------

ARG

A A & a s aananona

@\f’"’

[Entered at the Post Office of New York, N. Y., as S8econd Class Matter. Copyright, 1899, by Munn & Co.]

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES.
Vol. LXXX._No, 18. NEW YORI&, MAY 6, 1899. [¥3-00 Ay AR

ESTARLISHED 1845.

4
- B
’

i
D ik

/

Photographs by M. M. Casler, Annapolis, Md.

1. New cadets’ quarters. 2. Seamanship department. 3. Gun deck U. 8. 8. “Santee.” 4. Recitation Hall, Seamanship building, and United States Naval Institvte building; cadets on dress parade. 5. The U. 8. 8. **Santee,”
6. Scaling wall by naval cadets. 7. Stribling Row and Recitation Hall.

UNITED STATES NAVAL ACADEMY, ANNAPOLIS.—[See page 283.]

© 1899 SCIENTIFIC AMERICAN, INC.



276

Srtientific Dmerican.

ESTABLISHED 1845.

MUNN & CO.,, - - - EDITORS AND PROPRIETORS.
PUBLISHED WEEKLY AT
No. 361 BROADWAY, - - NEW YORK.

TERMS TO SUBSCRIBERS.
One copy, one year, for the United States. Canada, or Mexico ......... $3. 3.00
(One copy, one year. to any foreign country, postage prepaid. £0 1tis. 5d. 4 00
THE SCIENTIFIC AMERICAN PUBLICATIONS.

Scientific American (Established 1845).. $3. 00 a year.
Scientitic American Supplement (hstubhshed 1876) z'a(l ‘

Scientiic American Building KEdition (Kstablished 1885)
Scientitic American Export “Kdition (Established 1873).......... 3.00

‘‘he combined subscription rates and rates to foreign countries will
be furnished upon application.

Remit by postal or express money order. or by bank draft or check.
MUNN & CO., 361 Broadway. corner anklin Street, New York.

Nb\V YORK, SATURDAY MAYVVG 1899.

CRYSTALLIZATION OF METAL UNDER STRESS

The persistence with which an exploded theory main-
tains its hold on the public mind was shown incident-
ally during the recent attack by the city government
upon the Manhattan Elevated Railway Company. In
the newspaper discussion which was aroused by that
unparalleled exhibition, the venerable bogy of the
crystallization of steel and iron in bridge structures
was trotted out, and the imminent collapse of the ele-
vated columns, trusses, and girders was once more pre-
dicted. It would bedifficult to find a popularengineer-
ir~ fallacy that maintains its hold on the public mind
with greater tenacity than this; it is certainly impos-
sible to find one that has less foundation in fact and is
more completely disproved by the condition of the
metal in long-standing steel and iron bridges at the
time of their removal or renewal. It is probable that
a large percentage of the passengers that daily cross
the Brooklyn Suspension Bridge—if they give any
thought to the mechanical features of the structure—
are satisfied that the metal of the bridge is deteriorat-
ing—"' crystallizing ”—and that the wire cables, unless
they are renewed, will in the course of time give way
and precipitate the whole bridge into the river below.

Tests in the laboratory and half a century’s tests in
the field have proved that the theory of the erystalli-
zation of metal under ordinary static stresses isa myth.
The stresses, of course, must not exceed or even ap-
proach theelastic limit of the material; but as long as
they remain well within this limit, there is no reason,
as far as our present theory and practice can enlighten
us, why a properly inspected and painted bridge should
not last indefinitely. A strong presumption to this
effect is afforded by the experience of the engineers
who had charge of the recent reconstruction of the
railway wire suspension bridge across the Niagara
gorge. The original structure was erected by Mr.
Roebling, of Brooklyn Bridge fame, in 1853, and in
making the cables, the wires of an earlier bridge, built
at this site in 1848, were utilized. Consequently, when
the Roebling bridge was removed in 1898, these wires
had been in service for half a century, and in constant
use under the trying service of the railroad bridge for
forty-two years. If there is such a thing as crystalli-
zation, it would surely have been present in these wires;
but, as a matter of fact, when the strands of the cable
were cut into short lengths, they curled up, taking the
set which was given themn when they were coiled on the
reels fifty years ago. This proves that the cables had
never been overstrained, and that the static strains
due to the weight of the bridge, and all the rolling
loads of cars and locomotives for over forty years had
failed to produce any injury to the mnaterial.

These facts agree with the careful tests made by
Prof. R. C. Carpenter at Cornell University, which
verify the growing belief among engineers that the
theory that crystallization can be produced by rapidly
applied stress is no longer tenable. The subject was
examined by a wide variety of methods, each of which
might be supposed to produce the injurious crystalline
condition. The test specimens were subjected to sudden
stress by moving weights ; to shocks due to explosives;
to fracture by blows after a number of alternate heat-
ings and coolings; and finally to a large number of
blows of small force. It was found that so far from
the suddenness of the stress tending to erystallize
the material, the elongation or elastic stretch of
the material was greatest when the stress was most
suddenly applied. The importance of this result on
the question of bridge deterioration is evident, for the
distrust of this form of structure is due to the fact that
its load, particularly in the case of railroad bridges,
is suddenly applied. and has something of a dynamie
effect.

These investigations also served to correct the popu-
lar impression that steel and iron are more liable to
failure in winter than in summer, and that metals
generally are rendered ** brittle” by alowering of their
temperature. As a matter of fact, the strength of
wrought iron and steel is at a minimum at 70° F., and
it increases with a variation of temperature either way
from this point, increasing with a rise of temperature
until it is 20 per cent stronger at 500° F., and being also
about 20 per cent stronger at 60° below zero F. It is
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remarkable also that the tests should have shown that
with the increased intensity of the cold there was a
perceptible rise in the elastic liit.

That increased cold should not only Lhave increased
the hardness of the steel, but also its duetility, is di-
rectly at variance with the popular belief, which is
based largely upon the fact that in railroad operation
it has been observed that rails, wheels, and axles fail
more readily in cold than in hot weather. There is no
question that failures are more frequent in frosty
weather, and in the light of the Cornell experiments,
we must now look for some other cause of the phe-
nomena. It is to be found in the fact that in winter,
the roadbed being frozen and inelastic, the hammering
of the rails by the heavily loaded wheels is more severe
than in the summer, when the ballast has regained its
natural elasticity. The same cause operates to increase
the shocks to which the wheelsand axles are subject,
and it is to this extra stress, and not to any inherent
weakness, that the failures are due.

The subject of the deterioration of structural iron
under stress has much more than an academic interest,
for it affects not merely the costly and indispensable
bridges which form important links in our great sys-
tems of transportation, but all the modern fireproof
buildings, the vast roofs of our terminal stations and ex-
hibition halls, and every form of framed structure that
is subject to stress, whether from wind or loads. It is
satisfactory to feel assured that, as far as our present
knowledge goes, there is no reason why, with careful in-
spection to prevent its oxidation by the weather, the
metal of such structures as the Brooklyn and Forth
Bridges should not last as indefinitely as if it lay
embedded in the ore from which it was drawn.

—_—_— et rr-—
. THE YACHT “COLUMBIA.’

The choice of the name ** Columbia” for the new cup
defender will probably give general satisfaction, and
perhaps, looking at the question from every point of
view, it is better than ‘‘Golden Rod,” which it was
thought would be selected by those who are responsi-
ble for the yacht. The name of a national flower
would have been a rather happy reply to the choice of
the name ‘‘Shamrock ” by the owner of the challeng-
ing boat; but ‘‘ Columbia” is better because more na-
tional and distinective.

It may not be known to many of our readers that
the new yacht will not be the first cup defender to
bear the name *‘ Columbia.” In the year 1871, an
Englishman, Mr. James Ashhury, forwarded hissecond
chalienge for a race (his first attempt to win the cup
having been made unsucecessfully in the previous year),
and brought over a new racing schooner,the ‘‘ Livonia,”
which had been built specially for the contest. The
‘ Columbia,” a typical American schooner yacht, was
selected to meet her and sail a series of seven races.
In those days the cup committee reserved the right to
select any one of several yachts to suit the particular
weather of the day. If the day of the race brought
light winds, a fast fair weather boat was selected, and
if it threatened to blow ‘‘greatguns,” amore weatherly
craft was chosen, the challenger, meanwhile, having
to stick to his one boat. This was pretty hard on the
challenger, it must be confessed, and we manage those
things better now.

In the first race the wind was light and the ** Colum-
bia” was chosen. She beat the ‘ Livonia” over the
New York Yacht Club course by 36 minutes 28 seconds.
In the second race the wind was light at the start and
* Columbia " was again chosen. The course wastwenty
miles to windward and return, and in the run to the
outer mark the ‘* Livonia” led. On the beat back to
Sandy Hook lightship the ** Columbia” gained 10 min-
utes and 33 seconds, winning by that amount. In the
third race the wind was fresh, and the schooner
‘“ Dauntless ” was selected, but an accident prevented
her from starting, and the ¢ Columbia ” took her place.
The strong breeze carried away one of her spars, and
her steering gear gave way, necessitating her sail-
ing under reduced canvas, with the result that the
** Livonia” won by 15 minutes 10 seconds. In the two
last races of the series the schooner ‘‘Sappho” was
chosen, and she won the races by the comfortable mar-
gins of 30 minutes 21 secondsand 25 minutes 27 seconds.
From the long lead with which the American schooners
crossed the line, it is evident that if the defense of the
cup had been confided to a single boat (‘‘Columbia,” for
instance), as is now the practice, theresult would have
been the same.

We expect that thenew ** Columbia” will win, and we
could wish that she might lead the *Shamrock ” home
by such handsome margins as her namesake did nearly
thirty years ago ; but it is not likely. Yacht designing
was not the exact science in the seventies that it has
grown to be in the nineties, and there is no such diver-
gence now in hull and sail plan as distinguished the
saucy schooners of that day. The types have slowly
and surely drawn together by the inexorable law of
the survival of the fittest ; each has borrowed from the
other, besides discarding what was useless and obsolete
in its own practice, until to-day it takes the eye of an
expert to tell a ‘*Valkyrie” from a ‘* Defender,” or
shall we say a *‘ Columbia” from a **Shawrock.”
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From all that ean be reliably gathered, the two new
boats will be more alike than any two that preceded
themn. Both areconstructed of an alloy, the hoine yacht
of Tobin bronze and the challenger of phosphor bronze;
and both are being built up to the full limit of size and
power. There will probably be very little to choose in
the matter of weight of the hulls, rigging, and spars,
and, indeed, as far as the mere structural features are
concerned, the race will scarcely be won by any great
advantage so gained. . The fortunes of the cup will de-
pend on the form of the hulls, the sail plan, and, above
all, on the skippers and crews that will handle these
magnificent and costly yachts during the eventful days
of next October.

—— e —
THE USES OF FLORIDA MOSS,

The freeze of this year killed the Florida moss.
People who do not recognize what this means must
think that this somber gray drapery of the Southern
forests gives one hundred bales a week of ‘‘ moss hair”
to the Northern upholsterers from the little village of
Micanopy, Florida, alone, and other factories in the
State yield many times as much, and this is only
about one-half of the weight of the moss when taken
from the trees. The other half is the useless envelope
to the inner and valuable hair. There is a mistaken
idea as to how the outer portion of the moss is re-
moved. Itis generally supposed that the covering is
removed by chemicals or by passing through some
ingenious stripping machine. The latter would be
too expensive and the former open to the danger of
injuring the natural elasticity of the fiber.

The moss when first gathered is greenish-gray.
When killed by frost or lack of proper sustenance, it is
easily distinguished from the live moss. It turns gray,
and if bitten feels soft, while the live moss *‘ ecrunches”
between the teeth. But the outer covering will re-
main on either the dead or fresh moss for mounths. If
the moss, either alive or killed, is simply piled in heaps
in a moist place and covered with muck or sand. it
soon begins toferment. Thetemperature of the interior
of the heap rises to a point too hot for the hand to bear,
and, if not checked, it keeps heating till too hot to walk
over. But this stage means damage to the interior
hair, and must be avoided. Properly conducted, the
fermentation means the complete destruction of the
outer skin, and the moss is left duly ‘‘colored,” i.e,
showing the dark brown color of the hair.

It reaches this stage in the hands of the pickers, who
then deliver it in loose wagon loads, like hay, to the
gins. There are about fifty of these ginning establish-
ments in the State-—very simple affairs. The building
is constructed as cheaply as possible and costing from
$200 to $300—no insurance is obtainable. The floor
is six feet from the ground and made of slats 114 inches
apart, so that short fibers, sticks, and dirt will sift out.
In the building is nothing but a cheap modification of
a cotton gin—a cylinder two feet long, and of the
same diameter, with two-inch teeth, which beat the
moss against similar stationary teeth, taking out
sticks and rubbing off most of the adhering remains
of the outer covering of the moss. The machine is
cheap and very inefficient. The resulting moss is
either ‘2 cent moss” or ‘*3 cent moss ”—the price per
pound after ginning, according to the care with which
the picker delivered it.

The writer was surprised to learn that this is the
only preparation the moss receives. It is shipped in
bales direct tothe wholesaler, who generally distributes
them unopened to the upholsterers.

The freeze will not interfere with this vear’s crop.
The dead moss is treated just as before the freeze.
But the outlook for next year is bad. The crop will
be small. Usually where a tree has been picked clean,
plenty of small bits are left, so that in a favorable
locality the tree will be full again in two or three
years. This was shown by the practice in moss local-
ities of cleaning it from the orange trees every two
years. But when the temperature fell to 8° in the
center of the State last February, the moss was quite
generally killed and its development so checked that
the yield will be smaller for several years. South of
Ocala little harm was done.

-+

PROF. CHANDLER HONORED.

Prof. Charles F. Chandler, of the School of Mines of
Columbia University, has been nominated for president
by the Society of Chemical Industry, which has beenin
session at Glasgow. Prof. Chandler is the first Ameri-
can to be nominated for the president of an English
scientific society. In his new office Prof. Chandler
will succeed such men as Sir Henry Roscoe, Sir Fre-
derick Abel, Sir John Evans, Sir Lowthian Bell, and
others. Prof. Chandler is now sixty-one years of age.
He graduated from Goéttingen in 1856, and in 1864, in
connection with Prof. Eggleston and Gen. Vinton, he
founded the Schnol of Mines of Columbia College. In
1866 he was appointed chemist for the Health Board of
New York, and in 1873 to 1884 he was president of the
Board. Heis at present the expert for mmany corpora-
tions. When Prof. Chandler returns to the United
States, a reception will be tendered him.



May 6, 189g.

TOPOGRAPHICAL MAPS,

The United States Geological Survey has been carry-
ing on important work for the last sixteen years, im-
portant not only to scientists and engineers, but also
to the public as well. This work consists of the pre-
paration of topographical maps of various sections of
the United States, from careful observations and sur-
veys, and their subsequent publication and distri-
bution. Already about one-quarter of the United
States, exclusive of Alaska, has been mapped in this
way, and it is the intention of the Geological Survey
to issue maps covering the entire country. The Even-
ing Post recently had an interesting article upon this
particular branch of work carried on by the Geological
Survey, from which we condense the following: In
carrying on governmnent and other engineering and
scientific works, such as investigating water supply
and irrigation, timber cultivation and transportation
routes of all kinds, an accurate knowledge of the topo-
graphy of the territory under consideration is one of
the first essentials; and in arranging for the topo-
graphical survey of the country, the government de-
cided that it should result in a series of maps which
should be valuable as a basis of further scientific
work. The maps are comparable with the military
maps of Europe, as they furnish all the details of the
country, including roads and watercourses. The maps
are 16% X?20 inches and are drawn on a scale of 1 :62,-
500, or an inch to the mile. Surveys for the maps are
made by the engineers of the Geological Survey under
the supervision of the Director at Washington, and
in many cases there has been co-operation between the
national survey and the various State surveys.

The start is made with a primary triangulation ob-
tained from the Coast and Geodetic Survey, in which
certain primary pointsare located with mathematical
accuracy. It is often necessary for the engineers of
the Geological Survey to extend the primary triangula-
tion of the coast survey and to do considerable tri-
angulation, both primary and secondary, on their own
account, so as to embrace the points needed forthe ter-
ritory which is being surveyed. After the triangulation
is completed, the topographical party takes the field,
and a topographer and two assistants occupy them-
selves with the section of country contained in a single
sheet of map. The topographer, who has already lo-
cated the principal heights in the district, sketches in
the contour lines showing the different elevations, while
the assistants use, where possible, a horse and buggy
to measure the distances. The ponds, lakes, and
water supply are carefully mmarked and the other topo-
graphical features are indicated on the field sheets,
which are then taken to Washington, and a map drawn
on a scale of one and one-half times as large as the
printed sheet when issued. In Washington the sur-
vey has its own bureau of engraving and printing
where the maps are engraved on copper. Changes
are constantly being made in these copper sheets, and
from them copper-plate maps are obtained ; but these
maps are not issued, however. They are simply used
as copy for the photo-lithographers to make their maps,
for the maps which are issued are printed from litho-
grapher’s stones. The sheets are printed in three
colors, the cultural features, such as roads, cities,
towns, and railroads, and also the lettering, being
black, the water features blue, and the hill features
brown. The contour lines indicate intervals of twenty
feet. By an act of Congress these maps are disposed
of by sale and they can be purchased at the rate of five
cents each, or in quantities of a hundred or more for
two cents per sheet. On application to the Director of
the Geological Survey, a list of maps now published
could be obtained which will enable bicyelists, tourists,
or surveyors to purchase these valuable maps. Local
atlases may be readily made by purchasing a number
of these and binding them. These topographical
maps are made parts of a series of geological volumnes
issued by the Survey.

MEETING OF THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS.

The thirty-ninth meeting of the American Society of
Mechanical Engineers will be held at Washington, D.
C., May 9 to May 12, and the sessions of the society will
be held in the Arlington Hotel. The opening session
will take place on Tuesday evening, May 9, and an in-
formal reception will be held by the president and offi-
cers of the society. This will take place in the Cor-
coran Gallery of Art. A second session will take place
on Wednesday morning, and the reading of a number
of professional papers. On Wednesday afternoon there
will be held a reception of the society by President
McKinley in the Executive Mansion at 3 P. M., and on
Thursday morning professional papers will also be read,
and in the afternoon an excursion will be made to the
navy yard, where the gun factory, trial tank for ship
models, ordnance museum, and ships will be visited.
In the afternoon there will be a reception tendered to
the society by Mrs. George Westinghouse, and after the
closing session on Friday morning, papers will be read.
In the afternoon an excursion will be made to Mount
Vernon, and in the evening a visit will be paid to the
Washington Monument, which will be lighted for the

Scientific Querican,

occasion, as will also be the Congressional Library,
where an admirable opportunity will be given for in-
specting the lighting and ventilating machinery and
the book conveyors. The meeting promises to be one
of unusual interest.

0ZOTYPE.
A NOVEL METHOD OF CARBON PRINTING.

Although ‘‘carbon” is the most beautiful, the
simplest, and most permanent of all printing methods,
it has not, in this country at least, attained any con-
siderable degree of popularity. For this there are
several reasons, all more imaginary than real, with
the exception, perhaps, of two. These are the invisi-
bility of the printed iinage and the fact that the image
is reversed, double transfer, simple as it is, seeming to
frighten both amateur and professional. But if all
that is claimed for this new method is true, both of
those objectionable features will be abolished.

In the 1898 exhibition of the Royal Society there
were two exhibits that attracted considerable attention
and much speculation. They were by Mr. T. Manly,
of London, and included prints in various colors, in-
cluding pigments and aniline colors. In the cata-
logue they were entered as ‘‘ Examples of ozotype
printing in pigment, being carbon printing without
actinometer, transfer or safe edge, and in which the
pigmented gelatine does not come in contact with a
chromic salt.”

Up to Mareh 23, that was all the information we had,
but on the evening of that day Mr. Manly brought
the subject before the Royal Society, by way of de-
monstration ; and without going fully into it, gave suf-
ficient information to enable any one to try his hand at
it, promising to return to it when certain patent ar-
rangements were completed.

The principle involved is the old, old one discovered
by Ponton in 1839, the splitting up, by light, of chro-
mium trioxide into chromium sesquioxide, and the ren-
dering insoluble of soluble organic matter by the action
of the nascent oxygen.

In the practical application of this to ozotype, paper
is coated with a solution containing a chromate and a
manganous salt, and exposed under a negative in the
ordinary way, till a distinet image of a brown color is
formed. The image is positive and is then washed in
water till the unaltered salts are removed, and nothing
but the positive image is left. The next step is to imn-
merse the print and a piece of unsensitized carbon
tissue in a solution containing acetic acid and hydro-
quinone or other suitable phenol derivative. They
are then withdrawn and squeegeed together, and hung
up todry. Whendry, they are placed for half an hour
in cold water and then transferred to warm water, and
developed as an ordinary carbon print.

A possible explanation of the changes that take
place may be as follows : The oxygen liberated by the
light from the chromate salt is absorbed by the man-
ganous, which is converted into a manganic ; and that
oxygen is again liberated by the acetic acid, to be in
turn absorbed by the gelatine. This absorbed oxygen,
aided by the hydroquinone, renders the gelatine suffi-
ciently insoluble to bear development, and so we have
the positive picture, and of any color that we desire.

Until further notice, the following may be taken as
an experimental working formula :

SENSITIZING SOLUTION.

Manganous sulphate............ ........¢00t 14 drams or parts.
Potassium bichromate......ee covvivniann.n. v ¢
Water......eo0vuuee et teee e et 12 ounces or 100 parts.

This may be applied with a brush to any good plain
paper, such as Whatman’s, or a paper already coated
with gelatine mmay be employed. If plain paper, then
the dried print must be coated with two per cent solu-
tion of gelatine, and allowed to dry before immersion
in the bath, which may be as follows :

Acetic acid glacial...o.oeveeiiiiiiiiiiieiiiiinns cenns 3 grains.
Hydroquinone. .......cooeveiiiiiniineiiinreninaninnnes 1«
Water........ccoveive ciiinnns retate e e 2 ounces,

The carbon tissue should be immersed in this for
about one minute, taking care that no air bubbles are
formed, and the print for only a few seconds; and if
the tissue be cut just a little smaller than the print,
there will be no chance of slipping while squeegeeing.

It will be evident that carbon tissue of any color may
be used, and probably tissue colored by aniline, and
that as there is a visible image and no sensitized tissue
to spoil, there should be a great future before ozotype.

The following hints may be of use to experimenters:

When rough paper is used, printing should be car-
ried a little deeper than with smooth.

For increasing contrasts, increase the acetic acid in
the bath. For softness, increase the hydroquinone.

The addition of a small quantity of magnesium
sulphate to the bath tends to solubility of the gela-
tine.

In case of an under-printed proof, immersion in a
very weak solution chloride of lime mmay improve mat-
ters. The sensitized paper will keep for months.

A washed print can-be developed after nine months,
perhaps longer.

The acid bath should be used at a temperature of
between 65° and 75° F.

© 1899 SCIENTIFIC AMERICAN, INC.
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THE DURABILITY OF TYPEWRITER RIBBONS.

Recently the Department of State desired to know
the permanency of the ink and typewriter ribbons for
a machine which was to be used for copying the rec-
ords of the Departinent of State, and the work was
done in the chemical laboratories of the Agricultural
Departmment. The report makes it conclusive that the
impression made by the machines from the kinds of
ribbons submitted is indestructible. An analysis was
made of the ink with a view of determining the nature
of the pigments and dyes contained therein, together
with the proportion of the oil which forimns the basis of
the ink. The following results were obtained:

Per cent.

The volatile matter (water, essential oils for perfuming,

etc.) Bis
Oil. ...ovvvennn, e e eeeaie e 74 51
Blue dye (giving the reactions of methylene blue).......... 093
Prusian blue.......co.c. ciiviiiiiis i diieii i 1311
Lampblack (or other form of finely divided carbon)........ 819

Total.......o... o Letesererisesssenransese s saccasse 10045

On combustion the ink yielded 923 per cent of ash,
consisting mainly of ferri¢ oxide, which was nearly
equivalent to the percentage of Prussian blue indi-
cated above. The ribbon was placed in a typewriter,
and samples of the writing were made on three grades
of paper. Portions of these were submitted for seven
days to the action of thefollowing reagents: Petroleum
ether, alcohol, water, strong chlorine water, a mixture
of ether and alcohol, three per cent oxalic acid, ten per
cent citric acid, ten per cent hydrochloric acid, ten
per cent tartaric acid, and four per cent sodium hy-
drate. There were no visible signs of action, except
that in the case of the chlorine water and sodium hy-
drate the writing was turned brown, in consequence of
the methylene blue and a part of the Prussian blue.
It was found that several of the reagents decolorized
the ordinary nut gall and iron ink, but in spite of this
partial bleaching, the typewriting was readily distinet
and readily legible. The carbon of the ink is practi-
cally indestructible by reagents which will not destroy
the paper, and the oil which forms the basis of the
ink carries the finely divided carbon so far into the
paper, even when the latter is glazed, that any attempt
at erasure necessitates such abrasion of the surface of
the paper as is readily detected by a lens, if not with
the naked eye.

Prussian blue is a fairly permanent pigment, but
yielded more easily to chemical reagents than did the
carbon. The blue dye in the sample submitted, which
was probably methylene blue, is soluble in aleohol and
water, but is protected by the oil which forms so large
a percentage of the ink. The only improvement indi-
cated by the tests is the increase of the percentage of
the carbon and the decrease of the percentage of
Prussian blue. It is undoubtedly true that an ink
made of these ingredients in the proportions indicated
above will meet every requirement in regard to per-
manency. It was not thought necessary to extend the
analysis to include such minor ingredients as wax,
resin, soap, etc., which are added to inks to improve
their printing qualities.

THE TUGRIN FOG DISPELLER.

The Monthly Weather Review, published by the
Weather Bureau, recently had an account of the
Tugrin fog dispeller, which consists of an outlook pipe
8 feet long, the internal diameter being 3 inches.
There is a wide flange at the mouth placed so as to
be convenient to the navigating officer. A tube enters
the pipe from below, and a blower sends a powerful
stream of warm air through the tube and the pipe
straight ahead, blowing a hole through the fog as it
were, which is rolled back in every direction. The
moisture is said to condense and flow in rain drops.
The navigating officer is enabled to see through the
densest fog for several hundred feet. If this blower
operates satisfactorilyin a horizontal position, it might
also do the same in a vertical one, and the region
around the blower should, therefore, be well wet by
the rain drops that are thus formed out of the fog. It
might be an expensive operation, but it would be
worth trying on the coast of California, where it is
desired to utilize fog.

—_— et ————————

THE ROWLAND TELEGRAPH SYSTEM.

Prof. Henry A. Rowland gave an exhibition of the
workings of his new multiplex telegraphy printer at
the meeting of the Johns Hopkins 'Scientific Associa-
tion on April 27. The new instrument can be manipu-
lated by anyone who can use the typewriter arrange-
ment by which the messages are sent. The printer
will send sixteen messages simultaneously, but eight is
the best practical working limit. Prof. Rowland ex-
plained the principle of his machine. By shunting off
some of the waves of the current, certain letters are
stamped on the paper; by shunting off certain other
waves, certain otherlettersare printed. The shunting
of the current acts faster than the instrument can
work, sothat a number of letters can be struck off dur-
ing one revolution of the instrument. The limit to the
number of messages whichmay be sentat the same time
has not been reached.
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A NOVEL BOILER-TUBE CUTTER ANRD EXPANDER.

The device illustrated in the accompanying engrav-
ing is an apparatus for cutting or expanding boiler-
flues, the cutting being performed before the removal
of the old flue and the expanding being performed on
the new flue to hold it in place.

Fig. 1 is a perspective view of the tool. Fig. 2 is a
sectional view showing the eccentric mounting of the
expander or cutter. Fig. 3 is a modified form of cut-
ter. Fig. 4 is an edge view of the expander.

The tool consists of a shank and of a body portion.
The shank, in the particular form illustrated, is pro-
vided with an eccentric passage extending into the
body. This passage incloses a rod, the outer end of
which projects from the shank and is squared to re-
ceive a wrench, and the inner end of which has an arm
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HERVEY’S BOILER TUBE CUTTER AND EXPANDER.

swinging eccentrically in a recess formed in the body.
The free ends of this arm are designed to receive a
double bevel cutter, or a single bevel cutter, of the
form shown in Fig. 3, or an expander of the type illus-
trated in Fig. 4. 1n order to permit the insertion and
removal of the rod carrying the cutter or expander,
the body is formed with a groove which is closed by a
removable piece.

In using the tool, the eccentrically-mounted arm ig
thrown from the position shown in full lines to that
shown in dotted lines in Fig. 2, and the body is inserted
in the flue. If the flue is to be cut, the eccentric arm is
fitted with one of the cutters described; if it is to be ex-
panded, then the arm is fitted with the expander. In
order to hold the tool against the flue-sheet a suitable
clamping-device is used. In bringing the tool into con-
tact with its work the rod is first turned by means of a
wrench, and thus the shank and body are turned to
perform the work. The movement of the tool will
cause the cutter or expander to engage or bind against
the tube and perform its functions. It will be seen that
the rotation of the body portion in the flue will force
the eccentric arm to the left, as shown in Fig. 2, and
that as this movement increases, the cutter enters
the- flue correspondingly further. The tool, therefore,
automatically feeds the cutter or expander as fast as
may be desired.

The inventor of the device described is Walter D.
Hervey, Chenoa, Ill.

DWW SO

AN IMPROVEMENT IN FURNACE CONSTRUCTION.

The hot-air furnace which we illustrate herewith is
so constructed that a large volume of heated air may
be obtained from a comparatively small body of fuel,

AN IMPROVEMENT IN FURNACE CONSTRUCTION.

and that the draft may be shut off between the furnace
and the chimney or the off-take flue, ample provision
being made for the escape of the gases.

Fig. 1 is a perspective view of the furnace, parts
being broken away to show the interior arrangement.
Fig. 2 is a top plan view of the cold-air flue. Fig. 3 is
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a vertical section through the off-take and through
the valve controlling the draft.

Through the body of the furnace above the grate
the cold-air flue is passed, the upper portion of which,
as shown in Fig. 2, is slotted. A superheating well,
open at the top, and communicating with the slot of
the cold-air flue, is located in the upper part of the
furnace-body. This well is provided with a flange
which is fitted in the upper portion of the furnace, and
which has ports connected with a bridge-pipe com-
municating with an off-take. In the section connect-
ing the bridge-pipe with the off-take a tubular valve is
loosely mounted, by means of which valve communica-
tion between the off-take and bridge-pipe may be cut
off, a sufficient space being left between the valve and
the surrounding section to permit the escape of the
gases. The means by which the valve is seated consist,
as shown in Fig. 3, of a link attached to the valve and
pivoted to a lever, locked in adjusted position by a
locking-bar.

The furnace is surrounded by a casing of such dimen-
sions that a space is left between the sides of the fur-
nace and the sides of the casing. At the bottom of
the casing doors are hung, which ordinarily close open-
ings serving to admit cold air in order to force the
column of hot air contained in the upper portion of
the casing into the pipes leading to the various roowns
of the dwelling.

As the flames and products of combustion must pass
around the upper portion of the flue before passing
around the superheating well, the cold air admitted is,
of necessity, very quickly heated, owing to the heated
condition of this portion of the flue. The air thus
heated passes into the well, where its temperature is
still further raised, and finally enters the supply-pipes.

The inventor of the furnace is Mr. Alexander Heil, of
Reading, Pa.
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Automobile Regulations in France.

The following regulations for automobile carriages
have been made in France. Every type of vehicle
employed must offer complete conditions of security
as to mechanism, steering gear and brakes. The con-
struction of the carriages must be approved by the
Service des Mines. This certificate must be obtained
for each type of machine. The builder is then at
liberty to manufacture an unlimited number of vehi-
cles. Each vehicle must bear the maker’s name, the
type of machine and the number of vehicle in that
type, as well as the name and address of the owner.

No one may drive the automobile who is not the
holder of a certificate of capacity, delivered by the
prefect of the department in which he resides and
granted with the consent of the Service des Mines.
The driver of an automobile must always have the
regulator of the speed well in hand. In case of narrow
or crowded thoroughfares, the speed must be reduced
to a walking pace, and in no case must it exceed 18L§
miies in the open country or 1244 miles an hour upon
passing houses. Racing is allowed, provided authoriz-
ation is obtained from the prefect and the mayors are
warned. Inracing, a speed of thirty kilometers, or
1814 miles, an hour may be exceeded in the open
country, but in passing houses the maximum of twenty
kilometers (1214 miles) must not be exceeded. The
approach of the automobile must be signaled by
means of atrumpet. Each automobile must be pro-
vided with two lamps, one white and the other green.

A Pneumatic Artificial Limb.

An English inventor has devised a very ingenious ar-
tificial leg and foot intended for use in cases of ampu-
tation below the knee joint. Itisnainly composed of
a hollow rubber chamber which is inflated in exactly
the same way as is a bicycle tire. The skeleton of the
foot is of wood and contains within it a rubber-faced
joint which permits of movements like those which
take place at the ankle. A pair of rubber pneumatic
pads surround the end of the amputated limb, so that
no undue pressure is exerted on the tissue.
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A DEEP-MINE OR RELAY PUMP.

By means of an improved relay pump, patented by
George S. Herbolsheimer, 2343 Bryant Street, Denver,
Col., it is possible to pump water out of a mine-shaft
at one or more levels simultaneously, the parts of the
pump being so arranged that any one of the indi-
vidual pumps can be connected and disconnected
whenever it may be so desired.

The apparatus comprises a series of pumps arranged
in pairs at different elevations and connected by a
common water-main. Each of the pumps comprises
two cylinders having suction and discharge connection
with the water-main. In order to render the water-
main continuous, a by-pass is employed, which con-
nects the suction and discharge chambers of the pump
and which is provided with a cut-off valve. Within
the pumpg-cylinders pistons are fitted, the rodsof which
are connected with two power-transmitting rods ex-
tending alongside of the pumps. The upper ends of
the rods are connected with a suitable mechanism for
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imparting alternate or opposite reciprocations to the
rods, so that one piston will ascend while the other de-
scends.

In order to transmit the motion of the rods operat-
ing the pumps in a shaft to the rods operating the

HERBOLSHEIMER’S DEEP-MINE OR RELAY PUMP.

pumps in a sump, links are employed which extend
through the level above the sump and join the rods of
the two sets of pumps in question, and which are
pivoted on crank-wheels connected by pitimen with the
power-transmitting rods. The up-and-down motion of
the power-transmitting rods of the shaft-pumps is
transmitted by the pitmen and link-connected crank-
wheels to the power-transmitting rods of the pumps
located in the sump, in order to actuate the pistons.
When the cut-off valve in each by-pass is closed, and
the cut-off valve in each suction chamber is opened,
and when the power-transmitting rods are recipro-
cated, water is pumped from the mine-shaft, as well as
from the level and its sump. to the outside of the mine.
By opening the by-pass valve and closing the suction-
valves of the proper pump, it is possible to cut out a
level or main shaft, as desired, so that water is re-
moved only from the main shaft or from the level.
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A QUAINT OLD JAPANESE CLOCK.

Mr. and Mrs. Joseph Wintherbotham, of Chicago,
in their travels in Japan, last year, came across the
clock from which our engraving
was made, in a small village re-
mote from the coast and from
the cities usually frequented by
travelers. The clock is driven,
not by springs, but by means of
a weight. Its operating mechan-
ism is not essentially different
from the ordinary European
clock; but the method of indi-
cating the time is certainly un-
usual. Instead of two hands
which travel around a dial, the
clock employs a finger or indi-
cator, which is attached to the
weight and which projects
through a long slit in the cas-
ing. As the weight descends,
the finger likewise descends, and
indicates the time as it passes
over a vertical
scale on which the
divisions of time
are inscribed in
Japanese charac-
ters. These divi-
sions are subdi-
vided by means of
an auxiliary scale,
over which the
indicator also tra-
vels. Apart from
this curious me-
thod of indicating
the time of day,
the clock is re-
markable for its
excellent workmanship. Its beautiful ebony case, its
well-cut gear wheels, and its polished brass frame, cou-
pled with its queer elongated form and unclock-like ap-
pearance, lend to it an interest which we hardly attach
to our ordinary time-pieces. This curious old Jap-
anese clock may be seen at the office of this paper.

A QUAINT OLD JAPANESE CLOCK.
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A NEW SHADE-ROLLER ATTACHMENT.

A patent has been granted to Herbert W. Mower, of
98 Cutler Street, Newark, N. J., for a shade-roller
which is so constructed that it may be hung either from
the upper portion of a window-framne or frowm the sides,
and which is provided with a novel, positively-acting
brake for the spring-controlled trunnion.

Fig. 1 is a front elevation of the upper portion’of a
window-frame, showing the roller in position. Fig. 2
is a cross-section of the roller. Figs. 3 and 4 are per-
spective views of brackets for hanging the roller.

The roller consists of a metal tube provided at one
end with a fixed trunnion, and at the opposite end
with a spring-controlled trunnion, bent at an angle to
its body to form a pendent bearing. A transverse tube
is secured in the roller near the pendeut bearing of the
spring-controlled trunnion, by indenting a portion of
the metal of the roller into the ends of the tube. At
its center the tube is longitudinally slotted to receive a
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disk which is firmly attached to the spring-controlled
trunnion. The disk is provided with a recess to receive
balls, one of which is located in each end portion of the
transverse tube, as shown in Fig. 2. When a ball
enters the recess, the disk is prevented from turning
until the ball has been dislodged.

The shade is secured to the roller by springs passed
at one end through apertures in the shade and
through corresponding apertures in the shade-roller,
the other end of the spring engaging with the outer
surface of the roller.

The hangers, as illustrated in Figs. 3 and 4, are
screw-eyes. The eye of one of the hangersis in aline-
ment with the serew-shank ; but the eye of the other
hanger is at a right angle to its screw-shank.

These hangers enable a shade to be hung from the
upper portion of a window-frame or from the sides,
and permit a roller to be fitted to a window-frame in
which an ordinary roller of the saine length could not
be hung. The pendent bearing of the spring-controlled
trunnion passes through the bent eye ; while the fixed
trunnion enters the straight eye.
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A RAPID WAY OF MARKING OUT CLOTH
PATTERNS.

The marking out of cloth by machinery,-although
it has engaged the attention of many an inventive
mind, has not kept abreast with the development of
other branches of the clothing and tailoring trades.
The particular form of marking out which has attracted
most garment cutters is a method in which stencils or
perforated ‘‘ lays,” as they are technically known, are
employed. Most attempts in this direction have failed
because the material for the lays was unsuitable ; be-
cause the perforations were imperfect; and because
there was no satisfactory way of fixing the pattern upon
the cloth to be cut.

These defects have been overcome in a method which
although originally patented in part in the United
States, up to the present time has found its greatest ap-
plication in Great Britain and in France. The method
in question is employed in connection with a patent
process marker, and is the invention of Mr. James
Marsden, of Wigan, England, a large clothing manu-
facturer.

T'he material used for the lays is a durable and in-
expensive fabrie, the meshes of which are closed by a
filling insuring the production of sharply cut perfora-
tions. Upon this filled fabric a skilled designer plans
and marks out the various patterns (‘‘lays”). After
having been thus marked out, the filled cloth is ready
to be perforated on the lines of the pattern.

The machine used for this purpose differs in no es-
sential from the usual sewing-machine, except that the
needle-bar, instead of holding the usual needle, carries
a punch, fitting accnrately one of a series of holes
formed in a disk sunk flush with the machine-table.
These holes are conical in shape ; and the end of the
punch is similarly formned. By reason of this construe-
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tion the punch is cleaned at each stroke, and the
minute portions of cloth removed drop into a recepta-
cle below the machine table. The holes are circularly
arranged in the disk for reasons of economy ; for when
a hole has been worn out, another can be swung into
place by rotating the disk through the proper distance.
In size these holes vary from a perforation so exceed-
ingly fine as to be hardly perceptible to an opening
equal to the diameter of a pipestemn hole. This per-
forated disk insures the production of sharply cut per-
forations and the cleaning of the punch. It is by
means of this modified sewing-machine that the
marked-out cloth is pierced to form the stencil-like lay.

In order to mark out the cloth to be cut, a glutinous
powder is used which is rubbed over the lay, so that an
imprint is left on the cloth wherever the powder has
passed through the.perforations. In order to fix these
marks a hot roller machine provided with an automatic
folder is used, whereby the powder marks are fixed by
the action of the heat on the glutinous ingredients.
Thus fixed, the marks cannot be rubbed out during
the process of machine cutting. For hand cutting or
for linen, cotton and close-grained fabrics, this heating
process can be dispensed with.

A lay once made can be used over and over again.
It corresponds in effect with the type of a printing
press, from which as many prints can be made as may
be desired. Not the least remarkable feature of the
whole process is the great rapidity with which patterns
can be reproduced. A lay which originally required
one hour’s work of a skilled cutter can be reproduced
by means of the process more than twenty times within
thesame period. The process marker hasbeen applied
to every branch of the clothing trades, even to ‘‘ customn
tailoring.”

The Excavation of Babylon.

German arch&ologists are busy with plans for the
excavation of Babylon. The late Sir Austen Henry
Layard, the explorer of Nineveh, was the first one todo
anything in the way of excavating Babylon, then
Sir Henry Rawlinson followed. The excavations, it is
claimed by the Germans, were done in a half-hearted
way, and they are determined that their work shall be
thorough. It will be very costly, and it is estimated it
will occupy five years. 1t will be carried on by the
Orient Society jointly with the Directors of the Royal
Grerman Museum and the leader of the expedition is Dr.
Robert Koldewey, who has already had much experience
in such work. The expeditions will start from Beirut,
going from there to Aleppo, whence they will travel by
caravan to Bagdad. Babylon itself istwo days’ journey
from Bagdad, and consists of roughmounds scattered
on the banks of the Euphrates, under which lie the
ruins of a great city. The excavators will begin with
the fortress which is what remains of Nebuchadnezzar’s
palace, where Alexander died. In addition to their ex-
cavating upon the city site proper they will investigate
a nuinber of other ruins situated near.
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A DEVICE FOR REMOVINR DENTS FROM GUN-
BARRELS.

In order to provide a meaus for removing the dents
or depressions from gun-barrels, Henry H. Hotz, of
Cuero, Tex., has invented a simple device which, by
means of an expander-rod and expanding-tube, forces
the indented portions out-
wardly.

Fig. 1 shows the expand-
er-rod and expanding-tube
screwed together. Fig. 2
is a perspective view show-
ing part of the device.
Fig. 3 is a longitudinal sec-
tion through a gun-barrel
with the device in opera-
tive position, the gun-bar-
rel being shown in dotted
lines.

The expanding-tube is
constructed in semicylin-
drical sections which are
provided at their upper
ends with a threaded bore
communicating with a re-
duced smooth bore, and
which are connected by
two spring sections secur-
ed to a handle.

The expander-rod at its
upper end is provided with
an operating-handle. The
lower end of the expander-
rod terminates in a conical
tip, surmounted by a re-
duced plain surface, above
which a threaded surface
is formed.

In operation the expand-
ing-tube is inserted in the
gun-barrel with the semieylindrical sections opposite
the indentations to beremoved. The expander-rod is
then entered at the opposite end of the barrel ; and the
tip of the rod is inserted in the tube until the threaded
surface of the rod engages the threaded bore of the
tube. By turning the operating-handle, the expander-
rod is screwed into the threaded bore of the tube, thus
causing the reduced plain surface of the rod to engage
the smooth bore of the tube and force it outwardly
against the depressed portions of the barrel.

The device can be employed to remove the indenta-
tions in organ-pipes and other tubes as well as from
gun-barrels.
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A MEMBER of the faculty of a Western university has
announced that he has succeeded in very materially
reducing the cost of lithium. The full details of the
method have not been disclosed, but electricity is the
method by which the metal is separated.
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A PERFORATED LAY,

a0

%

FIXING THE PATTERN-MARKS UPON THE CLOTH.,
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Pet Animals as Causes of Disease.

Papers presented last summer at the French Con-
gress for Tuberculosis at Paris demonstrate, says The
Medical News, what has hitherto been very doubtful,
that aviary and human tuberculosis are essentially the
same pathologic process due to the same germ modi-
fied by a cultural environmment, but convertible under
favorable circumstances one into the other. An Eng-
lishman has found that more than ten per cent of
canaries and other song birds that die in captivity
succunub to tuberculosis, and parrots have come in for
a share of condemnation in this connection. By far
the larger number of monkeys who die in captivity are
carried off by tuberculosis, and while, fortunately, the
keeping of monkeys as house pets is not very general,
at the same tile there is some danger of contagion.
Nocard, the greatest living authority on tuberculosisin
animals, and the man to whom we owe the best culture
methods for the tubercle bacillus, found in a series of
autopsies on dogs that out of 200 successive autopsies
on unselected dogs that died at the great veterinary
school at Alfort, near Paris, in more than one-
half the cases there were tubercular lesions, and in
many of them the lesions were of such a character as
to make them facile and plenteous disseminators of in-
fective tuberculous materials.

Parrots are known to be susceptible to a disease
peculiar to themselves, and a number of fatal cases in
human beings of what was at first supposed to be
malignant influenza pneumonia was traced to the
bacillus which is thought to be the cause of the parrot
disease. Cats are known to sometimes have tuber-
culosis, and that they have in many cases been car-
riers of diphtheria and other ordinary infections is
more than suspected. There is not at present any
great need for a crusade on sanitary grounds against
the keeping of pet animals, but they are multiplying
more and more, and it does not seem unreasonable that
greater care in the matter of determining the first
signs of disease should be demanded of their owners,
and then so guarding them as to prevent their being
a source of contagion to human beings. Attention
should be paid to this warning as regards children, as
animals play more freely with them and the children
are more apt to be infected.

Stoves and Methods of Heating in Korea.

In reply to numerous inquiries from manufacturers
of stoves in the United States as to the prospects of
extending their business to Korea, I wish, says Mr.
Horace N. Allen, Consul-General, to make answer in
this general manner.

Stoves are not used to any extent by the native
Koreans. The Korean method of heating is most ex-
cellently adapted to their resources and conditions.
In building their houses they lay down a system of
flues where the floor is to be. These flues begin at a
fireplace, which is usually placed in an outer shed or
connecting closed alleyway. From this fireplace the
flues extend in a more or less curved direction, like the
ribs of a round fan, to a trench at the rear of the room,
which in turn opens into a chimney, which is usually
placed some distance from the house. Flat flagstones
are then placed carefully over these flues, and the
whole is cemented over and finally covered with the
thick oil paper for which the country is noted. This
paper keeps smoke from entering the room, and alittle
straw or brushwood, used in the fireplace for cooking the
rice, serves to heat the stone floor and gives an agree-
able warmth which lasts till the time of the next meal.
Two heatings daily serve to give the people a nice
warm floor, upon which they sit in the daytime and
sleep at night. By leaving their shoes at the door the
inmates preserve the paper floor, which, from constant
polishing, takes on a rich brown color.

Among the poor these roomsare cubes of eight feet,
but in more pretentious houses there will be a suite of
four of these rooms opening into each other by slid-
ing doors and capable of being thrown into one large
room. A suite of these rooms on either side opens upon a
large room with a board floor, which is 18 by 18 feet or
larger, and unheated. This is used for summer, and at
all times asan outer hall and reception room. These
houses are built around an open court, upon which, at
the back, opens this large reception room. A better
system of heating, or one more economical, would be
difficult to devise for a country where the winters are
so severe as in Korea and where fuel is so scarce and
expensive.

Korea has little timber, but excellent deposits of
bituminous and anthracite coal, especially the latter.
So far all requests for concessions to mine these coal
deposits have been positively refused by the Korean
government. Natives dig out the surface coal in the
crudest and most expensive manner, allowing the de-
bris and water from the heavy rains to fill up the shaft
or hole and damage the coal to be got out the fol-
lowing year. The result is that the coal finally offered
for sale is so rotten from exposure to wet and cold that,
after it has been frequently handled and packed on
pony bacgk, it arrives in Seoul mostly in the condition
of fine dust, which has to be mixed with wet, red clay
and made into balls by hand. Theseballs, when dry,
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are used by the foreigners in their stoves. This poor
stuff is exceedingly expensive, costing this year 18 yen
($9) per ton, from which must be taken the included
weight of some fourteen or sixteen heavy straw bags
in which the coal arrives.

The few hundred foreigners in Korea (Americans
and Europeans) use stoves, as the paper floors do not
answer for foreign use, owing to the fact that our rooms
are too large and our shoesand furniture soon ruin the
floors. Stoves from Germany at one time were quite
in favor, but the stove mmost commonly used now is one
made at Dowagiae, Mich. Even a few Koreans have
begun to employ them.

Owing to the high price of coal, numbers of kerosene
stoves are now being used, and these seem to appeal
to the Koreans, as they are neat and handy and fur-
nish light as well as heat.

There can never, however, be a large trade in heat-
ing stoves in Korea so long as the people adhere to
their present style of houses.
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A KNOCKDOWN CASK.

In certain branches of business, especially in the
transportation of beer from place to place, it is a mat-
ter of no little expense to return the empty casks.
This expense might be greatly reduced by the use of a
simple knockdown cask, which when collapsed would
take up but a small portion of the space usually re-
quired. Such a cask has been invented by Phillis
Mayotte, of Escanaba, Mich.

From the annexed illustration it will be observed
that the staves and the top and bottomn heads of the
cask differ in no essential from those ordinarily em-
ployed. The hoops, however, are composed, not of
iron bands, but of chains, the end links of which are
held together by tightening-bolts. Pins are secured in
the staves, which enter slots in the links, thus permit-
ting a slight circumferential movement of the links,
while holding the chain to the staves.

When it is desired to return an empty cask, the

MAYOTTE’S KNOCKDOWN CASK.

chains are loosened by unserewing the tightening-
bolts, whereupon the staves may be laid out flat, and
the heads removed. A number of casks which have
been thus collapsed may be packed in the space which
would otherwise be required for one cask.

Rescue by the Aid of Wireless Telegraphy.

The Marconi system of wireless telegraphy proved
very serviceable on April 28, when the ‘Goodwin
Sands” lightship was run into by the British steamer
*“R. F. Matthews.” The lightship was provided with
a wireless telegraphy apparatus, and by it the crew
was able to notify the station at South Foreland that
their vessel was sinking. The message was trans-
mitted to Margate, and tugs were at once dispatched
to the lightship. Marconi’s assistant was in the light-
house at Southi Foreland, twelve miles away from the
lightship. He was startled at hearing the alarm bell
ring, and immediately replied to the signal. He for-
warded the message at once with the aid of the ordi-
nary telegraph.

Antarctic Explorations.

A letter has been received at Christiania from Capt.
Borchgrevink. It will be remembered that the cap-
tain is in command of the expedition which sailed
from England on the steam whaler ¢ Southern Cross”
in the latter part August, 1898, to make an explora-
tion of the Antarctic continent. It is dated from Cape
Adair, Victoria Land, February 28. It states that he
had landed on the great Antarctic continent with his
staff, instruments, and seventy-five dogs.

A Cable to Germany.

New York city is to be the terminus of a new trans-
atlantic cable which will connect the United Statesand
Germany. When it is laid, the new cable will be the
first ever constructed between Germany and the United
States. The German terminus will be at Ems, Prus-
sia, and the route as now planned will be by way of the
Azores. The company will be called the German-At-
lantic Telegraph Company.
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Science Notes.

After the ‘‘Britomart” is launched, Liverpool will
see the last launch which will be inade within the city
limits. Seven miles of shore is now under the control
of the Dock Board, which has set to work on the
scheme of reconstructing the docks authorized by
Parliament.

St. Lothaire, in the Jura Mountains, has erected a
monument to Charles Mare Sauria, a country doctor
who, in 1831, invented the lucifer match. Unfortu-
nately, he was too poor to patent his invention and reap
his reward. There are, however, Austrian and Hun-
garian claimants to priority in this invention.

Old Ben Bush, the giant half-breed Indian, was re-
cently burned in his cabin at his New Jersey home. It
is believed that the cabin blew down and was set on
fire by the burning logs on the hearth. He was one of
the most noted of the many strange characters of the
wild SourLand Mountain district in the western part
of Somerset County. He was seven feet in height and
was straight and agile as many of the young moun-
taineers, notwithstanding the fact that he was a cen-
tenarian.

Prof. Angelo Heilprin, of the Philadelphia Academy
of Sciences, has just completed his calculations of the
heights of the five principal volcanic mountain peaks
in Mexico. The results of his measurements are as
follows: Orizaba, as measured by. the Deleros tables,
18,206 feet; Popocatepetl, 17,523 feet; Izraccihuatl,
16,960 feet ; Nevada de Toluca, 14,954 feet. It has long
been said that Popocatepetl was the highest mountain
peak in Mexico. Baron von Humboldt's measurement
of Orizaba peak was 17,375 feet.

H. le Chatelier gives in the Comptes Rendus tables
showing the increase of resistance of steel after tein-
pering at various temperatures ranging from 710° to
1,100°. The samples tested consisted of two pieces of
ordinary steel, four of tungsten steel, and three of
chrome steel. At a high temperature chromium adds
to the increase of resistance due to the carbon alone ;
tungsten, on the other hand, diminishes it. In all
cases the resistance increases with the increase of tem-
perature up to a limiting value depending upon the
constitution of the steel.

A correspondent living in the State of New Jersey
wrote us some time ago asking for information relative
to a proper substitute for leather. He stated that he
was a vegetarian and wished to supply all his needs
without the necessity of killing any innocent creature.
He said: ‘I found out how to satisfy my needs inside
of the vegetable kingdom and desire to supply the
outside needs from the same source, where it can be
done easily, and by little extra effort. Perhaps you
may not know that there is one farm in the State of
New Jersey which does not raise animals to kill and
eat. There are ten of us on this farm. We find in
grains, fruits, vegetables, and nuts a substance giving
greater health and better strength physically and
mentally than when we formerly dined on flesh years
ago. We are endeavoring to enlighten the minds
of people hereabout on this subject, in the hope that
they may be induced to go and do likewise some day,
and thereby be free from the diseases which inflict
many of them by reason of indulging in chewing the
bodies of their fellow creatures.” This letter is dated
*“From the Lord’s Farm.”

A new system of cross road post offices has been de-
vised by a Virginian inventor. The idea is to form an
adjunct to the suburban system now being developed
for the relief of the country residents. All who have
lived in the country where there is no freerural delivery
know the trouble it is to drive two or three miles to
the post office to get mail. In the new system a large
mail box is arranged at cross roads or any other con-
venient locality, and the box is divided by a number
of partitions into small individual post boxes, which
are adapted to receive mail. The carrier drives along
the main road in a wagon, opens the front of the box,
which falls in a horizontal position and acts as a shelf.
A number of small individual boxes are revealed;
the postman can swing out the whole front of the box
containing the small windows and locks, and can then
put the mail in-the various boxes. When he finishes
his task, the front is swung to again and locked and
the mail is shielded so that a resident can only obtain
the mail in his particular box. When the resident
wishes to obtain his mail, all he has to do is to unlock
the outer door, which swings down again, revealing
the front with the rows of boxes. He then opens his
individual box, takes out the mail, closes and locks
it and swings the front again into place. Facilities
are also provided in the new system for stamping mail,
so that letters collected at one point on the route can
be delivered to another point without carrying them
to some main office for cancelation and stammping. A
large space is reserved in the bottom as a repository
for mail matter that is dropped in the usual way,
through a slot. The patent contemplates the combi-
nation of an electrical system by which the box owners
may be notified at their homes when mail has been
placed in their individual boxes.
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Sorrespondence.

A Letter Hiram S. Maxim.
To the Editor of the SCIENTIFIC AMERICAN :

I have repeatedly seen letters in the SCIENTIFIC
AMERICAN, New York Herald, and other journals
signed ** Hudson Maxim,” in which he claims to have
worked with me in the early development of smokeless
powder.

These statements are misleading in the extreme, be-
cause as a matter of fact Hudson Maximm had nothing
whatsoever to do with the early development of
smokeless powder in England. That type of powder
consisting of pure guncotton was developed by the
French, Nobel developed a successful smokeless pow-
der by combining soluble collodion cotton with nitro-
glycerine, while I was the first to make a smokeless
powder consisting of nitroglycerine and true guncotton.
I wasthe first to make this powder, the first to patent
it, and the first to use it. I was also the first to com-
bine oils, paraffines, ete., with - sinokeless powder to
prevent detonation. I had two assistants, Mr. Edmund
Ryves and Mr. Brewer. Hudson Maxim did not assist
with the experiments and had nothing whatsoever to
do in the invention or development of this powder.
An examination of the patents will show who the
patentee really was.

My first patent on smokeless powder is dated Novemn-
ber 8, 1888.

In regard to the nitroglycerine patent, I will only
quote one and two of my English patent, March 14,
1889 :

**First.—An explosive compound, consisting essen-
tially of guncotton or pyroxyline mixed with nitrogly-
cerine, nitrogelatine or similar material, and with cas-
tor oil or other suitable oil, for the purpose above spe-
cified.

“Second.—The manufacture of an explosive com-
pound, by first dissolving guncotton by means of ace-
tone or other solvent, and then incorporating with
the dissolved guncotton, nitroglycerine, nitrogelatine
or similar material, and castor oil or other suitable
oil, substantially as hereinbefore described.”

HIRAM STEVENS MAXIM.

from -Mr,

London, April 19, 1899.
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THE 10-INCH GUN EXPLOSION AT SANDY HOOK.
To the Editor of the SCIENTIFIC AMERICAN :

I notice in the SCIENTIFIC AMERICAN of April §,
1899, an account of the explosion of a 10-inch armmy gun
at Sandy Hook.* I have also read the letter on the
same subject by Hudson Maxim, in which he attempts
to account for the explosion and at the same time sug-
gests a remedy which he believes will, if adopted, avert
further disaster.

Mr. Hudson Maxim attributes the disaster to the
charge being driven forward into the narrow neck by
the pressure, where the grains of powder were jammed
together, and an exaggerated illustration is shown with
the grains of powder driven forward and jamming in
the neck of the chamber. Now, as a matter of fact, in
all large guns of modern malie, the chamber is very lit-
tle larger than the bore, the chamber not being bottle-
necked to any considerable extent. Mr. Hudson Maxiiu
proposes as a remedy that long bars or sticks of pow-
der should be employed extending the entire length of
the chamber, and that these sticks should be trans-
versely perforated. Had the artillerists of the world,
who have been experimenting during the last eight
years with smokeless powders, exchanged the results of
such experiments, it would have saved a great deal of
trouble and prevented a considerable loss of life. This
multiple-perforated smokeless powder was tried in my
presence over two years ago. At that time I had
charge of the proof range of the Maxim-Nordenfelt
Guns and Ammunition Company, at Swanley, Kent.
Hudson Maxim, who had been in England for some
time, had much to say about a multiple-perforated
powder, and it was understood that as soon as this
powder arrived from America it was to be tested by
the company, but it never came. Various reasons were
assigned why it had been delayed, and it was not until
after Mr. Spencer D. Schuyler (who had furnished the
money in the States for carrying on the experiments)
arrived in England that we learned the truth. Mr.
Schuyler reported that they had found it impossibie to
make powder which would stand the heat test requir-
ed in England. However, in the meantime we obtain-
ed some large Chilworth cords and Mr. Hiram S. Maxim
made a machine for transversely perforating them in
accordance with Hudson Maxim’s patent. When large
cords were transversely perforated, it was found that,
with three-quarter charges, they produced identical re-
sults with small cords unperforated, so that there was
absolutely no advantage in the perforations; but when
the powder was heated say to 100° and fired, or when
charges sufficiently large were employed to produce
service velocities, then the action of the powder be-
came very erratic; in fact, a slight addition to a charge
which had produced a comparatively low pressure pro-

= A further discuseion of the explosion will be found in the current issue of
the SCIENTIFIC AMERICAN SUPPLEMENT.
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duced an enormously high and dangerous pressure.
The effect of heat was also most marked, the large
sticks of multiple-perforated powder being much more
affected by heat than the smali non-perforated sticks.
We therefore found that multiple perforations, instead
of being an advantage, were a great disadvantage ; in
fact, they not only gave very unsteady or uneven re-
sults, but were also extremely dangerous, especially
when the charge was large enough to produce service
velocities. Had this information been communicated
to the authorities in Awmerica, I feel sure that it would
have prevented the recent disastrous explosion by
which one officer was killed, two men wounded, and
a large amount of property destroyed.

Now, in regard to the packing or jamming of the
powder in the bottle neck of the chamber, this is abso-
lutely imnpossible. If two sticks of powder are placed

in contact and lighted, the evolution of gas from their
surfaces is such as to blow them apart.

When a large

Fie. 1. Fr6. 2.

F1e. 1.—Approximate position of the powder in the gun before ignition.

Fi6. 2.—Approximate position of the sticks of powder in the gun after
firing. Sticks are nearly full length of powder chamber.

gun is loaded with smokeless powder, the bundle of
powder does not by any means fill the chamber. In a
10-inch gun there is at least 3 inches space above the
powder charge. Besides, there is a passageway for the
gases to pass between the sticks or grains. When
the charge isignited, the gases, by having a very much
lower specific gravity and, consequently, less inertia
than the powder, are the first to rush forward and pro-
duce a pressure at the base of the projectile. Suppose,
for the sake of argument, that the powder should be
pressed together in the chamber, it would instantly
be thrown back again, because the nearer the powder
is together, the higher the pressure and the faster it
burns. I show herewith in diagrams the approximate
position of the powder in the case before firing, Fig. 1,
and after firing, Fig.2. It will be observed that before
the charge is fired all the sticks are in contact in the
lower part of the chamber. When, however, the
charge is ignited, the very powerful current of gas
being evolved from the entire surface of all the powder
and blowing outward with great force separates the
sticks, and they instantly arrange themselves in the
powder chamber so that none of them touch ; that is,
they automatically space themselves. It will be seen,
with a moment’s consideration, that this must neces-
sarily be the case. No amount of pressure will bring
two burning pieces of powder into actual contact.
The pressure will always mount and the velocity of
burning increase just in proportion to the degree of

o

Fic. 3.—Shows middle stick placed nearer the left stick. Evolution of gas
would move middle stick to position equidistant between the other
two.

pressure applied. Contact is, therefore, rendered im-
possible. The fact is that 100 tons pressure to the
square inch would not force two pieces of burning
powder together.

I have thought that the American public must be
very much puzzled in regard to the early history of
smokeless powder and as to who the inventor really
was. I have seen several articles—some in the SCIEN-
TIFIC AMERICAN—written by Hudson Maxim, in one
of which he speaks of the experiments in England,
which were really mmade by his brother, in such a man-
ner as to lead the public to believe that he assisted in
these experiments and was a joint inventor. In re-
ferring to these experiments, he uses such expressions
as *we did this,” ‘“we did that,” etc. In a word, he
claims to have been Mr. Hiram S. Maxim’s collabora-
tor and to have assisted in evolving the first smokeless
powder composed of nitroglycerine and guncotton. I

© 1899 SCIENTIFIC AMERICAN, INC.

281

can say, however, from my own personal experience,
that the facts of the case are as follows:

Mr. Hiram S. Maxim first commenced his experi-
ments at the little laboratory at his own house with
his coachman as his assistant. At the end of the first
week, having graduated from college and from a techni-
cal school, I was employed by Mr. Maxim as his as-
sistant, and I have remnained with the firm ever since.
Hudson Maxim took no part whatsoever in the experi-
ments and had nothing to do with the invention or de-
velopment of the powder. Mr. Hiram S. Maxim com-
menced his experimuents with a view of finding out the
effect of different kinds of grease and vaseline upon

1

Fie. 4. Fie. 5.

Fi16. 4.—Two sticks of powder mounted end to end, pressed together and
ignited, as shown, will burn with a great rapidity proportional to the
pressure.

Fic. 5.—Stick of smokeless powder, 34 inch in diameter, set in stand and
burning from one end at rate of 1 inch in seven seconds.

highly explosive compounds. The first smokeless pow-
der made by us was a pure tri-nitrocellulose. This
not keeping well, on account of its getting too dry, 2
per cent of castor oil was added. This produced a
powder which was fully equal to the French and with
excellent keeping qualities. We then commenced a
series of experiments by adding nitroglycerine, and we
used every possible mixture from 1 per cent to 80 per
cent. Those having over 50 per cent of nitroglycerine
were believed to be unsafe ; so we finally reduced the
percentage of nitroglycerine, partially on account of
the prejudice against it, until we left it at about 15 per
cent. In nearly all cases we employed 2 per cent of
castor oil, and this was found to prevent detonation.
There are few men living who have fired more rounds
of ammunition than myself, and from my experience 1
should say that the cause of the explosion at Sandy
Hook was due to one or all of three things, namely :

R

V"‘.
e

Nt o " ".114\‘\.‘

<, '; '? ; m\ ®

/T
ditR

Fi1c. 6.—Perforated powder before and after explosion.

.

1. The leaving out of the castor oil or vaseline from
the mixture. -

2. The addition of a considerable quantity of unsta-
ble di-nitrocellulose to the compound to make it hard.

3. The multiple perforations.

London, April 18, 1899. EpmMmunD J. RYVES.

THE North Dakota Senate has passed a bill requir-
ing all applicants for marriage licenses to be previously
examined by a board of physicians as to their mental
and physical fitness for the marriage state. The certi-
ficates must show that they are free from hereditary
diseases, with special reference to insanity and tuber-
culosis. The idea is to insure that the children born of
future marriages shall be sound both mentally and
physically. Legislation of this kind is interesting, but
that is about all that can be said for it, for there is
nothing to hinder the contracting parties from going
over the border into adjoining States to have the cere-
mony performed.
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THE CLASS MICROSCOPE.

The question of the exhibition of miecroscopic ob-
jects to classes and the general public is an interesting
and important one, and the subject appears to have
been thoroughly exaimined by Dr. James M. Flint,
U. S. N., one of the Curators of the Smithsonian In-
stitution, who has given the results of his studies in
the Report of the National Museum for 1896. He has
devised several plans for exhibiting microscopical ob-
jects not requiring the use of very high magnifying
powers. The instrument shown in our first engraving
is in use in the National Museum, and it was made in

MICROSCOPE FOR EXHIBITING ORDINARY MOUNTED
OBJECTS.

the year 1890 and has been modified in a few details
since, and has successfully endured manipulation by
thousands of inexpert hands—of children as well as
adults—without injury, and this without attention or
supervision of any kind.

The instrument was devised for the special purpose
of exhibiting to the public a series of foraminifera—
minute marine shells. These shells are mounted on
concave brass disks having short stems which may be
inserted in holes in the rotary stage. There are five
concentric rows of holes in the stage, which is 15 inches
in diameter, allowing the exhibition of two hundred
and forty-two separate mounts. Illumination is in-
creased by the use of a parabolic reflector adjustable
beneath the plate glass cover of the box, just clear of
the mounts. The stage is rotated by means of a frie-
tion roller placed beneath the stage and con-
trolled by the milled head represented at the
left in the illustration. The other milled head
operates a slide upon which the stage is pivoted
by means of arack and pinion. The objective
in actual use is a 2-inch, that being found suffi-
cient for the purpose and more easily manipu-
lated by the laity than one of high power.
Much higher powers might be used, however,
the only limit being a sufficient working dis-
tance to allow the mounted objects to pass
freely under the objective. For the exhibition
of translucent objects the only modifications of
the instrument necessary would be the enlarge-
ment of the perforations in the rotary stage,
the mounting of the objects upon small squares
or circles of glass, and the adjustment of a mir-
ror beneath the stage.

For the purpose of exhibiting a series of pre-
p:arations mounted in the usual way upon glass
slips, or slides, an entirely different form of
apparatus has been devised. An indefinite
number of slides froni ten to a hundred are
attached to an endless band of linen by means
of thin brass holders which allow the slides to
be changed when desired. This linen band
passes over two rollers mounted upon a light
brass frame which occupies the place of the
stage of an ordinary microscope; the loop
of the band carrying the slides hangs free.
One of the rollers has a projecting pivot with
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a milled head, by which it may be rotated, and the
two rollers are connected by a narrow belt at each
end. As the rollers are made to revolve, the band
carrying the slides passes horizontally under the micro-
scope they rest upon the two narrow belts and are
kept at a definite distance from the objective of the
microscope by means of two guides which press upon
the slides from above. The brass frame rests upon a
grooved bed-plate, which permits of a lateral move-
ment of the frame. This lateral motion is controlled
by a screw operating by a second milled head in con-
venient proximity to the one giving a to-and-fro mo-
tion. As in the other instruments, the specimens, and
nearly all the parts of the mechanism, are inclosed in
a box secured by a lock, the only exposed parts being
the microscope and the two milled heads controlling
the motion of the slides. The advantages of this formn
of the apparatus are that the usual glass slides as used
by microscopists, which are three inches long by one
inch wide, upon which wmieroscopic objects are usually
mounted, may be used, and specially that the focal
distance is not disturbed by difference in thickness of
the glass slides.

It will be noticed that there is a glass door at the
upper part of the case which allows the light to pass
to a mirror which reflects the light upward exactly as
with the ordinary microscope stand. The usual rotary
diaphragm is placed between the rollers which carry
the band. It may be worth while to mention a device
to prevent injury to the instrument from violent twist-
ing of the milled head which controls the lateral move-
ment of the frame after the frame has brought up
against the stages in either direction. This is effected
by slightly tapering the pivot of the screw governing
the movement and attaching the head by friction
only, the amount of friction being regulated by a set-
screw in the end, so that before a dangerous strain
can be put upon the slides, the head turns harmlessly
upon the pivot.
described, the magnifying power which may be used
is only limited by the working distance of the objec-
tive. Since the upper surface of each slide is held at
definite and unvarying distances from the objective,
the only allowance that would have to be made would
be for the difference in thickness of the objects, cover
glasses, and cement rings; so that objectives of the
classified seale of !4 or }inch might be used without
difficulty by those accustomed to the manipulation of
a microscope.

The only disadvantage which the instrument labors
under is that the mechanism is somewhat more de-
licate and complicated than in the other one where
the slides are arranged on a circular disk. Microscopes
copied from the originals have been in use for several
years and no difficulties have been found in the way of
their perfectly successful operation. We are indebted
to Dr. James M. Flint, of the Smithsonian Institution,
for the photographs from which our engravings are
made.

Bats in Burmese Caves.

Interesting caves exist at Hpagat, twenty-six miles
up the Salween, from Moulmein. They are hollowed
out in the base of an isolated limestone hill about 250
feet high, rising precipitously from the river. Capt.
A. R. S. Anderson, the surgeon-naturalist, gives an
interesting account of these caves in an Indian govern-
ment report which is abstracted by Natural Science.
The entrance is about 12 feet high and is muech orna-
mented by Buddhistic sculptures. As the sun was set-

ting the party took their stand on the sand-spit facing
the entrance of the caves and soon saw a pair of fal-
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DETAILS OF MANIPULATING DEVICES.
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In this instrunent, as in the one first’

May 6, 1899.

cons leave their perch on the trees and fly to and fro
over the river. They were speedily joined by other
birds, including common kites and jungle crows, and
the entire flock, to the number. of sixty or a hundred,
flew to the entrance of the caves, close to which they
remained wheeling about in midair. A few minutes
later the bats began to issue in ones and twos, and were
soon pursued by the birds of prey, but appeared to have
no great difficulty in eluding capture by their rapid
and jerky flight, and their pursuers made no very de-
termined or long-sustained efforts to capture them,
but soon returned to their vigil over the cave. A
minute or two passed and a sudden rush of wings was
heard, and the bats were seen to emerge from the cave
in a dense stream which slowly became more and more
packed, and continued of about the same density for
some ten minutes and then gradually thinned away, un-
til, at the end of twenty minutes, the last had emerged.
The stream of bats when at its mnaximum was ten feet
square, and so dense as to closely resemble smoke pour-
ing from a chimney in a gale of wind. This resem-

CLASS MICROSCOPE ARRANGED FOR EXAMINING
FORAMINIFERA.

blance was increased by the slightly sinuous course pur-
sued by the bats as they flew off into the afterglow.
They were so densely crowded that they frequently
upset each other and fell helplessly into the river be-
low, where they succeeded in reaching the bank only
to fall a prey to the expectant crow. When the great
rush occurred the falcons, kites, and crows entered the
stream of bats and, flying along with it and in it, seized
as many bats as they required for food. Capt. Ander-
son, by throwing his walking stick into the stream of
bats, obtained six specimens. During the last twenty
years the bats appear to have considerably dimin-
ished in numbers, owing to the depredations of their
bird enemnies and to their constant disturbance by col-
lectors of bat manure.
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A Scientific Excursion to Alaska.

Early in May a party of scientific men will be taken
to Alaska as the guests of Mr. Edward H. Harriman, of
New York. The party will go by special train to Seat-
tle, thence making the inside passage to Sitka ; from
there the ship goes to Cook’s Inlet and around Kadiak
Island. A vessel will be chartered and will be equip-
ped for the needs of her scientific passengers.
A large complement of guides, packers, etec.,
will be provided, enabling any member of the
party who wishes to leave the ship and explore
inland on his own account. Among those who
will take part in the expedition will be Prof.
Prichard, of the United States Coast Survey,
Prof. Coville, of the Departiment of Agriculture,
Prof. C. Hart Merriam, of the Smithsonian
Institution, and Prof. William Trelease, of the
Missouri Botanical Gardens. The American
Museum of Natural History will be represented
by Frank Chapman and John Rowley, the
Field Columbian Museum by Dantel G. Elliott,
Ambherst . College by Prof. Emerson, Leland
Stanford University by Prof. Gilbert. Messrs.
R. Swain Gifford and Louis Agassiz Fuertes
will go with the expedition as artists.

MEssrs. TIFFANY & COMPANY have succeed-
ed in making a crystal ball 514 inches in diame-
ter from an American quartz crystal taken from
the Old Green Mountain Mine, in Mokelumne
Hill, in Calaveras County, California. This is
the largest perfect ball that has ever been
made of American quartz erystals and is val-
ned at $3,000. The largest Japanese ball ever
brought to this country was 7.4 inches in
diameter. It is not, however, entirely free
from flaws.
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THE NAVAL ACADEMY AS IT IS.
BY PROF. H. MARION, UNITED STATES NAVAL ACADEMY.

The magnificent record made by the American navy
in the recent war with Spain has awakened an intense
interest among the people of the United States in
naval matters in general, and particularly in the Naval
Academy, where the officers were educated who won
the brilliant victories of Manila and Santiago and who
revealed to the world the coming of a new *‘sea power”
of the first magnitude.

The Naval Academy was founded in 1845 by the his-
torian George Bancroft, Secretary of the Navy during
the administration of President Polk. A naval coin-
mission selected Annapolis as the site of the proposed
school. There it has remained except during the civil
war, when it was temporarily removed to Newport,
R. 1., the grounds and buildings at Annapolis being
used throughout the war as an army hospital.

Previous to the establishment of the Naval Academy
the midshipmen were taught at various naval stations
and on board ship. Various efforts were made from time
to time to secure the establishment of a school which
should be to the navy what West Point was and had
long been to the army ; but it was not until 1845 that
these efforts were crowned with success and a naval
school finally established at Annapolis under the direc-
tion of Commander Franklin Buchanan, its first super-
intendent.

The wisdom of locating the school at Annapolis has
been amply demonstrated by subsequent events. No-
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CLASS OF 1861 IN FRONT OF MiDSHJIPMEN’S MONUMENT—ADMIRAL SAMPSON IN CENTER OF MONUMENT.

The new Academic building, which forms part of the
general plan of reconstruction of the Academy, will be
of magnificent proportions, being 440 feet long and 370
feet deep. Its main entrance will be preceded by a
courtyard about 200 feet square.

The Seamanship Department building adjoins the site

."?‘.; ‘“ e S

3P X
IR ()

. ' i ~ 1Y
qm‘»«?.\ nrog f("prqj’;n'r

e
o )ﬂ'!t'l"‘?’“—

¥4 %
f

L

THE ACADEMY TRANSFORMED INTO AN ARMY HOSPITAL DURING THE CIVIL WAR.—From an old print.

where in the United States could have been found a
site more appropriate for this purpose. The mild cli-
mate, suitable for outdoor drills all the year round, the
quietude and dignity of the old colonial town, with
the opportunities for intercourse with its refined and
cultured society, all aid in forming from the embryonic
naval cadet a courteous gentleman and a healthy,
polished, efficient naval officer.

The original grounds of the Naval Academy were
those of the military reservation of Fort Severn, which
had been turned over to the Navy Department, and
which consisted of about ten acres. This old fort, a
relic of the war of 1812, and the only building of the
original naval school that will survive the changes so
soon to be begun, was long the dominating feature of
the view in approaching the academy from the Chesa-
peake Bay. It stood at the angle of land formed by
the entrance of the Severn River into the harbor of
Annapolis and close to the water front, and consisted of
a small eircular rampart mounting ** en barbette * eight
heavy guns with a magazine in the center. The ground
floor of theold fort was used as a storeroom after it
became a part of the academy, and continued to be
so used until the building was remodeled in 1895.

Stribling Row, leading from the gymnasium to the
old Recitation Hall, was erected between the years 1851-
56, and its buildings have been used for cadets’ quar-
ters from that time to the present. The western end,
since the cadets’ * new quarters” were built in 1867, is
used by the paymaster’s departinent as a storehouse,
and the eastern end as the quarters of bachelor officers.
Back of Stribling Row and the gymnasium, at the end
of a long wharf that stretches out into the Severn
River, lies the old dismantled frigate *“ Santee,” in
which the cadets of the fourth class, or ** plebes,” are
quartered on entering the Academy and which is used
as a place of coufinement for cadets who misbehave
during the academic year. In front of Stribling Row
is a large campus, extending the whole length of
the sea wall. Here the baseball and the football
games are played and the cadets are drilled in infan-
try and artillery tactics.

of the old Recitation Hall. It was built in 1846-47, and
enlarged in 1853. This was the mess hall of the early
Academy and it was used as such during the stay of
the Spanish officers when prisoners at Annapolis. An
extensive and interesting collection of models used in
the course of instruction in seamanship and naval
architecture occuples a large portion of the build-

Phowgraphs by M. M, Casler, Aunapolis, Md.
LYCEUM USED AS GUNNERY ROOM (ORDNANCE DEPARTMENT),
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ing. A large model ship, full rigged with sails and
spars, extends upward from the first to the second
story: This vessel has every rope of the most perfect
ship upon its masts and spars, and here such cadets as
desire to avail themselves of the privilege find every
facility for ** learning the ropes.”

The practical instruction given atthe Academy in the
various professional branches is very complete, includ-
ing outdoor drills in seamanship, boats under oarsand
sail, steam tactics in steamn cutters, signals, target prac-
tice with revolvers, ritles, machine guns, and great
guns, with competition for medals, infantry drills by
company and battalion, skirmishers, setting up and
bayonet exercises, battery and battalion of artillery,
instruction for landing parties, and torpedo firing,
practical navigation, deviation of compass, and sur-
veying. The indoor exercises during the winter months
include practical ordnance and electricity, steam,
gymnasties, boxing, dancing, fencing and sword
exercise, instruction in the rigging loft, the machine
shop, the boiler shop, the pattern shop, and thie model
room.

The course of studies covers a period of four years.

During the summer the studies are suspended and
the cadets go to sea on a practice cruise lasting about
three months, from the beginning of June to the latter
part of August. During the month of September they
are granted leave of absence to visit their homes and
to enjoy a much needed and well deserved rest.

After completing the four years’ course at the Naval
Academy, the cadets are sent to sea for two years in
cruising ships, after which they return to the Academy
for a final examination. If successful, after a course in
which the principle of * the survival of the fittest” is
strictly and impartially carried out, they receive their
commissions as Assistant Naval Coustructors, Ensigns,
Assistant Engineers, or Lieutenants in the Marine
Corps, according to the number of vacancies in each
branch of the service.

The Lyceum or Naval Institute building, standing
next to the Seamanship building, is, perhaps, the mox
interesting of all the crumbling edifices of the Academy.
It was once the chapel of the school and has been sue-
cessively used as a gunnery roomn, a museum. a lecture
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room, a theater, and for the meeting of the Naval In-
stitute. It now contains the nucleus of a museum
of American naval trophies, Within the cases on
the walls of the Lyceumn is a large collection of
British flags captured during the revolution and the
war of 1812, Conspicuous among the flags is that which
Commodore Perry hoisted at the battle of Lake Erie,
bearing in large letters the famous words of the gallant
Lawrence, * Don’t give up the ship ! ” alsothe flag that
¢ 0l1d Ironsides,” under command of Captain Hull,
captured frown the ** Guerriere ” in 1812.

Seientific dmevican,

now one of the best arranged and equipped laboratories
in the country.

These, with the new residences for officers and pro-
fessors erected in the last addition to the Academy on
College Creek and Severn River, constitute the present
Academy.

One time it seemed as though the work of recon-
structing the Naval Academy would be indefinitely
postponed or forever abandoned, but owing to the per-

Hanging from the ceiling are to be seen the
Spanish flags captured by Admiral Dewey at the
battle of Manila, those captured at the battle of
Santiago and at Puerto Rico. Among the most
interesting of these are the flag of Rear Admiral
Montijo, the last one flown by the Spanish squad-
ron at the battle of Manila Bay, fromn the cruiser
‘* Don Antonio de Ulloa;” the flag of Admiral
Cervera from the * Cristobal Colon,” captured
July 3; and the first Spanish flag hauled down in
Puerto Rico by a detachinent under command of
Lieutenant Huse from the famous little * Glou-
cester,” commanded by Lieutenant-Commander
Wainwright, July 25, 1898.

Between the Lyceum and the Seamanship
building stands one of the most picturesque or-
naments of the Academy. It is the figurehead
from the old United States frigate ‘‘ Delaware,”
representing the bust of an Indian chief. The
cadets have given the figure the nickname of the
“Grod of 2°5,” this being the mark out of a possi-
ble 40 that each cadet has to receive to be sat-
isfactory in his studies and avoid being dropped
or ‘'bilged.” There is a superstition firmmly held
by all under-graduates, that by making due obeis-
ance, touching the cap in passing the old chief-
tain, the requisite 25 may be assured. On the
other side of the Lyceum stands the ‘¢ Midship-
men’s Monument,” which was erected in 1848
by the midshipmen of the navy as a tribute of
respect to four of their comrades, two of whom
were lost with the United States brig ‘‘Somers,”
one wounded and the other killed in battle near
Vera Cruz (1846-47). The accompanying illustra-
tion shows the members of the class of midship-
men of 1861 grouped around the monument. The
central figure of the group is Admiral Sampson, who
graduated at the head of this class.

A short distance from this monument is situated
the * Observatory,” a very unpretentious looking, old
fashioned structure built in 1853.

In the center of the Academy grounds, surrounded
by beautiful trees, stands an obelisk, erected to the
memory of Captain Herndon, U. S. N., who, while on
leave of absence, comnanded the steamer ‘* Central
America,” which was lost at sea. He preserved order,
saved the lives of the women and children, and went
down with his ship (September 12, 1857).

In front of the cadets’ new quarters, flanked by a
row of historic cannon captured in
Mexico, is the monument erected

S AN NN

TECUMSEH, THE INDIAN CHIEF. FIGUREHEAD OF THE
U. 8. SHIP “DELAWARE,” 1817.

sistent efforts of Congressiwan Mudd and Senator Well-
ington, of Maryland, Congress appropriated at the close
of the last session the necessary funds for carrying on
the work of reconstruction on the plans proposed by
Mr. Ernest Flagg. A contract for over two million
dollars for the construction ot a new sea wall, the
Armory and the Power House has already been award-
ed, and the work has been actually begun.

One by one the old buildings will be demolished and
new structures will take their places. Many are those
who will regret the disappearance of the familiar land-
marks of the Academy, which are replete with memo-
ries of the past. From their ruins, however, will rise an

by subsecription among the naval
officers to the memory of those
who perished in the harbor of
Tripoli in 1804. This wmonument
originally stood in the Washing-
ton navy yard, and was muti-
lated by the British during their
occupation of Washington in 1814.

With the exception of Fort
Severn and a few residences to be
remodeled, only one of the original
buildings will be preserved. That
structure is the Library building,
in which is also situated the Super-
intendent’s office.

The Naval Academy Library con-
tains about 38,000 volumes. It is
very broad in its character and in-
cludes books of all branches of
literature.

Opposite the Library is the Cha-
pel, built in 1868. In it are several
beautiful memorial windows, and
its walls are studded with several
monuments to the good and brave,
some of whom died in the peaceful
branches of the naval profession,
others who fell in battle or per-
ished at sea.

The so-called *‘ Cadets’ New Quar-
ters,” where the first, third, and
fourth classes are quartered, the
second class being quartered in the buildings of
Stribling Row, is the largest building in the present
Academy. On the lower floor are the offices of the de-
partment of discipline, the mess hall, and several reci-
tation rooms.

The Physical Laboratory and the Steam Engineering
building, which face each other at the end of the main
avenue, were built in 1866. The former was practically
rebuilt in 1877, and, with the improvements made, is

BUCHANAN xO0W.

institution which will contain the noblest buildings of
any school of its kind in the world and be worthy of
the great American nation.

————ro—
THE brain of Helmmholtz has been examined by Prof.
Hansemann, of Vienna. It weighs above the average,

but not remarkably so. The convolutionsof the brain,
however, were extraordinarily complex.
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Novel Production of Vortex Motion,
BY C. 8. STANFORD WEBSTER, F.I.C., F.C.8.

When the freshly gathered leaves of the native
eucalyptus tree (Eucalyptus globulus) are ignited, they
project vortex rings in considerable numbers in succes-
sion, accompanied by a spluttering noise. The best
results are obtained by holding the scythe-shaped leaf
vertically and igniting the apex, this being the part
where the greatest number of translations are ob-
tained. The leaves experimented upon were some
very fine specimens of San Remo production.

Possibly, in the production of these vortex rings,
blisters are first formed by the extrusion of the
cuticular tissues, and, on the blisters bursting, air
or aqueous vapor is spontaneously liberated, the
rings being rendered visible on their contact with
the smoke from the burning external portion of
the leaf. The leaves of the small English variety
of eucalyptus possess similar properties to the
native product, but in a lesser degree, the rings
projected being insignificant in size, compara-
tively speaking.

It is, of course, quite immaterial in the produc-
tion of vortex rings whether the smoke or vapor
be inside or outside the apparatus, as can easily
be demonstrated by placing an empty Tait’s ap-
paratus (this consists of a box with a large round
hole at one end, the other extremity being cov-
ered with a tense sheet of caoutchouc)suddenly
in front of a dense ¢loud of ammonium chloride
vapor, and striking the caoutchouc sheet at the
same moment. A vortex ring is formed, being
rendered visible after its translation through the
vapor.

The author uses the vapor obtained by heating
the solid ammonium chloride in preference to the
usual method in which the two constituents are
placed side by side, since the vapor thus obtained
is not only denser, and 1ore agreeable to work
‘with, but can be kept under complete control.

If desired to fill the Tait’s apparatus with the
vapor, the solid is heated in a wide glass tube,
one end of which is connected directly with the
box by means of caoutchoue tubing, and to the
other end a narrow glass tube is attached, and
bent back parallel with the volatilizing tube, so
that the same flame heats both simultaneously ;
this narrow tube then terminates in a long caoutchoue
tube used for blowing into. By gently blowing into
the glass apparatus the respired air is heated, and at
the same time drives the volatilizing amimonium
chloride into the box, which is quickly filled with the
vapor.—Chemical News.

O

Date Palms for Arizona,

Dr. Zwingle, representing the Department of Agricul-
ture of the United States, is now in Moroeco on a mis-
sion which the department hopes will open a new and
profitable industry in the most arid sections of our
Southwest. It has been found that date palins with
some irrigation will grow as well
in Arizona asin Arabia. This was
discovered many yearsago, says the
Evening Post, by early Mormon
settlers, but the trees were not of
the best variety, and date growing
never developed as an industry.
Now, however, the department is
prepared to push the experiment on
an extensive scale, and Dr. Zwingle
is making a full study of the Afri-
can date palm, selecting the very
finest varieties and those best adapt-
ed to our arid region. Young trees
will be shipped to Arizona and
will be planted and cared for by ex-
perts from the department. They
will cost about $5 each laid down
in Arizona.

— st
The Bacteriology of a Railroad
Car.

Accidents are not the only danger
in railway traveling. Several years
ago the bacilli of tuberculosis was
discovered in a German railway car-
riage. Since that timue Dr. Petri has
carried on, in the laboratory of the
Imperial Sanitary Bureau at Ber-
lin, exhaustive researches on the
presence of pathogenic bacilli in
railway carriages. These reports
showed that expectoration was the
chief source of danger. Of 91 ani-
mals which were inoculated with the sputum, 28, or
30'8 per cent, succumbed to disease produced by the
inoculated material ; the other 63 animals were killed
at the end of six weeks, and of these three were found
to be suffering from tuberculosis, manifestly due to
the inoculation. The Prussian Minister of Public
Works has .now issued an order giving the proper
method of cleaning-and disinfecting railway carriages
and platforms,
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THE SAMOAN ISLANDS.

The annexaticn of Hawaii has more than ever made
it important for us to sustain our rights in the Samoan
Islands, for they are located about 2,000 miles south and
360 miles west of the Hawaiian Islands. They lie in an
almost direct line between San Francisco and Australia
and slightly south of the direct steamship route between
the Philippines and a possible interoceanic canal.
The group consists of ten inhabited and two unin-
habited islands. Their areais about 1,700 square miles,
and the population is about 36,000, of whon less than
500 are Americans or Europeans. The islands are vol-
canic hills rising precipitously from the beach, and the
tropical vegetation is very dense and of an intensely
vivid green, characteristic of the tropics. The islands
are fertile, producing cocoanuts, cotton, sugar, and
coffee. The most important product is cocoanuts, from
which the ‘‘copra” of ‘

Scientific dmevican,

British were killed. Our engraving represents the war
vessels of the three powers in the harbor of Apia. At
the right is the United States cruiser ** Philadelphia,”
next is the British cruiser ‘‘Porpoise,” while on the
extreme left is the German cruiser ‘‘Falke.” The
British gunboat ‘‘ Tauranga ™ was also present. After
the ambuscade, negotiations were started which ended
in an agreement which insured the departure of three
comuinisions for Samoa, one delegated by each nation,
arined with powers by which they werenot only judges
but governors, superseding the consul-generals, and
their decreesare to be the supreme law of the land,
subject to the general act of Berlin for the tripartite
government of Samoa.

The natives of Samoa live in rude huts usually sur-
rounded by an inclosed yard, which is paved with
small pieces of lava. The floors of the dwellings are
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Samoans of sixteen or more are tattooed in spite of the
painfulness of the process and the opposition of the
missionaries.
—_— e
A New Use for Toy Balloons,

The increasing risk of collisions at sea, with all their
terrible consequences, stimulates the interest that
would in any circumstances be aroused by a rational
proposal for reducing the danger of death by drown-
ing. A Frenchman, M. Charles Janet, has recently
carried out experiments at Beauvais with the object of
proving that by means of India rubber “ balloons,”
as children call them, which may be carried in a very
small compass and rapidly filled with air in time of
danger, a person who knows nothing of swimming can
keep afloat in the roughest water. Nething could be
wore simple than the apparatus, and it can be put into

a box no larger than a

commerce is obtained,
which is used in the manu-
facture of cocoanut oil.

T he Samoan Islands
have had a checkered ex-
istence and have been
from time immemorial un-
der two royal houses, but
a number of years ago
Malietoa became sole king,
and in 1877 he was depos-
ed by the Geerman govern-
ment upon the eclaim of
unjust treatment of Ger-
man subjects, and he was
deported to German New
Guinea, and finally to
Hamburg. A native chief
was proclaimed Kking by
t he Germans, notwith-
standing the protestations
of the British and Ame-
rican consuls. Mataafa, a
near relative of Malietoa,
made war upoua the native
chief who had assumed
the kingship, and wrested
the throne from him. In
1889 a conference between
the representatives of the !‘Q =

lady’s purse. It consists of
a yard or so of whipcord,
to which are attached four
‘** balloons,” rolled up, and
what is necessary for blow-
ing them out, and keeping
them afterward air-tight.
The. balloons should be
filled only to about half of
their full extent, so that
they may offer sufficient
resistance to the waves.
This resistance is very re-
markable considering the
lightness of the material.
M. Janet’s children having
fastened the apparatus just
described to the upper part
of the body, jumped into
water thrown into violent
comotion by the opening
of sluice gates, and al-
though they were whirled
in the eddies and drawn
under by the force of the
current, their disappear-
ance was only momentary,
whereas strong swiminers
in the same circumstances
would have run the risk

three powers most closely
interested was held at Ber-
lin, in which a treaty was
signed by the American,

WAR VESSELS IN APIA HARBOR—THE

“ FALKE,” ‘ PORPOISE.” AND

British and German offi-
cials, by which they guar-
anteed the neutrality of
the islands, so that the
citizens of the three signa-
tory powers would have
equal rights of residence,
trade and protection.
They agreed to recognize
the independence of the
Samoan government and
the free right of the na-
tives to elect their king or
choose their own form of
government. A supreme
court was established, con-
sisting of one judge, who,
at present, is an American,
*Mr. W. L. Chambers. To
this court is referred all
important suits.

Malietoa was restored as
king in 1889 and continued
on the throne until 1898,
when he died. The con-
suls of the three powers,
with the chief justice as
president, then took
charge of the administra-
tion, pending the election
of a successor. It is out
of that election and recog-
nition of the successor of
King Malietoa that the re-
cent disagreement between
the representatives of the three governments maintain-
ing joint protectorate over the islands has occurred,
and the insurrection of the natives, which has resulted
in the death of several British and American officers
and men.

A combined British and American landing party was
ambushed on a German plantation near Apia, on April
1. The British and Americans numbered 105, and they
were surrounded by 800 Mataafans. The automatic
gun of the allies became jammed, and had this not
occurred it is probable that the result would have been
different. After a desperate fight the American and
English force was driven to the beach, where they were
protected by the guns of the British and American
warships. The dead were mutilated by the natives ;
their heads being cut off. Four Americans and three

NATIVE SAMOANS AND THEIR HUTS.

of the same material, over which woven mats are
spread, covering the sharp points of the stones which
form the floor. The houses rest on central and outer
posts, and the space between these is shut off by

means of palm leaf mats so as to keep out wind and”

rain and to provide protection at night. The frame-
work of the roofs is covered with leaves of the sugar
cane which are very skillfully put together. The har-
bor at Apia is surrounded by coral reefs which are the
cause of many shipwrecks. The Samoans, who spend
a great deal of their time on the water, know these
reefs thoroughly, and their services are invaluable to
navigators. The natives are seldom seen in their
original costume, and the men as well as the women of
those regions which are most visited by foreigners
wear a skirt-like garment and a light jacket. Most
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of drowning.
The Current Supplement.
The current SUPPLE-
MENT, No. 1218, has many
articles of great interest.
‘‘The Ice-Breaking Steam-
er ‘ Ermak’” describes the
singular vessel which is to
be used for battling with
ice in the Baltic. The con-
struction is fully illustrat-
ed. ‘The Secret History
of Smokeless Powder” is
an interesting and import-
ant paper revealing many
facts connected with its
history not hitherto
known. The second lec-
ture in the University of
Pennsylvania course, en-
titled ‘‘ Peculiar Laws and
Justoms in the American
Colonies,” was delivered
by Dr. Herman V. Ames,
Instructor in American
Constitutional History at
the University of Pennsyl-

vania. The first install-
ment is published this
week. ‘“The Mine De-

fenses of Santiago Har-
bor” is a valuable article
by Lieut. E. E. Capehart,
and is an authoritative ac-
count of all the mines
which protected that har-
bor during its blockade.
Zickler’s ** System of Elec-
tro-Optical Telegraphy ” 1s also fully described.
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RECENTLY PATENTED INVENTIONS.

Bicycle-Appliances.

VELOCIPEDE-PEDAL -EUGENE GERMAINE, Paris,
France. The main object of this invention is to provide
improved means for attaching the pedal to the axle, so
that connection and disconnection can be quickly and
readily effected. The pedal is provided with a novel ar-
rangement of axle, cones, removable cross-piece, and
spring-pressed telescoping ball-cups. The particular ar-
rangement of parts described causes the balls to be
forced into contact with the cones, and enables the pedal
to be readily connected and disconnected.

BICYCLE-LAMP BRACKET.—CHARLES E. WHIT-
MARSH, Brooklyn, New York city. With ordinary fixed
lamp-brackets, it often occurs that when the bicycle is in
a'leaning position, the lamp will smoke or the oil will run
out. The inventor overcomes this difficulty by providing
an arm upon which the lamp is secured, suspended from
a pivot, 8o that the center of gravity of the lamp is be-
neath the pivot, thus causing the lamp always to main-
tain an upright position.

Electrical Apparatus,

ELECTRIC CURRENT CONI'ROLLER.—JAMEsS B.
BREEDING, San Antonio, Tex. This inventor has pro-
vided a device by means of which an incandescent elec-
tric lamp may be caused to burn with varying brilliancy,
and by means of which the use of fine wires is avoided,
thus preventing the controller’s being burnt out. A num-
ber of resistance-blocks arranged in the form of a
cylinder, are connected in series, and are disposed be-
tween insulated caps. A rod extends longitudinally
through the blocks, but is insulated thereform, and forms
part of an electric conductor. A contact carried by one
of the caps, is adapted for electrical connection with the
blocks ; and a conductor leads directly from the blocks.
The position of the contact with relation to the other
parts determines the amount of current fed to the lamp.

Mechanical Devices.

ROAD-GRADING AND DIT'CHING MACHINE.—
JAMES W, CorRNETT, Gaveston, Tex. The machine com-
prices a plow provided with a moldboard having its outer
end formed with an upwardly-turned flange, and having
an nclined chute upon which the moldboard delivers. A
wheeled carrier is located at one side of the plow, and
sapports an elevator-frame, having its inner end pivotally
connected with the moldboard of the plow below the
chute. An elevator-belt is mounted in the frame and is
operated from the wheel of the carrier. The machine is
arranged to remove the plowed up soil a distance from
one side of the machine and to permit the working-parts
to be thrown out of gear, while the machine is being
moved from place to place.

WINDMILL. — Louis K. Hona, Parkland, Wash,
The windmill is constructed of iron and steel, and is,
therefore, light, yet strong and rigid. A governor is
provided which causes the wheel to maintain a uniform
speed of rotation. By means of a combination of double
gears and shafts, the rotary motion of the windwheel shaft
is transmitted to the line or driving-shaft, side-drafts
being prevented. The windwheel is balanced and held
squarely to the wind by arudder-vane so constructed and
s0 attached to the turn-table as to prevent all swaying
to and fro when at rest or at work.

PHOTOGRAPHIC PROJECTING MACHINE. —
WiLLiam V. MILLER, Bayonne, and GEORGE P. RIcCE,
Rutherford, N. J. In chronophotographic apparatus, as
hitherto counstructed, no little difticulty has been encoun-
tered in overcoming the vibration of the film, due largely
to the placing of the filin.-feeding wheels above and be-
low the slide-opening. The inventors of this improved
apparatus overcome this vibration by using a feed-me-
chanism, comprising two spaced and intermittently
rotating wheels mounted on independent shafts and en-
<aging the ilm on opposite sides of the slide or exposure-
opening. The film is hence not loose at the opening,
but is locked at this very point by the feed-mechan-
180 during the period of rest, and is bodily moved at this
point by the same means during the period of feeding.
As the feed-mechanism is rigidly locked with the film,
there can be no vibration to mar the effect.

TYPE-WRITING MACHINE.--CoraL N, WEesT-
woop, Nanaimo, British Columbia, Canada. It is the
purpose of this invention to provide improved means for
column, line, and back spacing in type-writing machines.
‘The invention is embodied in mechanism attached to the
right-hand side of the machine, and so connected with the
rotary platen and its reciprocating carriage as to adjust
one or both as required for effecting column, line, or back
spacing. 'The connections in question consist of a trans-
verse shaft, a ratchet-disk mounted thereon and a pawl
engaging the disk. The shaft and diek can be shifted
to release the disk from engagement with the pawl. The
platen-frame can be connected with the shaft, so that
the latter turns as the former slides. A stop-mechanism
is apnlied to the shaft, forarresting its rotation as the
frame reaches the desired point. .

Railway=-Appliances.

TRAIN-DISPATCHER'S INDICATOR.—RoOBERT F.
Apawms, Horse Creek, Ala. This inventor has provided
an indicator for the use of train-dispatchers, which is
a miniature representation of a railroad with ite stations
and trains, and reproduces objectively the positions and
movements of the various trains at different points along
the road. This way of locating a train i8 an improve-
ment over the wmore uncertain and difficult method of
consulting figured charts.

FOLDING CAR-STEP.—NeLsoN GRrAY, Louisville,
Ky. The improvement devised by this inventor provides
a folding car-step which can be inverted, and which is
provided on its under side with a platform-gection, con-
stituting an extension of a car-platform when the steps
are inverted and out of position. Lock-devices for the
operating-lever and for the latches which secure the etep
section in folded position, are also provided. At the
outer end of the platform a gate is mounted, which is
automatically opened and closed by the movements of
the folding step-section.

Miscellaneous Inventions,

LETTER-FILE. - SAMUEL M. BryYDGEs, Nelson,
@anada. This letter-file is made so that it can be opened

after the manner of a book. The back of the file is a
trough, the sides and one end thereof being rigid. A
hinged member serves to close the other end of the
back and is mounted to swing on the back. Side por-
tions are connected with the back to swing thereon: and a
transverse pin is secured in the back. Letter-holding
strips are provided, which are slotted to engage the pin,
the hinged member of the back serving normally to
prevent end displacement of the letter-holding sheets.

SAFETY ATTACHMENT FOR ELEVATORS. —
GeorGE Fox, 2d, Manhattan, New York city. In the
construction of an elevator according to this invention,
channel-beams are provided, adapted to form at the
outer faces of the sides guideways for the cage to travel
in, and to form at the inner faces of thesides contact-
surfaces. Cams are carried by the cage and are ar-
ranged to move normally free between the sides of the
channel-beams and to impinge thereon in order to stop
the cage in case of an accident. As the inner faces of
the sides of the channel-beams are not lubricated, it is
evident that the cams brake the cage on which they
are carricd. The cams may be operated either manually
or automatically.

ACETYLENE-GAS GENERATOR. — JamEes H.
DysART, Alexandria, and PAurL M. DysaART, Pitts-
burg, Pa. This acetylene apparatus consists of a gener-
ator and two gasometers connected by pipes. The gen-
erator is provided with a floating carbid-chamber, which,
by means of a lever, automatically controls the flow
of water. One of the gasometers is also connected with
a valve in the water supply pipe in order to regulate
the flow of water. When, therefore, the pressure of
gae becomes excessive, these automatic means will tem-
porarily shut off the water until the pressure has become
normal.

CLOTHES-LINE SUPPOURT. — THOMAS VARCOE,
Lead City, 8. D. The support has a head which com-
prises a pillar or body portion carrying a fixed jaw co-
acting with a movable jaw having a slotted shank. A
pin is carried on the pillar or body-portion and enters
the slot of the shank. A latch holds the movable jaw in
closed position. A line once imprisoned between the
jaws will be so sustained that whatever may be the bur-
den 1mposed upon it, 1t will be impoesible for the clothes
to be brought into contact with the ground.

TRUNK.—HARRISON M. TURNER, Birmingham, Ala.
To provide a means whereby a series of drawers may be
arranged within a trunk, go that they may be lifted
easily and compactly to the top, and held so as to be
conveniently accessible, is the purpose of the present
invention, The means in question consist of lazy-
tongs attached to the body and to the drawers-recep-
tacle, and operated by means of a handle. A lock-
ing-device secures the tongs in distended position.

PHOTOGRAPHIC-PLATE HOLDER.—HENRY H.
ArLTscEWAGER and Lours E. Joy, Minneapolis, Minn.
This improvement relates to a peculiarly constructed
plate holder, the back of which is hinged like a door
and supports on its interior sidc a movable sensitive
plate frame, operated by a pinion whose shaft extends
through the door at the back and ends in a knurled
knob, whereby the sensitive-plate holding frame may
berotated in the holder and moved vertically and
horizontally. Directly in front of the plate is a kit hav-
ing a small rectangular aperture, and in front of this
is a small slide. When the holder is clamped to the
rear of the camera, the small slide is drawn and an ex-
posure is made on one corner of the plate. Then the
slide is shut and the plate in its frame inside the holder
is moved forward horizontally one notch by rotating the
pin, when another picture can be made. Diamond-
shaped negatives are made by having the plate moved at
an angle to the vertical lines of the rectangular opening
in the kit. There is a suitable indicator and locking de-
vice on the outside of the knob to show the operator
how much of the plate has been used. It appears to be
a very useful and practical arrangement for the easy
production of small negatives with one lens.

HAND PUMP FOR EXTRACTING KEROSENE OR
OTHER LIQUIDS FROM TINS.—WILLIAM JOHN
RAwLING, Adelaide, Australia. This is a simple tube
pump intended for use in commercial oil-cans in which
oil is exported. It has on the upper end soldered to the
tube at right angles a spike which is used for first punc-
turing a hole in the top of the can. Then the barrel of
the pump is pushed through the hole until a spiral or
other device soldered to the waist of the barrel is reach-
ed ; a turn or two of the barrel works the spiral into the
hole under the top of the can, holding the barrel firmly so

that the lower end comes nearly in contact with the bot-

tom of the can. A plunger-valve of simple construction
attached to the usual reciprocating pump-rod is employ-
ed. 'Thereis algo a fly-valve in the bottom of the barrel-
A spout with a teapot-shaped nozzle prevents drip and
causes the oil to run back into the can after the pump is
stopped. When the can is emptied the pump can be
readily removed and applied to other cans.

Designs.

SEWING-MACHINE HEAD.—SPENCER A. STONE,
Chillicothe, Mo. The machine-head consists of a human
leg and foot, the thigh being flexed at a right angle to
the lower leg.

WICK-TRIMMER.—SuMNER A. HovEy, Stoneham,
Mass. The trimmer consists of a body which is adapted
to fit over the wick-holder of a student’s lamp, and
which is provided with circularly-disposed knives. By
rotating the body-portion, the knives will trim the wick
uniformly.

MEMBER FOR MATCH -LIGHTERS. WiLLiam M.
LARSEN, Decorah, Iowa. The leading feature of the
design consists of a member having a roughened surface.
lugs, and a beveled flange. Over the lugs and over the
flange another member is adapted to fit; and between
the two members the matches are held. By pulling out
a match, the phosphorus head is rubbed against the
roughened surface, thereby causing the head to burn. It
is therefore evident that the action of drawing out a
match is immediately followed by the lighting of the
phosphorus.

NotEe.—Copies of any of these patents will be furn-
ished by Munn & Co. for ten cents each. Please send
the name of the patentee, title of the invention, and date
of this paper.

Business and Personal.

The charge for imsertion wnder this head is One Dollar a
line for each insertion : about eight words to a line.
Advertisements must be received at publication ofiice
as early as Thursday morning to appear in the follow-
ing week's issue.

Marine Iron Works. Chicago. Catalogue free.

For logging engines. J. 8. Mundy, Newark, N. J.

“U. 8.” Metal Polish. Samples free.

Gasoline Brazing Forge, Turner Brass Works. Chicago.

Yankee Notions. Waterbury Button Co., Waterb’y, Ct.

Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.

Automatic Variety Wood Turning Lathes. H. H.
Frary, Waterbury, Vt.

Special and Automatic Machines built to drawings on
contract. The Garvin Machine Co., 141 Varick St., N. Y.

Telescope Stands, Equatorial Tops, Graduat.ed Circles,
fine Lenses, Eyepieces, etc. Tydeman & Son, Camden,
N.J.

The celebrated ** Hornsby-Akroyd” Patent Safety Oil
KEngine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 138th Street, New York.

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.

Roche’s *“New Standard” Flectric Necktie Pin.
Works like a charm. Midget Battery. The electric
light is a beauty and a wonder. Sent postpaid for $1.00.
Agents wanted. Wm. Roche, 259 Greenwich St., New
York.

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

Indianapolis.
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HINTS TO CORRESPONDENTS.
Names and Address must accompany all letters
or no attention will be paid thereto. This is for om
information and not for publication.

References to former articles or answers should
give date of paper and or number of question.
uiries not answered In reasonable time should
repeated : correspondents will bear in mind that
some answers require not a little research, and.
though we endeavor to re gly to all either by letter

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 interest cannot be
expected without remuneration.
Scientific American Sugglemenls referred
to may be had at the office. ce 10 cente each.

Books referred to promptly supplied on receipt of

in

l'linerals sent for examination should be distinctly
marked or labeled.

(7652) J. F. W. C. asks: Who was the
inventor of, or the first that made malleable iron? A.
The process of converting cast iron into mailleable iron
was known in 1722 and described by Reaumur. Patents
were issued for the process to Lucas, in England, in 1804,
and again to Brown and Lennox, about 1850. Malleable
iron was made at Elizabethtown, N. J., in 1835.

(7653) ¥. L. M. writes : Three men want
to carry a log 18 feet long, of equal weight throughout,
one man at the end, the other two to use a cross stick.
How far from end should this stick be placed so that all
would carry an equal weight? A. The stick should be
placed 414 feet from the end of the log in order that the
two men holding it should carry each 1§ of the weight of
the log, and the man at the other end should carry the
same weight, 14 of the log.

(7654) L. C. L. writes: 1. I intend mak-
ing a small magneto-electric machine, Can I wind the ar-
mature with double-covered wire? If so, what size is
best? A. For your small magneto use any size from No. 24
to 30 single cotton-covered wire as may be convenient. 2.
How long will a concentrated solution of metol-quinol
developer keep its strength if kept in a well corked bot-
tie? A. We cannot tell you how long a solution of
metol-quinol developer wiil keep in a well corked bottle.
Tofind out you have only to put some in a bottle, put the
cork in firmly and await the result. 3. Do negatives on
celluloid films require varnishing? If so,what is the best
composition? A. Gelatine negatives do not require var-
nishing, though they may be varnished with any good
negative varnish. 4. What proportion of zinc and lead
will make an alloy hard enough to use for the cylinder
casting of a small steara engine ? A. No alloy of zinc
and lead is very hard.

(7655) D. A. MeD. writes: I have some
small pieces of marble ¥4 inch thick around my fireplace;
they were cemented to the brick to make mice finish.
They have come loore and need cementing again. Can
you tell me what kind of cement to use that will hold the
pieces in place and the fire will not cause to come loose.
A. Soak plaster of Paris in a saturated solution of alum
in water; bake in an oven; reduce it to apowder; mix
with water and apply; it sets very firmly.

(7656) L. J. M. asks for a reeeipt to
make hard putty such as carriage painters and jewelers
use. A. Try the following: Boil 4 pounds of brown
umber and 7 pounde of lingeed oil for two hours; stir in
two ounces of beeswax; take from the fire and mix in
5% pounds of chalk and 11 pounds of white lead; the
mixing must be done very thoroughly.

(7657) J. M. F. writes: Among those
who live by the sea the belief is very prevalent that the
tide influences the wind, and that a wind ir more likely
to rise or fall or change on high or low tide than at
other times of the day. Is this a fact? And if so, what
is its physical cause? A. The belief is no doubt well
founded, for the displacement of the air over the sea
near the shore by the riging tide naturally tends to move
it toward the shore and over the land, while the falling
tide draws the air from the land to fill the displacement
made over the sea. The effect is very small with or-
dinary tides, -but should be very perceptibly felt on the
shores of the Bay of Fundy, where the tidal range is
from 30 to 60 feet.

© 1899 SCIENTIFIC AMERICAN, INC.

NEW BOOKS, ETC.

LIQUID AIR AND THE LIQUEFACTION OF
GASES. Theory, History, Biography,
Practical Applications, Manufacture.
By T. O’Conor Sloane, Ph.D New
York : Munn & Company. 1899. Pp.
365. 12mo. Illustrated. Price $2.50.

No subject, save perhaps wireless telegraphy, is at-
tracting as much attention at the present time as liquid
air. Heretofore the literature upon the subject has been
entirely in the form of articles in the scientific and tech-
nical journals and papers in the proceedings of learned
societies. It has been reserved for Dr. T. O'Conor
Sloane, the well known writer on physics, to bring to-
gether the theory and the facts concerning the lique-
faction of gases in the form of a book, and he has per-
formed his task with great ability, and the volume has
been entitled “Liquid Air and the Liquefaction of
Gases.” It deals with the theory, history, biography,
applications and manufacture of liquid gases. First the
subject of physics is taken up, and this is followed by
chapters on Faraday, Pictet, Cailletet, Von Wroblewski,
Olszewski, Dewar and Tripler. In these chapters the
author has successfully blended biographical notes with
asuccinctaccount of the physics and chemistry of the
subject. Then follow descriptions of various forms of
apparatus for making liquid air, experiments tried with
liquid air, and some applications of low temperature.
The entire history of the liquefaction of gases from the
earliest times to the present is adequately treated, and
this is supplemented by an illustrated description of ex-
periments that have excited the wonder of audiences
wherever liquid air has been experimented with., The
book is handsomely ilustrated, including portruits of
pioneer investigators, and further details concerning it
will be found in another column. The publishers of the
ScIENTIFIC AMERICAN feel, in offering this book to the
public, that it is issued at a most opportune time.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

APRIL 25, 1899.
AND EACH BEARING THAT DATE,

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

Abdominal bandage, J. Schwarz... .... ........... 3,566
Acid, manufacturing para-guaiacol sulfonic, E.

3111 {3 | 105000000 80R08000, 00000000080 8a0005060000000 623,760
Adjustable bracket, J. C. Carpenter.. . 623,517
Advertising apparatus. 8. H. Ayer. 623,865
Advertising apparatus, T. G. Daly.. 623,889
Advertising device, k. W. Hayward 623,664
Advertising purposes, apparatus fo. 623,641

Alarm mechanism, A. 8. Truscott..
Album, rotary, G. Heimlich. .
Alkali metals, process of and
ufacturing, C. E. Ac
Alkalies, process of and apparatus for making
caustic. C. B. ACKer.............cooeiviiiiieannn,
Alkalies, purifying caustic, W. Langet al.........
Alloys, process of and apparatus for manufactur-
ing metallic, C. E. Acker

Ammonium nitrate, makmg.’l‘ Fairley.. .. 623,8.
Animal catching und holding tool, H. G. Metmg 623,612
Animal trap, C. H. Boett cher 623

Asphalt melter, K. S, Miller.........
Back pedaling brake, J. C. Crocker
Back pedaling brake, C. J. Pihl.
Back pedaling brake. S. & S. Pri
Baling press, Rankin & Storm. .
Basin or inlet for sewers, catch, B. F. Nicholas. .
Basket, S. E. Parrish
Beading machine, 1.
Bearing, ball, W. Fnend
Bed screen, foldmg.T J. Powers..

Bedstead, T. Guilbault...... 3,9
Bell, call, E. C. Worns. . 5 623,589
Belt, electric, W. P. Freeman 623.953
Belt,(lectnc, W. H. 1. Geiger 623.65
Bicycle, W. Konrad, Jr .
icycle chmns, ete., coupling for, M. L. Wi iams 623,856

Bicycle gearing, W. Greiner. .
icycle saddle, F. C. Aver,
Bicycle saddle post, J. T. I
Bicycle steering forks, c

& Liming.

Bicycle support, B. Hubbe]l =
Bicycle support, C. A. My

Bicly;c es, etc., crank mechamsm for, J. H. Atter-

3 H000000000080000. AeqoAaEE00000990000

Bmder, temporary, A. W. Rasmussen
Blackboard liner, adjustable, W. L. Murph
Boat raising or .Jowering apparatus, 8

Box foldmg machme, J. We
Box hinging machine, D. H. Saunder

Bracket. See Adjustable bracket. Lamp bracket.
Braiding machine thread carrier, E. F. Cabﬁ%oﬁlﬁ.

623,515
Brake shoe, P. B. & J. MacGregor 922
Brake shoe, R. Walsh.............
Brandm% iron, W. k. Hutchinson..
Brick or tile machine die, ¥. D. 7. Lehmann 5
Bridges, constructlon of ‘metal concrete arch, H.

62
623,670
523,920

3

623,904

.. 623,582
623,616
623,560

. 623704
623,686

inckle

Brush and shoe cleaner, combined blacking, H. C.

A\ /(0] 11 G 68 e S0 S RO0CUROOERE SO ORCOEa000
Brush holder, scrubbing, J. E. Mullins ..
Brush machine block holder. W. C. Read
Buckle, harness, W. G. Davis.
Building blocks, machine for

concrete, H. S. Palmer..........
Burial casket, C. E. Myers..........
Button att,achmg machine, A. Berg..
Button, snap, 1\ R. Hyde, Jr... ...
Cable grip, 1. J. Wilde..............ooooe iiiil..,
Caisson hoisting and airlock apparatus, B. Golds-

borough !
Calendar, D. O’Hare. .
Can luck cover, milk, R. J. W. Hamill .
Car air pipe couplmg. railway, M. k. Sinclair. .
Car, convertible railway, J. A. Brill..
Car coupling, G. W. Hamilton.
Car coupling, Hart & Padgett
Car coupling, S. Smith..
Car frame bolster, logging,
Car guard, freight, P. R. Trethewey.
Car life guard, railway, G. A. Parmenter..
Car life saving guard, street, J. H. Robinson..
Car spring seat, A. O. Buckils.......... .
Car wheel, cushioned, C. H. Cameron. 623,883
Cars, appllance for nutomuuca]ly operating pueu-

matic or electric, B. k. Carpenter.. .. 623944
Carbureter, C. O. Lan, . 623,725
Carding engine doffer driving mechanism, J. S. e

3,95

Cart, K. Weber

Cart or wagon, dumping,
Cash and package carrier, E. C. (ﬂpe
Cash car, M. Sherwood.
Cash register and calendar,

. 623,643
623.819
623,899
623,632

3

b
Catamenial gurmem, G. R. }werson
Chain, G. G. H
Chart form, A. H. Ric

tenberg
Churn, G. W Holt, Jr.. .00
Cigzar packer, J. H. Snyder
Clamp. See Rail clamp Rone clamp.
Cloth pressing and shrinking apparatus, C. H.

)15 1 1T o A 0N a0 0ERn0RA00a0006A0AEO00N00A0005E00
Clutch, friction. Z. Keough ..
Coach, invalid, R. R. Bennett
Coal loadm" device, J. V. Sc¢
Cock, ball, T. Dillon......

(Continued on paye 287)
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00D or PIETAL WORKERS

without steam power can save
time and money by using our

Footand Hand Power [achinery
SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, N. Y.

AMERICAN PATENTS.— AN INTER-
esting and valuable table showing the number of patents

nted for the various subjects upon which petitions

ave beenfiled from the beginning down to December
31 18%4. Contalned in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 0‘2. Price 10 cents. To be had at
this office and from all newsdealers.

PCWER & FOOT| SHAPERS,PLANERS.DRILLS,
L ATHE S./Macone stiorautrirs rooLs
SEBASTIAN LATHECO. 120 CULVERT f;T CINCINNATI.O.

and TURRET LATHES, Plan-
FOOt Power ers, Shspers. and Drill Presses.
SHEPARD LATHE 0., 133 W. 2d St.. Cincinnati, O.

HAVE THE LATEST IMPROVEMENTS.

No machine shop can be thoroughly up-to-date unless
it has the most

modern per-
B fected tools.
tl:‘l;)r instance,

ASHLEY PATENT NIPPLE HOLDERS
hold mpPles for cutting either right or left hand threads.
They hold the sleeve from turning and take the strain
off both the sleeve and shank thread. Made of best
quality cast steel, carefully fitted. Long or short nip-
ples cut with equal facility. The Ashley Holders are
of light we#nt and compact form.
WALWORTH MFG. CO.,, 20 Oliver St., Boston, Mass.

BARNES’ .
New Friction Disk Drill.
FOR LIGHT WORK.
Has these Great Advantages:
The speed can be instantly changed trom 0 to 1600
wn.hont nbnppmﬁ or shifting belts, Power applied
graduated to drive, wnh equal safety, the
lmllest or largest drills within its range—a won-
derful economy in ime and graa.t saving in drill
breakage. Send for ca alogu
W. F. & JNO. BARNES CO.,
1999 Ruby St., - Rockferd,Ill,

Physical and School Apparatus

GALVANOMETERS |

STANDARD, SINE, TANGENT,

REFLECTING and WIEDEMANN

GALVANOMETERS . . . . .
Catalogue free.

E. 8. Ritchie & Sons, Brooklme Mass.

ueen's Patent “‘Triple Plate”
oepler-Holtz Electrical Machine.

Can be used at all
times of year and in
all kinds of weather.
Pricesrange from $25

Circular

® Physical Instruments
Apparatus.

QUEEN & CO., Inc.
1010 Chestnut St.
Philadelphia, Pa.

DRY BATTERIES.—A PAPER BY L. K.
Bohm, treating of open circuit batteries, historical dry
batteries, modern dry batteries, Hellesen’s battery
Bryan’s bs.tt.er{ Koller’s battery, and the efficienc;
dry cells. With three illustrations. Contained in CI-
ENTIFIC AMERICAN SUPPLEMENT, No. 1001. Price
10 cents. 1'0 be had at this office and from all news-

& PUNCHING &
MACHINERY.

If interested, write the

E. S. STILES PRESS CO.
WATERTOWN, N. Y.,

for their Illustrated Catalogue *‘S.A.”

RADE WO MACHINERY

Single Machines or Com=
plete Equipments for
Any Class of Work.

Your Correspondence is Solicited.

¥ Illustrated Matter and Prices on
application.

J. A. FAY & CO.

10-30 John St.. CINCINNATI, OHIO

256, Worth of Tool Knowledec

All about every known Tool for eve g
trade. Descriptive cuts of each wit!
present market prices. Send 25 cents
at once for

MONTGOMERY’S TOOL CATALOGUE
for 1898. 510 pages with index at back.
A handy book for every machinist and
foreman of workshop or factory. The
finest and most accurate 1llustmtions.
Book is pocket_size, % 14 inches,
with rounded edges. dress

MONTCOMERY & CO.
105 Fulton Street. New York.

1 09,3 oo Automatlc Machines
7 FORMING WIRE

(=
W Q from coil into shapes similar

to cuts. We can furnish ma-

chines or goods, as desired.
P. 0. Box )

r..]'o()b

Mmumm(v

o vonn

D) ¥ A MIIO T4

8F Send for Circulars.

BLAKE & JOHNSON,
WATERBURY, CONN.

Coilll( assorting and counting apparatus, J.' A.

3 00000ORD00RBO00aO00ROaa 000 LOD000000

Cooker, portable feed, W S Wright.

Cooker, steam, T. G. Wil

Corn roaster, S. C. Brmser

Cornet mute, C. J. Kiefer..

Cot, A.J. Olds............ 5

Louch folding, G. Brown..

Couplmg See Car couplmg. Car air pipe coup-
ling. 'I‘lnll couplmg

ggss

Crane, A. GTAFLON. ..: . viveuiiveireerencacsnsssnnnces 623,779

Crate, foldin, NF Thompson .. 623,849

Cultivator, & A. Sattley...... .. 623,564

Cultivator and seeder combine 623,513

Cultivator tooth, W. T. Young.. 623,645

Cushion or hassock. N. F. Hurd 623,548

Cutter. See Meat cutter.

Cyanids, making Frank & Caro. 623,709

Cycle back fork end, Rogers & P 623,

Cycle steering fork, O. Barnish, J 623,

Damper, A. Borden 623,873 ()~

e chuen, doie B2 Therei f gal
etergen il , -

Digging mnﬁhme. XeﬁetBnble,J F. o167 ; ere {S no virtue o ga_
splay package, A. H. Burt........... .... . 623,

Display stand, C. R. Reid.. .. 623,827 Vanlzed lron’ nOt found mn

Display stander, A. B, SCDANZ. ... .....c.csnnrsserer 623,835

Displaying snmples of wall paper, a.pparatus for.

C. Olse
Disnlling upparatus. J.)D.C.'Brown..
Distrib utm% termlnal LS.
Door lock, sliding, W.
Draught inducer. C. F. Roberts .......
Drawer, desk or cabinet, W. S. Grange.
Dredge, hydraulic, B. H. Mue

Apolio ; there is no fault,
not found in the common

makes.
Apollo Iron and Steel Company, Pittsburgh,

il et and, 0 1 ety :
rill for tap ping pi es. ueller. z
Drill for tap ping pipes, . Muell LA TIGHT GRIP.
Dust collector, C. k. Verrell X The SKINN R _PAT-
Dye anrlr‘lhmaking same, gray black nnthmqumone. e ENT X IIl‘L L(}HUC]%
X ls simple, strong, an
Dyeing unions, Becke & Belil...... 623.697 accurate. he jaws
Educational u%pllance. 1. Paterson , 558 are of hardened tool
Egg tester, C. Anderson...... 23,647 steel. Stands se-
Electric brake, C. P. Pushaw... ,625 g verest tests. Is self-
Electric circuit breaker, aummauc. M. Bouchet.. 623,511 centering, self-tight-
Electric incandescent tube, W. J. McCutcheon... 623,730 ening, most durable.
Electric lighting system, R. 0. Hood ... ........... 623,607 Holds straight or
Electric meter. T. Duncan, taper shank drills.
623,521 to b‘23 525, 623, 527 62352? 623,530, 623,532 Send for catal

Electric meter, ampere hour, G. E
Electric meter, multiple rate, 1. Duncan

WILLIAMS' SOAPS SOLD EVERYWHERE, BUT SENT
BY MAIL IF YOUR DEALER DOES NOT SUPPLY YOU.

Williams’ Shaving Stick, . .
Genuine Yankee Shaving Soap, 10 cents.
Luxury Shaving Tablet, . . . 25cents.
Williams® Shaving Soap (Barbers’ ),

Six Round Cakes, 1 1b.,, « &+ o & cents.
Exquisite alsofortoilet. Trialcake for 2c stamp.

TheJ.B.WILLIAMSCO.,Glastonbury,Conn.

25 cents.

LONDON: 64 GREAT RUSSELL 8T., W.C. S8YDNEY; 161 CLARENCEST.

-
SKINNER CHUCK CO., Church St., New Britain, Oonn

]}ﬂec:ric mozgr. T. D] il 6622.%5 ’
Klectric motor regulation, O. H.
Electric third rail system, I.. M. Maxham X 0 T I ke CI
Electrica] conductor termm‘al‘ head, Sewa]l & Pro- T ur 00 ma rs am
¥ is made of highest quality steel, case hardened,
g}ggggg‘,,g‘g; P o i carefully polished and finished, 'The best clamp
* 62300 ade for holding small work in drilling,
Elevator, J. Hadfleld.............. 623,901 tapping, ete
Elevator brake, safety, W. Hay. . 623,663 pping, etc. .
%levator ]gcking dﬁvice. T. Va{lE Kl;. 3 Made in following sizes:
ngine ee Drill engine xplosive e i
Motor engine. Rotary engine. ;ﬁ B h, pr.l.ee. posgp aid, eu&h gg cths.
Engine, A. Fischer. 623,776 “ “ “ “omp s
.. 623,567
623,778 Our Book entitled ** Shop Pointers,”
is free for the asking. Contains de-

Francns ..........
Exerclsmg machine, I'{
Exhibiting samples, etc., device for, L. Stefan:
Exhibitor and cabinet, window shad Ilamllton

Expansion bolt, K. & V. McCreery.
Explosive engine, J. A. Secor
Extension table, C. W. Munz.
Extractor, T. Fairley........................
Fastener for gloves, etc., W. 8. Richardson 62:
Faucet and attachment therefor, A. E. Warwick.
Felly shield, A. N. Poe
Fence fabrlc, woven wire, J. S. Burton
Fence, portable, W. Bougeno......
Fence, wire, E. F. Shellaberger..
Feruhzer distributer and seed planter, H. Heu-

lin,
Fifth wheel for electrical vehicles, T. L. Camp.
Filter, Gage & Searing
Filter, ambulant, W. A. F'reise.
Filter, pack saddle, W. A. Freise
FKiltering intake, J. W. Hammett

Filtering oil, T. gali:l 5 3,%

Il?‘lll;g g;%?r?;ﬁlsher. chgnr:llgal Van Riper & Guthne 623:{&51 BU RlNG AN D TU RN I N G
Fire extinguishing cnmpound G. Edwards. . 23,657

Fishing reel brake, H. W. Howe........... 3 71!

Flash lighting apparatus, P. Boyer... ....
Fluid actuated regulator, Wllson &, Webb.
Foldmg and creasing machine, J. F. & J. A. Cam-

lt‘oldmg table, H. G. Leisenring

Folding trap, C. C. Brandon..........c.coevveeieeennn.

Furnace, See Roasting and smelting furnace.
Smelting furnace.

Furnac(la charging apparatus, blast, 8, T. Wellman

et
Gage.

. 623,598
623 592
3,636

seription of our entire line of Tools,
Valuable Recipes, Tables, etc.

J. STEVENS ARMS & TOOL CO.,
P. 0. Box 16,
Chicopee Falls, Mass., U.S. A.

Dynamos—Motors.

Multi-Polar Iron-Clad Type.
Slow and Moderate Speeds. A
Modern Machine embodying
all the best features in Dyna-
mo and Motor Construction.
Dynamos, 15 1j hts to 50 hxhts
Motors, }é H. 5H. P

ROTH BROS. & 00.. Mfrs.
88-92 W. Jackson Street,

Chicago, Ill., U.S. A.

MILLS,

4, 5 and 6 Foot Swing.

H. Bickford, Lakeport, N.H.

§F~ Write for Photograph
and Low Prices.

The Standard Magneto.

See Micrometer depth gage. Railway Our high grade Magneto Bells and

tie plate gage. Receivers are recognized to be the
Game board, J. G. Erickson ..o 623,697 H best on the market. We have the
Game board, G. W. Hyatt................ . 623, best facilities for their manufacture,
Game board or puzzle, W. C. Breitenbac 623,876 we use the best materials, and em-

Game, mechanical and magnetic amusem
Cottrell. .
Garbage cabi 3
Garbage deposnor
Gas burner, acetylene, F. J.
Gas burner, hydrocarbon, V. W.
Gas burner igniting device, A.
Gas generator, acetylene, J. T. K
Gas generator, acetylene, P.
Gas generator, acetylene, F. Rhi
Gas lighting device,

A. Simonini.....

ploy the most skilled workmen. Hence

as a result our goods are not only un-

B excelled but unequaled. Sendfor Cat-
i alogue *'S ’— correspond with us.

The Holtzer-Cabot Electric Co.,

Boston (Brookline), Mass.

IN A CRAMPED CORNER

workmen can always work on a pipe with our

Gas meter, J. E. & H. L. Kennedy..... y : “Q
8&2 prgdacer. J. A. Bellon-Lencauchez. e AdJUStable S
3ate, K.GOTre...........o ciiiiiiiiiiiiinnieiincenenns 23,
Gelatin, glycerin, and bichromate of potash P'pe wrench'
treating, C. IVeB.....c.ceiviieinniiennneennnnnnnns 623,608 Frame of malleable
Generator. See Gas generator. iron, operating nut of steel, slidin
Glove fastener, W. 8. Richardson ................. 687 jaw, with teeth of dro forgmg Aﬁ
Governor, engine, G. E. Riblet....... 623,740 | parts hardened, tempered, and interchangeable.
Governor, gas engine, J. C. Schneble.. 3, gand tool when cramped in a corner. It will not lock ¢m

Grating or shaving machine, food, A. 8. Adam.
Grinding and polishing apparatus, W. L. Kann
Grinding and gohshmg device, F. N. Gardner.
Grinding machine, Neuens & Hoell er.......
Grinding or polishing machine, E. Rivett
Gun, magazine bolt, G. I.. Putnam 3
Gun, rapid firing, C. Funke .
Guns, firing lock for breech loading, C. Pohlit....
Handle. See Mop handle.

Harrow, W. M. Baker..
Harrow, J. Hagglund

. 623,601

623,895
623,824
623,759

dura)
a

le and accurate.
ardware and Tool Co.
Springfield, Mass.

DRILLING
Machines

Send for Cir. to

the pﬂ)e Strong
Box 140 0,

WEL

garrow. g!st. (lt){ XVSKOSI? . 222333'. ;g
arrow, disk, O. K. smith..... " Over 70 sizes and styles, for drilling either deep or
Hat ﬁastener S. A. Suenbarger ----- ; . 622:2 42 shallow wells in any kind of soil ur rock. Moun!
g"': fld%" %)rBse&ts, etc., 8. E. Colclazer. 0 223‘ 42.7 on wheels or on sills. With engines or horse powers,
Gt g b ol 5. i JU Boosenopteaoonacooocs oo o Btrong, simple and durable. Any mechanic can
gealtmgb%yste.jm.‘{vaﬁor. P. J. Henderson. 5 2‘22:;.115 operate them easily. Send for catalog.
eel rubber, . Morrow.. . 623, -
Hinge, blind, G. W. Fernald. . 623,952 WILLIAMS BROS., Ithaca, N. Y.
Hinge, lock, J. W. Neal .. . 623,926
Hoeing machine, J. F. Carroll... 623,766
Horseshoe calk attachment. K. 623,896
Hub and axle, A- Hodgson.... 623,784
Hydrocarbon burner, E. E. Cr 623,518
Iliuminator, J. H, Sprague 623,576 2 Get a better lltghl: and save one-third the
lncs.ndescent burner glow 623,724 | Dpresent cost of your gas bills by installing
Insole, J. Jaque. x 623,049 a National Acetylene Gas Generator. The
Intrenching tool, ig 623,752 most brilliant light ever produced; safe,
Iron. See Brandlnz iron. . cheap, efficient; can be installed any-
Iron, puddling, R. A. Carter....... .. 623,654 > where. Does the proposition interest
Jouﬁnw %{nd ge?rmgs prot. S v A yolu? If so, write for catalogue and
eiche 3, B prices.
Jumping rope, G. Beckh . i P THE NATIONAL ACE-
Knitting machine, circul: 623,539 E TYLENE GAS CO., 909 New
Ladder, combination, L. C. Hall.. 623,540 England Bldg., Cleveland, O.
Lamp. alcohol or spirit, Otten & Henneman ..... 623,555
%amp a';'ld fan, gombi{netd lelectrdlc arc.t.l :ie(l}zell-“ 623,801 B T l h
amp base and socket, incandescent, 5 S
" oM e DUY 1 C1IEPNONECS Gy
3
623756 | THAT ARE GOOD--NOT ““ CHEAP THINGS.”
The difference in cost is little. W e gunarantee
. 623.812 [ our apparatus and guarantee our customers
Lamp. portable electric, A. Drescher. . 623,656 against loss by patent suits. Our guaran-
{ms{ E. L. Ghd . Stireiier. 6%%5}% teeand instruments are both good.
-asting machine. irckler. ¢ WESTERN TELEPHONE CONSTRUCTION CO.
Lawn rake, P. B. Ensley ........ 623,701 T N
T 623,741 260-254 South Clinton St.. Chicago.
Loading and unloading stone, attachment for Largest Manufacturersof Telephones
wagons for, J ofp ........................ 623,676 | exclusively in the United States.
Loading vessels, runway for, A. Mullan........... 623,61

lan

See Door lock. Pin tumbler lock. Sash
T.ock.C, W. A
Locks, making safety, H. Brisselet.
Locomotive, compound J. Player
Loom, G. Eat
Loom, E. Herzuz ........... .
Loom warp stop motion, J. H. Northrop...........
Match boxes having shdlng covers, contrivance

for holding, A. Aumont...........cccoveveeeennne
Match dipping machine, E J. Young
Maximum meter, H. W. Young..
Measure grain, J. Fey

(Continued on page 288)
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‘““‘American-Hunnings”’
TELEPHONES.

Transmitters, Magneto Bells and Tele-
phone Switchboards. Over 200,000 of
our telephones in successful operation.
Used by War and Navy Departments. In
ordering state of line, whether
g sinele line or metallic circuit and number of
telephones to be used on one line. §F Send
for catalogue “‘S. A.”

AMERICAN ELECTRIC TELEPHONE CO.,

173 South Canal St., Chicago, lll.

AMERICAN, INC.

PATENTED HOLDERS and INSERTED
GUTTER for ‘Turning, Form-

, Thread mz, Bor-
ing, Cutting-off rm 'Knur ling. ' Time
and stock saved in forging, and grind-
ing made easy by these constructions.
Ask for Patent Tool
Holder Catalogue.
The Pratt &

Whitney Co.,
Hnrtfol'd
Conn., U.s.a

Do You ¥se
Heavy Wire Rope?

‘W e bought 6,000 feet 2!4 inch wire rope, made of extra
flexible steel. Formerly used on the Illinois Drainage
Canal. Write for full information. Send for Catalogue
No.8a. Itgiveslow quotationson all kinds of material
and merchandise.

CHICAGO HOUSE WRECKING CO.,
W, 35th & Ironm Sts., CHICAGO.

DON’T LEAVE YOUR KEYS

in the front door. Fasten
them to the pocket or waist-
band with a key chain secured
by the Improved Wash=
burne Patent Fastener.
Slips on easily, grips like grim
death, don’t tear the fabric,
relensed instantly. By mail,
26 cents. batalogme of other

'novelt/ws lf
AMERICAN RING CO.
Box P Waterbury, Conn.

Kneading and Mixing Machines
Over 6200 in use. Over 300 varieties
in 155 different industries.

Patented in all countries.

\, WERNER &
PFLEIDERER

aginaw, Mich, Build-
ers of all kinds of Chemi-
cal Machinery. also at
Cannstatt,London, Vienna,
Berlin, Paris and Moscow.
==83 Highest International Awards

PRESSES, DIES and
SPECIAL  MACHINERY

For Shect Metal Workers.
WEST MFG. COMPANY,
Buffalo, N. Y., U. S. A.

SCREW CUTTING DIE HEAI: -
SELF-OPENING and ADJUSTABLE.

The best die head on the market. Some ad-
vantages over “others,” viz.: Theyare
wmalleri stronger, more compact have no

“Universal”’

levers fmng cannot be clogged by

chips, are always reliable, and the prices
are neht, & Send for d,escmptwe circu-
lar S A.? Our die heads are furnished

in sizes suitable for cutting threads from
No. 17 w1re gauge to 6 inches diameter inclusive.
GeoMETRIC DRiLL Co., WesTviLLE, CT.

.y CHAS. (',HUR('H".L &CO., Lﬂndl‘m, England,
EUROPEAN AGENTS:{ Wi|1E CHILD & BENEY, Vienna, Auserin

SPECIAL

Bicycle = futomonile

ISSUE OF THE

SCIENTIFIC AMERICAN.

Special efforts have been made to render this issue
of the SCIENTIFIC AMERICAN, dated May 13th and pub-
lished May 11th, thoroughly popular and attractive.
It will take the place of the regular issue for that date,
and will be greatly enlarged and inclosed in a very
handsome cover printed in several colors.

It will open with very readable articles on the gen-
eral subject of the Bicycle and the Automobile. It is
not generally known that the automobile is older than
the locomotive; but in this special number one or two
forms of the horseless carriages that were in use early
in this century will be illustrated and described.

This issue will contain illustrated articles on the
leading types of automobiles, and detailed drawings
will be given of one of the most successful of the
French motors. The mechanics of the bicycle will be
treated in an illustrated article in which the simpler
tricks of bicycle riding will be explained.

This number will be thoroughly readable and of un-
usual interest to all who are in any way interested in
out-door sports.

A Beautiful Special Number—Profusely
illustrated—Cover in Colors.
For sale at all news-stands. Price 10 cents.
MUNN & CO., PuBLISHERS,
361 BROADWAY, New YoRk CiITY.
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SYRACUSE,NY

MeCabe’s Dob. Double Spindle Laths

TWO I.ATHES IN ONE.

One a %-inch swing for the
common run of work, and
the other a powerfully
triple-geared 44-in.
swing for heavy work.
A substantial, careful-
L 1y designed and well
built tool. Costs but
little more than an ordinary lathe.

Jo J. McCABE 14 Dev Streer NEW YORK.
WITTE GASOLINE “HOlSTS”

Guaranteed t o work
atanyaltitude if you
get it with the elec-
tricigniter. You can-
not afford to assume |
risk, and with a

your own Guarantee.
Ask for catalog S.A.
Witte Iron Wks. Co.
1207 Walnut St.,
KANSAS CiTY, Mo.

REVERSING STEAM TURBINE.—PAR-

son’s recently perfected turbine for boats. Illustrations
showing details. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from
this office, and from ail newsdealers.

This veats Wind, Steam. or Horse
Power. We otter the
WEBSTER 2} actual horse power

GAS ENGINE

for 8150, less 107 discount for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 100
theretcre we can make the price. Box-
ed for shipment, weight 800 pounds.
Made for Gas or Gasoiine. Also Hori-
zontal Engines, 4 to 30 borse power.

8~ Write for Special Catalogue.
WEBSTER MFG Co.,

1074 West 15th St.. CHICAGO
Eastern Branch, 38-D Dey Street. New York City.

$1 YEARLY FOR REPAIRS

It has been found tbat 1
costs a trifle less than $1 'l‘-

ear to kee (1)
{ leEi in repair.

'I‘hat speaks well for their
superior make and durabil-
ity, doesu’t it? There is no
more economical or service-
able engine made for mines,
quarries, docks, etc. Much
cheaper than steam. Both

friction a.nd eared hoist 6
o . Weber Gas & Gaso-

to 150 H. P. Send for Catalo [
line Engine C 0. 402 3.W. Boulevard, Kansas City,Mo.

NOW READY.

LIQUID AIR

AND

The Liquefaction of Gases.
By Prof. T. 0°CONOR SLOANE.

365 pages. 8vo. Containing many illustrations,
with portraits of Faradau. Pictet, Cailletet,
Dewar and Tripler. Bound in Buclkram.

PRrICE $2.50.

'IN offering this book to the public, the publishers feel

that, as it is the only work on the subject, they are
helping in forwarding the higher scientific education of
the people. The world at large is now interested in natu-
ral science, and since its earliest developments nothing,
with the possible exceptionof Electricity, has excited
such widespread attention as Liquid Air.

This book contains the full theory of the subject. It
gives the entire history of the liquefaction of gases,
from the earliest times to the present, and also con-
tains a description of all the experiments that have
excited the wonder of audiences all over the country-
It shows how liquid air, like water, is carried bundreds
of miles and is handled in open buckets; also the For-
mation of frost on bulbs—Filtering liquid air—Dewar’s
bnlbs—Liquid air in water—Tin made brittle as glass—
India rubber made brittle—Descending cloud of vapor
—A tumbler made of frozen whisky—aAlcohol icicle—
Mercury frozen—Frozen mercury hammer—Liquid air
as ammunition—Liquid air as basis of an explosive—
Burning electric light carbon in liquid air—Burning
steel pen in liquid air—Carbon dioxide solidified—At-
mospheric air liquefied—Magnetism of oxygen.

It tells what may be expected from liquid air in the
near future. It gives the history and biography of
the subject from earliest times.

This is not only a work of scientific interest and au-
thority, but is intended for the general reader, being
written in a popular style. and will be easily understood
by everyone. # Send for full Table of Contents.

MUNN & CO., PuUBLISHERS,
361 BROADWAY, NEW YORK.

Meatcutter, J.H. Shaw.........ooiieiiiiiina.....L 623,839
Mechanical movement, C. P. Cottrell....... 623,885, 623,886
Merry-go-round, centnfugal J. C. Holloway. ..... 623,667

Metal at high temperature, machine for exhaust-
ing molten, J. I\ Wmnnzht (relssue) 5
Metal binding stnp, H. O. O
Metal breaking apparatus, Ward & Lash..
Meter. See Electric meter. Gas meter.
mum meter.
Micrometer depth gage, C L Walters.
Mining machine, J. M. ugh..
Mirror, lady’s toilet, D
Monkey wrench, M. D
Monuments, construction of, H
Mop handle, O. W. Bradford..
Mop head or holder, J. J. Cart
Morphin, making alkyl-ethers of,

Motor. See Electric motor. Tide motor. W.
motor.

Motor engine, F. HaY0t.....uvuuiivinniiinnnnnnnnnns

Musical instruments, note disk holder for me-
chanical, E. Breslauer....................

Necktie, O. Hammerstein..

623,713
. 623,878

. 623,958

Nicotin, extracting, R. Mackil .. 623,798
Nut lock C.J. M ldoon........ . 623,553
Qar lock, A. Noel. ....... e 623,684
Ore lenchmg appamtus. A.F. Duey........ . 623,772
Ores, etc., apnraratus tor Lreatmg, . Pelatan 623,822
Organ action, J. Slawik...................... 623,843
Qvershoe holder. J. E. Wallace............. ,802
Paper box blank machine, K. A. Armstrong...... 23.802
Paper feeding machine, T. C. Dexter...... 23,769, 623,770
Paper, manufacturing corrugated, J. Arkell...... 23 695
Paper, means for manufacturing corrugated J.

ATK@IL. o ieuiee aevenineeeinesasnasesnssessasnenenn 23.6‘)6
Paper reel W. A. Libert. 5

I'arquetry. C. E. Rider...
Peel, baker’s. H. E. Pauk......

1
Phase adjustment, T. Duncan...........c.coeeevveees 6
apparatus. A qchwarz A

Photographic developin,
Piano harp attachment, J. V. Steger..
Picture hanging device, E. H. Cox.......
Pile for man ufacturing bars, R. A. (“arter
Pile for manufacturing shafts, etc., R.
Pillow sham holder, U. 8. Hu
Pin tumbler lock, F. & H. F.
Pinking cutters. ‘die for makmg, H. A. Hannum
Pipes, manufactureof, E. F. Badgley..............
Pnh or cellulose from stalks, machme for remo v-
g, J. F. Winchell.......................l L
Pnth etc from stalks, machine for removing, J.
WANCHE e, o s eeevrirnnrsanns varnnrnansn on .
Plamng machine, S. A. Woods etal..
Plow, reverslblegang. Kavanagh
Plowshare, A. Lindgren.. .. ................
Pneumatic dispatch system, L. G. Bostedo..
Pneumatic dispatch tube system, L. G. Bostedo..
Pneumanc dispatch tube terminal, W. W. Dan-

A.Carter

Pole and neck yoke coupling, N. Hockerson. Jr..
Press. See Baling press. Vulcanizing press.
Printers’ rollers, machine for making, L. Gro;
Printing machme, Sackville & Swallow.
metmg menus, etc., press for, Sarge!

tin
Printing press
J. H. ¥. Markmann.
Prunmgxmplement 1.
Pulp, means for forming holl
Alpine...
Pump, J. C ley.
Pump, foot, J. H. Goss.

ol

623.538
623,629

. 623,930

623,799
623,633

623,808
[ 7

[ 52
623,605

Pump, rm,arg E. W. G. C. Hoffmann..
Punches and dies, manufacture of, E. E. Claus-

12110 5000000000600000000a00A00G00000. GR00080a000aa0 623.595
Racking apparatus, beer. 0. Zwietusch .. 623,758
Radiator, J. W. Lang................ ... ... 623,609
Rail clamp, guard, Smlth & Thomas.. .. 623,574
Rail tastening, R. A. Whne ....... . 623,932
Rail joint fastening, M. Betka........ 623.508

Railway chronograph, H. (, Sedgwnck

Railway signal, J. Jnrgenson ...... A

Railway tie plate gage, J. Kile

Railway track structure, F. K. SLockwe]l Jr......

Railway tracks, device for preventing uccumula-
tion of s.vmd on, E. Lundgren....................

Rake. See Lawn rake.

Record, card, S. T. Williams.......................

Reel. See Paper reel.

Refrigerator, W. 0. & J. J. Hudgens ...............

Register. See Cash register.

Regulator. See Kluid actuated regulator. Water
pressure regulator.

Reversing mechanism, G. S. Gilman............ ..

Ribbon cutting machine, Gottschall & Kamsler..

Roaster. See Corn roaster.

Roasting and smelting furnace. J. A. Russell.....

Rope clamp, L. W. Samm

Rotary engine, C. .. Weihe. ..

Rotary engine, W. H. Wineland..

Safe or vault protection, pneumatic electric, F.

C. Smith
Sash holder. J. Weathers
Sash lift, J. . Dickersor
Sash lock. J. R. Payson..
faw, buck, P. Woodring
Saw frame, hack, J. P. N o
Saw machine, circular, F. A. Humphrey
Saw set, F. Hixson..
Scale, computing, w.
Screen. See Bed scree
Seal, snap, K. J. Brooks.
Seams of sheet metal cans
cally closing circular, C.
Seat. See Window seat.
Sewer cleaning appliance, G.
Sewing machine, R. Eder.. ..
Sewing machine, buttonhole,
Sewing machme. hemmer, Diehl & }lemleb
Sewing machine needle, Hodsdon & Gerau..
Shade tixture, W. H. Garland................... ...
Shears buttonhole cutting attachment, A. J.
BelohlaveK....coiicoeierieeeineeiiescecnsecinacaes
Shell, armor piercing, G. Dittmar..................
Shlps’ hulls, device for preveunting and removing
fouling of, C. E. Quimby
Shutter bower and ‘bolt, A. Breneman.
Signal. See Railway signal.
Sin k or basin trap, L. Rasco
Sizing, W. A. Hall
Skate, roller, A. G. Bayles
Skate, rolling, A. Houee..
Skewer, meat, W. S. Shlpe
Smelting furnace, C.
Smoker’s tray, P. S. Coo
Soap, milling, Wilson & Stewar
Sole edge trimming tool, K. M. Furber
Spooling machine knot tymg device, T. McVelgh
Sprinkler. See Street sprinkler.
Stand. See Display stand. Hat stand.
Station indicators, electric actuating mechanism

(23790
623,578

623,797
623,857
623,906

623,808
623,900

62

3,833
.. 623,744
L 623750

623,936
623,689

.. 623,749

.. 623,890

. 623,620
623,

685
62 ,18(
623,544
623.533

.. 623941
. 623,802

623,585

323,89
. 623,666

623,535

623,867
623,707

23.961
623,877

623,626
50 (‘2.

62& 925

for, Hunter & Gustafson ........................ 623,906
Stove, hydrocarbon vapor, E. G. Mummery .. 623,729
Street sprinkler, C. Haeske.................. 523,600
Street sprinkler, W. S. T'wining (reissue 11,736
Suspender end, W. H. Johnson...... 623.721
Switch stand, C. E. Cain, . 623,516
T'able. See Extension tab]e. Folding table.

T'ack, carpet, K. C. Steen..........c.coeiiiiiininn... 623,847
Tanning hides, method of and apparatus for, M.

R. ROATIZU@Z. .. iviiteiiiiiiiiiiiiiiiiieeannanns 623,563
Telegraph for transmitting signals’ orders, etc

ship’s, L. S. Thompson............ . 623637
Telegraph, prmtmg. G. Smyth. . 623,846
Telephone or tele;zraph ‘Po)es etc.. pi

applicab le for, B. O. Hellstrom . 623,14
Telephone swnchbonrds. combined listenin, d

ringing key for, .
Telephone transmitter, P. C.
Telephone transmitter. E. H. Johns
Telephonic trunk circuit, Wales & Cra
Tether, 1'. C. Covington
Textile, G. R. Shevill.
Thill coupling, M. N. Ci
Thill coupling, antirattling,
Ticket cutting and assembli g mach

T'iles, treating, C. F. Lawton et al
Time lock, registering, E. S. Phelps.
Tire, J. A. Bu
Tire bolt wrench. W. Larson.
Tire, wheel, G. D. Wood ......
Tool, A. C. LANS, ....oiviiiiiiii et
Tooth crown and backmg artificial, C. W hitnej
Toy, N. H. Sprague
Trap. See Animal trap. Folding trap. Sink or
basin trap.
Trigonometrical admeasurements, instrument
For facilitating, Bayldon & Armstrong.........
Trolley wheel. C. B. Lebcher ...............
Trousers, M. Reinfeld..
Trousers, L. S. Shauer. . x
Trousers leg guard, J. H. Gifford
Truck, Hooper & Daniels.
Truck, car, J. Anderson..
Truck, lumber, W. D. Link.

| 6235
Trunk and wardrobe, combined, Kohout & Rous 6“23 H

Truss, G. A. VeSCelus........coooiiiuiiiiiiiennennnens
Tube. See Electric mcandescent tube
Typewriting machine, B. F. Blakem.

Valve gear for gas or other motors e]ectnca]]y 6"

controlled, D. W. Payne..................oeee.tn
Valve operating gear, A. H. Krauss. o0
Valve, reducing, T. A. St. Clair..................c00

(Continuea on page 239)

623.649

. 623,79

. 623,860

.. 623,792
. 623,751

623,635

623,806

. 623,678
. 623,739

Imptoved

No. 4—(size 31 x414)............$8.00
No. 5—(size 4x5) terrieeiee.....10.00

79 Nassau St., NEW YORK.

CYCLO

,\ FOR 1899.
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May 6, 1899.

Magazine

TEN POINTS TO
CONSIDER.

1—12 Pictures in 12 seconds.
2—Shutter Bulb Release.
3—Shutter Automatic.
4—Shutter Locks.
5—12 Aluminum Plateholders
6—Set Stops.
7—Special Quick Lens.
8—Automatic Register.
9_All Parts Interchangeable.
10—Exposed plates removed
without disturbing unex-
posed.

The only Magazine Camera
with Bulb Shutter.
All Live Dealers Sell Them.

| 1899 Catalogue with complete
information—FREE.

WESTERN CAMERA MFG. CO.

Silversmith Bldg., Wabash Ave., CHICAGO.

‘ WOLVERINE *’

GAS & GASOLINE ENGINES
STATIONARY AND MARINE.

The ** Wolverine ”isthe only revers-
ible marine gas engine on the market.
It isthe lightest engine forits power.
Requires no licensed engineer. Ab-
olutely safe. Manufactured by

WOLVERINE MOTOR WORKS.
12 Huron St., Grand Rapids, Mich.

EHEh MACHINERY OF A NAPHTHA
aunch.—A detailed description of the motive power
of a Modern Naphtha Launch, with sectional pvlews
showing all the parts of the boiler and engine. A most
valuable paper. 4 illustrations. Contained in SUPPLE-
MENT 1104, Price 10 cents. For sale by Munn & Co.
and all newsdealers.

SETS OF CASTINGS
MODL EN
ILL GATALDGUE
2% = MARINE MOTORS
2% @ are GUARANTEED to

GIVE SATISFACTION.

Durable in Construc-
e tion and Easy and
Safe in Operation.

§F~ Send for Catalogue
and investigate our claims. =

Truscott Vapor

Reversible ColIars
and

LINENE Cuffs.

Stylish, convenient, economical. Made of
fine cloth, finished in
pure starch and ex-
actly resemble fash-
ionable linen goods.
Nolaundry Work
‘When soiled discard.

M Ten Collars or five
airs of Cuffs, 25cts.

gymall, 30cts. Send

6 cts. in stamps for sample collar and pair
of cuffs. Name size and style.

REVERSIBLE COLLAR CO,, Dept, J ,Boston, Mass.

bed ‘v'[ TAS‘;] - Vg’) ANGELO RAPHAEL
IV ST

BABBITT METALS.—SIX IMPORTANT

formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123,
Price 10 cents. For sale by Munn & Co. and all news.
dealers. Send for 1897 catalogue.

ON A STILL HUNT.

The up-to-date sportsman needs for
success, iersonul comfort, and protec-
tion the Ideal Hunting Shoe.
Tanned horsehide:- uppers gray color,
soft as a glove, tough as steel, cannot
harden. Wide double soles, rubber ce-
mented together. Practically water-
preof, flexible, easy. The most ser-
viceable shoe for surveyors and en-
gineers. I lslzﬁ.lcirculars Tee.

3 N,
Manufacturers, 29-31 N. 13th
Street, Philadelphia.
Sporting Shoes of all kinds.

PIERCE VAPOR LAUNCHES

Stock Sizes 14 to 22 foot.
Safe, Reliable and fully guaranteed.

; MARINE VAPOR ENGINES,
SIXTH YEAR NEW MODELUP 70 DATE

CATALOG 4 SINPS,
cmnuktﬁ.’.‘&’,‘;’%r CRANDRAPIDS, HICICAN.

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,
chemi stry, pressure of llquefactlon its probable future,
experi ments performed with A most valuable series
of articles, giving in cnmn]ete form the particulars of
this Bllb]ecl‘. Details of furnaces for mnkln%thp carbide,

gas generators, gasometers, burners, etc. Contained in
1004, 1007 1012 Y ?‘i‘"’hﬁ’%’” 018" 103

P ) 1 102
10; :52 m.;sl 10.57’. 1, ; nZ 108:.3

081, 10a~b, 11041
1149 and 1 l 50. Price 10 cents each by mznl from
this office, and all newsdealers.

Che Typewriter €xchange

114 Barclay St.,
NEW YORK

124 La Salle St.,
AGO
38 Bromfield St.
BOSTO
81 7 Wyandotte St.,
KANSAS CITY, MO.
209 North 9th St..
ST. LOUIS, Mo.
We will save you from
10 to 50% on Typewri-
ters of all makes.
& Send for Catalogue

METHOD AND SYSTEM
are the basis of success in business.
Use therefore in your
counting-room a

“SECURITY
CASH RECORDER

T'he only Perfect
Cash Recorder in
existence. Made
by the HOUGH
CASH RECORD-
ER CO., Indian
OrcharJ Mass.

MIETZ & WEISS

KEROSENE

and GAS Engine

The most economical power
known. Absolutely safe and
reliable. Runswith common
kerosene. Perfectly auto-
matic. Patented 189, U

and Luro ean ('oumnes.

‘atalo
|28-I32 Mott St., New York.

DON'T

go to Europe until you have made a trip
on the New York Central’'s ‘“ Empire
State Express” and seen Niagara Falls.
Both can be accomplished in a day, and
at the lowest regular rate charged on

|any railroad in the world,

2 CENTS PER MILE.

For a copy of the “Luxury of Modern Railway Travel”
send one Z-cent stamp to George H. Daniels, General
Passenger Agent, Grand Central Station, New York.

every emergency, should try t

EGLIPSE BICYGLE

by holding pedals still. You coast with

releases it. Simple, Safe, Sure.

ECLIPSE BICYCLE COMPANY, Box X

© 1899 SCIENTIFIC AMERICAN, INC.

A WONDER IN WHEELS

Bicyclists who desire safety under all conditions, who are fond of coast-
ing, but like to have their mnchlne under complete control in

with Morrow Automatic
COASTER AND BRAKE

The rear sprocket has an Automatic Clutch which is thrown out of gear

h feet on pedals,
ressure upontheminstantly applies brake, forward pressure as quick

P Write for particulars and prices to

Back

ELMIRA N.Y.
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CAN | BECOME AN ELECTRICAL ENGINEER ?

The Electrical Engmeer Institute of Gorrespondence lnstruction,

YES: YOU CAN. WE TEACH

at your home, by mail, payable in instal 00 per month.
Over 20 Technical and po,Bular courses, Our Institute mdorsed by 'l‘HOS. A, EDISON
wnd every other prominent electrician he electrical fleid is growmg enormously and offers excellent oppor-
tunities to make money for those having an electrical traming It will pay anyone to write for our two

Department A, 120-122 LIBERTY STREET, NEW YORK, U. S. A. free books entitled "' Can I Become an Electrical Engineer ” and "'l‘he Electrical Marvels of Our Times.”
Valve, regulator, Wilson & Webb.................. 623,935
Valves, grinding in slide and triple, 623,921 ‘/“/ IN K 1 /
:}'apor burner.dmbcandesc(;]nth A. l)Pu', 623, 758
aporizing and burning hydrocarbon o
oAU fOF, 5. O Damiels. ..o ofovcoool o 62010 New Departure ¢« SECURITY " Cyclometer.
ehi y supporting device, ansson. 3.7 e
I dissatisfied Velﬁlc}e graug}l}m apparl'latus. Ww. GO]I lthlB .......... 623.705 (PATENTS PENDING)
you are dissatisfie & Vehicle draught attachment, A iphant.. 5 523, 1
it og itaation, sour sal- @ Yehicle slceitioally proveled road. 0: aoo0oo0 S y_ Everything Out of Danger. No More Broken Cyclometers.
ary, your chances of comple ehicle sand band. A. Lachapelle. 623, 7 oise] 1
success, write to The International Velocipede gear, I). H. ller?.... 623,15 Noiseless Concealed Ttlp.
Oorrespondence Schools, Scrantou, Pa., Vuleanizing press, L, K 300“0“1 623,838 Cyclometer on hub inside of spokes and trip on axle behind fork.
and learn how others so situated are getting Wagon brake, W. S. Sm! 623,844 Nothing to catch and cause breaking or bending.
‘Wagon brake, autumanc G Bruhn. . 623.881 Patent adjustable clamp, fits any hub. Easier and quicker to adjust than old style.
2
An Ed ucation by Mail \vﬁié’;.”i%ﬁgiﬁﬁ' ﬁ)rlﬁm};ﬁ?'ééia‘ wnd Bet B 623903 Permanency, Durability and Efficiency Guaranteed.
Sttuaenltf?: in the cou;seAs rg{] kl::g:lnrglco&rl g;?i&c- - Kaeferle.. TRy PRI it i i ..l.s. ... 623,909 Made from Best Materials obtainable. Workmanship thoroughly first-class.
rical Engineering, 'y ater in cylinder jackets, circulation of, er-
T R T e it TRGE. oottt et - caann THE NEW DEPARTURE BELL CO., - BristoL, CONN.
1 i ) .. . H
mgqfoom positions. Write w‘;ﬁg; SE???}‘T:J:EEQ“&‘{E? re‘ful':ev a}'}s Riensch. . (12.5 éég Price $1.00, postpaid. {The Trade supplied by JOHN H. GRAHAM & Co., 113 Chambers St., N. Y. City.
for pamphlets. Water return apparatus, automatic, McAllister

Roper s New Engineer's Handy-Book

for STEAM ENGINEERS and ELECTRICIANS.
Thoroughly revised, rewritten and much enlarged by

EDWIN R. KELLER, M.E,, and CLAYTON W. PIKE,B.S,,
Ex-President of the Electrical Section of the Franklin
Institute. Embracing all the recent immsrovements in
the Steam Engine and giving full instructions for the
CARE and MANAGEMENT of an ELECTRICAL PLANT.
Nearly 900 pa, ]ges, 325 1llustratnons, over 700 main sub-
jects, 222 tables, and 645 questions most likely to be

asked when under exammatwn before being licensed as
an engine:

Frall i leather ilt edges, ocketbook style, $3.50.
AVID McRAY, Publisher
Send for Cn‘cu,lar 1022 Marﬁet St., Phlladelphla. Pa.

protected with a
SMITH &
WESSON

Revolver are let

severely alone.

SMITH & WESSON

Revolvers have
a reputation to
sustain,

SMITH &
WESSON,

I 4 Stockbridge Street,
Springfield, Mass.

Catalogno for a stamp.

New Catechism= Steam Engine

For Engineers, Firemen, Mechanics and Ama-
M teurs. 480 pages, 325 illustrations. Bound in green
8ilk cloth, size 4, 1% in. thick. Simple, thorough
N and co'mplete eadily understood, and gives
instructions bow to run all types of steam en-
gines. Price $2.00, postpaid.

THEO. AUDEL & Co., 63 Fifth Ave., New York.

TUBULAR
DRIVING LAMP.

1'T is the only perfect one.
1'l' will not blow or jar out.
IT gives a clear, white light.
I1" 18 like an engine head-

light.
I tgrows the i 2&%1; strahzht
ahead from
IT burns kernsene,
Send for bmk (free).

R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount.
‘QQ7Q—ESTABLISHED |840.W$

$1,000 CHALLENGE !

36 92 per cent. more water at
less_expense and less trouble
produced by

The Sanitary Still

than imitations. Only Still re-
cognized by the U. S. Govern-
ment. Report of comparative
tests, booklet and testimonials

FREE.

Sunlight Camera.

Makes a fine picture. Has
a good lens and shutter for
bothinstantaneous and time
exposures. Usesglass plates

Send 5¢. for
sample picture. Sunlight
Junior, 3%x3}¢ plates, price
$2.00. Full equipments for

developing and printing furnished for $2 50each. Photo-
graphs colored. Cir.Free. LORD & CO., 487 B’'way. N.Y

MORAN FLEXIBLE JOINT

for Steam, Air or L
Made in all sizes to stand a.ny desired
pressure. Send for reduced price list.
Moran Flexible Steam Joint Co., Inc’d
M7 Third Street, LOUISVILLE, K¥.

=

& Barlow..................... f‘23 554

VWaterer, stock, Hufnagel 3.545
Wave motor, J. M. Palmer.. h2'i 3T
Weather strip, G. W. Krebs 623,917
Wheel. See Car wheel. Kifth wheel. Trolley
wheel.
Wheel. . Pfefter 5000000 623.621
\Vhlstle or call, J. F. Marsters. h2i,428
Wick adJustmg device, lamp, W. H. Stimpson.... 62393
Window seat, E.Knaust............co.ooeeieesen 623, tn5
Wire fabric, machme for making, E. F. Shella-
berger. 623,840
Wood carpet or floor covering, 1.. Molle.... 623,923
Wrench. See Monkey wrench. Tire bolt wrench.
Wrench, C. H. Cool 623.947
Wrench, J. L. Martin.... . 623,800
Yoke attachment, neck, J. C. 623,781
Zinc upon iron, electrodep
PEr-COleS....uvunnrniierereeeeniennnns 623,888

DESIGNS.

Badge, G. W. Frank..
Badge, )
Badge, E M. Levy.
Bearing plate, velnc 5
Book cover, memorandu
Brush, G. C. Bentzinger....
Can opener, M. O. Finkbeiner...
Car center sill, W. P. Bettendor:
Card case. G. A. Kruttschnitt.
Carpet, J. Spring.
Carpet cleaner cylinder, 1.. C. Hayes.
Cigar and ash holder, G. ¥. Prendergas
Clock frame, K. Stewart..
Coffee pot, W. N. Head..
Eyeglass mounting, G.
Furnace casing, L. S. I
Game board, E. S. Kelley....
Gas burner, C. D. Gervin

Jar or bottle cover blank, E. L. Hauc!
Lamp burner, K. B. Palmer
Lamp fixture, C. R. Gillett..

Manhole cover, T. P. Greger.......

Metal plate, Van Nnrm.m & Stowell
Necktie holder and fastener, C. T. Clar
Protector and fuse holder .md block, k. Gre:

1§11l 5500000000800 00000060006 APaA00R0050 60000aaR00
Rooﬂng plat,e clamp. sheet metal, ¥. G. Caldwell
Rubber heel, H. C. Peters.......

Shuttle. O. W. Schaum..
Sign plate, G. A. Kruttschnitt.

Snap gage, J. C. Glas......... 30.625
Stove. 1. Brooke........... 30.639
Stud, fastener, S. F. Paul.. 30.612
Tool head, J. Herfert...... 30.618
Trace support, B. k. KErway. 30,624
Washing machine hanger, G. W. Palm 30,6
TRADE MARKS.

Bath apparatus, vapor, C. M Robinson............. 32,117
Boots and shoes, Mauning Shoe and Rubber Com- .

) 813 A AR B35 0000080 60E 00 A0 ABACN ARG BB BI00a30 000 A
Brandy. cognac, J. G. Monnet & Company.. . 32,770
Candies and other confections, Porterfie]

(05171 4} 11 B aonano0a600 oqan0n00aEH000 0NN 0Eoa0000R000D 32,771
Canned goods and foods and relishes, certain

named, Catton Bell & Company.. ............... 32,772
Canned or preserved goods, certain named, Mer-

rel Soule Company . 32,173
Chemical compound in powdered form, Am

Chemical Specialty Company 32,764
Cigars and cheroots, R. D. Hall. 32,768
Cotton goods, woven, Indian 1

bama........... 51, 32,752
Edge tools, 1

COMPANY.. tuitininenteaeaenesrnsncnenasasssesnsnnns 32,719
Fabrics, certain

facturing Compan 32,750
Files. rasps. twist dnlls, and handsaw Kearney

& K00t COMPANY. . .vitieiier careirannraraannnnnn 32,178
Flour, wheat, Sessinghaus Milling Company.. . 320715
Hoisery and other knitted apparel 0. Osborn 32.75%
Insect exterminators, N. McShane.................. 2,763

Medicinal preparauons, certain named, A. F.
Stephenson.
Medicine, certain named J. T. Milhiken. 5
Medicines, ferruginous, M. Leprince................ 32, 761
l Mowing or reaping machmery. Adriance, Platt &

CCOMPANY et ettt et e caen veeatees cananensannennnnes 32.781
. Perfumery, Frederick Stearns & Company. 32,758
Pianos and their parts, Chickering & Sons 32,17
Rail bonds. Forest (‘1ty Electric Company 32,782
Rubber heels or soles, W. G. Grieb. 32,755
Salves, J. Maurer...... 32,762
Saws, Pena Brothers.. 32,780
Tamale spice preparations, J. H. Rooney........... 32.774

Tobacco, cigars, cheronts. and cigarettes, manu-
factured, Lambert & Butler..

Tobacco, leaf Shupert & Htroop.

Toilet articles and preparatlons certain named,
Blondeau et Cie........

| Toy 8 or puzzles, J. F‘ But

| Whisky, rye, Aspell & Cnmpan

Wood fillers. J. W. Reese.

LABELS.

** Chloroform-Pictet,” for chloroform. Roessler &
Hasslacher Chemical Compan;

* Douno,” for a tonic,
Company

“ Great Western,” for yeast cakes, Great Western

Mernck Manufacturing

Yeast Company ..................................... 6,895

* Sarlls’ Best Maple Sirup,” for maple sirup, Sarlls’
Maple Sirup COmpany......c.c.oeeeeeineenneen caeen 6,896

¢ Silverall,” for a cleaning and replating com-
pound. J. Reynolds.........ccoovvieiieriernennannnns 6,900

. Standard Juno Brand Pennyroyal and Tansy
Pills,” for pills, G. Marsh

e The Jester " for cigars, J. Hamburger & Com-

PRINTS.

** National Automatic Hanging

Ssring Scales,” for
computmg scales, National

omputing Scale o

. Nauonal Platform Computing Scale,” for comput-
ing scales, National Computing Scale Company..

“ Qualified Judges »” for cigars,C. Upmann...........

“ The National Automatic Computing Scale,”’ for
computing 8cales. National Computing Scale
(el 1] e s A D RSB 6aA0 0000008000000 00a000000000000000 129

128
127

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in print
i issued since 1863, will be furnished from this office for

10 cents. 1n ordering please state the name and number

of the patent desired, and remit to Munn & Co., 36]
. Broadway, New York. Specnal rates will be given where
a large number of copies are desired at one time.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list, provided they are simple,ata cost of $40 each.
if cnmphcated the cost will be a little more. FKor full
[nstructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

SCIENTIFIC BOOKS ©%sg &onrénieniar
FOR SALE.—American Patent of successful English
Steam Pump. Address, E. T. H., Box 773, New York.

A NEW PROPOSITION:

WHEELS 5., $12

Order

from high-grade material and fittings of your own

Valuable Ideas make

0o0d patents. Models aid the

selection. Send for illustrated catal inventor and_patentee. Send stamp for catalogue.
ofl'ilxanf(amonsTEMPLE 8 cno N J. C. SEY 181 Madison Street, Chicago.

<l

ES and all standard makes of
bicycle parts and fittings, ‘‘make your selec-

MAC]—[INES‘ Corliss Engines

Brewers’
I et e et opordingly. ICE and Bottlers’ Machinery, THE VILTER
EALPH TEMPLE 00-108Lake St. Chicarmo:

MFG. CO., $99 Clinton Street, Milwaukee, Wis

AGETYLEN
peoiigain | TURBINE

& gage smasher. Costs no more than
a good box trunk, Sent C.O0.D. | |

DEALERS'HAND BOOK
Information net. 42 pp. 10cts
F.CORTEZWILSON & Co.,Chicago

@ Send for Circular ¢“M.””
AS.

S]‘»’ringﬁ‘gﬁr &Fu'»', ﬁ go A.

NEW IDEA IN TRUNKS

The Staliman Dresser Trunk
i8 constructed on new principles.
Drawers instead of trays. A place
for everything and everything in
its place. The bof

.. Send 2c. stamp for illustrated cat-

jj clogue. £, A, STALLMAN,
61 W. Spring St., y 0.

AW FABER

Manufactory Established 1761.
LEAD PENCILS, COLORKD PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PEN{IL CASES IN SILVER AND IN
QOLD, STATIONFRS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street. - - - New York, N.Y.
Manufactory Established 1761.

k5000 BICYCLES »

Overstoek. Mus closed out
™ Standard '99 Models
)\ guaranteed, o B25.
NI 98 & '07models$8to 815.
EEY AJ Shopworn and second hand
wheels, good machines,
83 to §10. Great Factory
Clearing Sale. We ship any-
= where, to any one, on ap-
provul and trial thhout a centin advance.
EARN A BICYCLE by helping us advertise our
superb wheels. Easy work and sure reward on our new plan. We
will give one Rider Agent in each town FREE USE of Sample
Wheel t.o intrndnea them. Writa at Onee for One Speeial Offer.
G.C. MEAD CYCLE COMPANY, CHICAGO, ILL.

BELTING of Various Styles, ELEVATORS, CONVEYORS,

COAT. MINING and HANDLING MACHINERY.

The JEFFREY MANUFACTURING CO,, COLUMBUS, O.
§% Send for latest complete Catalogue. New York Rranch, 41 Dey Street.

PE WHEELS. MODELS LEXPEHlMENTAL WORK. GBMALL MACH!

with privilege of examination.
TY MACHIRERY
NOVELTIES B ETC, NEW "05‘ NCILWORKS 100 NASSAU 8Y N.V.

Rotary Engine. Novel. High speed. Utilizes expanslon.

Foreign rights for_sale. A?plicanon allowed in U. 8,

Correspon ence sollcited Alvin H. Shoemaker, Station
D, Wasbington, D. C.

WANTED-TO BUY PATENT
past experimental staii Describe fully and name
price. Box 302, Decatur, Ill.

an Fxperienced Man as Fore-
! WANTE man. ompetent totake ehanze

of machine shop small work. Addr., . Box 7713 N.Y

WANTED TO MANUFACTURE

Patented Metal Articles, Small Machines, Tools and

Appliances in quantities under contract Excellent

facilmes moderate rates. Establ. 1837. LEONARD
HARRISON, New Haven, Conn.

AN ED are defective in appearance,

wei ht from 8 to Ibs. per

for cash. 1 will also take

railroad rails that are defectlve in appearance that

are offered at the lowest price. Address offers under
A. D. 283, to RUDOLF MOSSE, Magdeburg, Germany.

WANTE

other then fuel and beddmg gurposes What can you
offer? The right sort of a scheme would be a money-
maker. Address, Utility, Scientific American, New York

A large quantity of railn thut

We are manufacturing and mak-
ing a great many Soft Pine Shav-
ings and Sawdust and are desir-
ous o them to some use

A MANUFACTURING CONCERN contemplat-

» Ing the erection of a plant for Galvanizing Sheet Metal
50 YEARS and Cast Iron Goods, desires to correspond with a prac-
EXPERIENCE tical expert in this line who is fully convérsant with

modern, up-to-date methods, as to the best manner of
building and equipping their plant. Liberal compensa-
tion to the right party. Address G. P. M., care SCIEN-
TIFIC AMERICAN.

YOU CAN MAKE $100.AWEER !

anYuua OWN SHOW, COMPLETE OuTFIT-$ 100,
FE oOTION F/LMS & MACHINES.

GREAT PASSION PLAY & 500 0THER SUBJECTS

ILLUSTR R E

S LUBIN, LARGEST MFR.PHILADELPHIA P.A.

To Authors: We Publish

Manuscripts required. A 9 book every day

TENNYSON NEELY. Publisher,

NEW YORK.
WHY

vor Make Rubber Stamps?

Our **New York” Rubber Stamp Vulcanizers received
the only medal awarded any Vulcanizer, World’s Fair,
Chicago. Simple process. Large profits. Circulars re‘:.

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.

Anyone sending a sketch and description may
quxckly ascertain our opinion free whetheran
invention is probably patentable. Communica-
tions strictly contidential. Handbook on Patents
sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. ILargest cir-
culation of any scientific journal. 'T'erms, a
year: four months, $1. Sold by all newsdealers.

MUNN & Co. 61 sroaaway. New York

Branch Office. 625 F St., Washington, D. C.

year.
114 Fifth Avenue,

BARTON MFG. CO., 338 Broadway, New York, U.

GAS+ GASOLINE ENGINES

WATER MOTORS

BACKUS WATER MOTOR CO. NEWARK N.J. U.5 A

INGERSOLL CYCLONETER. 28c-

Most Durable, Practical and Cheapest;
10,000 Miles and Repeat; constantly
Moving Hapnd shows Every Foot of Pro-
gress—not every Quarter-Mile; attaches
to Fork or Hub. Easily Read from
Saddle. Postpaid 28¢. Lar?re Malil
Order Catalogue of chcles X
nnd Other Goods FR %
H. INGERSOLL & RO Dept
147, 67 Cortlandt St., N. Y. C

Big Reductions in
Brass Band Instruments,

Drums and Uniforms. Write for catalog,
445 illustrations, FREE; it gives Band
Music & Instructions for Amateur Bands.

LYON & HEALY 38 Adams St., Chicago.

SENSITIVE LABORATORY BALANCE.

By N. Monroe Hopkins. This “built-up” laboratory
bala.nce will weigh up to one pound and will turn with a
quarter of a postagestamp. The balance can be made
by any amateur skilled in the use of tools, and it will
work as well as a $125 balance. The article is accom-
panied by detailed working drawings showlng various
stages of the work. This article is cont. uned n SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1184. Pricel0
cents, Kor sale by MUXN & CO., Broadway, New

Planning (e New Home

Anyone contemplating the building of a new home will find the

Building Edition of the Scientific American

of peculiar and absorbing interest. This beautiful publication is
issued monthly, and contains practical articles and suggestions
on modern house building, together with a series of splendid
lates, showing perspective views and floor plans of the most up-
ate modern dwellings, estimated cost, etc. single issue of
this handsome periodica) is often worth ‘the year’s subscrn tion
price to the intending builder. Writeto-day and send 25 cents for
a single copy. or $2.50 for annual subscription.

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

© 1899 SCIENTIFIC AMERICAN, INC.
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THE HARRINGTON & KING PERFOR ATING CO.

PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES. @G =

STAT\ON ¥

e a0,

May 6, 1899.
2
i

American
Waltham
Watch

movements are to-
day more perfect
than ever and far
cheaper. This
trade mark specially
recommended—

«“ RIVERSIDE ’—

will last a life
time and is within
the means of

every one.
For sale by all retail jewelers.:

“The Perfected American Watch,”. an
illustrated book of interesting informa-
tion about watches, sent free on request.

AMERICAN WaLTHAM WaTcH Co.
WALTHAM, MASS.

J auber = hangers,

The Genuine

ONE PIECE

are used on the BEST ¢
Bicycles, Tandems, Trip-
lets and Quads.
) FAUBER, g
Originator, Pioneer, Largest Manu-
facturer One Piece Hangers.

YOU!
With mechanical ability and judgment ap-
il preciate the Simple and Practical construc-
| tion of the Fauber. 'T'he Cranksand Axle
i are made of One Piece of Steel, spring tem-
it pered, no joints to work loose, used so exten-
il sively you can get any needed repairs.in any
part of the United States.
Bewate of ‘Infringements
(Lheap lmmmons). ¥

. FAUBER,
Mfr.,
Chicago,
U.S.A.

{ca

‘Trade Marks on

Cranks and
Sprockets.

SEE |

DAMAGE
PRODERTY
AND
LOSS-OF- LIFE
AND
NJURY
CAUSED BY

Dr1vers of H orses

frequently in-
furiate the ani-
mals by their
cruel treatment.
This is the cause
of many acci-
dents.

The Winton
Motor
Carriage
can’t get excit-
ed and bolt! [t
is perfectly safe
and always un-
der control. Al-
3 g ways ready for
service. Need
No Agents. no food and but
Hydro carbon system, cost ¢ cent per mile.
rite for catalogue and date of detivery.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

Emery Grinds--Carborundum Cuts

That is why Carborundum does so
much Faster and Cleaner work.

THE CARBORUNDUM CO., NIAGARA FALLS, N. Y.

Price $1,000.
little fuel.
F= W

THE BICYCLE: ITS INFLUENCE IN
1¢»alth and Disease.—By G. M. Hammond, M.D. A val-

uable and interesting paper in which the subject is ex~
n.mstlve]y treated from the following standpoints: 1.
I'h= use of the cycle by persons in bealth. he use of
the cycle by persons diseased. Contamed in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
T be had at this office and from all newsdealers.

503 T 0'3% 5000,

i
ST YLES FR'CES
ATALOGU

26
MP

FROM %
LLUSTRA

This double-slope causes the
expanding ice to slide into
the air-dome, taking the
strain off the pipe. The
air-cush also prevents
‘“Hammering.” Covered by
U. S. and Foreign Patents.

Burst (Qater Pipes a Thing of the Past

You can now make all water pipes as secure from bursting in winter as in summer.
Tbis pneumatic system is t
ing and costly bursting of water pipes. It has solved a great economic problem.
Highly endorsed by Architects, Engineers and Municipal Offi
should be completed without this system, and all house owners should avail them-
selves of this * ounce of prevention” in season.

8~ Send for 1llustrated Booklet, giving full )/

THE PNEUMATIC DOME MANUFACTURING COMPANY,
502 E Street, Northwest, Washington, D. C.

he only one which successfully prevents the annoy-

cials. No new house

44,

and di. t

3

, crank hangers, seat post ex-
E‘anden and handle bar expanders.
‘Thor” crank hanger consists
od two piece crank possess-
vanta.ges of perfect simpli
rigi nd security, removable
at wlll wwhoutdnsturbmg e
or adjustment; the whole f

GRADE FOOT POWER LATHES

W. P. DAVIS, ROCHESTER, N. Y.

HIGH

ANY PLACE
HSED BY ANYONE

FOR ANY PURPOSE
Stationaries, Portables,
Engines and Pumps.

§#®~ State your Power Needs.

insist upon having them.
trade mark ‘“THOR?” is on Cranks, Hubs
and Expanders. Write for Catalogue.

Cakium Ring
Camp.

BURNS ACETYLENE GAS.
No Oil, Wick, Dirt or Smoke.

Get the Best. Price $3.50
Agents wanted in every town.

CALCIUM KING LAMP CO.,
Waterbury, Conn.

Skl]led mechamcs,beﬂt material, and years of
experience enable us to offer you the perfect
machines,

AW NTLVY

—the Go-Lightly Kind.
Made complete in one great factory, coverin,
fiveand a half acres of floorspace. The Im peria
reputation is sedulously maintained in mechan-
ical accuracy, strength, beauty and finish.

Special inducements to riders. Agents wanted

in unoccupied territory. Write us.
Ames & Frost Company, Chicago.

LRESCEN

BICYCLES

CHICAGO.

Care of the Wheel,”
WESTERN WHEEL WORKS,
N AT NN N e\

T AN ANNAASNRAA NS AN A S AN
THE BEST KNOWN WHEEL

No matter where you travel, you will
find Crescent Bicycles already there
and their reputation unshaken.
familiar name plate can be seen in
parks, on country roads, or city pave-
ments.
and their popularity increases with
the multitude of riders.

The

Young and old ride them

Catalogue No. 3, containing “The
free.

NEW YORK.

olar Carriage Lamps

Burn Acetylene Uas.

Are of real value in actual use.
signal, they LIGHT ALL THE ROAD.
able for night driving. Just the thing for doctors
or for the vehicle you take to the country.

Simple, Safe and Clean.
Price $9.00.and 15.00 per pair

Badger Brass Manufacturing Co.,

Besides being a
Indispens-

Send for Catalogue.
Kenosha, Wis.

NAKE WATCH CHAINS

flexible 1t can
satin and very stron
never saw anything

Show it to your jeweler. He

ﬁke
York. Everybod

tion known. Sam
for 6c. Men’s comp]d.e chain $1
Chains (47 inches long) $2.00.

Sent anywhere on receipt of price.

HENRY DOYLE,

Importer of European Novelties,

TANKS, TOWERS and WINDMILLS.
For Manufacturing Plants, Hotels,
Railroads, Waterworks Systems for
Small Towns and Private Grounds.

Send for Nustrated Calalogue.
W. E. Caldwell Co., 221 E. Main St.,
Louisvilie, Ky.

LATEST VIENNA NOVELTY

Made of hlghlf polished steel.not a link is visible but so
t be wound around the finger. Smooth as

it. Have sent thousands alil
over the world. Worn by the smartest dressers in New
that sees them wants one. One of
the most wonderful specimens of mechanical construc-
ple 36 inch lv:)nﬁ0 sent for inspection

Ladies’ Lorgnette

621 Broadway, New York.

(13

TRADE MARK

F EGAMOI
WASHABLE WALL PAPER.

The Novelty of the Day. Can be Washed with Soap
and Water. Dirt, Grease, Oil, Butter, Ink, Contagion
and Germs of Disease can be Washed off. Wall Decora-
tion Revolutionized. Send for Samples and make in-
teresting Experiments.

THE AMERICAN PEGAMOID CO., 346 B'way, New York.

I.l.ll. G HBESLY&

@P/@CMMP‘AI ANGLES] .@39]5

SIDES=U-s/A
BICYCLE TIRE REPAIRING.—THE

Mending of Single Tube Tires.—A practical articleillus-
l. trating the method of inserting patches and gluzs with

pliers and pluggers, together with rubber band plugging
and the use of puncture bands. $illustrations. Con-
tained in SUPPLEMENT 1102, Price For
sale by Munn & Co. and all newsdealers.

¥ cents.

on your wheel.

79T ROCHESTER N v

EDUCT

SUNART PHOTO CO 5 A

DO THIS!

Put a Q)%ch Cyclometer

gf!:al your watch. One measuresdistance, the other

ze. . . . .

Svsiiss time—both are essential factors of every business «rrip” Cyelo- )

dgééigé ot pleasure trip. 'To every cyclist the Veeder §5'Go. Frce sman
=880 553 . . indicator can be set
& 2 5@52 Cyclometer is a necessity. btmk t?mzero’ ltiklf a,
SuES e 8tem setting watch, at-
S8sesz Its merit has eliminated competition. %% of modern

;: §.°:§ E 3 s cyclometers are Veeder Cyclometers. Booklets Free. z‘;};aﬂg}.’;ﬁg?&%
%] ggu 34 on the large register.
g4 MY ER . . an ﬂr ﬂnn. Same positive action

'—-535_37 o5 ’ ' as the other famous

- HE EE S Made tor 24,26,28 and 30 Wheels, model.

It is as useful as .
Actual Size. ¢

© 1899 SCIENTIFIC AMERICAN, INC.

CHARTER Gasoline Engine‘

‘Tribune Bicycles“

for 1899,
The Best Wheels in the World.

N

I Write for large New Catalogue illustrating our
full line of twenty-three models.

The Black Mfg. Co., Erie, Pa.

&
e

HARTFORD o YEDETTE

BICYCLES.

$25.l]0 10 $75.00

12 MODELS OF NEW MACHINES.

Catalogue, Booklets,
Folders, etc., free of
any Columbia dealer,
or by mail for a two-
cent stamp.

POPE MFG. CO., Hartford, Conn.

w~

PANTASOTE

Waterproof—Greaseproof—Stainproof.”

Looks exactly like Morocco and costs half as much.

PANTASOTE does not
rot, peel or crack, does
not mould, never gets
sticky, is difficult to de-
face, has no odor and is
notinflammable. Made
in standard colors, plain
or tigured.

Enough to
covera
chair
seat
18x18
Inches
sent for
2Bc. in
stamps.

Sample
15 ﬁp

x
inches
Free

if youin-
close 2c. ¥
stamp
for post-
age, and
%our upholsterer’s address.

tion. There are worth- .
less im@%astions “PANTASOTE" i3 stamped tm all gen~

PANTASOTE CO., 29 Broadway, Dept. T, N.Y. City
S[;a]ﬂs Also 1000 useful articles, includi Safes,
Sewing Machines, Bicycleg, Touls. et c. Save

Money Llsts Free. CHICAGO SCALE Co., Chicago Ill.

AUSTIN SEPARATOR

Unequaled for

8\ DELIVERING DRY STEAM

B by eliminating moisture

and condensation from
Li1ve STEAM.

Also EXTRACTING

011, GREASE, and

other impurities from Ex=

z haust Steam. Fann
Manufactured by P

AUSTIN SEPARATOR CO.
227 Woodbridge Street West, Detroit, Mich.
THEVERY

J E S S O P LSTHE ET NE:I:E(\:SKJRVK

wM JESSOP & SO LE

PRINTING INKS

The SCIENTIFIC AMERICAN is printed wita CHAS

All varieues at lowest prices. Best Railroad
Track and Wagon or Stock Scales made.

ENEU JOHNSON & CO.'S INK, Tenth and Lom
8ta., Philadelphia, and 47 Rose St., opp. Duane, New York





