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RAPID TRANSIT BY THE GRACE OF THE
POLITICIANS.

At last it begins to look as though New York city
were to be provided with its rapid transit system, so
sorely needed and so earnestly advocated by what is
practically the entire voice of the press and the people.
At recurring intervals in the past when everything has
seemed ripe for the commencement of the work, the
whole scheme has been diseredited, cloaked, and spirited
away from public view by one of those many dex-
terous, slight-of-hand performances whose secrets are
known only to those within the innermost circle of
municipal polities. For the past few months the ques-
tion of New York rapid transit has been so utterly dead
that it seems to have passed entirely from the public
mind ; vet suddenly, without any preliminary warning
the scheme is brought out again with much blare of
trumpets and proiise of speedy performance.

Amid all the rapid transit discussion that has been
aroused, one looks in vain for a single new argument
in its favor, or a solitary reason why it should be a
greater necessity to-day than it was last year or in any
of the long years that have passed since the question
was first mooted. This mostimportant municipal ques-
tion has formed the subject of numerous articles in the
SCIENTIFIC AMERICAN, which in common with the
technical and general press of this city has pointed out
the necessity for the system and the entire feasibility
of the plans drawn up by the engineers of the Rapid
Transit Commission. Asamatter of fact, the argnments
were long ago made, and to repeat them is to tire one’s
readers with wearisome reiteration. This great city
needs rapid transit; it has asked for it ; its engineers
have laid out a feasible plan; itisrich enough to pay for
® and there is not the faintest question as to its being
at least self supporting, and yet with all these facts in
its favor, the greatest municipal problem of the lead-
ing city in the new world is being made the sport of a
few political adventurers, who seein to have the power
to promote or delay it without the least regard for the
urgent needs and expressed wishes of the citizens.

O —

OUR FASTEST BATTLESHIP.

It is with great satisfaction that the SCIENTIFIC
AMERICAN turns from the subject of our proposed
slow-going cruisers to record the excellent speed that is
being shown by our latest battleships. Last week we
drew attention to the fact that the ** Alabama” in a
prelinninary builders’ trial had made an average speed
of 16'3 knots over a 23-mile course, a maximum speed
of 17'2 knots having been made with the wind aud
tide, and 4 speed of 15'43 knots against them. On this
occasion the ** Alabama” did not carry any of her
guns, and a large amount of her armor had not yet
been bolted on, so that she was probably from 1,500 to
2,000 tons short of her trial displacement of 11,525 tons.
At the same time she was undoubtedly very foul as the
result of being afloat for overa year at the Cramps’ ship-
yard. It is reasonable. to expect that on her offi-
cial trial, with a clean bottom and under the favorable
conditions of the best of coal and expert stokers, she
will be capable of repeating the performance in spite
of her greater displacement.

The good showing of the ‘‘ Alabama,” however, has
been eclipsed by that of the ‘* Kearsarge,” one of the
pair of fine battleships that is nearing completion at
the vards of the Newport News Shipbuilding Compa-
ny. This vessel has also been afloat for over a year,
the date of her last visit to drydock being August 8,
1898, and on the occasion of her informal trial she car-
vied the whole of her armor, together with the heavy
guns of the 13-inch and 8-inch batteries, the only
weights not carried being those of the 5-inch guns of
the intermediate battery. Hence her displacement
and draught were only slightly below what they will
be at her official trial. Under these conditions the
ship made by log during half an hour’s steaming under
forced draught a speed of 17°25 knots an hour.

The trial was made in water whose depth varied be-
tween ten and twelve fathoms, and it is a well under-

stood fact (though only discovered a few years ago in_
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the trials of some high speed cruisers) that a differ-
ence of fifteen or twenty fathoms in the depth of water
on a trial course will have a very marked effect upon
the speed of a deep draught warship. Henege it is rea-
sonable to expect that when the ' Kearsarge ” is put in
trial trip shape, she will be capable of maintaining an
18-knot average over the deep-sea trial course. 1f she
does this, our latest first-class battleship will easily be
our fastest, the ““Iowa” coining next with a trial speed
of 17-03 knots per hour.
- e et ——
WORK OF THE INDUSTRIAL COMMISSION.

The Industrial Commission, which commenced 1ts
autumn session on the 5th of this month, in Washing-
ton, is equally deserving of the title ** Industrious Com-
mission,” it would seem. Having divided itself into
various sub-committees, its work of gathering informa-
tion of vital import has gone on continuously during
the heated termn, while the whole force of special steno-
graphers attached to the commission have been equal-
ly basy preparing the testimony, thus taken, for the
government printers. This will make a report, soon
to be issued, of incalculable value in all matters con-
cerning the industrial condition of this country. One
of the first witnesses of chief mmagnitude to appear early
at this session will be John D. Rockefeller, who, it is
not unnaturally believed, is the possessor of much
knowledge likely to be valuable to the commission.
It is now proposed that the ecommission will visit Chi-
cago, late in September, to investigate the so-called
*“Grain Elevator Trast” of the West. This is one of
the trusts believed by many to be beneficial and a
necessity if a foreign market for American cereals is to
be maintained against Russian and South American
inroads. As many, with socialistic tendencies, on the
other hand, believe such maintenance of American
supremacy should be furthered by federal bureaus and
that the trust is, in fact, a detriment to the Western
farmer, it is thought that the commission here enters
upon one of its most vital lines of inquiry.

-t _
TRADE WITH OUR NEWLY ACQUIRED
TERRITORIES,

The Bureau of Statistics of the Treasury Depart-
ment at Washington has just given out a resumé of
the export and import figures of the trade between
this country and our newly acquired territories or
temporary dependencies that is both interesting and
encouraging to the friends of American commerce.
Even in the reciprocity years of 1892 to 1894, in which
the exports from this country in those directions were
greatly increased, the totals were not as large as those
of the recently ended fiscal year, with all its disa«l-
vantages of active warfare. To Puerto Rico our ex-
ports are nearly 25 per cent in excess of the average of
the past decade : to Cubathey are nearly 50 per cent
greater ; to the Hawaiian Islands over twice as great ;
and to the Philippines more than three times as much.
The exports to these islands made necessary by the
support of our military establishments and by the con-
siderable shipments in aid of the temporarily destitute
are not included in these figures ; they are only those
of the legitimate increase of commerce. Naturally, as
a result of war, and especially so in Cuba and the
Philippines, the imports from these lands to us fell off
very considerably during 1898 ; but the healthy re-
sumption of trade relations is shown by a small in-
crease as compared with last year in Hawaii: nearly
20 per cent in the Philippines ; alinost 5) per cent in
Puerto Rico ; and over 66 per cent in Cuba. These are
most gratifying trade reports.

OO

THE ‘SHAMROCK” AND HER CHANCES.

When the ** Shamrock ” poked her long nose through
the early morning mists off Sandy Hook at the close of
her fourteen-day trip across the ocean, it was found
that if she embodied any striking novelties of construe-
tion they must be hidden away below the waterline or
beneath the shelter of her canvas-covered aluminum
deck. In her sail plan she is the typical English eut-
ter, with such variations as always characterize the
boats of Fife, her talented designer. The most not-
able features of the hull, or that part of it that can be
seen, are the exceptionally high freeboard (between 5
and 6 feet) and the great beam of the boat at the
quarters. The advantage of these features wasevident
in her preliminary trials off Sandy Hook, when she
reached in a fresh breeze from Sandy Hook Lightship
to the Scotland Lightship, a distance of 413 wiles, in 19
minutes and 10 seconds—a speed of 13 knots—without
putting her lee rail below the water. Like the ‘' Vigi-
lant,” she appears to be at her best when sailing **on
her uppers.” On the same day, when close-hauled and
sailing within four points of the wind, she made by log
a speed of just under 11 knots an hour, and before the
wind her speed by log was a trifle over 12 knots.

Now, in judging of these performances, which may
be taken as reliable, it inust be borne in mind that the
yacht was not carrying her racing canvas, that her
bottom has not been cleaned for nearly two months,
and that she gave the experts who were watching her
the impression of having a considerable reserve of
power, even at the high speeds of twelve and thirteen
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knots. The preliminary trials establish the fact be-
yvond question that in ‘*Shamrock ” we have to meet a
boat that is remarkably fast in fresh to strong breezes.

In her trials in a light breeze, on the other hand, the
visitor failed to make such a good impression, and
seemed to lack that ability to slip away at the first sug-
gestion of a breeze which is such a conspicuous fea-
ture in *‘Columbia.” This may be accounted for in
part by the possible foulness of her hottom, which,
while it would not greatly affect her speed in a fresh
breeze, would retard her greatly at slower speeds,
where wave-making ceases and skin-friction becoines
the chief element of resistance. But though the
larger sailspread which she is to carry will also in-
crease her light weather speed, the present indica-
tions strengthen our impressions, formed from her
races with ** Britannia,” that **Shamrock” is not by

“any means a light-weather boat.

Curiously enough the conditions appear to be revers-
ed, if anvthing, in ** Columbia,” for while she is practi-
cally held by ** Defender” in a fresh breeze, she begins
to walk away fromn the older boat with an excess of
speed which steadily increases with the lightening of
the wind.

The present indications are that on days when the
winds are light or of moderate strength ** Columbia”
will win by a comfortable margin ; while on days when
the winds are fresh to strong the ‘‘Shamrock” may
be the first to finish, particularly over a triangular
course. We base this conclusion on the facts that in
crossing the Atlantic under reduced rig, the ** Sham-
rock” on one occasion covered 288 miles under her own
sail in the twenty-four hours in a rough sea. This
is an average speed of twelve knots an hour, and the
performance certainly suggests that in the smoother
seas off Sandy Hook, with a clean bottomn and racing
canvas aloft, and in a whole-sail breeze, she could
reach around a triangular course at a speed of 13 to
13% knots an hour.

But we must remember, on the other hand, that the
very features which enable the boat to *‘ carry on” in
a blow will hold down her speed in light airs ; and the
experience of the past decade on the Sandy Hook
courses proves that on five days out of seven in
October the winds will probably be light. Hence it
looks as though the cup were likely to stay on this side
of the water for at least another twelve months.

ARTIFICIAL SILK.

The production of artificial silk has for some time
past attracted the attention of experimenters in
France, and it huas been used with success to replace
natural silk in certain fabrics. The Count du Char-
donnet, who claims to be the first to have successfully
carried out the process, exhibited somne fine speciinens
of artificial silk at the Paris Exposition of 1889. Since
then he has perfected his system, and at the present
time a factory of considerable importance isin opera-
tion at Besangon, under the direction of M. Tricano.
This factory is now capable of producing 150 Kilo-
gramines of artificial silk per day.

Natural silk is largely made up of a body called
‘fibréin,” together with other substancessuch as gela-
tin, albumen, wax, coloring matter, fatty and resinous
matter, ete., the cellulose of the mulberry leaf being
thus transformed by the silkworm. The nature of
these transformations is of course unknown, and in
order to produce a substance resembling silk, a method
is adopted by which the cellulose furnished by cotton
is used as a base. The cotton, having been trans-
formed into nitro-cellulose, or guncotton, by treating
it with nitric and sulphuric acids, this latter is dis-
solved in a mixture of ether and alecohol, and the re-
sulting collodion is filtered under pressure.

In order to be successfully used for the production of
artificial silk, it is found that the collodion must be

allowed to ‘‘age™ for a certain period of time, the
reason of which has not been definitely settled : how-

ever, it is certain that the collodion, on being allowed
to stand, undergoes certain modifications by which it is
better fitted for the purpose. It is thenruninto eylin-
ders, which have capillary holes in the bottom, and the
collodion is forced out of these holes under a pressure of
forty to fifty atmospheres. 1t comes out in the form of
white eylindrical filaments; these are united to form
threads. which are put up in skeins and all traces of
alcohol or water which they may contain are removed.
In thisstate, however, the threads are extremely inflam-
mable, partaking of the nature of guncotton, and tore-
move this difficulty they must, be **de-nitrated,” that is
to say, the cellulose must be brought back into its
normal condition. This part of the process, which is
indeed an essential one, involves considerable difficulty,
and has been experimented upon for sowe time by M.
du Chardonnet and others. However, a process has at
last been arrived at which accomplishes this in a satis-
factory manner. The details of this process have not
as yet been made public; but it is certain that by this
operation white silky threads are produced, which are
not appreciably more inflaimnable than natural silk.
The skeins which have been made up of these threads
are then dyed by immersing them in a heated bath of
basic aniline color.
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LIQUID AIR AS AN EXPLOSIVE,
BY FREDERICK H. M'GAHIE.

In a recent number of the SCIENTIFIC AMERICAN
SUPPLEMENT, there appeared an article by e in
which the claims of liquid air to employment in the
explosive world were examined, with the conclusion
that it had little to recommend it. It was pointed out
that its theoretical value lay in the fact of its affording
a source of highly condensed oxygen, and that, on ac-
count of the lower boiling point of nitrogen, liquid air
could be profitably concentrated to a point where the
percentage of oxvgen ran from 50 to 75 per cent. The
mixture of this oxygenated fluid with a proper com-
bustible gives a powerful and simple explosive capable
of detonation. It was further pointed out that the
volatility of the liquid precluded its use in all but the
large contracts where a liquefying machine could be
installed as part of the contractor’s plant. Even here,
the practice generally accepted in blasting work as
conducive to economical results, that of firing a large
number of holes at once, put it out of consideration,
since a delay in firing at once a hole, after charging
with a liquid air explosive, entailed an amount of
evaporation that was fatal. - How this limitation en-
tered into the problemn was illustrated by the unsuc-
cessful trial of the system at a coal mine in Europe,
where prepared cartridges standing fifteen minutes
lost all or nearly all of their explosive power.

This oxygenated fluid is receiving another trial in
Europe under conditions meeting its limitations as far
as possible. The facts have been communicated to me
by an eminent expert on explosives who has recently
returned fromn Europe. and will be undoubtedly of
much interest to the readers of this paper. Work is
progressing simultaneously at both ends of a tunnel
that is being put through the Alps. On the southern
side the wusual explosives for hard rock, blasting
gelatine and gelatine dynamite, are being used. On
the northern side liquid air is being tried with conces-
sions to its characteristics that afford it every chance
of demonstrating any value it may have. In the first
place, one hole, or a few at the utinost, are charged and
fired at a time. This reduces the time in which the
oxy¥gen has a chance to evaporate, the mmethod of charg-
ing a hole being in addition very simple and rapid. A
cartridge containing the combustible element in a
form permitting rapid absorption of the liquid is
slipped into the hole, the oxygenated liquid poured into
the cartridge, a cap with fuse put in, a light tamp in-
serted, and everything is ready for lighting the fuse.
However, the firing of single holes means increased ex-
pense in the itemn of total idle time of the men during the
explosions for a given amount of work. In the second
place—and the most important side of the matter—
wmuch larger boreholes are being ewmployed than are
found advantageous with the nitroglycerine explo-
sives.

The problem in blasting work is generally to dislo-
cate, per pound of explosive, the greatest possible
amount of rock in fragments convenient for handling
and removal. If the blasted material is to be used spe-
cifically for any purpose, blasting conditions must be
varied to give it in the desired sizes. Now, the charac-
ter of the material determines the explosive to be used.
In earth work the dynamites are outclassed by black
powder, which develops its pressure comparatively
gradually and dislocates or disturbs a large amount
of earth, while the sharp action of the dynamites leads
to compression of the material around the charge and
strong wave movements in the total mass, but gives
little useful work. In rock of any degree of hardness
the reverse is true.

Here the black powder calls for tamping of fissures
and boreholes to the extent that they are not the
.weakest points. The rock is removed in large masses,
needing further breaking up. The dynamites do not
require such heavy tamping, since they detonate and
tend to crush the rock into small fragments. In the
range from the soft to the hardest rocks there arises a
similar need for variation in the action of dynamites,
which is met by the adixture in various proportions
of nitroglycerine with inert bodies, combustibies, or
oxygen-bearing salts, alone or together. Such admix-
ture not only changes the force but varies the sharp-
ness of the explosive blow. The softer the material in
which work is being conducted. the greater the need
of an explosive giving a pushing rather than an im-
pulsive shoeck. An apparently strange fact is that wet
guncotton has a greater shattering effect than dry
guncotton. Though wet guncotton has the lower
explosive force, the detonative wave is propagated
wore rapidly in it, giving a sharper and consequently
more destructive blow. This will illustrate why the
various grades of dvnamite have different effects. So
it may be that liquid air explosives combine power and
degree of sharpness of detonation in such a manner as
to be well adapted to the hardrock et in this tunnel.
The explosive emploved should certainly have as
high a strength as the gelatine dynamites. Being
a mechanical mixture of combustible material, it
would seem that it should not detonate as sharply as
the gelatine dynamites. These conditions would seem
to indicate that the borehole could be economically
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enlarged. But the results of long experience must settle
the matter, especially the question as to what extent
can a supposed decrease of blasting expenses under
favorable conditions counterbalance the many disad-
vantages involved in such a volatile explosive mixture.
It is apparent that operations must run very smoothly
and everything held subordinate to exploding the
charges as soon after the holes are ready as is possible.
Now, delays must occur, and a weakened charge may
produce undesirable effects, such as enlarging the
borehole.

A Linde machine is nade use of. Another point of
interest is that a heavier cap than usual is required.

However, the phase of the question upon which
these experiments bear is not the value of liquid air
for general blasting work, but its value for certain
classes of work under special conditions. The parties
from whom the information came originally claimed
success, but, as they were interested in the matter,
the statement must be taken with the usual grain of
salt. The history of explosives is full of wonderful
compounds that perished prematurely through a
thorough trial. I have in mind a non-freezing dyna-
mite that was going to revolutionize things a few
years ago. It strangely blossomed in summer time,
when it proved part of the claims made for it, that of
strength. Naturally, since it was a powerful dyna-
mite, the first frosts wilted it badly. In most pro-
fane language irate contractors began asking what
kind of a non-freezing dynamite was one that froze
quicker and more hard than their old friend, and in
addition ‘‘busted” the cases and became very coy
about exploding after being thawed out.

P~

SCIENTIFIC CONGRESS AT COLUMBUS.

BY DR. HORACIL: C. HOVEY.

Resuming my review of the American Association
for the Advancement of Science 1meeting :

Dr. Howard read a paper about ‘* Gad Flies,” in
which he detailed the experiments of a Russian ento-
mologist, who killed enormous numbers by means of a
kerosene filmn spread over the pools in which they are
known to breed. He claimed that previous to these
experiments of Porchineki, he himself had tried a
similar method for the destruction of mosquitoes, and
had called attention, in 1892, to the fact that many
gad flies were thus captured.

A wonderfully interesting commmunication concerning
the blind fish, and other blind cave animals, was read
in the section of Zoology, by Prof. Eigenmann, of the
Indiana State University, of which it is hoped to give
a more full account in a future number of this journal.
The A. A. A. S. was so impressed by this.able and learn-
ed paper as to appropriate the sum of one hundred dol-
lars to aid in Dr. Eigenmann’s further investigations
into subterranean life, and its bearings on the theory
of evolution by environment and compensation.

Dr. Washington Gladden, of Columbus, read a paper
concerning the moral tendencies of the system of in-
dustry now prevailing, which he also reproduced in his
own church the following Sunday. It showed that
while we may never secure a perfect morality through
improvement in the social mechanism, we may estab-
lish social conditions which shall be more friendly to
morality than those that now exist. Prof. H. H. New-
comb, of Washington, D. C., discussed *‘ Trusts,” show-
ing their dangers and also exposing certain popular
fallacies about them that actually hindered reform in
the relations of capital and labor. He held that capi-
talistic combinations perforin a useful public service :
the field of legitimate inquiry being as to the proper
distribution of their beneficial results. Such so-called
‘*‘ trusts ” should tend to decrease prices to consurners,
increase the demand for materials, augment wages,
and ameliorate the condition of employes. Miss Flor-
ence Kelley, of Chicago, likewise read a paper bearing
on the labor question, in which she narrated her per-
sonal experiences in trying to reform flagrant abuses in
workshops, factories, and stores and her methods of
securing the enforcement of salutary laws. The results
appear to have been very beneficial. She is the
daughter of Congressnan Hon. Wm. Kelley, of Penn-
sylvania, famous for his expert knowledge of the iron
trade. .

These are only a few of the two hundred and seventy-
three scientific papers discussed, and others might be
regarded as equally worthy of mention. The nore im-
portant addresses and papers will appear in the annual
volume of the associational proceedings, while others
will be given by abstract. Thus year by year a scien-
tific library has grown up, whose contents have a value
that can hardly be overstated, embodying, as they do,
the history of learned researches in all departments for
the last half century.

Evidently the visiting scientists and their hosts of
Columbus were on the best of terms. Everything was
done to make the forty-eighth meeting of the A. A. A.
S. memorable for hospitality as well as for scientific in-
terchange of experience and discovery. Besides the
more general entertainments, nearly every section and
affiliated society had its supper, or trolley ride, or other
excursion. Those who had never previously seen the
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flames of the natural gas region were astonislied and
dazzled. Others rambled through the woods and fields
for plants, or insects, or other specimens of natural
history. The geologists took a day for the coal mines
of Corning and Hollister, where they found mines work-
ed by electricity and lighted by the same means, visit-
ed a subterranean forest of the Carboniferous Age, said
to be the finest of its kind, and enjoyed the novelty cf
dining by electric light 200 feet underground and a
mile from the daylight. These mines are owned by
the Sunday Creek Coal Company and the Courtright
Coal Company. The visitors noted with interest the
beautiful plant impressions, the ferns, calamites, cor-
daites. and Sigillaria tessellata. There are 500 oil wells
also in the Corning field, the oil being all derived from
the Berea grit, at a depth of about 1,200 feet. The gas
wells near Thurston are 2,000 feet deep and derive their
gas from the Clinton-Medina formation.

A grand excursion was made at the close of the meet-
ing to Sandusky, Kelley Island, and Put-in Bay, at
which place they explored the unique and marvelous
Strontia Cave, the only one of the kind known. The
arches are hung with prismatic crystals of * celestite.”
The place was found by Mr. Gustave Heinemann, in
1897, while opening a well. Besides exhibiting his
grotto, he makes money by selling specimens of the
sparkling strontia. Cominercially this mineral is worth
$12 a ton, and is used to clarify beet sugar, and like-
wise in pyrotechnics, giving a vivid erimson color t
fireworks.

An excursion to Macinac and the lakes was enjoyed
by a number. An anthropological party visited Fort
Ancient, an extraordinary prehistorie stronghold, locat-
ed on the old Lebanon and Chillicothe turnpike, be-
tween Columbus and Cincinnati. [t is my intention,
however, to give a future article expressly on this ex-
tremely interesting and mysterious fortification.

Three cities contended for the distinction of enter-
taining the meeting in 1900, namely, Denver, Philadel-
phia, and New York. The latter won the day. The
date was set in June, from the 25th to the 30th, in
order to favor members who may wish to attend the
Paris Exposition. The president for 1900 is Prof. R. S.
Woodward, of Columbia University, an alumnus of the
Michigan University, distinguished for his services in
astronomy, geodesy, and mathematics. He has for
many years been the treasurer of the A. A. A. S., and
is the president of the American Mathematical Society,
and also a fellow of the National Academy of Sciences.
A pleasant incident of the closing meeting was the gift
of $1.000 from Mr. Emerson McMillin, of New York,
but formerly of Columbus. This places him as the
fourth patron of the association.

AU!.‘OMOBILE NEWS.

Chief Croker, of the New York Fire Department, has
decided to use a gasoline automobile for going to fires.
He finds that the two horses which he keeps to take
him to fires are unequal to the duty imposed upon
them. The new carriage weighs about 400 pounds.

An automobile has made the ascent of Mount Wash-
ington, 6,300 feet above the sea level, in two hours and
ten minutes, the distance being ten miles. This in-
cluded delays in replenishing the water tank. The
time was, however, about half that required- by the
teams that make the trips with carriages. The car-
riage was driven by F. O. Stanley, of Newton, Mass.

According to The Wheel, there are probably over a
dozen French firms who have been able to cope with
the enormous demands made upon them for automo-
bile vehicles. They have accomplished this by laying
down costly plants equipped with American machine
tools and attracting the best mechanics into theirshops
by paying them high wages. Each of these concerns
is turning out motor carriages of the standard types
by the score. They continue to work from set pat-
terns and are not disposed to change them. Others
who possess fairly satisfactory vehicles cannot manu-
facture them on a commercial scale either because they
lack sufficient means or are unable to get a sufficient
number of hands. As in this country, there is also
another class of smnall makers ; these are the men who
are inventing and perfecting motor carriages, and who
build one from time to time.

A recent consular report from Consul-General Good-
now gives an amusing view of Chinese character. He
says that it is imnpossible to sell anything to Chinese
which they have not seen. Automobiles are the point
in question. They have never seen them, and they
cannot imagine what they can be like. Naturally, the
average Chinaman has seen so few new things that it
is not easy for him to exert his imagination. Makers
of automobiles will find that it is useless to attewmpt to
sell carriages to Chinese or foreigners by means of de-
scriptions or catalogues. It is proposed that ambitious
dealers make a present of an automobile to some well
known person in Shanghai, making him promise to
use it constantly and prominently, so that the Chinese
may become accustomed to the startling innovation.
The place is an ideal one for motor carriages, the roads
are macadamized and the climate very fine.
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JIG-FILE FOR FINISHING DIES.

The accompanying sketch was made by our artist
during a recent visit to the works of the American
Waltham watch factory. 1t represents one of the
thousand-and-one handy and ingenious machines with
which the factory 1s crowded. Everyone who has
handled a file at the bench knows how difficult it is to
file a surface that shall be perfectiy plane or exactly
normal to some other surface. No hand is so steady or
eve so true but inequalities or variation will oceur. In
the jig-file.herewith shown the operator is finishing up
some of the fine dies which are used in the factory.
The file is earried in a vertically sliding head. operated
by a crank and connecting rod below. It projects
above a plane cast iron table, upon which the die is

DIES.

firmly held down, and at the same time brought up
with suitable pressure against the file. The machine
isdriven by belt and pulley and requires no manipu-
lation after it is once started, the workman being able
to direct his whole attention to bringing the die to the
required shape. The table is capable of being set and
clamped at any desired angle according as the edges of
the die are to be square or at an angle with its face.
—_—— - ———————————
A LARGE OCTOPUS.
BY PROF. C. F. HOLDER.

One of the most disagreeable animals of the sea to
handle or contemplate is the octopus. The tangle of
arms, the snakelike movements, the strange flashes of
color, the green glittering eyes, are all features that
arouse a strong feeling of aversion on the part of the
observer. 1 have had under observation several octopi
at the Santa Catalina Aquarium and it has been in-
teresting to note the characteristic features of the
various individuals. In a small tank were confined
three individuals having a radial spread of perhaps 18
inches. One affected a light yellow hue and was timid,
sulking behind a rock. Another, of a dark reddish
cast, was continually flourishing its tentacles, rising
and falling on the side of the glass until an observer
nicknamed it the * skirt dancer.” A third was almost
black, and was a vindictive fellow, ready at any time
to make an attack. When I introdueced my hand into
the tank, this octopus would as quick as a flash send
out one long attenuated tentacle and coil about it,
then if an advance was made it would suddenly release
its hold upon the rock and quickly encompass my
hand with its eight arms, pressing the round serrated
disks into the flesh while a
tremulous motion would
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date the supposed enemy. While fastened to the hand, it
still held to the rock, and it was with difficulty released.
When I remained quiet, the animal began to creep
along like a huge spider, but at the first movement of
my fingers it pounced upon my hand again, envelop-
ing it in the eightsnakelikearms. 1 finally twisted out
of its grasp and seized it firmly by the body, when its
rage became intense. Flushes of color passed over it
in rapid sucecession ; now red, black, yellow, and when
at the height of its anger it was mottled and splashed
with black—a frightful creature. It made a desperate
effort to escape, but when released ejected a cloud of
ink, darting off rapidly under its cover.

This octopus resented any intrusion and advanced to
the attack at once. When a strange octopus was placed
in the tank, although much larger, it came out of its
corner without hesitation, eyed the newcomer a mo-
ment, then in some incomprehensible way literally
hurled itself at the enemy, and in a second the two
were rolling over and over in a contest that was amaz-
ing to witness. The sixteen tentacles wound about
each other with the rapidity of light, and both animals
ejected the inky fluid from their siphons. They re-
sembled a ball of snakes rolling along and striking at
each other more than anything else. A close éxamina-
tion of the writhing wass showed that the object ap-
parently was to smother the opponent. Finally, the
newcomer beat a retreat : it was badly wounded. and
succumbed a few hours later,

The octopus is a favorite subject with popular wri-
ters on natural history, and many accounts have been
written of its ferocity, which are almost invariably
denied by naturalists: yet 1 am inclined to think that
in some instances certain individuals are more or less
pugnacious. [ have handled scores of them from the
Gulf of Mexico and California, and observed only one
instance—the one cited —where the animal deliberately
rushed to the attack, though 1 know of two others. One
was observed by Mr. Ralph Arnold, a geologist, of Pa-
sadena. He was wading among the pools at low tide
at Point San Pedro when suddenly he heard a cry and
turning saw some children in a pool, wading. and mov-
ing toward them a large octopus, its long arms raised
above the water. Whether the animal would have at-
tempted to attack them is a question, as it was inter-
rupted in a more or less violent manner. A resident of
Washington told me that once when visiting the shore
he was advised by the fisherman with him to avoid the
pools, and when it becaine necessary to cross them to
pass over as qunickly as possible, as large octopi fre-
quented them. He considered this the exaggeration of
a fisherman, and paid but little attention to it; but
once in crossing a pool, stepping from stone to stone,
suddenly a long livid arm shot out of the water and
reached insinuatingly for his legs, the entire animal
moving rapidly toward him. He, however, reached the
rocks safely and bombarded the animal with stones.
He estimated its size at twenty-five feet across, judg-
ing the tentacles to have been twelve feet in length.
Again, it cannot be determined from this whether the
animal would have seized him : though the observer
was confident that it would, and that it was large
enough to have held him under water had he been
pulled in.

The specimen shown in the accompanying illustra-
tion was taken near Avalon, Santa Catalina Island. Its
arms were over 10 feet in length, giving the animal a
radial spread of at least 20 feet. 'The strength of these
large octopi was shown in this instance, it being al-
most impossible $0 hold the animal until a iarge rope
had been thrown &bout it. In Alaska the octopus at-
tains even a larger size, individuals having been re
ported with a spread from tip to tip of tentacles of 25

be felt.

At the first attack of this
kind the sensation wasone
of horror. The hideous
creature flattened out, as-
similating the color of the
flesh to a marked degree
and evidently endeavoring
to smother the hand with
its folds, as the tentacles
were distended to their
utmost limit. To hold the
hand firm under such cir-
cumstances required some
effort, and I confess when
it was first attemnpted. with
a Florida specimen, 1 beat
a rapid and decided re-
treat; but in the latter
case I waited to see if the
animal’s object was to
bite, knowing that the
bill of so small a specimen
could not make a serious
wound. But the octopus
merely pressed its mouth
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or 30 feet. Such an animal is represented in the Yale
Museum by a cast, and gives an excellent idea of how
the living animal looks. At Santa Catalina Island
small specimens are very common, and one has been
taken in deep water—300 or 600 feet—having a radial
spread of 15 feet, an uncanny monster, which, when it
came up, threw its arms over the side of the boat and
made a powerful resistance. Indeed, it was almost im-
possible to bring it in without tearing and cutting the
large sucker-lined arins.

The octopus is a most interesting creature ; irs eight
sucker-lined arms, like snakes, that creep into every
nook, corner, and ecrevice ; its power of changing color,
blushing and paling at the slightest alarm, being fea-
tures that appeal to the fancy and imagination. The
octopus has a small mouth with jaws which call to
mind those of a parrot and powerful enough to enable
them to sever the vertebr# of good-sized fishes which
they may capture. Each sucker is a factor, and when
it is remembered that there are scores of thewm, with
sharp cutting edges, one can imagine the reserve force
and power of the animal. When closely pressed, they
resort to the ink bag and force a stream of ink out
which permeates thie water and in the shadow of
which they escape. I have seen a squid hurl its ink a
foot or more into the face of a boatman in Florida,
who was peering into the water in search of then.

The octopi in confinement, previously referred to,
eat fish or crab meat, and upon securing it, spread out
their webs, covering as much surface as possible, and
when eating. the tentacles are nearly always in motion,
‘“wriggling ” being the only term to describe their pe-
culiar motion.
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A MECHANICALLY-OPERATED CROSS-CUT SAW,

A novel cross-cut band or chain saw which is de-
signed to saw logs far more rapidly and effectively
than an ordinary saw has been patented by Matthew

CLARK’S CHAIN CROSS-CUT SAW.

J. Clark, of Chaparal, Arizona Territory. Of the ac-
companying illustrations, Fig. 1 1s a perspective view
of the saw in operation; Fig. 2 is a plan view of
a link of the saw; and Fig. 3 is a side elevation of
a link, with the one cutter removed. Fig. 4 is a sec-
tion of a link. The apparatus comprises a bar

having at one end a head adapted to engage
the log. At the other end the bar is threaded
and formed with longitudinal grooves. A box is

mounted to slide upon the plain portion of the bar and
has arms with opposite flanges extending within the
grooves. A two-part nut, operated by a handwheel, is
mounted to turn on the
threaded end of the bar,-

on the back of my hand,ap-
parentlv trving to intimi-

OCTOPUS TAKEN NEAR AVALON,

SANTA CATALINA ISLAND,
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between the flanges of the

arms. In the box a shaft

is journaled carrying a

sprocket-wheel around
‘ which passes the chain-

saw. The links of the
[ chain, as shown in Figs. 2,
3 and 4, are provided at
each side with cutting-
wheels inclined to each
other so that only the
edges will engage the wood,
thus preventing the clog-
ging of the wheels by the
kerf. Chisels are con-
nected with the links and
extend between the inner
faces of the wheels. The
chisels are designed to de-
tach a layer of wood cut
by the wheels. In opera-
tion, the head of the bar is
driven into the log, the
chainsaw is passed around
the log and sprocket, and
the box carrying the
sprocket is shifted along
the bar by turning the
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nut until the chain is taut. As the sawing pro-
gresses, the handwheel is turned so as to screw the
nut outwardly in order to force the sprocket-wheel
toward the outer end of the bar. When the nut
reaches the end of the threaded portion of the bar, a
‘segment of the chain is removed ; and the nut is re-
turned to its initial position.
IMPROVEMENTS IN ROTARY ENGINES.

The many failures which have attended the efforts
to produce a successful rotary engine and the fact that
the direct acting crank and rod reciprocating engine
remains in full possession of the field have led many
people into the erroneous belief that there 1s something
inherently wrong in the
principle of the rotary en-
gine—that, like perpetual
motion or the supposed
self-multiplyving powers of
liquid air, its theory is
based upon a misconcep-
tion or absolute ignorance
of natural physical laws.
As a matter of faet,
however, the objects
aimed at in the rotary en-
gine are perfectly legiti-
mate, and the -principles
upon which inventors have
been working ever since
Ramelli, in 1588, designed
his rotary pump, of which
the rotary engine is actu-
ally a reversal, are perfect-
ly sound.

The stumbling blocks
which have brought rotary
engine builders to grief
have been entirely of a me-
chanical or structural na-
ture.

Undoubtedly the feature
that has proved most at-
tractive in the rotary en-
gine is the fact that the
pressure on the piston isat
all points of the stroke ap-
plied tangentially to the
circle described by the
crank, and so avoids the
“ dead centers” of the re-
ciprocating engine. The
turning moment of any
given amount of pressure
at the crank pin upon the
crank shaft is the product of this pressure by the ver-
tical distance between the direction in which it is ex-
erted and the axis of the crank shaft. In a recipro-
cating engine this vertical distance varies from zero
on the dead centers to a maximum just before the
half stroke, when the crank and connecting rod are at
right angles. Consequently, a constant and even turn-
ing moment can only be secured in the reciprocating
engine by connecting two cylinders to a common shaft
and placing the cranks at ninety degrees. The piston
pressure of a rotary engine, on the contrary, is always
exerted tangentially to the circle described by the
crank, and, consequently, its turning moment is at a
maximum throughout the whole revolution.

There is, moreover, a loss of power in the reciprocat-
ing engine due to the change of direction of pressure at
the cross-head, a certain component of the piston pres-
sure being exerted against the guide bars. This-loss is
cgreatest when the crank is near the half stroke and the
turning moment is largest. Another alluring feature
of the rotary engine is the
fact that the heavier recip-
rocating parts of the stand- ‘
ard type of engine are dis-
pensed with, and it is not
necessary to provide the
customary massive fly-
wheel or heavy counter-
balance weights. Lastly,
there is the attractive fea-
ture of the econowmy of
space that is realized by
doing away with piston
rods, cross-heads, guides,
and connecting rods, and
the economy in material
and labor which is conse-
quently realized in manu-
facture.

Now, the above well-
known theoretical and
practical advantages of
the rotary engine cannot
be disputed and they have
served to attract an
amount of mechanical
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tremely ingenious designs by such men as Cochrane,
Napier, Fletcher and later inventors. While it is true
that hitherto no rotary steam engine, except those of
the turbine type, has been so successful as to establish
itself in competition with the standard reciprocating
engine, the rotary principle has been applied with
marked success to various types .of blowers, ventila
tors and pumps of which Roots’ blower is the most not-
able example.

Chief among the difficulties whleh have hitherto
stood in the way of the production of the successful

‘rotary engine have been those of providing a satisfac-

tory form of valve gear, steam ports, ete., for the ad-
mission and control of the steamn and a suitable sliding

ABUTMENT AND VALVE GEAR—COLWELL ROTARY ENGINE.

abutiment to support the reaction of the steam within
the cylinder. The accompanying engravings ot a two-
cylinder rotary engine, which have been prepared from
drawings furnished by Mr. T. M. Colwell, 704 Atwood
Building, Chicago, Illinois, show an intelligent attempt
on the part of the designer to overcome these difficul-
ties, and it will be noticed that both in the details and
general plan of the engine, there is a departure from
previous types. In the first place the engine is in du-
plicate and consists of two annular eylinders, mounted
upon a comunon shaft, each cylinder having its own
independent valves and abutment gear, the only parts
comumon to the two being the eccentrics, link motion
and reversing mechanism. The annular cylinders are
true circles in cross section, the pistons being segiments
of a true circular ring, with the faces radial to the
center of the main shaft. Theyare packed with split
pistoun rings, and it is stated that no difficulty has been
experienced in securing steam-tight joints either in
these or other moving parts of the engine. The adop-
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tion of the annular form of eylinder conduces to cheap-
ness and accuracy of manufacture, and indeed in these
respects it is perhaps the best form into which the
rotary engine can be cast.

The vital feature of the engine is the abutment
mechanism, shown in the accompanying detail draw-
ings. A rotary engine to be efficient must be so con-
structed that the piston shall be under pressure sub-
stantially throughout its entire stroke, and it mmust be
capable of expanding the steamn to the extent that is
attained in engines of the reciprocating type. To
secure these results the steamm must be admitted
with a minimum amount of clearance between an
abutment and a movable piston, and the supply
must be capable of being
cut offat any desired point
of the revolution. Also it
is evident that for the best
results the arc of the circle
through which the steam
pressure is operative on the
piston must be the great-
est possible. This requires
that the abutmwent be al-
lowed to remain in place
until the piston is about
to complete the entire cir-
cle of movement, then very
rapidly withdrawn to let
the piston pass, and as
rapidly re-inserted behind
the piston so that the
steamn may be again admit-
ted before the piston has
had time to travel any ap-
preciable distance without
pressure.

Now, the difficulty has
been to remove and insert
the abutment with suffi-
cient rapidity without de-
structive hammering or
bruising of the mechanism.
In some engines the abut-
ment has been moved
slowly, with a consequent
increase in what might be
called the “ dead " space in
the cylinder, and to com-
pensate for this the circle
of the piston space has
been inconveniently en-
larged. In the present
case the dilemma has been
avoided by reducing the
weight of the abutment, to allow the use of a ‘‘ swing-
ing " mechanism that is exceedingly rapid in its move-
ment. Intimately associated with the problem of the
swinging abutment is that of the position and action of
the steam ports, and the whole problem is met by using
the regular Corliss valves and gear and placingthe ad-
mission ports in close proximity to the abutment. There
are separate valves for the admission and exhaust, and
these are provided in duplicate (as shown in the illus-
tration), so that by throwing over a single reversing
lever both engines mmay be reversed. This is rendered
possible by using double links for working the valve
stems, so that one pair of eccentrics does duty for the
whole eight valves. The arrangement is clearly shown
in the general view of the engine, where the lower and
upper steam chests contain the forward and reverse
exhaust valves, while the forward and reverse admis-
sion valves and the recess which receives the abut-
ment during its withdrawal are contained in the larger
central steam chest. 'The operation of the valves and
abutment is shown clearly
in the detail views. In
the upper view the piston
has swept by the abutment
which has just beenswung
back into place, and the
inlet valve is admitting
steam, the exhaust valve
being at the same time
open. In the lower view
the steam has been cut off
and the piston is about
to sweep by the exhaust
port. The abutment will
be withdrawn only just in
time to clear the front face
of the piston as it passes
forward in its path. When
the engine is reversed. the
lower adission valve and
the upper exhaust valve
are utilized. The right
haud drawing shows the
mechanism for swinging
the abutment, which is
made exceptionally light
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thought and skill which
bas resulted in sowme ex-

THE COLWELL DOUBLE-CYLINDER ROTARY ENGINE,
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and is pivoted on a ver-
tical shaft wlnch is at-
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tached by a rocker arm and connecting rod to an oscil-
lating disk, as shown. The disk is oscillated by a
horizoutal shaft which is attached to a rocker arm
actuated by the valve gear link motion. As this arm
reciprocates it engages a pin on the disk and draws it
forward, thereby swiftly removing the abutment from
the steam space. The instant the abutment is clear of
the cylinder, the horizontal arm is tripped and the disk
under the influence of the dash-pot, which is shown
below the disk, flies back to its normal position and
swings the abutment into place within the cylinder.
The arrangement and action of the valves and abut-
ment indicate a careful study of the idiosyncrasies of
the rotary engine, and in the matter of clearances at
the abutment the design appears to be well up to the
limit of possibilities of an engine of this particular
type.
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Repairing Vessels at Cavité.

Naval Constructor Hobson has some pertinent com-
ment to make on the question of dry-docking facili-
ties required by the government at Cavité, which he
embodies in a report submitted to the Navy Depart-
ment recently, on the question of the wrecked vessels
raised in Manila Bay, which are now being repaired at
Hong-Kong under his direction. Mr. Hobson contends
that economy demands that the United States estab-
lish its own dock and repair station, and shows that
large sums would be saved which are now paid private
firms at Hong-Kong for overhauling American war-
ships.
~ His report is an argument in favor of the main-
tenance in the Philippines of an important navy yard
and dry dock, where the largest and most powerful
vessels of war may be overhauled and attended to. The
repert states that in compliance with the bureau’s di-
recrion the three vessels under reconstruction, the
* Isla de Cuba.,” “ Isla de Luzon,” and ** Don Juan de
Austrias,” are about 80 per cent completed. The
value of the vessels when completed, exclusive of arma-
ment, will be about as follows : * Isla de Cuba,” $215,-
000 ; **Isla de Luzon.” $215,000; ‘“ Don Juan de Aus-
trias,” $180,000. Total, $610,000. Raising and refitting
have cost about $304,000, making a net gain to the gov-

“ernment on the three vessels of $306,000. The credit
for this result ,is given to Naval Constructor Capps,
who made the contracts. Thus the large engine parts
were scarcely injured at all. This feature has an im-
portant bearing upon the wrecks still in Manila Bay

"which he is to examine with divers when the vessels
now in hand are completed. The longer period that
they have been immersed may not have seriously in-
jured the principal parts, and there may be similar ad-
vantage to the government in further salvage, particu-
larly as to the ** Don Antonio de Ulloa” and the *‘Ve-
lasco,” sister ships to the ‘“ Don Juan de Austrias,”
which, from all accounts, suffered less damage than
those that have been raised.

Mr. Hobson adds : ‘‘ There would be great advantage
to the government in the establishment in the Philip-
pines of a yard thoroughly equipped with docks and
plant capable of doing all the work of docking and re-
pairing of the navy. The British government is under-
taking such an establishment here, though at great
cost, involving the making and reclaiming of a large
part of the land required. This would necessitate the
enployment of Chinese labor. This labor is not only
unlimited, but it is equal to practically all the require-
ments of modern industry. Chinese do all the work in-
side and out for all the departments of the shipyard,
white supervision being required only to show what is
wanted. The Chinese have a remarkable natural apti-
tude. Their industrial capacity is simply marvelous.
To the extent of my observations and inquiries, there
is no place in modern industry which they cannot
fill.”

In his speech introducing the naval works bill in the
Commons, Mr. Austin Chamberlain, in order to show
the necessity for increased dock acecommodation, stated
that whereas, in the year ending March 31, 1889, the
tonnage of the vessels built and building for the royal
navy was 864,000 tons, on March 31 of this year it was
1,800,000 tons ; more than double that of ten years ago.
The longest battleship then was 345 feet long and the
largest cruiser 400 feet. Now battleships of 400 feet in
length are being built, and there are cruisers 500 feet
long in commission.

The British government have in contemplation the
immediate construction of five first-class docks for
naval purposes solely. One of these new docks will be
built at Chatham, and will be of sufficient dimensions
to accommodate the largest ship afloat in the British
navy. Another dock is to be built at Hong-Kong.
This last named dock will be 750 feet in length and of
dimensions to accommodate the ships of the “Majes-
tic” class. At Bermuda another fine dock will be added
to the one already at that important point. At Malta
two docks will be laid down, and the latest improve-
ments will be embodied in these docks, as also in the
two to be built at Cape Town, Africa. These five
docks are to be of stone and built in the most thorough

manner and will cost an aggregate of $5,000,000.—Army
and Navy Journal.
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Sorrespondence.

Can Insects Count?
To the Editor of the SCIENTIFIC AMERICAN :

That insects have some idea of numbers is claimed
by Lieut.-Colonel Delauney in La Nature, Paris, July,
on the base of a single observation made upon what
seemns to have been a small bug allied to Corisa, in
New Caledonia. It was noted that this species was
gyrating upon a leaf, first in one direction, then in the
other, beginning with six turns and coming down in
order to one. This was done once only, and no other
specimens were observed. That the insect could count.
from six to one is thus considered proved upon what
seems to one who has observed insects remarkably
slim evidence.

The gyrating habit is a common one in insects and
especially among some of the smaller moths or Tineids,
who rarely come to rest after alighting without first
turning several times in one or both directions in
succession. Sometimes, without apparent cause, they
will begin a dance that lasts for some timne, alimost
exactly as described by Colonel Delauney, save that
I have never noted the regular decrease in the num-
ber of turns. I cannot in the least believe that the
insects have any real idea of number connected with
these turnings ; but I am nevertheless convinced that
some insects do count up to considerably more than
six.

An interesting illustration came under my notice in
July, while collecting on the New Jersey side of the
Delaware, at the V' eber Gap. At the foot of the cliff,
along the line of the railroad, all the old sumach canes
were used by the little wasp Odynerus ornatus for
breeding purposes, and from three to six brood cham-
bers were found in the canes. The cells were stored
with_the larve of the locust leaf beetle, Odontata
suturalis, then about full grown. and as a matter of
curiosity I counted those in the’ cells of one stalk, find-
ing ten in each store. To ascertain whether this was
uniform I cut all that I could find at that spot gnd
invariably ten larva were contained in a completed
cell. The little wasp begins by putting in one larva
and then lays an egg upon or at the side of it. Nine
additional larvae are then brought in, one ata time:
for the larva is almost as large as the wasp, and then
the cell is capped. Now this insect can not only count
up to ten, but it can carry the idea of numbers for
some appreciable time. After three or four larve have
been placed in the cell the bottom one is lost to view
and counting from above becomes an impossibility.
The insect must, therefore, keep tab on its trips so as
to neither over nor understock its cell. It is not a
question of length of cell and simply filling a given
space, for the diameter of the stalks varied, and as the
diameter becamne greater the length of the cells became
less.

It is worth noting that the habits of this little wasp
have not been recorded, heretofore; but I have no
doubt its allies with similar habits will be found to
have the number sense equally well developed.

Joux B. SmiTH, Se.D.

Rutgers College, New Brunswick, N. J.,

August 25, 1899.

Wood Seasoning by Electrieity.

In a recent issue of a European trade journal. there
is a description of a new process of seasoning wood and
timber by electricity, known as the Nodon-Bretoneau
process, which must be a cominercial success, for it is
claimed that the company’s shares are now at a pre-
mium of nearly 600 per cent, says E. Theophilus Liefeld,
United States consul at Freiburg. Theeffect of the elec-
trical treatment seems to be to expel the sap and replace
it by insoluble matter which will not putrefy, and toin-
crease the tenacity of the wood and its resistance to
vertical compression.

Thisis said to be the first industrial application of
the principle of electric osimose, viz., if the electrodes
in an electrolytic solution are separated by a porous
partition and a current passes, the voluine of the liquid
in contact with the positive pole diminishes, while
that in contact with the negative pole increases.

The process is about as follows :

The positive pole of a dynamo is connected with a
lead grating, upon which the wood to be treated is
placed. A solution, which is kept at the uniform
temperature of 100° F. by means of a steam pipe
underneath the grating, is poured into the vat so as to
almost cover the log of wood treated. At a public de-
monstration, the solution used contained 10 per cent
of borax, 5 per cent of resin, and three-fourths of 1
per cent of carbonate of soda. the borax being used
on account of its antiseptic properties and the carbon-
ate of soda to help dissolve the resin. A porous tray,
the bottom of which consists of two sheets of canvas
with a sheet of felt between, is placed over the log,
and a sheet of lead connected with the negative pole
of the dvnamo is placed above this.

Whenthe current is turned on, the solution is drawn
from the bottom and the sap driven out, and its place
taken by the borax and resin. The timne required for
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a 10-inch log is about seven or eight hours, and then
the wood is slowly dried, which takes in the open air'in
summer several weeks or even months. It was stated
that a unit of electrical energy was required for every
gix cubic feet of timber treated.

Commercial Education in Russia,

Commercial education is continually receiving more
attention and encouragement in Russia. Not only the
government, but also comimercial institutions, large
firms, and even private individuals, are opening new
comnercial educational establishiments, varying from
the engineering college (polytechnic) opened by the
government at Warsaw last year, where young men
who wish to become civil, mechanical, chemical, or
electrical engineers, architects, or surveyors, can obtain
a thorough theoretical and practical technical educa-
tion, to the simple evening artisans’ class, designed to
give apprentices a certain amount of theoretical know-
ledge of their trade to supplement the practical know-
ledge gained at their work. Consul-General Murray
says that between these two extremes come cominer-
cial schools, where boys can get a thorough cowmercial
education as clerks or commercial men, and artisan
schools, where the sons of workingmen can get a pre-
liminary education at certain trades, such as carpenter-
ing, locksmiths, ete. It thus only remains for the parents,
and the boy himself, to decide what line he will take,
and how much time can be given to his education, for
which facilities are at hand from the time he first goes
to school until he has finished at the engineering
college at 22 or 23. The two branches of commercial
education which appear to be the most neglected, as
compared with Germany, are shorthand, it being ex-
tremely difficult to get a clerk who can take down a
letter in shorthand, and then print it off on the type-
writer, so common an accomplishimment elsewhere, and
the careful special training of commercial travelers,
which is carried to such a pitech of perfection in Ger-
many, has little attention paid to it in Russia.—Jour-
nal of the Society of Arts.

P

Igniting a Jet of Hydrogen,

C. G. Hopkins describes a method by which a jet of
recently generated hydrogen can be ignited with abso-
lute safety and without loss of time. As sooun as the
action begins, collect the escaping gas in a test-tube,
and, when the latter is thought to be full of pure gas,
remove it two or three feet from the generator and
ignite the hydrogen in it; then immediately attempt
to light the jet of hydrogen with the hydrogen flame
contained in the test-tube. If the gas is explosive, it
will explode in the test-tube and leave no flame. If,
on the other hand, a flame remains in the test-tube
with which the jet can be ignited, it is certain that the
gas in the generator is no longer explosive. By adopt-
ing the precaution, therefore, of never lighting the
hydrogen jet except with the hydrogen flame obtained
as described above, absolute safety can be insured.
Attempts may be made to ignite the jet by this method
as often as thought proper. and if the hydrogen is
properly generated, the gas will be ignited in less than
a minute.—Journ. Am. Chem. Society.

P

Extinguishment ot Fires In Mines,

An account of the application of liquefied carbonic
acid gas to extinguish underground fires was given by
Mr. George Spencer at the recent meeting of the In-
stitution of Mining Engineers, says Nature. At a
colliery with which Mr. Spencer was connected a fire
occurred in a heading, as the result of a fall of roof
and sides on steam-pipes. The heading wuas built off
with as little delay as possible, but notwithstanding
all efforts to shut out the air, sufficient reached the
seat of fire to keep it burning slowly. It was there-
fore decided to apply carbon dioxide, and for this pur-

- pose six cylinders of liquefied gas were successfully

used. It is not claimed that the method described can
be successfully applied to all fires, but there are un-
doubtedly many cases which might be so treated. In
case of fire on shipboard, the use of carbon dioxide
would no doubt prove invaluable, as it could be quickly
applied, and would not cause the same damage to
cargoes as water. '

¢ City of Rome? Strikes an Iceberg.

The recent collision of the * City of Roime?” with an
iceberg brings forecibly to mind one of the many dan-
gers to which transatlantic navigation is exposed. The
vessel at the time was in latitude 4830 N. and longi-
tude 4844 W. The weather was foggy and a rain had
just ceased falling when an iceberg was sighted near
at hand. and the ship was slowed down to quarter
speed. Shortly after this a massive berg loomed up
over the bow of the liner, and before the engines could
be reversed she struek. and her bow lifted several feet,
the vessel finallv sliding back into the water again.

Fortunately she sustained no damage beneath the
waterline, the only marks of the encounter being her
crushed figurehead and a bent bobstay.

—

THE United States torpedo boar * Talbot” is beins,
fitted with machinery for the use of liquid fuel and the
work is being done at the Norfolk navy yard.
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Science Notes.

A Labrador mail steamer reports that the Peary
expedition steamer ** Diana ™ has been met and hailed
and that all on board are well. The ** Diana” expected
to reach Disco, Greenland, on July 29.

Major Ross, who was sent to Sierra Leone by the
Liverpool School of Tropical Diseases to discover the
malarial mosquito, has wired home that the malarial
mosquito has been found and to send help to carry on
further investigations.

Stonehenge, on Salisbury Plain, is for sale; 1,300
acres of surrounding land are offered for $625.000. It
is to be hoped that the British government will see fit
to purchase Stonehenge, which is one of the most re-
markable arch®ological monuments in the world.

The use of homing pigeons by the United States
navy has become quite important, and we have already
illustrated the system employed. Birds are now being

educated by means of Long Branch steamers, in order

that they may be used when Admiral Dewey arrives.

The recent explorations which have been made at
Carthage have resulted in very important finds. The
sanctuary of Jupiter Ammon has been discovered, and
the current SUPPLEMENT and the issue for next week
will both contain illustrations descriptive of the dis-
coveries made in the Punic Acropolis.

The French surgeon, Dr. Doyen, has exhibited to nu-
merous doctors and students at the Kiel University
cinematograph pictures showing various surgical opera-
tions. The doctor advocates the use of such pictures
for the education of students, saying they are far more
effective than the most elaborately written descrip-
tions.

Dr. Sven Hedin has departed on a new expedition to
Central Asia, and expects to be absent about two years
and a half, chiefly in eastern Turkestan and northern
Thibet. The Russian government will give his ex-
pedition free passage over lines of railway and will
provide him with an escort of Cossacks whenever he
may require them.

The mining exhibits at the Paris Exposition will be
most interesting. There will be two realistic repre-

sentations and demonstrations of the art of mining. .

A shaft 5 feet in diameter will serve regular mine work-
ings, and all of the machinery will be of the regular
type in actual use in wines. Visitors will also have
the opportunity of visiting the catacombs under the
city.

The International Commercial Congress to be con-
vened at Philadelphia, October 10, 1899, during the
International Export Exposition, will be the first of its
kind in all ¢ommercial history. Its members will be
made up of delegates from the Chambers of Com-
merce, Boards of Trade, ete., and will come from
Latin America, Africa, Australia, India, China, Japan
and other countries.

The Director of the Geological Survey has just
issued a pamphlet entitled ‘‘ Maps and Desecriptions of
Routes of Explorations in Alaska in 1898, with General
Information concerning the Territory.” There are
ten maps which are admirably executed. The pamph-
let contains special reports on various expeditions and
general information concerning the Territory by geo-
graphical provinces and some very valuable tabulated
information, including the gold production of Alaska.
The various routes and means of transportation are
clearly shown. The publication is intended for wide-
spread distribution, and copies can be obtained by
the aid of Congressinen.

In the United States the drug store seems to be the
one place in which Americans get something for noth-
ing ; postage stamps at governiment rates and free
directories are the universal rule. Some New York drug-
aists have decided to institute a reform in the matter of
the directory at least, and have placed the book in an
open box so that it ecan be reached by the dropping of
a penny in the slot. The entry of the coin releases the
spring, the lid mayv then be lifted and the book con-
sulted. Many city druggists do not go to the expense
of purchasing a new directory every vear, but with the
aid of a device of this kind it is probable that new
directories would be forthcoming every year, and the
proceeds might be devoted to charity and the drug-
aist relieved of the ' free directory ” nuisance.

J. A. Brashear has just completed one of the pair of
large astronomical camera doublets for the observatory
of the University of Heidelberg, Germany. They are
next to the largest ever made. They are 16 inches
clear aperture and 80 inches focal length. Two of
these doublets, each consisting of four lenses, are to be
made and are to- be used almost exclusively for the
photographic discovery of asteroids. The reasons for
making two cameras and objectives is to serve asa
check. The track of an asteroid on an 8X10 plate is
only about one-twentieth of an inch longfora three
hours’ exposure. As the curves of the lenses have ne-
cessarily to be very deep, the casting of the great disks
was found to be very troublesome. The fund for the
equipment was given by MissCatherine Bruce, of New
York city.
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Engineering Notes.

The ‘* Oceanic " started from Liverpool on Septem-
ber 6, at 7 P. M., for her maiden voyage to New York.
It is expected she will arrive at New York at 7 A. M.,
September 13.

Nieholas Riggenbach, the engineer for many of the
funicular and rack and pinion railways of Switzerland,
died recently. He directed the construction of the
Righi Railway.

The Boston and Albany Railroad are now running
trains into the new South Station at Boston. The
trains of the Providence Division will run into the
station.

The ** Kaiser Wilhelm der Grosse™ has lowered the
time of ocean passage from Cherbourg to New York by
two hours and fifty-three minutes. It covered a course
over the northern route of 3.049 knots at an average
speed of 22:08 knots.

The Baltimore and Ohio Railroad has appointed an
**Industrial Agent” whose duties are to advise manu-
facturers and others as to desirable locations for busi-
ness enterprises. It is believed that this systemn will
tend to develop the resources of the territory con-
tiguous to the lines of the company.

A Providence company has recently made an emery
wheel 39 inches in diameter and 12 inches thick. It
was built up on a special iron center 31 inches in dia-
weter, which ran on a 3#; inch shaft. According to
The Iron Age, the whole affair weighed over 1,200
pounds. The machine  was designed for grinding
wooden balls.

A commission appointed some time- ago to consider
the feasibility of construction of a mountain railroad
to the top of Mont Blanc has made a favorable report,
and it is possible that the enterprise will be carried
out. If so, the line will start from Chamonix and ex-
tend almost to the apex of the great mountain, a
length of 64 miles.

The Bald win Locomotive Works have secured a con-
tract to supply twenty compound locomotives for the
Saxon State Railway of the German Empire. The
price quoted is 54.760 marks each. One firmin Breslau
made an offer of 220 marks lower, but they required
much longer time to make the locomotives, so the con-

tract was given to the Philadelphia concern.

The Chicago Drainage Canal is to be opened next
December, and the trustees are now spurring on the
contractors, and extra prices are to be paid to certain
of them who will guarantee the completion of their
work in December. It is desired to have the canal
completed and opened before Congress meets, in order
to avoid the opposition that will be mmade at. the next
session.

One of the most important American exhibitions at
the Paris Exposition will be a model, some twenty feet
long, of the Chicago Drainage Canal. In connection
with this will be shown models of all the great variety
of excavating and conveying machinery which was
used in this important engineering work. The models

will be shown in operation, and it is believed that it

will be one of the most interesting of all the engineer-
ing exhibitions at the Exposition.

Following the wake of our Navy Department, the
British Admiralty is about to add a modern steel float-
ing dock to its docking equipment. The naval work
bill, which recently passed its second and final read-
ing in Parliament, contains an item for a first-class
floating dock at Bermuda. Messrs. Clark & Standfield,
designers of the naval 18,000-ton dock now being built
at Sparrows Point, will draw the plans of this new
dock of 17,500 tons ‘lifting capacity. At present they
are building in England, from their own designs, a
steel floating dock for the Siberian Railroad. which
will be sent out in sections to Yalienwan and there
put together.

Nelson’s old flag-ship, the *‘ Foudroyant,” was built
in 1789 and was launched in 1793. She was wrecked
at Blackpool in 1897, and part of her keel is now em-
bedded in the sands at that place, and the remains of
the vessel, her timbers, ete., are still in a yard at the
place. At the Birmingham mint there are forty tous
of copper from the vessel. Notwithstanding the fact
that this ship, and the * Victory,” were the only two
remaining vessels which remind ns of the famous sailors
of the great fighting era, the Admiralty decided in 1892
to get rid of the relic, and she was sold to a German
firim of ship breakers. Such an outery was made that
she was re-purchased. but in a curious hurricane on
June 16, 1897, at Blackpool she broke from her moor-
ings and driving shoreward became a total wreck. She
wassold for $1.250, and the purchaser began the work
of breaking her up. The first blast killed a woman
who was passing on the beach, and this so disheartened
the owner that -he resold her to a syndicate. Some
idea of the lively actions in the days of 80 gun ships
may be seen from the data of powder and shot from
the “ Foudroyant ” expended on the ** Guillaume Tell.”
This was 162 barrels of powder, 1,200 thirty-two pound
shot, 1,240 twenty-four pound shot, 100 eighteen pound
shot and 200 twelve pound shot.
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Electrical Notes.
® The Odeon Theater, Buenos Ayres, is heated by elec-
tricitv. This is not the first theater in the world to be
so heated, but very few large public buildings have
been warmed in this manner.

Electricity has been used to some extent for glass
making. It is said that with the electric are, a pot
of glass can be melted in few minutes, which, in the
old process, would require hours.

Herr A. Adt has found that magnets made from
wolframn steel are more powerful than those made of
other steel, but on the other hand, they lose their mag-
netism faster than some of the others.

Marconi’s experiments have been so satisfactory to
the British Admiralty that a complete set of apparatus
for wireless telegraphy hasbeen supplied to the *‘ De-
fiance,” the torpedo schoolship at Devonport, for future
experiments by naval officers.

The Paris, Lyons and Mediterranean Railway Com-
pany has undertaken the construction and operation
of an electric railway between Fayet and Chaionix.
The power is to be furnished by the river Arve. Each
car will be supplied with its own motor.

The New York, New Haven, and Hartford Railway
are, it is said, contemplating the putting in of the third
rail system electric line for passengers between the
Harlem River and New Rochelle. Their other experi-
ments in this line have proved very satisfactory.

The second section of the Jungfrau railway has been
opened by the company. It is only half a mile long
and consists of a tunnel with a continuous gradient of
25 per cent. After the line reaches the Eigerwand
station, work will probably be stopped until more
capital is subseribed.

The London County Council has authorized the ex-
penditure of $50.000 for the construction of an experi-
mental system of underground electrical traction. The
underground trolley is used so successfully in the
United States that it hardly seems necessary to spend
$50,000 in demonstrating the value of a system which
is already ceonclusively proved.

The manufacture of carbons for electric light is very
interesting. The plastic mass is driven out through a
small aperture with the aid of a hydraulic press. They
are then baked in furnaces and are automatically
electro-plated with copper. The plating operation is
particularly interesting and is described and illus-
trated in the current issue of the SUPPLEMENT.

At the Paris Exposition the central power station
will be 1,200 feet long and 120 feet wide. There will be
45,000 steain horse power and 25,000 electrical horse
power. The stean will be supplied at a pressure of
142 pounds per square inch. Electricity will be sup-
plied at voltages of 125, 250, and 500 for direct, and 2,200
for alternating currents. The price for steam power
will vary from 168 cents per horse power to 0°57 cent
per horse power, depending upon the size of the engine.

The third rail has claimed its first victim in Brook-
lvn, N. Y. A track inspecior, while looking over the
tracks of an elevated road, noticed that a serew in one
of the rail clamps had worked loose. He was stooping
to examine it, when he slipped on the ties and fell face
downward on the electrically-charged third rail. In
falling he thrust one of his feet backward and the
lower part of his leg rested on the tin roof of the stair-
way leading to the street, thus establishing a complete
circuit, and the full forece of the current passed through
his body. It was found that he had been horribly
burned on his face, hands, and legs.

According to The Electrical World, Prof. W. L.
Bryan, of the University of Indiana, and Mr. N.
Harter, telegraph superintendent, have been investi-
gating the mental processes in acquiring proficiency in
the use of the Morse code. The investigators con-
cluded, after a variety of tests, that the study of tele-
graphy is analogous to that of learning to read and of
acquiring a foreign language. “ There is the same
rapid improvement at first, the same dispiriting level
just below the ability to understand ordinary conver-
sation, the same rapid ascent into usable knowledge of
the language, and the same long struggle, seldom com-
pleted, before one has freedom in the language.”

We have already referrel to electrically propelled
ferryboats, which are to be used between Philadelphia,
Pa., and Camden, N. J. At first sight it seemed as
though there was no necessity for having electric ferry-
boats, but it should be remembered that with the
ferryboat the service is not continuous, and for this
reason is not economical. The engines and boilers can
only be used part of the time, but with an electrical
equipment the charging of the storage batteries may
be continuous while the boat is in the slip. A vast
amount of space will be saved, and the storage bat-
teries mnay be placed near the keel. The charging may
be done while the boat is in its slip at the end of each
trip. There will be no dust or odor, the attendance
will be lessened, and there will be no time lost in mak-
ing signals to the engineer, for there is no reason why
the steersman cannot operate the motors from the
pilot house.
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COMPRESSED AIR TRACTION IN NEW YORK CITY.

The extensive cowmpressed air plant which bhas re-
cently been erected by the American Air Power Coiu-
pany at the corner of Twelfth Avenue and Twenty-
fourth Street, in this city, is now in active operation,
and the new cowpressed air cars which it supplies are
in regular service on the Twenty-eighth and Twenty-
ninth Street lines of the Metropolitan Street Railway
Company. The compressing engine is of special in-
terest, both on account of its abnormal size and power
and the high working pressure which is obtained. The
single compressing engine is of 1,000 horse power, and
the compressed air, after the fourth stage of cooling, is

DETAILS OF THE HEATER AND REDUCING VALVE.

stored in the flasks at the high pressure of 2,400 pounds
to the square inch. The engine, which is of the verti-
cal cross-compound type, built by the Allis Commpany,
of Milwaukee, is an extremely handsome specimen of
the engine builders’ art, and together with its massive
brick foundations, it towers 60 feet above the ground
floor of the building. Our front page engraving, which
is taken at the level of upper floor of the engine house,
shows only the engine proper and the upper courses of
the 1wassive brick piers on which it is carried. The
diagram of the whole plant shows the compressors and
the four inter-coolers situated on the ground floor of
the building. The compressing engine has cylinders
32 inches and 68 inches in diameter by 60 inches stroke.
Steam is furnished at a pressure of 150 pounds to
the square inch, and working with the most economical
point of cut-off the horse power is just 1,000. Our
illustration shows the massive character of the con-
struction, and as an instance of the size of its parts we
may wention that the erank shaft is 22 inches in dia-
weter, with bearings 20 inches in diameter by 36
inches in length, while the flywheel, which is placed
centrally on the shaft between the cranks, is 22 feet in
diameter and weighs 60 tons. The air cowmpressor,
which is carried directly beneath, is of the four-cylin-
der type, the compressing cylinders being securely
anchored between the masses of brickwork which form
the two legs of the piers. The low pressure cylinder is
46 inches, the intermediates are 24 inches and 14 inches,
and the high pressure cylinder 6 inches in diameter,
the common stroke, of course, being 60 inches or
the same as that of the engine. The initial and first
intermediate air cylinders are placed directly below
the low pressure steam cylinder, and the second inter-
mediate and high pressure air cylinders are below the
high pressure steam cylinders. Each crosshead of the
steam engine has four transverse arms, from which
four distance rods lead down to connect with the corre-
sponding crosshead to which the air pressure piston
rod is attached. These rods are clearly shown on
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our first page engraving and in the diagram already
referred to.

There are four sets of intermediate coolers for reduc-
ing the temperature of the air at each stage of com-
pression, placed conveniently on either side of the
foundations. Each of the two inter-coolers for the
lower pressures consists of a eylindrical shell contain-
ing a set of vertical cooling pipes, while in the coolers
for the higher pressures a single coil pipe is used ; the
air in each case passing through the pipes, which are
surrounded with circulating water at atmospheric
temperature. The action of the system is as follows :
The air after compression in the low pressure cylinder
is led through the first inter-cooler,
from which it issues carrying a press-
ure of 40 pounds to the square inch.
It then passes to the first interimediate
cylinder, where, after further compres-
sion, it is led to the second inter-cooler
which it leaves at a pressure of 180
pounds to the square inch. It is next
compressed in the second intermediate
cylinder, then cooled to atmospheric
temperaturg at a pressure of 850
pounds, and finally it is compressed in
the 6-inch cylinder and cooled to at-
mospherie temperature under a press-
ure of 2,400 pounds to the square inch,
at which pressure it is led to a nest of
storage cylinders in the charging room.
The water used for cooling the air in
the inter-coolers is taken from the
North River. which is only a couple
of hundred yards distant, through a
16-inch water main, and after passing
through the inter-coolers the water is
returned to the river through a dis-
charge main of the same size. Adjoin-
ing the engine house is a charging plant and a car
house. The cars on their return from a trip are run in
on the tracks adjoining the storage cylinders, where
suitable connections are made and a fresh supply of
compressed air at the working pressure is fed to the
storage cylinders, which are carried beneath the seats
of the cars.

The cars which are being used in this service are
practically the same in construction as the four-wheel
cars which are used on the underground trolley lines.
The car body weighs 6,000 pounds, the trucks 4,500
pounds, the air reservoirs 4,200 pounds, two motors
weigh each 1,400 pounds, and the other parts and fit-
tings of the car bring up the total weight to about 914
tons. The air motors are carried one upon each -axle,
in two dustproof cast iron casings. Each axle is driven
independently, one of them by the two high pressure
motors and the other by the two low pressure motors.
It will be thus seen that the cars are made to conform
in respect of distribution of the driving power to the
standard practice on electrically equipped lines. The
high pressure motor has two high pressure cylinders,
each 4 inches in diameter with a 6-inch stroke, and

-similarly the low pressure motor has two cylinders 8

inches in diameter by 6-inch stroke. In each case a
9l4-inch pinion is geared upon the crank shaft and
meshes with a-21-inch gear wheel keyed on the middle
of the car axle. The cylinders are bolted to the casing
and lie outside of the same, while within the casing are
the piston rods, crossheads, cranks, gears, and in fact
all of the moving mechanism, and the whole is closed
in with a cast iron cover, which on being lifted exposes
all the moving parts for inspection or repairs. One of
our engravings, showing one cylinder and its connec-
tions, is introduced to illustrate the construction of the
reversing mechanism. The eccentric disk is not mount-
ed directly upon the shaft but upon a pair of parallel
guides which are pitched at an angle to the shaft, one
above and one below it, and have a motion parallel to
its axis. When the guides are thrust in toward the

,H’Uiiﬂll W“Wf R

ARRANGEMENT OF

STORAGE FLASKS. MOTORS. AND HEATER ON COMPRESSED

© 1899 SCIENTIFIC AMERICAN, INC.

= ‘(\

SEPTEMBER 16, 18g99.

crank the eeccentrie disk is thrown up, and when they
are drawn out the disk is thrown down, thereby giving
a forward or reverse motion to the engine. The idea
is not new ; but it has been ingeniously applied in the
present instance, and lends itself admirably to the
peculiar construction of these motors. It does away
with one eccentric and the usual link motion. The
bottom of the casing is filled with oil so that the motors
are self-lubricating after the fashion of the Westing-
house and other fast-running engines. The construc-
tion is very compact and the whole design well worked
out.

The compressed air is carried in seamless steel flasks,
which are placed beneath the seats of the car, three on
each side, as shown in the accompanying engraving.
The flasks are 2114 feet in length by 2 feet 5 inches in
external circuimmference and they are tested, before be-
ing placed in service, to a pressure three times as great
as the working pressure. From the ends of flasks the
air is led through the heater, a wrought iron cylindri-
cal reservoir which is supported between the t wo motors,
as shown in the detail drawings of the car and the
heater. The latter is echarged with 60 cubic feet of hot
water under a pressure of 210 pounds at a temperature
of 400 degrees. After the pipe has passed through the
heater where the air takes up sufficient heat to prevent
the subsequent freezing of any moisture which it may
contain, the air enters the redncing valve, of which we
show a sectional view, where its pressure is lowered
from 2,400 pounds to 320 pounds to the square inch.
1t then-passes to the throttle valves at each end of the
car, and th=2nce to the injector, where a proper amount

HALF VIEW OF ONE MOTOR, SHOWING REVERSING
GEAR.

of moisture is sprayed into the air from the heater, the
temperature of the spray being, of course, 400°. The
air with the moisture which it has taken up now passes
through a spiral coil in the heater (see detail view),
where its temperature is raised to that of the heater,
or 400°, at which temperature and corresponding pres-
sure it enters the high pressure cylinders. From the
high pressure cylinders it is carried direct to the low
pressure cylinders and then exhausts to the atmosphere
on the under side of these cylinders through a muffier.
The exhaust, except at starting, is scarcely audible.

1t will be seen that the system of the American Air
Power Company differs very materially from that of
the Hardie system, which we have already described at
considerable length in this journal. (See SCIENTIFIC
AMERICAN of January 30, 1897.) In the latter system
the air is allowed to pass freely through the hot water
of the heater, but this method has the serious defect
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AIR CARS OF METROPOLITAN STREET RAILWAY COMPANY.
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of being liable to carry excessive quantities of water
into the motors, and of reducing the pressure in the
heater from that of air to the pressure necessary to
maintain the water at a temperature ot 400°, and these
drawbacks are avoided by the type of heater used on
these cars. The moisture taken up by the air has the
double advantage of giving a better packing at the
joints and of serving to maintain the pressure through-
out the full stroke of the pistons by continually vapor-
izing during the advance of the piston after the point
of cut-off. The speed of the car is controlled partly by
the variation of the cut-off and partly by the manipu-
lation of the throttle, the control in both cases being
operated from the platform, where there are two
handles, the upper one working the throttle, the lower
one the cut-off. The cut-off has four notches corre-
sponding to three variations in the speed and the full
stop.

Under the present conditions of working, the cars
have a capacity of fifteen miles with a charge of air
occupying all space intermediate the seats, or the
capacity could be increased up to as high a~ forty miles
by placing on the cars as large a number of flasks as
could possibly be crowded in, or it could be increased
by raising the working pressure, a change which the
company is now about, to make. The motion of the
cars is very agreeable ; there is an absence of jar such
as is noticeable on the cable and electrie roads, and we
understand that, as far as they have been tested,
they are giving great satisfaction. We are indebted
for our particulars to the courtesy of Mr. W. Hoadley
Knight, the engineer of the American Air Power Com-
pany.

Method of Developing Films in Omne Strip.

Mr. L. Jarvis, in The Photo-American, explains the
following plan of developing ribbon films: I pin the
ribbon filn on a board. face up, and paint it with a
wide, rubber-bound camel-hair brush, kept full of de-
veloper while brushing. It'is as neat as it is simple,
and, short of developing each exposure separately, is
the most rational way of going about the work scien-
tifically. The materials necessary are two boards four
feet long, one for developing and one for fixing upon ;
a two to three-inch rubber-bound camel-hair brush,
some developer, hypo, blotters, and absorbent cotton.
From start to finish the fingers are not even wet with
any chemical used. Before darkening the room (the
bath-room, of course) 1 prepare two ounces of fresh
developer and pour it in a small tray. In another tray
or saucer I have old developer, and in still another ten
per cent bromide of potash solution. There is also a
bottle of hypo solution with a goodly tuft of cotton
handy. Now darkening the room and lighting my
lamp, I spread clean blotters on my developing board,
which is of half-inch clear pine, four feet long and one
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hand. Those whose dark rooms have no such conve
nient arrangement can, doubtless, heat the blotters on
top of the dark-room lamp. The filins remain moist
with developer nicely, and it is no trouble at all to
keep themn covered if well wet at first. 1 never had a
case of spotting yet from unequal application of the
developer by the brush, and 1 have developed a large
number of rolls in this nanner. In winter, if the film
is brittle, a drop or two of glycerine in the developer
will be found excellent. There need be no hurry, no
worry about results, and an easier way of improving a
negative by local treatment could not be imagined, as
it all lies before the operator as plain as a picture, and
the spots which need bringing out or retarding, as the
case may be, show plainly. In developing a number
of strips at once in a tray, one cannot stop long to
doctor little patches, because the other filins need con-
stant turning; so all get the same treatment practic-
ally, and we all know what the average is by such a
manifestly imperfect method. Having tinished develop-
ing, remove the pins, and. with a bit of blotter grasped
between thumb and finger of each hand, remove the
film to the other board, which is not covered. Pin it
down securely, using about eight pins, and put it in
the bath tub under the tap to clear it of stain. After
a few moinents remove it to the table and mop it over
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to be more exact, two grains to the ounce of water,
will be strong enough to remove the greater part of
the stain. All the stain should not be removed, espe-
cially from a thin negative, as the color in the film
helps the printing in the shadows. After the acid
treatment the full amount of washing should ensue,
when nothing remains but to swab the film with glv-
cerine solution, made of glycerine, quarter fluid ounce
(a teaspoonful will answer); water, eight ounces, or one
half-pint. After swabbing this solution over the nega-
tive two or three minutes, stand the board on end in
a dry, but not too warmw, room, until quite perfectly
dried. Then throw away the mixed developer, swabs,
also the blotters; if much soiled, wash the developing
brush well, and all is through with. Each board must
be marked, and always used for the saine operation.
A New Textile Plant.

Consul Atwell writes from Roubaix that some years
ago an explorer in Asia discovered a plant of silken
fiber, used by the Turkomans for the manufacture of
withes and cord and by the Canagues for woven goods.
This plant, known as the Apocynum venetum, is a
sort of bush with slender cylindrical branches, some-
titnes six feet high. It grows in Europe, Siberia, Asia
Miunor, the north of ludia, Manchuria, and Japan ; but
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foot wide, and, unrolling my film, pin it, face up, on to
the board, two pins at each end, and two on the edge,
about in the center, being plenty. 1 generally develop
two or three rolls of folding pocket Kodak film at a
time. Now filling my brush with water, I gently brush
all the film over, enough to soften the emulsion, and
then in the same mwanner paint the strips with fresh
developer, keeping the brush moving slowiy over the
filin, enough to insure its being moist with developer
all the time. The over-exposed ones come up first, of
course, and those are first swabbed over with bromide,
and then kept wet with old developer and bromide
alternately. 1 apply these with a tuft of absorbent
cotton held on a stick with a rubber band, stick and
cotton to be discarded each day. The other filis,
meanwhile, have been developing nicely, and can be
so manipulated that they finish with the rest. adding
iittle touches of bromide, old developer, or alkali. as
needed, with a round brush. The under-exposed fils
are given all possible encouragement by treatment
with developer suited to their wants, and by a hot
blotter of the right width slipped under them. This is
a very effective accelerator, and helps the film as no
amount of developer would. I keep a few blotters
wound around the hot water pipe in summer, or the
steamm pipe in winter, and thus have them right at

gently with a large swab of cotton containing all the
hypo it will hold. Continue to drag the swab of hypo
over the film, taking fresh solution as necessary, until
it is completely tixed, which can be ascertained by un-
pinning one end and examining the back. 1 purposely
do less swabbing at one end, so that, when that end is
found to be fixed, it can be depended upon that the
whole roll is. This saves examining more than a
couple of inches at the end.

When this part of the work is complete, I place the
board in the bath tub, film down, and let it float upon
the surface of the water, which is kept changing. If
the weather be warm, the film can be painted with
alum solution during any stage of the performance. It
is well to do this after fixing always, even though not
apparently necessary, as the film may soften in the
wash water. Washing is very thoroughly accomplished
in fifteen minutes. Everything upon the film which
we wish to wash off, the hypo, to wit, is heavier than
water, and consequently falls off better in the tub
when on top of the water, than it would were the
water on top of it. If the film was much under-ex-
posed, and prolonged development has left it consider-
ably stained, it should be painted with a weak solu-
tion of tartaric acid after washing a few minutes. A
saltspoonful of the powdered acid to a cup of water, or,
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it is not cultivated. and, up to the present, has been
used only in the natural state. The branches die
yearly, and in the spring new shoots start horizontally
from the roots. It flourishes best where the land is
under water during a part of the year, notably in
the neighborhood of rivers that overflow at stated
periods.

Under favorable conditions, the Apocynum develops
quickly, and in a short time the branches form a thick
growth, almost like a miniature wood. 'The best fiber
is obtained by cutting the branches in midsummer,
when the plant has obtained its full growth.

The attention of the Russian governiment was called
to this plant in 1891. It is there known as the Apoecy-
num sibericum, because it was first seen in Siberia.

It grows luxuriantly on the banks of the Amu
Darva and the Ili, and the natives of these regions
have used the fiber for many vears for cord and fish
nets. They value it not only for its great strength, but
also because no care is required in its cultivation.

In 1895 the Russian government began to use it in
the manufacture of bank notes, and since then the
plant has been cultivated at Poltava. The results ob-
tained thus far are consiaered excellent, and the time
is doubtless near when the Apocynum venetumn will
take an important place in the textile market.
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FIN KEEL CENTERBOARD FOR ONE-RATER.

In the earlier days of international yacht races, the
struggle was more distinctly one between types than it
is to-day. The advocates of the wide, shallow hull,
with its lifting centerboard, and the deep, narrow hull,
with its fixed keel carrying a mass of lead on itslower
end, were firm believers in the superior advantages of
their favorite and widely divergent types. It was
claimed for the American centerboard sloop that its
wide beam, small displacement, big sail plan and
narrow board dropped down to grip the deeper water
and hold the craft up to the wind, was the ideal craft
for speed and convenience. On the other hand, the ad-
vocates of the cutter type pointed with pride to the
staunchness and weatherly qualities of the deep keel,
outside -ballast craft, with her snug sail plan, lofty and
unobstructed cabin. and fine heavy weather qualities.

The centerboard craft always was and always will
be popular on a coast like our own Atlantic coast,
where many of the harbors are shallow, because of the
ease with which the draught can. be lightened by
merely lifting the board, and the yacht be taken into
an anchorage which would be inaccessible to the cut-
ter with her deep. fixed keel. On the other hand, the
enormous stiffening effect of that lump of lead, hung
many feet below the waterline, was for years the ob-
ject of covetous regard on the part of the centerboard
skipper.

1t was only a question of time when an attempt
would be made to combine the shding keel with the
outside lead, and of late years, in the smaller boats,
some very ingenious combinations for this purpose
have been brought out. One of the difficulties attend-
ant. on weighting a centerboard of
the ordinary triangular shape is

Scientific Jmevican,

factures was steadily increasing, so that in 1897 they
amounted to $277.000,000, against $130,000,000 in 1888,
having thus more than doubled in that period. In
1898 they were $290,697,354, and in the year just ended,
as already indicated, $338,667,794. It was not until
1898 that through the combined reduction of imports
and increase of exports the tide turned in favor of
American manufacturers, and in that year the total
exports of manufactures were, for the first time, greater
than the imports of manufactures, being $280,697,354,
against $230,897,676. In the fiscal yvear 1898, the exports
of manufactures exceeded the imports by $59,799,678,
and in 1899 the exports of manufactures exceeded im-
ports of manufactures by $79,097,501.

¢t A7Russian Arctic Port,

A new port was opened July 5, 1899, near the Cath-
erine Harbor, the extreme northern part of Russia'’s
possessions. The city will be called ‘* Alexandrovsk”
in honor of the late Emperor. He sent his Minister of
Finance to visit the northern coast in 1894. The
Minister reported that the location of a city at a point
where a good harbor could be found was necessary to
the development of the Mourman region. Kola, the
principal commercial town of that region, is on a nar-
row, shallow gulf, and is inaccessible to ordinary ves-
sels, and thus forces the trade of the north of Russia to
seek Norwegian ports. The Catherine Harbor was
found to be located near the center of the marine in-
dustries of the Mourman coast, with ample depth to
admit the largest steamers, and it is a curious fact
that the Gulf Stream keeps it from freezing during the
winter. 1n 1896 the Ewperor ordered this harbor im-
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this Hungarian dust with that of Nile mud is pointed
out, and the suggestion is made that the dust may
have been derived from Egypt.”—Nature.
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A New Development in Locomotive

Bollers.

A large locomotive has recently been turned out at
the West Albany shops for the New York Central Rail-
road, which embodies a novel and promising feature
of boiler construction. 1t was built from the designs
of Mr. Cornelius Vanderbilt, Jr., who has lately been
giving considerable attention to the question of loco-
motive improvements. It is well understood that the
standard type of firebox as now constructed is one of
the most costly features in the boiler. On account of
its rectangular shape and flat sides it hasto be heavily -
stayed to the outer shell of the boiler and is one of
the parts that call for most careful attention and most
frequent repairs. In the new locomotive a tubular,
corrugated furnace. 64 inches in diameter and 11 feet
214 inches in length, is placed eccentrically within the
back of the boiler shell, which, in the neighborhood of
the furnace, is 7 feet 154 inches in diameter. The cor-
rugated furnace is supported at its front ends by sling
stays which are attached at the tube sheet. At the
rear the large furnace tube extends about 6 inches be-
yond the back face of the boiler, to which it is flanged.
A brick wall, 20 inches in height, extends above the
grates at a point about 30 inches to the rear of the tube
sheet, the space between the brick wall and the tube
sheet forming a combustion chamber.

The furnace presents a heating surface of 19114 square
feet, and in the 332 tubes there are 2,16414 square feet,
the total heating surface therefore being no less than

2,356 square feet. There are 352
square feet of grate area. The total

the change in the trim of the boat
which occurs when it is drawn up.
Topreserve the trim, the keelshould
lift vertically instead of swinging

on a forward hinge.

We have been favored by Mr. H.
V. Fairbrass, of London, with a
drawing of an ingenious lifting bulb
keel, in which a true vertical lift is
accomplished by making the keel-
plate in three jointed portions, the
upper two of which work on a cen-
tral pivot somewhat after the man-
ner of a pair of scissors, the Tower
portion of the plate, carrying the
bulb, being hung frown the same
pivot. Two jointed arms pivoted
at their upper extremities at the
top of the centerboard casing, and
at their lower ends to the two upper
sections of the keel-plate, together
with a pair of hoisting ropes, com-
plete the toggle joint arrangement
by which the plate shuts up within
the casing. The hoisting ropes are
wound upon a drum outside the
casing, which is operated by a worin
and wheel.

In the drawings the keel is shown
applied to a one-rater, and the di-
mensions, weight, ete., for a boat
of this size are as follows : The cas-
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weight of the engine is 160,000
pounds, and a boiler pressure of 185
pounds to the square inch is carried.

As far as we know, the use of the
corrugated tubular furnace in a
locomotive of the standard type is
entirely new in America : the only
other instance of the use of the cor-
rugated furnace being the Strong
locomotive, which, among other
peculiarities, carried a Dbifurcated
boiler with two separate corrugated
fire boxes. If the manifest advant-
ages of this system of construction
can be utilized in a locomotive of
the standard type. Mr. Vanderbilt
has set a very valuable precedent,
which will probably be extensively
followed in American locomotives.

The boiler has shown excellent
steaining qualities and as compared
with the standard engines of the
road it marks, in this respect, a

ONE-RATER.

proved and the city laid out,
which has been carried out
under the supervision of the
Minister of Finance and the

ing measures 214 feet in height. 414
feet in length, and 1 inch in width.
The width of the plates is 214 feet and the total drop of
the keel 4 feet and the exposed area is 1015 square feet.
The lead bulb is 8 inches in depth by 4 feet in length
and its weight about 800 pounds. The members of the
keel plate, it should be noted, are held in a true longi-
tudinal plane by means of a pin which is riveted firmly
to the left hand upper section of the keel and moves in
radial slots eut in the right-hand and lower sections.
The plates are recessed into each other as far as practic-
able so asto reduce the projecting edges and present as
little resistance as possible to the water.

A Record Year for Manufactures.
American manufacturers wade their best export rec-
ord in the fiscal yvear just ended. Not only were their

exportations larger than in any preceding vear. but for -

the second time in the history of our foreign com-
merce they exceeded the value of the imports of manu-
factures. In the fiscal vear 1898, for the first time in
the history of the manufacturing export trade, the ex-
portation of manufactures exceeded the importa-
tion of manufactures, the total value of exports of
manufactures being about 25 per cent in excess of
that of imports of manufactures. In the fiscal vear
1899. however, despite the increase in imports of manu-
factures, the total exportation of manufactures was
30 per cent greater than the -importation of manufac-
tures, being $338,667,794, against $259,570,293 of imports
of manufactures.

Prior to the fiscal year 1898. imports of manufactures
were always greater than exports of manufactures.
From 1888 to 1897 imports of manufactures ranged
about $1,000,000 a day, with the single exception of
1894. During all that tine the exportation of manu-

governor of Archangel at the
small cost of $250.000, inside
of five years from the time that the improvement was
first suggested. Work was begun only three years ago.
Consul-General Holloway states that the new port of
Alexandrovsk will soon become an important center
for the industries of northern Russia, as it is capable
of enormous development.

<O —— G

Dust from Afriea in Europe.

At the suggestion of Prof. E. Ray Lankester, Lieut.
A. G. Froud has sent us a copy of a report by . T.
Prior upon some fine brown dust collected on board
the Peninsular and Oriental steamship * Sumatra”
during a thunderstorm in the Galita Channel, in the
Mediterranean. The dust contained about 33 per cent
of doubly refractive grains, composed chiefly of car-
bonates of caleium, magnesium and iron. After treat-
ment with hydrochloriec acid, the insoluble residue was
for the most part without influence on polarized light,
and consisted mainly of silicate of alumina (clay), with
a little organic matter; only a few angunlar grains of
quartz and one or two very strongly refractive and
doubly refractive grains, probably of iron, were ob-
served in this insoluble residue. The dust was thus
of the nature of an argillaceous and calecareous sand,
and may have been carried by wind from the north of
Africa. In his report, Mr. Prior remarks: ‘‘An ac-
count by C. V. John, with analysis, of fine brown dust
which fell in Hurgary in February, 1896, appeared in
scientific publications at the time. This dust, like the
above, was characterized by the almmost total absence
of quartz, and by the presence of grains of transparent
amorphous clay material. 1t differed from the above,
however, in not containing any large amount of car-
bonates. The similarity in chemical composition of
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FIN KEEL CENTERBOARD FOR

decided advance. Evidence of this
was shown during-a trial trip with
sixtv-seven empty cars, when the
pressure ran u»n to 195 pounds in
spite of the fact that the two pop
valves set at 180 pouunds were blowing off strongly.
We shall give illustrations and fuller details of this
engine in an early issue.

Car Coupiings in England.

The committee appointed to examine designs for
improved couplings for railway vehicles in Great
Britain state that they are prepared to receive any
photographs or written or printed deseription of
automatic or non-automatic couplings for railway
vehicles, but not with a view of making any selection
from the various inventions which mmay be submitted.
The committee are not at present prepared to receive
models of any couplings, but if models or personal at-
tendance is required, the persons interested will be
notified. All such drawings and photographs or de-
seriptions must be sent to the Secretary, 6 Old Palace
Yard, London, S. W., England. on or before October,
1. 1899.

The committee does not give any assurance that
communications made to them on the subject of the
inventions will be protected, so that we recommend
those of our readers who expect to submit their ideas
to this committee to protect their inventions. The re-
port of the committee will undoubtedly be of far reach-
ing importance, and the question of automatic coup-
lings is now agitating the British newspaper press as
well as the technical press.
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RAILWAY traveling in Algeria certainly leaves very
much to be desired. TFrom Algiers to Biskra is 400
miles, and it requires thirty-six hours to perform the
journey. The trip from Oran to Algiers is 263 miles,
and this requires twelve hours. Sleeping cars are re-
quired on all night trains and restaurant cars on all
through trains.

O
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WE regret to note that M. (aston Tissandier, the
French physicist and aeronaut, died on September 8
at Paris. He was for many years editor of La Nature.
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THE DEWEY ARCH.

The National Sculpture Society is always in the
front rank when any public work connected with the
beautifying of our cities is concerned. Naturally New
York, being the howme of the society, is the subject of
its special care. When it was known that this eity
would be the scene of Admiral Dewey's home-coming,
Mr. Charles Rollinson Lamb proposed to the presi-
dent of the National Sculpture Society, Mr. J. Q. A.
Ward, that the

Scientific Qmerican,

special conditions. The Dewey arch was enlarged
from the classic prototype, and i1nstead of being sup-
ported on two piers, a new penetration was given east
and west, the arch being deepened to one-half of the
width in measurement, giving it four piers, and, there-
fore, adding much to its lightness. Extra columns
have been added to the side, giving two groups of two
columuns each, thus making a motive for the colonnade.
The arch is approached from the south by six double

sculptor members
be requested to
make plans for
the decoration
with sculpture of
a triumphal arch,
which has been
considered at all
times the greatest
tribute which can |
be made to a re
turning victor.
The scheme was
warmly indorsed
by the sculptors,
all volunteering
to do their share
of the work free-
ly. A special com-
Iittee was ap-
pointed to confer
with the Dewey
comnmittee, and
the scheme was
received with en-
thusiasmm. When
the enormous
quantity of sculp-
ture is considered,
it will be seen that
these public-spir-
ited men have
really made con-
tributions which,
in a more durable
material, would
have been worth
a million of dol-
lars. Neither time nor money was available to make
a permanent memorial, so a more evanescent material
has been employed.

Madison Square was the logical place for the arch.
Twenty-fourth Street was taken as the axis for the
arch, and the colonnade starts on the north side of
Twenty-third Street and ends on the south side of
Twenty-fifth Street. The plans were drawn with
special care by Mr. C. R. Lamb and were approved by
the sculptors and the Dewey committee.

The * Arch of Titus” at Rome was taken as being
the best ancient example which could be richly decor-
ated with sculpture, and it was modified to meet the

MODELING FIGURES FOR THE DEWEY ARCH,

trophy colummns arranged in pairs, three on either side,
and the columns at Twenty-third Street and Twenty-
fifth Street being reinforced by an extra column on
either side, thus repeating tlie same effect of two
columns when seen from the north or south. The first
or south pair will have groups of statuary by F. W.
Ruckstuhl, representing ¢ The Army,” and George E.
Bissell *“ The Navy.” Decorations by Herbert Adams
will be placed on each double column.

The arch proper is about 70 feet wide by 35 feet
deep, while the height from the roadway to the wreath
in the hand of ** Victory ” will be 100 feet. The sculp-
taral decorations of the arch are intended to symbolize

DEWEY ARCH NOW BEING ERECTED IN NEW YORK CITY.
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our power as a maritime nation. The great groups on
the front of the piers are the *‘ Call to Arms” by P.
Martini; ‘ Battle” by Karl Bitter : ** Return of the
Victors” by C. H. Niehaus; and ‘‘Peace ” by Daniel
C. French. Above these on the attic acting as finials
to the eight columns are full-length figures of heroic
size of the great figures in American naval history,
Commodore Paul Jones by E. C. Potter, Commodore
Hull by H. K Bush-Brown, Commodore Perry by
J. 8. Hartley,
Commodore De-
catur by G. L.
Brewster, Com -
modore MecDon-
ough by Thomas
S. Clarke, Admi-
ral Farragut by
W. O. Partridge,
Admiral Porter
by J. J. Boyle,
and Cushing by
A. Lukeman. The
remainder of the
attic is taken up
by symbolic pan-
els and inscrip-
tions. The four
spandrels overthe
main entrance
have bas-reliefs
symbolizing t he
Atlantic and Pa-
cific Oceans on
the north by R.
H. Perry, and the
North and Easrt
Rivers on the
south by I Kon-
ti. The keystones
of the arch will
besurmounted by
eagles. Topping
all is a quadriga
with a winged
‘*Vietory,” the
most appropriate
subject for the
erowning feature
of the areh. It is by the Society’s president, J. Q. A.
Ward. There are also reliefs flanking the arch and on
the sides representing the *‘Progress of Civilization” by
J. Gellert, and the * Protection of Our Industries” by
W. Couper. Eight portraits of admirals are added as an
enrichment to the spandrels of the smaller arches on
the Twenty-fourth Street penetration. The upper end
of the colonnade will have two large groups also.

It might well be asked how it is possible to build this
enormous arch in the space of six short weeks. Itonly

is rendered possible by that beautiful plastic material
called ‘‘staff,” which first came into prominence in
this country at the Chicago Exposition of 1893.

It is
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MODELING IN STAFF A HEROIC FIGURE

OF LIEUT. CUSHING.
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a cheap substitute for more durable material, and pre-
sents a handsowe appearance. It consists of plaster of
Paris mixed with cement and fibrous materials. The
arch proper is built of wood and looks not unlike a
well built scaffold. This is being entirely overlaid with
staff, and the figures will be placed in position at the
proper time. Some of the larger pieces will be no-
deled directly in place, but most of the sculpture has
been enlarged in the Madison Square Garden, where our
staff photographer has been able to get some photo-
graphs of the animated scene by flashlight, for in the
mad rush against time there is no chance for posing.

The sculptor makes his model in his studio, gener-
ally 2 or 3 feet high; he then obtains a plaster model
from it. and this is taken to Madison Square Garden,
where it is enlarged under the direction of Carl Beil,
who had charge of the men who did the same work at
the World’s Fair. Usually the head and hands are
modeled full size in the sculptor’s studio. A wooden
carcass is built to support the head and hands, and
then the work of building up the man 12 feet high
is begun. All of the trunk and legs are outlined with
wire netting, the staff being applied over this. Pieces
of wire cloth, burlap, and even excelsior are freely used.
The plaster is brought in pans and is applied with
trowels and coarse medeling tools. Drapery is readily
obtained by using burlap dipped in the plaster. Some
of the sculptors do their own work, others employ pro-
fessional modelers. The proportions are kept with
calipers and by means of plumb lines and scales which
correspond to the ruled squares of a painter’s cartoon.
There is not very much finishing, except to face and
hands, and the bodies are freely shaped with hatchets
and rasps. Some of the figures were modeled full size,
as in the alto-reliefs shown in one of our engravings ;
here the actual modeling clay and not the plaster is be-
ing used. A wooden framework blocks out the main
masses and the clay is modeled directly on this. A
small sketch a few inches high is of course made first.

The staff for the architectural part of the structure
was modeled elsewhere, and the first piece was applied
to the arch September 7. Admiral Dewey is certainly
to be congratulated for the splendid trophy of victory,
even though, a few days after the celebration, it will
be only a memory.

THE Sanyo Railway of Japan has recently intro-
duced dining cars, and sleeping cars are also to be run.

Scientific Qumerican,

Amber in Eastern Prussia.

Amber is found all along the Prussian shores of the
Baltic, but principally in the peninsula of Samland.
All amber, found everywhere, is state property, but
the state cannot mine amber without the permission
of the owner of the ground. Before the beginning of

the present century, digging was the only means em-

ployed for obtaining amber. It was done in an ir-
regular manner, and in 1862 dredging was practiced.
This was continued until 1890, when mining by means
of shafts was also resorted to; diving has also been
practiced with great success. Awber occurs in the so-
called blue earth, a sandy clay with many grains of
quartz and granite. In the dry state the earth is green,
and when it is wet it becomes almost black. The blue
earth is washed with water, the big lumps being re-
duced with the help of mallets, and passed over sieves,
and the slime is returned to the sea. The shafts have
a depth of from 30 to 60 feet, and further inland they
may be double this depth. One mine has nearly a
thousand employes. The inferior pieces of amber are
made into what is called *awmbroid.” The pieces are
washed and dried, coated on the outside with some
chemiecal, and are then moulded with the aid of heat
and pressure.
O —

Our 'Frade with Africa.

Public interest in African affairs is very great at the
present time, while that continent is in such an un-
settled condition. Africa is regarded by many com-
mercial nations as a great future market for exports,
and the demand for United States goods is not at all
backward. Exports from the United States to Africa
were in the tiscal year of 1899 more than five times as
great as they were in 1889, amounting in the former
year to $3,496,505, and in 1899 to $18,594,424. From
‘*Cape to Cairo” and from Liberia to Abyssinia
American manufactures and American foodstuffs are
steadily making their way into public favor, and the
consumption is constantly on the increase. Railroad
bridges in the Nile Valley, mining machinery in the
gold and diamond districts, cloth and foodstuffs are
all eagerly sought for. Exports from the United
States to Africa have grown more rapidly since 1893
than those to any other of the grand divisions of the
world, while Asia and Oceanica come next, and they are
followed by Europe, North America and finally South
America.
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It is an encouraging sign that not only are our ex-
ports to Africa growing rapidly, but they are evi-
dently taking the place, to a greater or less extent, of
those articles formerly supplied by other countries.
The British South African Export Gazette says ‘‘ that
American competition has to be met in all departments
of trade. This competition is also not to be ignored
because the shipments in many cases are smali in
quantity and value, as this is a peculiarity incidental
to the opening of all new markets. The energy which
our transatlantic cousins put into all of their new de-
partures is earnest of a sufficiently active exploitation
in the near future. This can only be met by renewed
care and energy on the part of English firms in culti-
vating the South African markets.”

@

The Current Supplement,

The current SUPPLEMENT, No. 1237, has a number
of most interesting articles. ‘‘ Notes on Manila and
Cavité” describes some curious features of our new
possessions. ‘* Victoria Regia” is the subject of a large
engraving dealing with this curious aquatic giant.
** Archxeological Discoveries at Carthage’ refers to the
important discoveries which have recently been made
upon the site of one of the most interesting citiesof an-
tiquity. There area number of articles devoted to trade
besides the regular consular page. * Manufacture of
Carbons” describes most ingenious automatic ma-
chinery for plating the carbons and presses and baking
furnaces. ‘ The Relations of Physics and Astronomy
to the Development of the Mechanic Arts” is the
conclusion of Prof. Abbe’s interesting paper.
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RECENTLY PATENTED INVENTIONS.

Agricultural Implements,

HARROW. -("HARLEs OHAVEN and FrRED P. UHKIG.
Fort Madison, Iowa. This clip-gnard harrow-tooth
holder has a golid front recessed for the reception of the
tooth and adapted at the same time to strengthen and
hold the tooth fast in place. The clip-guard is drawn
together by means of a bolt and nut at the back of the
bar through holes made for the bolt in the ends of the
clip combined with the bar, tooth and bolt. This de-
vice differs from tooth-holders made of two pieces and
holted together at the back of the bar, as these give an
opportunity to the clip to spring from. its work and
loosen the tooth.

Bicycle-Appliances.

AUTOMATICALLY-OPERATED BICYCLE-PUMP.

JorN S. Buss, Kittanning, Penn. This invention
provides improvements in bicycle-pumps connected with
the bicycle frame and adapted to be conveniently shifted
into and out of operative position by the rider while
mounted on the machine. In its eesential features the
invention comprehends a novel construction of pump-
ing and distributing mechanism adapted to be disposed
within the frame-tubing, and so arranged as to be ope-
rated by an eccentric of crank-mechanism connected with
either the drive-wheel axle or the crank-nxle.

Electrical Apparatus.

ELECTRIC METER.— ALBERT PELOUX, Geneva,
Switzerland. The invention provides an electric meter
of the motor-type, in which a motor system movesa
metallic disk or cylinder, The disk, in turning between
the poles of permanent magnetx or electromagnets, ac-
quires a speed of rotation in proportion to the electric
energy expended. The meter has the merit of dispensing
with movable wires upon the armature, thus making an
exceedingly strong apparatus, as the movable part con-
xists only of a spindle. two iron cores, a disk. and a
movable brush. ‘The meter may be employed for a three
or five-wire system.

ELECTRIC SWI'TCH. — ALert E. WELLs, Pitts-
field, Mass. The electric switch has a terminal-block
box.provide(l with a cover having aslot registering with
a slot in one side of the box proper. A two-armed shut-
ter within the box has onceof its arms pivoted on the
inside of the box, the armg of the shutier being adapted
to close the slots. This switch is simple in construction,
positive in its action, larg: in capacity, and is arranged to
insure a simultancous breaking of all points in a circuit,
and to reduce the arcing to a minimu:n.

VISUAL SIGNAL APPARATUS.-RupoLF EiIn-
BIGLER, Manhattan, New York city. "The invention
provides an electrical signal device particularly adapted
for use in officer or buildings. and comvprises a series of
main annunciators placed in a sqitable position and upon
the inuer or normally-hidden side of each one of which is
placed a vumeral designating a persou to be called. In
counection with each one of the main annunciators an
auxiliary annunciator or a series of auxiliary annuncia-
tors is provided. electricallv operated and controlled from
varions points of a building or the like, remote from
the main board. so as to indicate the calling person to the
person called.,

. are pivoted o rotate upon a blo:k reciprocated with

Engineering-Improvements.

CUT-OUT COCK FOR ENGINEERS' VALVES. -
DENNIs BROWN, Somerset, Ky. This cut-out or atop-
cock is especially designed for use when a number of
locomotives are coupled to a single train, the arrange-
ment then enabling a connection to be established be-
tween the train-line pressure and the train-pipe gage, so
that each engineer can see what pressure is in the train-
pipe and what is drawn off by the engineer of the leading
engine. Should the leading engine not charge or control
the brakes, the engineers of the other locomotives can in-
stantly charge and handle the brakes.

GOVERNOR CUT-.OFF.—MARTIN O. ARNEGAARD,
Hillsboroughk, N. D. The governor cut-off is an improve-
ment on a similar device patented by the same inventor.,
The novel features of the presentinventionare foundin
the construction of the pivoted bar forming a flexible
downward extension of the vertically-slidable governor
‘*ghaft” or bar, in the tension adjustment for the spring-
counterbalance for the governor shaft or bar, whereby
the speed of the engine may be changed at will without
materially affecting the sensitiveness of the governor,
and in the improved attachment of the governor-arms to
the cross-head of the gliding shaft or stem.

Mechanical Devices,

WAVE-MOTOR.—WiLL1AM A. NorTon, Port Rich-
mond, Richmond, New Yorkcity. The wave-motor
compriges two connected floats, on one of which ‘a rock-
shaft is mounted operatively connected with the other
float. Gear-wheelg have clutch-connection with the
power-shaft and are. engaged by racks operated alter-
nately in opposite directions by the rock-shaft. A water-
motor is connected with the power-shaft. Mechanism
actuated by the rock-shaft supplies water to the motor.
The waves rock the floats, thercby operating the racks to
impart motion to the power.shaft. At the same time
water i8 supplied to the motor. The rack-and-gear mo-
tion is derigned to start the operation.

STENCILING - MACHINE. — StrArr B. MOORE.
Brooklyn. New York city. Tn shipping goods it is al-
wayx desirable to stencil the address. But to use metal
=tencils for each shipment would be too costly. It is
therefore desirable to be able to make paper stencils
which shall last a reasonably loug time. A machine
for forming such stencils is provided by the present
invention.  The machine compriges two superposed
connected disks respectively carrying dies and punches
adapted to receive the stencil-sheet bhetween them.
An index plate or digk i8 fixedly secur=d to the punch-
ing-diske and is carried above the frame. The disks

the disks in the guideway of a frame.

BOX-SEALING MACHINE. — JosErH T. CRAW.
Jersey City, N. J. This machine ir adapted to seal the
flaps of paper boxes after the boxer have been filled and
18 of such simple construction that the boxes may be

conveniently manipulated by a single operator.  The in- |
vention providesx for the distribution of cementing or
gluing material to the portions of the flaps to be sealed.
The cement or glue is antomatically applied and the
flaps folded to a sealing position. 'The operator has
merely to feed the tilled boxes to the machine,
AUTOMATIC LATHE. Lucivs A, CarsoN, Hope-
dale. Ohio.  The object of this invention is to provide
an improved lathe designed for automatically turning,

boring, sawing off, and completely finishing small arti-
cles of wood. The luthe comprises a support for a
stick. The stick is moved in the support by a spiked
wheel which can be rotated intermittently in oppoeite
directions and through different distances. ‘I'he stick can
be held in the support against accidental inovement, and
can be operated upon by various tools in the different
positions to which it is moved.

COMPUTING-MACHINE.—JoHN J. WALL and HER-
MAN RoeALsky, Buhler, Kans. This invention pro-
vides for the use of merchant and custom millers, a con-
venient computing-machine for the purpose of finding
out at a glance how many pounds of flour or feed are to
be given in exchange for a certain amount of bushele or
pounds of wheat at a certain number of pounds to the
bushel, thus suving much valuable time in computing
and also avoiding the possibility of error in separately
figuring the accounts.

HOOP-MACHINE. — JaMEs FowLEY, Cobden, IIl.
This machiiie makes barrel-hoops directly from the log,
with one end tapered to a thin edge to form the lap and
the other end pointed to form the outer wrap. With the
vertical or elicing saw are connected a series of five ver-
tical cutter-heads arranged in front of the saw, one set
havingrelatively stationary bearings and the other set
having respectively blades with V-shaped cutting edges
and plain blades, means being provided for giving them
an automatic motion to and from the log to form pointed
ends and bevel-faces on the opposite ends of the log.

ANIMAL-TRAP.--WiLLiaM H. HARDEN, Quitman,
Ga. The sclf-getting trap has an entrance-compartment
connected by a passage with a second compartment. In
the passage is a tilting platform. A gate controls the
opening of the passage into the second compartment,
the platform tilting mto and out of register with the
gateway of the gate. Connections between the gate and
the tilting platform cause the platform to open the gate
as it moves into register with tlie gateway. A clock-
mechanism readjusts the tilting platform. The various
operations described are effected by the animal as it
reekr to escape.

MOTOR.~- Epcar L. GARVEY, Gainesville, Tex. The
present invention provides a fan or like motor in which
the encrgy ix stored up by a spring and conserved of-
ficiently. Operatively connected with a rotatable spring-
carrving and spring-actuated drum is a train of gear-
wheels which drive a khaft. A pinjon is splined on the
shaft and is adapted to slide thereon m order to engage
the different gear-whedls to vary the speed,

RATCHET-MECHANISM - - Lours P. WELLMAN,
Taurus. N.J. Thig mechanism is designed to convert
reciprocating into rotary motion. The ratchet-wheel
has teeth provided with sloping gide surfaces. An
operating Jever i8 provided formed in two eeparable
halves having a common pivot and drawn together hy
connecting springs. The tooth-engaging ends of the

{ lever have their inner ends beveled and slightlv rounded

at the corners. The device is particularly desimed for
use with mechanisms driven by the reciprocation of the
feet or handg,

MACHINE-GUN.—-Hon. EpwiN M. Capps. San Diego,
Cal. The invention relates to imprévements in rapid-
firing machine-guns; and it refers particularly to guns
in which the barrel and firing mechanism are arranged to
operate I conjunction with the cartridee-holders, hav-
ing a series of cartridges arranged to be suceessively fed
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into a firing position. The invention provides a novel
barrel and firing mechanism and automatically-fed cart-
ridge-holders designed to fire any of the ordinary forms
of military cartridges in which premature firing is ren-
dered impossible and in which non-explogion will not
impede the firing action of the gun. The invention also
furnighes a navel method of gighting by means of stadia
measurement.

Miscellaneous Inventions.

PACKING-CASE. —THoMAs MILLER, Jr., and WiL-
L1AM O. JosLIN, Springborough, Ohio. This invention
seeks to provide a knock-down tohacco-cage with a
simple fastening device for securing the several parts to-
gether and so arranged that there are no projections to
prevent several cases from being packed closely to-
gether. The end-pieces of the case have cleats on the
inner side. The top. bottom, and side pieces have also
cleate on the inner side. Through openings in the cleats
fastening bolts pass, each consisting of sections arranged
at right angles to each other. A shoulder on one of the
sections engages the inner side ot the case; and nuts en-
gage the screw-threaded portions of the bolts. By
loosening the nuts on the sides, the case expands and
can then be readily lifted from its contents.

DUST-CART.—FrANz Loos, Carlsbad, Austria-Hun-
gary. The cart can be filled without causing unpleasant
dust and can be automatically dumped at the desired
place. A special feature of construction is a portion
forming a dust-inlet and having a sliding bottom and a
sliding cover, both connected with a bell-crank lever
whereby they are operated. Swinging on the cart is
a dust-box having a sliding cover, which dust-box is
capable of being connected with the sliding bottom, the
cover of the box being engaged by the bell-crank lever.

WAGON-STANDARD.—ReINHOLD KLATT, Strong
City, Kans. The standard hae a body and base, the lat-
ter being provided with a downwardly-extending mar-
ginai flange inclosing the end ‘of the bolster. Fastening
devices are passed through the bolster and the base of
the standard. A strap is fastened down on the top of
the bolster and has engagement with the base of the
standard. The standard does not in any way weaken
the bolster to the extent necessary in the application of
the ordinary standards,

ACETYLENE GAS MACHINE —JacoB D. KAUF-
MAN, CHARLEY B. TiTus, and ADNAH E. VANARSDALE.
Little River, Kans. It is the object of this invention to
provide an acetylene-apparatus having a large carbid
capacity and so arranged that the generator is completely
surrounded by water, thus keeping the gas cool. With-
in the gasomcter the generator is arranged. Remov-
ably placed in the generator are carbid-holders, each
having a perforzted top or cover through which water is
passed. A gas-pipe leads fromw the lower portion of the
gencrator and upward into the gasometer and has a por-
tion coiled around the generator. Distributing and
blow-off pipes are provided.

SHADE-FRAME.—FrankLIN E. Howarp, Buffalo,
N. Y. This shade-frame for electric lamps hag support-
ing-arms adapted to engage the lamp. To the arms a
continuous ring is attached having tapering sides on
which the shade is supported. A continuous flange is
projected upwardly from the inne- edge of the ring and
in capable of yielding inwardly to admit the shade to the
ring. ‘The flange stands out normally to hold the shade
l in place.
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ELEVATOR-CARRIER.— EGBERT J. HOOKER, Poult-
ney, Vt. The present invention provides a carrier adapt-
ed for use in quarries, which carrier is 8o constructed
that it will travel on an elevated track or cable at any de-
sired speed, it being poeeible to stop the carrier at any
desired point on the cable or track. The brake used for
the carrier does not in the least interfere with the cable or
track and operates independently of the cable.” The
parts are so constructed that when the load is in dump-
ing position, the carrier will be automatically held sta-
tionary.

EXERCISING DEVICE. —ABr#M A. HENDRICKSON,
Jamaica, Queens, New York city. This invention pro-
vides a novel handle for exercisers, congisting of a han.
dle-bar having a frame upon which a finger-bar is adapt-
ed to slide longitudinally, the elastic cord being attached
to the bar. The handle-bar is held in the palm and the
tingers are passed over the finger-bar. In operation, the
finger-bar will be alternately moved back and forth under
the action of the cord and of the fingers. The device
possesses the merit of exerciging the fingers as well as
the arm.

HAND-STAMP.—Hex~ry H. HaARrRION, Manhattan,
New York city. Thie invention provides a hand-stamp
for making reprodnctions from copying-ink, the printing
surface being formed of a plastic or viscous compound
mounted or run into the proper form and then permitted
to set. The stamp has a body curved in the arc of a cir-
cle and provided with a handle-bar running between its
ends, so that the stamp may be held in the hand, and its
arc-shaped printing surface rocked over the surface to be
printed, all of which provides a much more effective and
expeditious arrangement than that in which the surface to
be printed is laid down on a stationary printing pad or
form.

EXTENSION-TABLE.—WiLLiaMm R. HaLLETT, Ham-
burg, Ill. The inventor has devised a table provided
with eimple means for automatically raising the inter-
mediate leaves into place while the table is being ex-
tended, and for lowering the leaves while the table is be-
ing ehortened. The table comprises two frames mounted
to slide one relatively to the other. To each frame a
table-top section is rigidly secured. Plates are mounted
to swing on the inner surface of one of the frames and
are engaged by intermediate leaves. Rock-bars have
cam ends engaging the plates; and from the rock-bars
yielding tappets extond down and are engaged by a cross-
bar carried by one of the frames.

ORE-CONCENTRATOR. — HENRY C. GRANNATT,'

Colorado Springg, Col. In the frame of the concentrator
are aseries of slats pivoted at their lower edges, each
having a rifle extending along ite pivoted edge. The
glats are placed in successively lower planes so that the
overflow from one is received by the next. 'The riffles
extend from the feeding end of the slats a part only of
their length and are of successively greater length. The
frame can be reciprocated longitudinally of the slats ;
and the slats are simultaneously given a slight oscillation
on their pivots. The device may be used in places where
the supply of water is limited.

DEVICE FOR TEACHING MUSIC.—JOHNSON MOR-
Ri8, Marshall, Tex.--The purpose of the inventor has
been to provide an improved mecharical device whereby
simple mueic in any key can be readily taught. The
devic: comprises a modulator provided with columns
contaming characters indicating every semitone and tone
within the tonal compass of the modulator, and also pro-
vided with rows of hooks adjacent to the characters. A
tone-ladder is provided with arms to engage the hooks
and to indicate the steps in the diatonic scales of the
characters in the columns. Independent arrows are
provided to indicate tne tones contained in any desired
scale or chord.

SEA-GOING RANGE-FINDER.—JoHN DONEGAN
Cincinnati, Ohio. The range-finder compriges two tele-
scopes arranged in the same horizontal plane, one of the
telescopes being pivoted to swing relatively to the other.
A cylinder extends longitudinally of the telescopes and
turng in unison with the swinging of the pivoted tele-
scope. The cylinder is provided with rows of numerals
indicating distances which can be read by a longitudin-
ally-extending fixed bar. An indicator at the rear end of
the cylinder indicates the row of numerals on the cylin-
der on which the distance is to be read. This indicator
comprises a fixed digk having graduations corresponding
with the graduations of the fixed bar. A pointer moves
on the disk in unison with the cylinder and pivoted tele-
scope.

COMPOSITION OF MATTER.—GusTAv T. BRUCK-
MANN, Brooklyn. New York city. The purpose of the
present invention s to provide a means whereby an oxy-
genated agent may be added to hydrogen peroxid in
sufficiently large quantities to preserve the peroxid
without producing the disagreeable and painful effect
on the tissues incident to the us2 of mineral acids. To
this end the inventor employs carbon dioxid, which
disappears largely at the time the peroxid is medicinally
used, and is present in large quantities oniy go long as its
preserving action is required.

STRAP-PROTECTOR.—EDWARD G. AwcCoCK, New
Orleans, La. Thie simple, metallic, protective device for
harness is entirely independent of the strap to which it
is applied. Thre device is adapted for connection with a
buckle and for receiving a ring. snap, or other connecting
medium between straps in a harness. The loop-attach-
ment of a buckle to a strap need not be depended upon
for security. The connections between the straps will
not wear the leather.

WRENCH. —ALEXANDER ANDERSON, Greenville, Miss.
The novel leature of this invention is found in a pecu-
liar nut, slidable on the shank whemn in one position and
locked against gliding when in another position, so that
the jaw mm one case can be moved, while in the other
position it is locked against movement. 'The jaws are
8o arranged that they cannot readily become disar-
ranged, and that they can securely grip) an object without
danger of the movable jaw’s slipping or losing its hold
on the object.

CONCENTRATOR. -- Joan C. and RicHARD C.
‘WATERS, Romley, Colo. On a vertically-sustained pivot
a head is mounted to rock. Two relatively adjusta-
ble arme are attached to and extend oppositely from
the head. A third arm is secured to the head, and ex-
tends between the two first-pamed arms. On the three

arms a segmental table i3 mounted which is adjustably
supported at ite outer edge. A curved trough is secured
at the inner edges of the table adjacent to the pivot:
and a flange is located at one edge of the table adjacent
to the trough, the opposite edge of the table being
adapted to discharge the concentrates, and the curved
trough being adapted to receive the tailings.

COMBINED ADVERTISING-CABINET' AND
BOOKCASE. — WiLLiam F. PaTToN, Akron, Ohio.
This device is designed for usc in hotels and other public
places and is arranged to display advertisements cf-
fectively and to contain books of reference. The book-
case used is provided with receptacles for books and has
an advertising space at its front. Wings at the sides of
the bookcase are arranged for displaying advertisemcuts,
are connected by hinges with the sider of the hookcase,
and are adapted to be swung forward or rearward into
angular positions relatively to the bookcase. A cap for
the top of the bookcase is provided with advert:ging-
spaces.

MAIL-BAG.—Louis SANDERs, Brooklyn, New York
city. This invention provides a mouth-controlling and
mouth-locking device which will effectually hold the
mouth of the bagopen to receive letters and packages
and which will alko hold the month closed. The me-
chanism at the mouth of the bag can be quickly op-
erated. A receptacle is also provided for the destination-
card, in which receptacle the card is automatically re-
tained when the controlling mechanism ix locked, and
released when the mechanism is opened.

CHANGE-MAKER.—PETER P. McMENAMIN, Jersey
City, N. J. This invention provides an improved change-
maker to enable cashiers and bartenders to make change
quickly and correctly and to prevent so far as possible the
occurence of errors when paying out money or changing
bills or coins of higher denomination. The change-
maker ig provided with cells for containing stacks of
coins. Under each cell is a single slide for moving the
bottom coin from under the stack. Each slide is manu-
ally operated and is arranged to be moved independently
of the other slidee. A series of slides can be mechani-
cally operated at the same time.

SHIRT-BOSOM HOLDER.—CHARLEs L. PASHLEY,
Stamford, N. Y. In order to secure the opposite edges
of a bosom to a vest go that. the vest cannot spread and
bend the shirt-bosom, the inventor provides a plate hav-
ing prongs at one end for attachment to the vest, and a
hook at the other end. The plate is extended inwardly
from the edge of the front opening. A loop engaging
the hook is removably connected with the shirt.

PACKAGE FOR INCANDESCENT-MANTLES.—
HENRY ANHALTZER, Manhattan, New York city. The
package comprises a casing, to the bottom of which a
snupport for the mantle is secured. A supporting-bar
extends through a loop at the top of the mantle and has
its ends sprung into the upper portion of the casing,
after which the casing is filled with collodion, alcohol,
or ether. A mantle thus packed can be safely trans-
ported.

BATING PROCESS. — HENRY SCHLEGEL, Lapeer,
Mich. After hides have been unhaired and before they
are tanned, they are subjected to a ** bating * process by
which the lime is removed. Various acids have been
used in the process, but bating has always required
much care and gkill. The invent r of the present pro-
cess secures a simple bate by employing a solution con-
sisting esgentially of potassium bichromate.

DUST-GUARD.-JaMES S. PATTEN, Baltimore, Md.
The guard is composed of sections of sheet metal slida-
ble with relation to each other and having opposite,
curved edeges provided with integral bent portions forming
seats for packing-strips. The guard can be cheaply con-
structed. The wearing parts can be readily renewed.

FOLLOWER FOR PACKING BARRELS.—NoORRIS
M. Roor, Masonville, N. Y. This invention provides
improvements in devices for packing or holding meat,
pickles, figh, or the like, under brine in a barrel. The
follower used for this purpose is easily adjusted to the
varying diameters of a barrel and has no metal parts to
corrode. The follower compriges a disk or plate having
guide-strips extended in oprosite directiors, which
strips have longitudinal slots provided with notches in
their lower walls. Holding-arms and cross-heads on the
arms project into the slots, one thickness of the portions
of the cross-heads being substantially equal to the dis-
tance between the walls of the slots, and the thickness
at right angles to the first-named thickness being greater
than the distance between the walls of the slots.

COPY-HOLDER.—Louis HubpgIN, Lochiel, Arizona.
This holder rests on the desk of a typewriter and holds
the copy in an inclined position over the machine and
directly in front of the eyes of the operator. It consists
of arectangular vertical support frame hinged to foot
pieces which are fastened to the desk, and having two
pairs of hinged arms projecting out at an angle from its
front face, one pair being at the center of the frame and
the second or shorter pair projecting from the top.
These arms.carry the copy-holder, which may be ad-
justed in position. The copy-holder has been designed
with the especial object of doing away with the ne-
cessity of fastening the device to the desk or machine.

NoTEe.—Copies of any of these patents will be furn-
ished by Munu & Co. for ten cents each. Please state
the pame of the patentee, title of the invention, and date
of this paper.
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plate for telephone diaphragm, not a goft substance such
as leather.

INDEX OF

For which Letters Patent of the
United States were Issued
for the Week Ending
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{ Circuit controller, A.

; Clasp, C. H. Weston

! Copying press, letler, N. C. 8t

|

!

|

Cake tin, R. B. Williamson.....................ouen 632,505
Can. See Milk can,
632,573

Camera, photographic, F. E. Ives.......... ........
| Camera, photoi‘aphnc L. G. Sigler. . oo
(‘ar bolster, J. Player.... ...........

Car brake mechanism, railway, J. H.
Car, convertible open ‘and closed, H.

Car coupling, .J. T. Wilson.
Car, dump, k. S. Ingoldsby..
Car or train ventilation, railw Y,
Car wheel. F. C
Care del.lchable door for dumping, C. P. Lud-

(‘arq or 1 ocon I

.. 632,
. 632,469
632,337

632,315

(‘drburerer & K. O. Sta
L'\rburenn;.' de ce for gas or explosive
C ‘\rrlage (‘ml d’s foldir , Burghardt &
Case. See 'l'icket case.
Casein, producing, W. A. Hall.
(a‘u‘,mg apparatus, H. Aiken. ..
(‘Aslmgq moulding material for mak g metalli
A. Lundin..
Ceilings, metallic center piece for, R.
Cellulose esters, making. Weber & Cross..
Centrifugal machine, B. Alfven........ ... 632,616,
Chandelier, combined gas and vapor burning.
Kitson........... ...
Check marker. ¥. E. Housh
Chocolate drops. otc ., machine for d)ppm g,

632 617

632,652
632,266

Panoulias.............coooe ciiiiiiiin 632,535
Chopper. See Cotton chopper.
Choppers, case for food, L. T. Snow (reissue).... 11,771
Chuck.Z. T Kurbish..........ooeuiiiieinan. 560

Cigar cutter and lighter, K. A.Johnston...
Circuit breaker for controllers, W. H. Conrad
Lungen..........
Cistern cleaner, H. K. Mueller
Clamp. See Rope clamp.
Clasp. See Skirt clasp.
Claw bar, J. P. Turner
Cleaner. See Cistern cleaner,
cleaner.
Clod crusher, P. F.
Clothes drier. J. T\ & 5
Coat and hat hook. C. M. Burgess., ...
Cold storage apparatus, J. T. Ludlow.
Lollupﬁlble box. D. l)rawbaugh
Commutator grinding ng, K. Wilkie.....
Copying apparatus, hecmgr.lpllllc, E.

Tobacco pipe

Corn topper, A. N. KNISelY. ........ooorn.
Corset steel and clasp, Hatﬂeld & Brigham.
Cotton chopper W, Mc(xlllwray

Cotton gin, D. Thomas.......... 32,685
Cotton press ‘C.F. Mallelt (reissue)... 11,769
(oupln See Car coupling. Thill coup ing.
over Ul' cooking utensils, detachable, .]. L.
....................................... s (‘BEB(L
(‘mte or coop, folding, L. W. Copeland.. 632,64
i Cream separator, centrifugal, M. Johnsrud. 632, 464
Crusher. See Clod crusber.
Crusher gages. making, H. C. L. Holden 632,462
Crust crushing instrument, H. P. L. K.
naud.. 6324 44
Cultivator, H. . 632,639
Cup. See Grease cup.
Curd agitator, A. Robinson 632,367
;. Curtain fixture.T". A. Esser 343
Curtain pole and socket, J. 632,420

: Dice shaker. C. J. Lebn:ann..
' Insh cover support or holder ¥ E Hansen
- Door check,

.+ | Electric traction system, K. Vedovelli

INVENTIONS

AND EACH BEARING THAT DATE.

|See note at end of list about coples of these patents.| !

Alarm. See Burglar alarm. §
Alarm lock. D. L. Taylor........................cccu
Alarm lock, burglar, E. r
Alarins Lhrongh agency of smoke or other gases,
means for giving, H. C. Baer
Alkali nitrates, decomposing, H. K. Baynes.
Alloy, J.C.Bull........ ... .
Alloy, R. C. Carpenter. ...... .11 ...
Amusement device, Til ‘)’nu & Lacomme
Annular cutter, C. H. Waymoth
Articles from elevated pusm\ms ‘device for re-
moving,S. M. Wright.
Awl, D. Rippe..............
Axlés and journals, mean
of, W. J. Brewer
Back pedalm s brake, Hearson &
Bait, artificial, E. T. Dukes
Ball formln;z machme M. F
Balls, mnachine for rec

Bed bottom frame,
Bed, spring, F. H. Hetench
Beds, sofas, etc.. spring bottom for, B. B. Fixen..
Bedstead couplmu iron, W. L. Dismukes
Bell, bicycle. H. Q. Plummer.
Bell, bicycle, W. Wilton............
Bell, bicycle pedal. H. Q. Plummer.
Bell, door, H G. Voight.
Blcyc]e E S Bryant.
Bicycle, chmnlesq. F. E. Mathewson e
Bicycle driving gear, F. Bartlett...................
Bicycle propelling mechanism, E. B. Parkburst . 6
Bicycles, variable speed gear for, F. E. B. Beau-
INONE. ..ttt eraaniaustostiseosnssesearasessonios
Binder and ledger, loose leaf, S. Adler
Binder, temporary, C. O. Hi
Bmdmg and facing, dress, A.
Bit. See Bridle bit.
Blind fastener, E. Hughes
Boat mooring device, B J. Christensen
Bobbin holder and thread catcher, J. Roney..
Boiler. See Steam boiler. Vertical boiler.
Book support, M. E. Welc¢
Book support, open, A. M. Rid I
Root, shoe, or slippér hol der. W
Bottle closure. W. D. Kilbourn. .
Bottle, non-refillable, A. G. Ely
Bt:oxb See Collapsible box. Mml box.
0X.
Brace. See Furniture brace.
Bracket. See Sash holding bracket.
Braiding and winding machine spool carrier, J.
McCCAheY. ..o eeet it e e
Braiding machine spool bolder. k2. Mundt.........
Brake. See Back pedalmg brake.
Bridle bit, W. P. Bro ‘.
Broom montener w. l{ardm Jr..
Brush, tooth, A. V. Goltermann. .
Bucket. dumping, J. F. O’Rourke,
Building construction, metallic, T Balley
Bung hole and bushing, W. G. (,ardiner
Burglar alarm, electric, C. Colem
Burglar alarm system, electrical, C Coleman
Burner. See Gas burner. Incandescent bur
Button, glove, C. R. Weidmuller.....

Hallowell

smppmg
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| Gun'mount, P.
! Hame and trace connector R. Dodson.

|

. Fireproof structure, W. 8. Hull

+ Fly extern:inator, G. A. Carpenter
. Kly trap, K. A. Lane.

! Grader and ditcher. road. G. K. Earhart.

632.318  Hand shield. M. F. Barth
632,534 Handle.

12 Heating and

Cutter. See Annular cutter.

Cutter head. C. Anderson...
Cycle seat or saddle supp
Cyclometer, J Bean...
Damper regulator, automatic, J. J. Roy
Dash rail, venicle, J. Leach..
Dead center, K. L. White

oight & Hu
Door hanger T. Wilbern.
Doer holder, O. Bec A
Doors, automatically operating. J. H. Whitaker..
Drawer or slide equalizer. O. H. L.. Wernicke..... 63:
Drier. See Clothes drier.
Drying apparatus W. E. Allington................. X
Drill. See Rockdrill.
Drilling machine, H. 8tapelmann
I)nvmg forces, mechanism for increasing efrec-
tiveness of. J. Whittington
Dust arrester, L. Rossjer.......
Dye., brominated. O. Bally.
Dyeing, A. Philips................ ...
Dyeing apparann C. K. Middleton et al
Electric cable, C. Coleman

............... 632,514
............ 632,543

Electricity from car wheel axles, means for gen-

erating, M. Moskowitz . 632,421
Electromedical appliance, J. A, Freeman. . 632,559
Electromedical battery, C. J. 632,216

Elevator car arrester with movable gwide strips,
J. H. Johnson
Elevator door operating means, E. 8. Robison....
Elevator safety stop, automatic, J. H. Jobnson 632, 415
Elevator stop, automatic. J. G. Gracey............ 3T
Elevators, automatic car safety device for elec-

632,414
632,369

tric, J. H. Johnson......................oooiil. 632,651
Embossing dies, apparatus for making, A. G.
1 C-] 00880008 600R06 H0AAMAN00AAAaaR0N0S0003300000 632,626
Engine. See Fire engine. Rotary engine. Steam
engine.
Equipose weight. revolving adjustable, W. D
Hooker.. 632.684

Evaporator. f . P.B. 632,602
Evaporators, etc., apparatus
of, C. Markw ort
Exhbibition jar, J. P. Olney
Eyeglass or spectacle cas
T. GaskiNS.. ..ooviiiniiii i
Fabric trimming machme, R. Lefort.
Farm gate, M. M. Dungan..
Fence twisting tool, J H Pottenger..
Fence, wire, k. R. Parker
Flbrous materials, vrepnrmg machine for, J. Plll

Fllter I Howard. .
Filter. J. A. \laumen
Filter, water, C. B. l)arlmg etal ..
Filters, means for automatically cleaning, O.

HOMMANN... ... ot ittt i ieieieninnen. 632,461
Fkire alarm apparatus, automatic code telegraph,
1) | BaoRGeRRe Aol oaan Boaa0a0eAsERAARaa 632,58

Firearm, magazine W. Chandler.
Kire engine, electric, W. H. H. Whmng
Fireproof construction, G. Fugman..
Fish plate slotting punch, R. B. Charlton..
Fish plates, machine for removing saw burs
from, R. B. Charlton
Flag, H. B. Macartney
Fluid under pressure, system for distributing, A.
L] 00860008040 SgH B0 800086000 0500800000

Kly trap. E. Wuerfel 5
KFumes. machine tor generating and utiizing
noxious, W I Hanawa,
¥Furnaces, open fire door for, O. A. Alexander
Furniture brace, B. L. Wyatt
Gaiter or covering for the legs, Stohwasser &
Winte: B
Game, W. E. I'ox. ..
Garment supporter, W. W. Carder..
Gas burner, E. J. Daschbach
Gas burners, manufacture of mantles
descing elements for, O. B. Heinze
(Gas generator, acetylene, W. M. Cl
(Gas generator, acetylene, F. N
Gas generator, acetylene, k.

5 Peldkamp

? Gas generator, acetylene, Hanson & Stew. 632,488
. Gas generator, acetylene, A. Rieftel. 632.587

! Gas lighting appliance, A. Frank .. 632,522

: Gas purifier, B. E. Chollar.. . 632.401
Gas purifier manhole cover B. 632.398
Gas, purifying, B. £. Chollar 632,400

Gate. See Farm gate. Sliding gate.

Gate, J. M. Tanner... ................

Gearing, roller, C. L. Travis

Gearing, variable speed, W. E. Simpso!

Generator. See Gas generator. \lagneto electnc
generator. Ozonegenerator.

Glass blowing machines, automatic blast regula-
tor for, H. J. Colburn 3

Grain cleaning machine, N. Brooker..
Grease cup, J. 'Trix..
Gully trap for drams J. Brightmore.

Borger................

Hamnier, drop, J. A. Horton........
Hnmmer,pnenmmm E. Gunnell

See Stamp handle.

Harness and thill attachment, J. H. Prall.... ....

Harrow, H. Adler Gooo

Harrow, disk. W.H. Traphagen..

Harvester and shocker, corn, N.

Hay press. J. Ross

Hay rack loader or unloader, automatic, W. H.
B 1Y ) S

ventilating or refrigerating appara-

tus and system, . E. Allington................ X

(Continued on page 190)
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Rdvertisements. Heating apparatuy; fap blower, V. K. Allinkion. (31 How Q d in Lif
sements B L ) | The N Svst o OUCCEC mus},‘}m LAIC
ORDINARY RATES. H:.‘:ﬁ\e (;é(‘e‘l(v'-jfu‘tyl:‘li::ll'inﬁr' hook. T T v ew ys em (120 pages) rRhowing how thousands are successful and
Inside Page, each insertion. - 75 cents a ime Horseshoe. (. J. Peacock.. . 632423 OF EDUCATION gaining better positions and salaries studying at home
Back Page, each insertion, - - %1.00 a line | Horseshoe and calk, 1. N. Killson .. . 76 . =_ by our correspondence system. e teach
Hﬁ:f‘:zte;ogz T(I.Il?!;isffd."f Advertisements, Special and ?i‘(}g}ﬁ?\f}&:}l&j&mm{ ‘(I:‘:‘.eitl?r'llx‘nnéi' Mec.han"sal < ,E]EIIEISTELS“?"% \El!“lf'?'lﬁfmmﬁ;
words per ae TR e shoe tbe WiatoF the. e, | Lk well. (& b Mitchel - i Engineering . MECHANICAL ENGINEERING,

and is set in af?"ate type. KEngravings mnay bead adver-
tisem ents at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at PPublication Office asx early as Thursday
morning to appear io the following week’s issue.

00D or METAL WORKEES

withou' -team power can save
time anu money by using our

FootandHand Power Machinery

SEND FOR CATALOGUES—

A—Wood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPANY,
695 Wa\er St Seneca Falls, N. Y.

» SHAPERS,PLANERS .DRILLS,
NVER B FOOT lMACMINF. SE;WP OUTFITS TOOL&

PO
L ATHE AND SUPPL|

SEBASTIAN LATHECO IZOCULVERTST CIICIN ATI 0.

SAVE ..¥2..xour, FUEL

now wasted up chimney

vekG THE ROCHESTER RADIATOR.
COST $2.00 AND UP.
Money refunded if not satisfactory.
Wrwe for booklet on economy in heating

RO"HESTEB RADIATOR CO.,
60 Furnace Street, Rociicsier, N. Y

WHEN DID IT HAPPEMN?

Don’t be in doubtif it is a matter of impor-
tance in business sure of the time
by lecardm it with the AUTOMATIC

1M MP. It records the exact
se(‘ond mmute‘hour. day and mounth; also
|mpums the owner’s name and the nature
of rhe transaction. Indispensable in all
offices, workshops, factories and banks.
Every business house should have one.
Run by clackwork. Can't get cut cf order.
Absolutely reliable. [ Send for illus-
trated circular.

AUTOMATIC TIME STAMP CO.,
160 A Congress St., Boston. Mﬂss U. 8’

The most useful article ever invented
tor the purpose. Indispensable to Law-
yers, Editors, Students, Bankers, Insur- I
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 2c.
To be bad of all booksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample cam bymail, free Man-
ufactured by Conseolidared Sz\feJ)
Pin Co., Box121, Bloomﬁeld. N. J.

LATHES

FOR

CUNSMITHS, TooL
MakeRs, EXPERI-
MENTAL ano REPAIR
WORK, ETc.

Send for Illus. Catalog.
W. F. & Jno. Barnes Co.
1999 Ruby Street,
ROCKFORD, ILL.

A

A=

S

'2"ON 021

Patent 6arrying Track

OVERHEAD
TRAMWAY

for Mills, Foundries, Machine Shops, or for
Merchandise. Send for Book.

The Coburn Trolley Track Mfg. Co.,
<+« HOLYOKE, MASS...

THE FORBES
PATENT DIE STOCKS.

Two and three inch pipe can
be threaded by a boy using
» only one hand on a crank.

&~ Send for illustrated catalogue
CUR1IS & CURTIS,
6 Garden SL, Bndgeport Conn.

TO DRAUGHTSMEN!

We have made a special study of
the manufacture of

DRAFTI\G TABLES
and other appliances for draw-
ing. We have 0 styles and sizes
for all kinds of work. Stronzly
built, eleeantly finished, all de-
sirable adjuncts. Supplied to
leading educational institutions,
Also Blue Print. Apparatus and
Special Cabin ets supplied.

F.W. Emerson Mtg. Co.,22 Mortimer St., Rochester, N Y

ARMSTRONG S No. 0 THREADING MACHINE

Can be attached to bench or post.
Desiened for thbreading the
smaller sizes of pipe, iron or
brass, also bolts. Hastwo speeds,
one tor pipe ¥ to 1 inch; the
other for pl% 14 to 2 inches,
inclusive. the regulal
Armstrong ad )uwtable dies. Oth-
er attractive features. Send for
articulars. The Armstrong
fg. Co., 139 Centre Street,
New York. Bridgeport, Conn.

The Yankee DRILL GRINDER

for grinding both T'wist and Flat Drills.

Grinds all sized drills from g to 2} in, Can

be set for any size in a few seconds. Gives

anv desiyed clearance. Kully guaranteed.

‘*Can’t Grind Wreong.”” Catalog free.
G. T. EAMES COMPANY,

250 &sylum Ave . Knlumnzoo,

No. 30 Hand Machme
Ranee 4to2” & L

2 IN THE WORLD OF

~  PERFORATED METALS

STATION'F" CHICAGO.usA

‘1‘1811 box. 8. H. Yo

Electrical, Civiland Min-

Insole. pneumatic. A. Korwa
ngEngmeermg Drawing:

Insulating apparatus, G. ;. l.e

. Surveying: Chbemistry :
Insulating receptacle f Plumbing; Architecture;
Jar. ,300kkee%mg Shorthand;
Jar. . English Branches

TAUCHT BY MAIL.
2 Over 50 Courses.
We hnve helped thousands to better positions
and salaries. Send for free circulars, stating
the subject in which you are interested.
THE INTERNATIONAL CORRESPONDENCE SCHOOLS,
Box 942, Bcranton, Pa.

Jar closure, fruit.
Jar or other rece
Joint. See Rail joint.
Kinetoscopic apparatus, Roebuck & McMilian..
Knite. See lhnmnu kmfte.
Knife, R..J. Christy..................oooin
Knife for ¢ uttmg lmy or cane, .J. D. Swacick
Knitting machine, G. F. sturgess...........
Knob attachment, O. Stoddard
Knob, door, H. G. Voight.....
Knob, door, W. H. Wilkinso:
Labeling machine, bottle, E. Ermo
Lamp igniter. vapor, A. Kitson.........
Lamp. incandescent oil. T. J. Cranston
Lamp safety appliance. W..J. Downey.
Lasting machine, 1. Gare. .
Latch lock. automatic dead, C.
Latch, reversible, H. G. Voight.
Lathe tool. Warner & Lucas. ..
Leather, apparatus for manufacturing imitation,
Roulleau. ........... ... ...
Leather dressing machine. C. E. Peliow.

The Perfection of Pipe Threadmg

isadmittedtobe 1eached wheu our
No. 9% PIPE THR DING
CHINE

is used. As a hand machine it is the
only oneknownthat will cut and thread
an 8 inch pipe with ease and satisfac-
tion. One valuable feature is. that it
| has no arbitrary lead screw tor deter-
! mmmg style or pitch of thread to be ;

Lemon squeezer, W. White.. I#* Send for Catalogie.
Lifter. See Pan'or lid Jifter. THE MERRELL MFG. C
Liquids, receptacle for combustible, A. S. (.reen- | 301 Clﬂ'tlss bt., ’l‘oledoo ()Ino.
WOOA. . ettt e e e 632,56:3 | -
Liquurs from wood w.Ashinus‘ puritying, W, | N l.l D
seach ... oL ol 632,419
Lock. bee Alarmn lock ,ulch lock. Mail pouch
lock. develops all the power which the
Locks tfor deaks device for controlllug combina- weight and momentum of water af-

tion, J. ‘angel
Locking device, A. R, Brown
Locking device, . M. Godfrey..
Locomotive cabs, etc.. window for, §
lL.ocomotive window, W. H. (Iuwry .
Tubricant. J. H. Peacock
Magneto electric ;.'ener.xtor. d

ford—egreater than the ordinary wa-
ter motor or Turbine wheel. It uti-
lizes the stored pressure of the air-
and it is a remarkably effective ma-
chine. Uses less water and devel-
ops greater power than any other
engine, Occupies but little space
and is easy to set up. Requires lit-
tle care. Is simple and durable.
Built in all sizes from % h. p. up to
any h. p. desired
Free descriptive illustrated catalogue.
ELMIRA MFG.
159 Greenwich Ntreet'
W YORK.

i AU USEFUL ATTACHMENT

One of the most useful appliances in_connection with
our 8-inch

Mail pouch fnstener h Moody.
Mail pouch lock, J. ‘ingle.. .
Mail receiving and dehvermg ap
F. Sharrer...
Manitolding sales p:
way .
Mantle holder,
Marking apparatus, G. W
Mat. Mock & Mahaney. .
Vlezlasunng and bagging machi e,

0.,

. 632,253
632,517

Metal forming machine, S. D. Latty et al
Metallicspheres, apparatus for producing, M.
Christensen.....................cool.
Milk can, R. Durand.
Moulder’s flask clnmn, Cooper.
Moulding machine, H. Cnuper
Moulding machine chaplet adjuster,
COOPET. ..ttt ceaeiienaaens
Moulding machine flask, H. C Cooper. .
Moulding machine mould H. C. Cnaper
Moulding machine pattern. H. C. Cooper.
Moulding machine, sand, H. C. Cooper.. .
Moulding machine ‘sand deliv ery mechanism. H.

Precision Latheis the Traverse Mile
ler and Grinder which mills anq
grinds work the entire length of
e lathe. It is invaluable for such
seemsmy WOTk as fluting,channeling, gzroov-
ing, keywag cutting, ete. Easy of
adjustment to any angle. The
finest and most accurate of work
can be done with this attachment—none better possible.
l’t?r ﬂutlng ta 8, reamers, broaches, counter bores, etc.,
itis unriv.
FANEUIL WATCH TOOL CO., Brighton, Boston, Mass.

832,250 ‘

Moviaing maciing sand reservoir. ii. ¢ Cogver;. anon | €@ New Microscope for Nature Stud

i ooper.. A

Moulding machine sprue mechmusm H. C. r c pe or a ure u y
COOPET ..o ceenareaiinanieniueni . 632,245 and for use in the Examination of Ores,

Mop wringer, S. Samson 632,374 Metals, Wools, Fibre, etc.

Motor. See Spring motor.
Mowing machine, . meock ..
Mute. .. Glasser,, .
Nuriing tool. T. H. Miller.
Nut lock, L. J. Behrer ...
Nut Jock, A. C. Fairtield.
Nut lock, E. Ling.... ..
Nut lock. J. @ Leary..
Nut, lock, M. P. McLaughhn .
Nut wrench, M. M. Waddy..
Ore concentrator, R. K. Clark.....
Ozone generatnr, Abraham & Marmier
Packing, rod, h Bro

Packing, rod, R. E. Byle et al.
Packing, rod, N B. Miller.......
Padlock, master key, H. G. Voight.
Painting apparatus. G. G. Lewis
Pan. See Roasting pan.

Pan or lid lifter, G. W. Jones
Pants guard, bicycle, C. W. Sie
Paper and pulp manufacture, semmg and recov-

with 1 Ocular and
1 in. objective giv-
ing power of about 100 diameters, 1 set of
12 prepared slides of insect paris and otber
interesting specimens, all in case, $16.00 .
Ask your mearest Optician for it.

QUEEN & CO., Inc,
»Optical and Scientific lnerumPnt ‘Works,

" Chestnut St., Phila.
Write for Circular. 59 Kifth Ave., New York.

Van Norman Duplex Milling Machines

Perform the combin

632,375

in addition, cut all angles.

invaluable for all kinds of tool, gauge and
fixture work, die work and for general
manufacturing. They save time, cutters

ering apparatus for, W.Curtis. ................. 632,017
Paper assembling and staplmg mac . 19,448 \ and tixtures.
exter............. . . 6 5
Paper folding 639447 | WALTHAM WATCH TOOL CO.,
Paper registering instrument, T'. 'C.'Dexter. ‘ Springfield, Mass.
632,449, 0.524:)0

Paper sheets. apparatus for feedmg, W. Kershaw &:
Paper trimming machme A. Alle 6
Pattern, garment. R. 8. O’L oughlln
Pen, fountain, C. W. Boman. .
Pen, foum.am, Nelthorpe & Wil n
Photograph holder. J. N. Goldborg. .....
Photographic character, J. T. Bentley .
Photonieter, W. K. Smith
Photoreproducuon process .] 1. Bentley
Piano brace, metal, H. W.
Picker stick check, Draper & l\orthrop
Pipe bending mucnme J. Bragger. .
Pipe lock seam, sheet metal, L. Brucks.
Pipe wrench, J. H. Garson........... .......
Pipes or conduits. traveler for, L. C. Kohler.
Piston. R. E. Byle et al..

Economy Drilling Compound

Superior to Oil or other Lubricants.

Keeps Tools Cool and Sharp, Produces
Smooth Work and Fine Finish, is Clean and
# Does Not Rust or Gum. Adopted by U. S.

Government, Railroads, and Leading Man-
ufacturers. Barrels, 7c. a Ib. Half-Barrels,
8c. a lb. Freight prepaid. Sent on approval.

THE WHITE & BAGLEY COMPANY,
WORCESTER, MASS., U.S. A.

1,

Plate shears, 1'. Jensen 632,351 .
Pliers, A. Bmdley 632,305
Plow, C. R. D 632,647
Plow, A. V. Wilbur 632,389
i [ 4

Post. See Signal post. i _There are reasons inuumerable.why, in any kind of
Power ‘ra"}n’”ttlng device, A. W. Foster. ..... .. 632.455 | paint work, preference should be given to
Preserving food, Fitzgerald & Prescott........ ... 632,405 ’
Press. SeePC();:ymg press. Cotton press. Hay D I xo N s
press. rinting press.
Printing machine, Sackville & Swallow............ 632,372 SI L|CA N c RAP H ITE
Printing press, H. F. Bechman. ....... 632.6 PAINT
Printing press attachment, J. B. Bell.

Printing press, multicolor, L Orloff..

1t is equally good for metal or wood.
Printing surfaces by ph otozraphy.means for and \

It lasts four times as long as other paints.

process of making,.J. T. Bent. 632,437 It covers more than twice as much surface.
Propulsion of vessels. etc., means for ropelllng It is easier to apply thanot per paints.

liquids applicable for use in, E. Tntg . . 632,662 It has no bad odor and won't, taint water.
Pump,J.B. Poore............ ... ........ .. 632428 It contains nothing poisunous and causes no cramps
Pump, centrifugal. E. M. Ivens.. 632.572 oOrT colic in workmen.
Pump, measuring, A. H "Herron.... 632,508 It never fades, but will last ten, fifteen and even twen-
Pumping apparatus, hqmd E. Tatham. 632,663 ty years.
Rail fastening and joint, A, Schmidt 632,282 It is the most durable, economical and handsome
Rail joint, G. I.. Baxter. . . 632.625 paint on the market.
R:l: ]?jl‘ﬁ' J] !‘):o VX mll"l: D i 32.3 For Color Cards and Circulars, write

ilw at nd, electric, aniels v Ci
Railway replacing frog. B. E. Tilden e 29 JOSEPH DIXON CRUCIBLE CO.. Jersey City, N. J.

Railway switch, E. K. Barth
Railwav switch. R. Cady.
Railway switcn. A. M. Thre
Rail way switches, etc.. lock for,
Rem edy. internal, F Doolittle
Retouching frame. J. N. Choate.
Roasting pan, J. Warfel...... ...
Rock drill. electric. G. W. Pickett.
Rope clamp, J. T. & 1.. P. Lee....
Rotary engine, J. J. Callihan...
Rotary engine, W. L. Casaday
Rotary engine. J. L. Farnes. .
Rotary engine. K. Seifried.
Ruier. J. T. Glascock .
Ruler tor drawing curves, flexible and adjus
ble, G.P. Clark... .......... ..o
Sad iron heater, T. 8 .
Sash center. R.'T. Teakle.
Sash bolding bmckei. window. J. .
Sash, slidable and swinging window. B. Haus-
WANN L e .
Raw plates, repairine fractures in. J. Scherer..
\awmu machine, log. 8. W. Butterfield ...
Scale case, weighing, M. H. Hansen. .
Screw thread cutting tool. H. Dock.
Sc¢rubber, (5. 1. Gardner......
Seal. car, O. H. P. G. \pencer
Seeder, 8. J. Coyim ..
Separator. See Cream separator.
Sewing machine for sewing mouths of bags,

Responswe. Durable and Efficient.

REEVES "
Variahle Speed Counter Shaft

for securing any speed without change of belt
or loss of time. Specially adapted for all
kinds of experimental machinery, Printing
Presses, Motor Carriages, Ironworking ‘I'ools,
Woodworking Machinery, or any and all ma-
chines requiring a change of speed or feed.
¥ Send for handsomelu ulustrated
\ b Catalogue ** ” fre

K/ REEVES PULLEY CO.. Columbus Ind.. U. S. A

Crook & Whitehead............... ......... 632,676
Sewing machine stitch forming mechanism, but-
tonhole, G. J. 1\0 per .360
Qlﬁaokle é LP] n . 632,359
Shears. See Plate shears.
Shears, G. K.Johnson .. ........................... 632,267 HANDLE& BARR[L'HOOP FACTORIES.
Shegim"m etal tableware, glazed holiow, E. B. Man- 632,651 R N LARGEST LINE IN THE WORLD
T 25 X Pello: bending Machine

(Continued on page 191) SATISFACTION GUARANTEED.

© 1899 SCIENTIFIC AMERICAN, INC.

! Electric Mining, Elementary Mathematics,
MECHANICAL DRAWINGC, Etc.,
BY MAILL.

THE ELECTRICAL ENGINEER INSTI-
TUTE O¥ CORRESPONDENCE INSTRUC-
W TiON, Dept.A, 120 Liberty St.,N. Y.

5 deore COTrical £ | RO
ST oy Measrs (O J!-...amw:—
TS be of qral Valul s Tosse Who desvne anm

{2204 .4.¢‘=.—m
BLISS ELECTRICAL SCHOOL,

14th Street, Washington, D, C.
Practical F‘chLrlcal Engineering thoroughly and exclu-
sively taught. (ourse opens Sept. 27. Catalogue on
upphcntu)n to L. D. BLls\. l’rmcuml.

THAT ARE GOO0D--NOT ~ CHEAP THINGS.””
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against loss by patent suits. Our guaran-
tee and instrutoents are both good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clintan St.. Chicago.
Largest Manufacturers of Telephones

exclusively in the United States.

‘“American- Hunmngs”
TELEPHONES.

Transmitters, Magneto Bells and Tele-
phone Switcbboards. Over 200,000 of
our telephones in successful operation.
Used by War and Navy Departments. In
S orde.m_g state length of line, whether .
sinele line or metallic circuit and number of
g4 telephones to beused ononeline. §F Send
for catalogue *‘S. 4.

AMERICAN ELECTRIC TELEPHONE CO.,

173 South Canal St., Chicago, Ill.

Hold Your Scarf_»

with the Improved Wash-
burne Patent Scarf Fast-

ener. Useful also for fasten- x
ing papers or any articles. 10 3
cents eacb, by mail. Hese
\ummrters that do not bind
the leg nor injure the fabric. g
By mail, 20 cents a pair. lllus-
trated Lamlnmw of these and

OﬂlPT novelties,
RING COo.

AMERICA
Box P. Waterbury, Conn.

85 P R E ss Clrcular or small Newspaper Press
8. Typesetting easy. Money
maker or saver. bend smmp for catalogue, presses, type,

paper, etc. THE PRESS CO., Meriden. Counn.

JUST PUBLISHED.

Mechanical Movements

POWERS, DEVICES AND APPLIANCES.

By GARDNER D. HISCOX, M. E.
Author of “Gas, Gasoline and Oil Engipes.”

Large 8vo. 402 Pages. 1649 Illustrations,
with Descriptive Text. PRICE, $3.00.

A dictionary of Mechanical Movements, Powers, De-
vices, and An% iances, with 1649 illustrations and explan-
atory text. This is anew work on illustiated mechanics,
mechanical movements, devices, and appliances, cover-
ing nearly the whole range of the practical and inven-

tive field, for the use of Mechanics, Inventors, Engineers,
Draughtsmen. and all others interested in any way in

mechanics.
—SECTIONS.—

Mechanical Powers.—Weights, Revolution of
Forces, Pressures, Levers, Pulleys, Tackle, ete.
Transmission of Power.- Ropes, Beits, Fric-

tion Gear, Spur, Bevel, and Screw Gear, etc.

Measurement of Power.—Speed. Pressure,
Weight, Numbers Quantities, and Appliances.

Steam Power—Boilers and uncts.—
Fngines, Valves and Valve Gear. Parallel Motion
Gear, Governors and Engine Devices, Rotary
Engines, Oscillating Engines.

Steam Apphances.-lngectors. Steam Pumps,
Condensers, Separators, Trapsand Valves.

Motive Power—Gas and Gasoline Engines.
—Valve Gear and Appliances, Connecting Rods
and Heads.

%drauhc Power and Devices. - Water
heels Turbines, Governors, Imwct ‘Wheels,
Pumps. Rotary Pumps, Siphons, Water Lifts,

Ejectors, Water Rams, Meters, Indicators, Pres-

sure Regulators, Valves, Pipe Joints. Filters, etc.

Air Power Appliances.—Wind Mills, Bel-
lows, Blowers, Air Compressors, Compressed Air
Tools, Motors, Air Water Lifts, Blow Pipes, etc.

Electric Power and Construction. - Gevera-
tors, Motors, Wiring, Controlling and Measur-
ing, Lighting, Electric Furnaces, Fans, Search
Light and Electric Applmnces

Navigation and Roa Vessels, Sails, Rope
Krots, Paddle Wheels, Propel]ers. Road Scraper
and Roller, Vehicles, Motor Carriages, 1ricycies,
Bicycles, and Motor Adjuncts.

Gearing.—Racks and Pinions, Spiral, Elliptical,
and Worm Gear, Differential and Stop Motion
Gear, V{gmyc] ical and Planetary Trains, * Fergu-
son’s” aradox.

Motion and Devices Controlling Metion.
—Ratchets and Pawls, Cams, Cranks. (ntermit-
tent and Stop Motions, Wipers, Volute Cams,
Variable Cranks, Universal Shaft Couplings,
Gyroscope. etc.

Horological. — Clock and Watch Mcvements
and Devices.

Mining. — Quarrying,
Conveying, Pulverizing,
Fxcavating, and Dredging.

Milland Factory Appliances.—Hangers, Shaft
Bearings, Ball Bearmgs Steps, Couplings, Uni-
versal and Flexible Couplings. Clutches, Speed
(years, Shop Tools, Screw Threads, Hmsts.
Machines, Textile Applmnces ete.

Construction and Devices.— Mlxing, Testing,
Stump and Pile Pulling, Tackle Hooks, Pile
Driving, Dumping Cars, Stone Grips, Derricks,
Conveyor, Timber & hcmz, Roof and Bndge
‘I'russes, Suspension Bridge:

Draughting Devices. -
Delineators, Trammels,
graphs. ete.

Miscellaneous Devices. — Animal Power,
Sheep Shears, Movements and Devices. Eleva-
tors, Cranes. Sewiung, Typewriting, and Printing
Mnc\nnes Railway Devices, Trucks, Brakes,
Turntables, Locomotives, Gas. Gas Furnaces,
Acetylene Generators, Gasoline Mantel Lamps,
Fire Arms, etc.

*+* Copies prepaid to any address on receipt of price.
§¥~ Send for Descriptive Circular.

MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 BROADWAY, NEW YORK.
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Srientific Qmevican,

Founded by Mathew.Carey, 1185.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 walnut St., Philadelphia, Pa., U. S. A.

2E™ Our New and Revised Catalogue of Practical and

Ncientific Books, 92 pages, 8vo., complete to April 1. 189,

and our other ( aLdTogLeu and Circulars, the whole

covering Pver%' branch of Science applied to the Arts,

sent free and free ot prstage to any one in any part of

the wurld who will furnish his address.
riculturalPursuits forProfitand

l he Progress should subscribe for

s AGRI-
IT WILL AID ANY
]
GOOD FARMER .
AND MAKE HIM TU RA
MONEY. L
EPITOMIST.
It is for the busy,practical,working farmer; of America.
It is their paper and claims their support.
oun LITER‘RY "M is tosupply a paper forthe
farmerscontaining,in con.
densed and readable form, the most timely ana valua-
ble essays, suggestions and records of experience
which appear in the world of agricultural literature;
besides giving, editorially, sound practical, timely ad-
vice on all subjects pertaining to their business.
Regular subscription price 50 cents: 35 cents when
paid in advance. Circulation 200,000 copies monthly

penetrating every State and Territory in the U. 8. and
Canada. Sample REE. Agents wanted. Write.

Farmer who is interested in Ag.

AGRICULTURAI. EPITOMIST- INDIANAPOLIS, INDIANA.

SEND FIFTEEN CENTS
for Three Months’ Trial Subscription to

‘“ THE BOOK-KEEPER’

A handsomie 20 page magazine for Book-keepers,
Cashiers aud Business Men  acwill teach you d()ol\
keeping, Snorthand, Penmanship, Law. Short Cuts,
(urpuvalluu Accounting, Banking, Business Pointers,
Amusiug Arithmetic. Lightning Calculations, ete.
%1.00 | Employvers Need It to simplify expenses.
a yesr ' Employes Need It to increase salary.

THE BOOKKEEPER CO.,, Ltd.,
T %8 Buhl Biock, Detroit, Mich.

This b-ats Wind, Steam, or Hor:e Power.
We offer the W E 135" I'kL B2 2% actual horse power

GAS ENGINE

tor 150, less 10 per cent discount for cash  Builh
on interchangeable plan. Built of best material.
Made in lots of 10 therefore we can make the prica.
Boxed tor shipment. weight %" |bs. Made for Gas
or Gasoline. Also Horizontal Exngines, 410 3v b. p.

WEBSTER MFG. CO.,
1074 West 15th St.. Chicago.
Eastern B:anch 33D Dey Street, New York Cit
& Southern Arents Boland & Gichwind Co., Ltd.,
So. Peter and [.afayette Sts.. New Orleans. La.

Olds Engines

in small sizes need
no gasoline con-
nezrions, they are
all wa le, no sepa-
rate l‘eS&l’V()ll", a
temiporar,
isin uu-gght Il))ase
Olds Engines are
the simplest and
surest.

Dids Gasoline Engine works, Box 418, Lansing. Mich.

““WOLVERINE" GAS ° GASOLINE
. ENGINES. STATIQNARY

+ and MARINE.

E® The “ Wolverine ” is the only re-

versible Marine Gas Engine on

the market. It is the lightest en-

gine for its power. Requires no
licensed engineer A

| utely safe. \lanufact’d by

Write for Spe-
cia Catalogu

12 ty
CRAND RAPIDS‘ MICH.

GAS ENGINE
IGNITER

Complete with spark coil,

$11.50. The Best Thing
ou the market. Send for
catalogue.

The Carlisle & Finch Co..
Sixth St., Cincinnau 0

lGNITION OF GAS or GASOLINE
ENGINES

solved by tbe use of our Dynumm
Types R and 8. Weight of Type R
p13'1bs. Speed, 1400 R. P. M.

for sl.atmnar wm

1bs., speed 1,4 P. M., height 10
mches. No spmk c0\l reqmred with
either. Send 2c.stamp for illus. cat-
alogue. ELBRIDGE ELECTRICAL
MFG. CO., Elbridge, N. Y., U. S. A,

VOLNEY W. MASON & CO.,

FrictionPulleys,Clutches & Elevators
PROVIDENCE R. |

THIS BIG CLOCK

is suitable tor Holels. Stores, Col-
leges., Schools, Raitway Stations,
Lodge Rooms, FKactories. Oftices,
etc. I[tis asuperb timepiece and iz
sold at a mucli lower price than any
large dial clock ever betore produc-
ed. We also make Time Stamps and
Advertising Clocks.

BF~ Write tor circulars anad
Baird-Chandler Clock
137 Clinton St., Chicago.

N. Y CAMERA EXCHANGE.

50% Saved on all makes of Cameras

Heaaquarters tor Buying, Seiling
and Exchanging Cam eras orLenases.
Large assortment aiwavs on hand.

Developing, Printing, etc.
Photo supplies of every description
at lowest prices.

EF Sendt 2c. stamp for bargain

h. Y. CAMERR EXCHANGS. 43 Fulton St. NEW YORK
20 DIFF ERENT
ST

ONES
,,/Aomc

ric es.
0.y

PHOTOGRAPHERS,
SEND FOR CATALOGUE T0

/?"/THEFULMER&SCHWING MFG CO.

271 CANAL STR NEW YORK,

Shipping box. O. C. Fenlason...... ceverassenneaensss 632,345
Shovel. See Steam shovel.

Shutter worker, 8. L. Powell............ CO6RE0A0
Sleve fur separators, fannmng mllls, etc., AL F.

Sink door opener, automatic, L. 8
Siphon filling apparatus,
Skirt binder, A. M. Webe
Skirt ciasp, C. Dunbar
Skirt, cycling, Skeiton
Shde rest., revulvmg, M.
Shding gate and pulley attacbimn
Smo ke preventing apparatus, R. H. Bu
Spoo | and needle bolder, M. E. Bmgamdn
Spraying plants, E. . Landis. .
Spring motor, L. R. King. .
Stacker, straw, 1. Stein. ..
Stamp handle, H. A. Al
Stamping machine, M. E. Biersach.
Staples, hand tool for funmm_ B ¥. l\ernodle
Steam boiler, C. C. Pec
Steam boiler. ). \amdqm\t
Steam boiler and furnace, H. Barton.
Steam engine. J. C. Dean . ... ..
Steam shovel, A. W. Robinsin ..
Stone, artificial. A. H. Van der \ugh et al.
&muls chairs, ete., support for, 8. Alsberg.
Stove, gas, E. J. Daschbach..... ..
Suspending device. .. R. Farmer.
Suspension apparatus. A, Kitson..
Switch. See Railway switch.
Tel(;pre{;l\fa lv]numbel and address annunciator, W.
. AlSh. . oo i
Telephone switchboard and circuits, Wules &
Waterson 63!
Telephone transmitter, T\ Lidberg 32
Thuhwnhg frozen ground, appuratus “for, J. White- .
en
Thill coupling, G. W. Davi
Threshing machine, G. Martel.
Ticket case, L. J. Blades
Tire puncture closure, pneumatic, R. W. Samp-
[

|

Tire, vehicle, 1. D. Stewart.
Tobacco pipe. R. K. Hall. ..
T'obacco pipe c]enner J. Craig, Jr.
Tool stock, W. Kleinfelder..
Trace hnlder..l l< Wynkoop.
ransom lifter, Siewert & Wi
Trap. See Insect trap. FKly trap.
Trolley catcher, . D. Milloy.
Trolley wheel, E. R. Stilwelil.
I'ruck, maximum traction, C. ¥,
I'ruck transom, J. Player....... ...........
Tube. See Vaporizing tube.
Tube bending machine, J. W. Bragger
Type, printing, K. V. Beals. .
Typewriting machine, R. .. F
Typewriting machine, Fisher & La
Typewriting machine support, R. .] th
’l‘vpewrlunpz machine type cleaner M. G
Umbrella. de & E. Biaggi.
Uphn]sterer s form T. Swan.
Valve, K. Monnier..............
Valve, air compressor, .J. Hemphill.
Valve device, J. Kelly................
Valve, engine reversing, G. Gilmore..
Vapor burning apparatus, A. Kitson
Vapor tube cleaner, A Kitson..
Vagorizingtube,A. 'Kitson . ...
icle, motor driven, C. T. B. Sangster
Vehicle or truck side frame F. & Seagrave
Vehicle, self-propelling, R. H. Pl.Ass .........
Vehicle, water, D. Oltmann......
Vehicle wheel. H. A. House. Jr
Vending apparatus, M. 8. Cody
Ventilating system. A. Miller..
Vertical boiler, J. B. Scranton’
Vise, P. Theadore.. ..... ....
Wagon cover, L.. N. Leonard. ..
Washing machine, J. H. Vickars
Water closet, G. Biebuyck.....
Weunther shield, E. H. West
Weather strip, B. . Higgins......
Weighing machine, F. A. Richards. .
Weighing machine. automatic, C. H. ¢ r)oley
Weighing machine, automatic, W. Seward..
Well drilling machlnery C. F. Rigby.......
Well drilling tool wrench. C. L.. Dunham .. 632,
Wheel. See Car.wheel. Trolley wheel. Vehicle

wheel.
Wheel for cycles. ete.. F.\W. Jones............. 632,574

640
632675
6. 4

Wire splicer, C. G. DHVIS. ..............oveens 632,446
Wood, Droducmg mmitation ecarvings in,
WeISE ... ciiiiiciieiiis tieniiiana s 632,433

Wrench See Nut wrench.
Wrench, Wilheim & Louder.
Wrmger See Mop wringer.
Wristband cutting and turning machine, J.
Firsching. .. 632,308

632,610

Crankshatt sleeve, L. P Halladay
Dental elevator, X. Dodel
Drainer, C. Haynes......
Electrode, A. D. Scott
Kodder cutter tan casing and frame
Heel, boot or shoe, C Rystmm
Hmue H. T. Bu su .....
Monument die, W
Plowshare, J. H.
Sprinkler, J.
T'ool member, l<runms & Griffith. .. ... 5
Wrench jaw, J. W. Broas..............ocoiiiiiiiine

TRADE MARKS.

Ahlmentary and dietetic products, certain named,

Maggi Food WOrks. . ............... ........ ..... 33,438
Beer, luger Milwaukee-Waukesha Brewing Com- .

D T e e h

Be(‘ll)'. root H. E. Purd
Cement, Portland Cementfabrik Saturn.
Cigars, H. Nitzsche. .. ........ ........ 5
Com controlled mechanisin, Caille-Schiemer Com-

Con-

pany
Darry products, certain named, Borden
densed Milk Company
Klour, wheat, Excelsior \llll Compnny
Flour. wheat, Phoenix Flour Mill..
Lamp wicks, "A. J. Chevalier. .. ..
Leathers. light weight, H. A. & C. E. Lappe.
Lithia spring water, Virginia Mineral Springs
Company
Sheetings, Pelzer Manufacturing Compan
Stone. artificial. C. Dorr & Company
Tin and terne plates, Chas. A. Conklin Manut" ac.

LUring COmPaNY. ... .......otiuiiiiiranian 33,448
Tobacco, certain named articles of manutactured,
Sanatel Tobacco Company..... .. .. . 33.442
Toilet articles, certain named V. Klotz. 33,456
LABELS.
** Cough and Lung Balsam,” for a medicine, J. J
Legate. oottt e i 13
“*Hippolm,” for a veterinary remedy. \Lundard
Veterinary Oil Manufacturing Company........ 7117
* Kreso-Napthol,” for a disinfectant, E 8. Latta... 7,118
**Manna,” for a medicine, M. W, Logan .......... 7114
~ New Peanut Geack,” fora peanut contection, J.
P.Bereolos...............o i ‘

> I’eiroco R. R. & Company,” for a medicine, Rein
hart, Roeg & Company........  ................ 7
* Pleasant Celery Headache Cure,” for a medicine.
Marvelous Medicine Company 7
* %, Green’s Compound,” for a medicine, S. Green..
**Trolley Shoe Polish,” for shoe pollsh 'lrolley
Shoe Pohsh Cnmpuny ........................
** Ulika Adrian’s Hand Picked Roasted Coftee,” for

coffee, G. S. Adrian........... coiiiiiiininiieineenn 7120
PRINTS.
* J. B. Hair Restorative, for a hair restorative. J.
B. Green............. Qoooooe Qocconoaoo o ey 162

A printed copy of the specitication and drawing ot
any patent in the toregoing list. or any patentin print
issued since 1865. will be furnished from this office for
10 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co.. 361
Broadway. New York. Special rates will be given where
a large number of copies are desired at one time.

Canadian patents may now be obtained by the 1n-
ventors tor any ot the inventions named 1n the fore-
going list, provided they are simple. at a cost of $40 each.
If compllcated the cost w1ll be a little more. For full

THE WATCH QUESTION

Is an important one.

Time's measurements must be

accurate, orthey are valueless.

Ruby Jeweled Elgin Watches

are the highest type of time recorders.

Over eight

millions have been prod: ‘ed in the past thirdof a
century since ¢* Elgins’’ began to be.

The World’s Standard,

Elgin watches aresold in all sizes by jewelers everywhere.

An Llgin watch always has the word

“Elgin’’ engraved on

the works—fully guaranteed. Our new booklet, free to all
wh write, is of universal interest.

Elgin National Watch Co., Elgin, Ill.

L TTF_

STEEL STAMPS rr?A%L%?ARM';SNmG‘ PR CE
ETS AT L T

AIITOMATIB ENVELOPE SEALER

This machine sealr 100 envelopes per minute; 6.000 an
hour. Has been adopted by many ot the Departments
at Washington and various Pension Agencies. Operat-
ed by electric motor or rreadle. Good, reliable agents
wanted ; none others need apply. Applications will not
be noticed unless tirst-class references are given. A

dress THE AMERIC ALING M ACHII\E
CO., No. 1324 F \t., .N.W.. V!nslungtou, D. C.

Felloe Bendmz Mdchme for sale. Bends Plow ]Iandles
and Sleigh Stuft also. W. M. Germond, Beriin, Md.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &C.
Anvone sending a sketch and d(‘SCrI[h ion may
quickly ascertain our opinion free whether an
invention 1= 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. TLargest cir-
culation of any scientific journal. Terms. §3.a
year; four months, $§1. Sold by all newsdealers.

MUNN & Co,361 8roaewar. New York

Branch Office. 25 F St.. Washington, D. C.

WANTED.

PRACTICAL AND EXPERTENCED MEN,
temperate and industrious, to fill two pusltions with the
unaersigned, viz.: Cost-working Clerk, Shop Time-card
Clerk. Applv in own bandwritine, mvm% references
and state s:lary expected. Good wages to the right
man. The De Laval \epurator Co., Poughkeepsie, N. Y.

VVA]\ TED— l"lrst clasa man, not over 45 years ot age,
as Superintendent of an old established manufacturi

concern located aboeut fifty (50) miles from New York
City, employing five hundred (500) people encaged in
brass goods manufacturing. Must understand modern
factory methods Apply by letter to Box 173, New York.

4"61)9 60 to 80 H. P. Multitubular

w A N T E D Boiler in first class condition.

State makers r-ame, age of boiler and price f. 0. b. Pough-
keepsie. Address envelope No , Poughkeepsie, N. Y.

WANT D Machluery Salesman to sell for an old
L established machinery manufacturer. In
replying give age and experience. C. B., Box 773, N. Y.
WANTED-—One Pulley Lathe, new or second hand,
preferably 50 inch. Palmetto Fibre Co.. Frederick, Md.
MDDELS for inventors. Kstab. 1867 (aLa]ogue.

J. C. SEYL, 181 Madison St., Chicagc.

ELEC’I‘RIC 'VIOTOR*, small power, cheapest sold
Columbia Mig. Co., 814 Walnut Street, Philadelphia, Pa.

PATENT FOR SAI.E—Automatic Bilge Pumps
for Ships. FRED STUTI!1, Somers Point, N. J.

MOD

Umbrella

ICE &S

MACHI). Eb., Corliss l‘lnuingrslzI Brewer:
l

CATALOGUES FREE
UNION MODEL WORK
193 GLARK CHICAGO.

EARSE

Holders, cataLoauE FREE.
CRANE BROS. Mfrs,Westfield,Mass.

and Bottlers’ Machinery. ILTLR
MFG. CO., §99 Clinton Street, Mllwaukee. Wis

EXPERIMENTAL WORK. SMALL MACHIRERY|
ORX STENCIL WORKS 100 NASSAU 8T N.Y.

TYPE WHEELS. MODE
NOVELTIES & ETC. NEW

PRPRPUP PP PP PRPPRR PP P PP RPRERRPRPRRPRPRP PP

PPV RPPIPRRP PP PP

Our Best Friends

are the long-time users of Smith Premiers. The
more hard work turned out, the more apparent
is Smith Premier durability. Repair bills re-
duced to the minimum, Smith Premier capacity
for good work all the time is unequaledecscesssece

Che Smith Premier Typewriter Go.
Syracuse, N. Y., U.S. A.

Catalogue Free,
Ask for it.

BUAA AR AL EAR bttt

9 $2,000 a
DON’T BE HARD UP 20802
ts & Ladics at home or traveling, 1aking orders,
using and selling Prof. Gray’s Platers. Plates
b Watches, Jeweiry, Tableware, Bicycles, and all
metal goods. No experience, heavy
d piate, modern methods. We do plating,
§ manufacture outfits, all sizes. Only
outfits complete, all tools, lathes, ma-
alv, ctc., ready for work. Gold,
Stlver and Nickel, also Metal
il l'lntln‘ by new dipping process.
We teach you the art, furnish secrets and fomulas FREE.
Write today. Testimo samples, etc. FRE
B. GRAY & CO., rL WORKS, 2, ¢

NNATL. O

YOU CAN MAKE $100.AWEEK '

UWNYUUR UWN SHOW, COMPLETE OuTFIT-$100.
OTION_FILMS & MACHINES.

GREAI’ PASSION | PLAY & 500 0THER SUBJECTS

LUB/N,LARz:zsr MFR PH/LADELPHIA P.A.

ACENTS MAKE $10 DAILY
——————  Selling Nee‘ys thnl]mﬁ\&hoto-
ra bs of actual battle scenes-¢' F1

E PHILIPPINES,” 160 vivid half-tone photo-
uragps from Manila, 5x8inches. **OUR NEW POS-
SESSIONS,” the best collection of 160 photographs ot
the Dewey lslands, Porto Rico and Cuba. Qutfit either
album, including complete copy free for 12 cents, <oin
or stamps; both albums 20 cents. Order quick, avoiding
unnecessary correspondence. Money refunded it not
satisfactory. Must be seen to be appreciated. SIX

MILLiON ° books isaued zearly Catalogue Free.
Authore’ MA N ”l‘ ]’rompll\ ]'.‘(amhn-cl

Y ()I\ Publisher.
W9 W abusll Av,, thlt‘ago. 11-1 Fiﬂ,h Av.,, New i ork.

3 a nay s“r absolutely sure; we
furnish the work and teach you free; you work in
ihe locality where you live. Send us your address and we will
explain the busmes> fully; remember we guarantee a clenr pro~

fit of 83 for every day's work, absolutely sure, write at on
ROYAL MANI.‘I'ACT( RING CO.. Box 1. DE l‘ROlT.MlLH.

Send us your address
andtwewillshow yog
how to make $3 aday

GAS# GASOLINE E

WATER MOTORS

BACKUS WATER MOTOR CO. NEWARK N.J. U. S. A.
TU B BlNE W‘ Send fDl‘F(/ll'cll-llar"lVa.”
bpnngﬂelﬁ ghEm, ﬁ g

MUDELS l&. EXPERIMENTAL WORK.

nventions developed. Special Machinery.
E. V. Baillard, 106 Liberty St., New York.

GRINDING MILLS FEOR ALL PURPOSES.

Bogardus Patent Uni-
versal Eccentric Mill. Address J. S, & G. F. SIM P=

SON, 28 Rodney Street, Brooklyn, N. Y.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
E. Konigslow & Bro., 181 Seneca St.,Cleveland,O.

chinery.

FOR SALE.

Patent Right No. 615637. The most
eomplete Ntreet Rweeper ever invented.
Bathers and ule 9 the fine from the

ght
F&y C. A. U!.
La HumSt., New Orlnlu. s

l"rices $160 and up. Send tor Catalogue,

PIERGE VAROR LAUNGHES

Stock Sizes 14 to 22 foot.
Sate, Reliable and tully guaranteed.

PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wis.

Planning (e New H[llllﬂ

Anyone contemplating the building of 4 new home will find the

Building Edition of the Scientific American

of peculiar and absorbing interest. This beautiful publication s
issued monthly, and contains practical articles and suggestions
on modern house building, together with a series of splendid
plates, showing perspective views and floor plans of the most. up-
to-date modern dwellings. estimated cost, etc. A sm.ne issue of
this handsome periodica' is often worth "the year’s subscription
Write to-day and send 25 cents tor

price to the intending builder.
a single copy, or $2.50 for annual subscription,

instructions address Mu Co., 361 Broadway, New
York. Otherforeign pmnu may also be obtained,

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

always cause
trouble, often
cause accidents.
Better be on the
safe side and
drive a

Winton
Motor
Carriage

Price $1,000. Nodgents.  Soncrolen. “5an

can go at whatever speed you like at a cost of less than
cent a mile. Clean, comfortable, elegant. Hydro-
arbon System. Catalogue for the asking.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

WOODWORKERS

are appreciating the

Charter Gas and
Gasoline Engine

Proof from nearly every State -
and Territory of the Union, by addressing

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

GA ...Hlnnlisml(

60058 Cnian
1012 N.CANA
$awo £08 caraiosve

SIY&CO (i Al 035
MR BOOKKEEPER,

do you know what the Comp-
B tometer is! 1t costs you nothing
to find out. 1t will help you out
on that trial balance. ?t insures
E accuracy, is twice asrapid as the
best accountant and reiieves all
nervous and mental strain.

Write for Pamphlet.
FELT & TARRANT MFG €0.
€2-66 ILLINOIS ST.. EHICAGO.

e
[ -

T here ts no Kodak butthe Eastman Kodak,

Kodak

Simplicity and Kodak
Quality created the
standard by which all

caineras are measured.

That’s why the clerk says: ‘It’s as
good as a Kodak,” when trying to sell
an inferior camera.

Kodaks $5.00 to $35.00.

. -

Eastman Kodak Co.,

Kodak Catal,
dearers or oy sinit. Rochester, N. Y.

bre s

Sl e '/

Fits any Cycle. ‘

-BEST BICYCLE BRAKE_»

All cyclists, whatever wheel they ride, should have attached
the Latest and Best Antomatic Coaster and Brake.

THE TREBERT BRAKE

is composed of a friction disk secured to the bub of rear wheel, a clutch on the disk and a
ciutch on the rear sprocket wheel. Both clutches have inclined surfaces upon which balls
roll. Wheu the bike chain is pulled forward. the balls also move forward and ride up their
incline. Back pressure to pedals produces reverse motion. Free booklet of particulars.

bk Trebert Automatic Coaster and Brake Co. ™Y’ ¥*¥""™

VEEDER RATCHET COUNTER

PRICE $SI.

This counter is of the same size as our regular ¢ Xclometer for bicycles, which it
closely resembles. The differential gearing used in the cyclometers is replaced
by an internal ratchet mechanism, and on the outer end of the main shaft, in
place of the star wheel, is clamped a small vperating lever, the arrangement being
such that each complete oscillation of the lever moves the right hand index ring
one figure. 'The transmitting mechanism between each index ring is such that
the rings are mechanically locked and cannot get out of position by jarring, nor
~an the record be tampered with except by taking the machine apart. The
counter will register up to 93,999, when the next stroke will set all the figures to
zero readg for repeatmf but’ they cannot be set to zero from any intermediate
point. They are durable and strong and can be run at a high speed without skip-
ping. They will be found especially usetul tor use on Punch presses, looms and
automatic machinery generally to register number of pieces or qunntity of mate-
rial oroduced. They can also be adagted for use on typewriters, voting machines,

or any purpose requiring a small, light, accurate instrument. Uorrresp solicited.

THE VEEDER MFG. CO.

Makers of Counting Machines, Cyclometers for Bicycles, and fine Castings. HARTFORD, CONN,, U. S. A.

(Louisiana Red Gulf Cypress a C__/
Specialty.) Best known for
every purpose. Good material L
Correct Workmanship. TLow
Prices Get our Ilustrated
Catalogue. W. E. Caldwell Co.
223 E. Main St., Louisville, Ky.

PRATT'S PATENT POSITIVE DRIVE
DRILL CHUCKS. -,

Impossibie for Drills to slip when
beld by them. Send 2 cent stamp R
for Illustrated Catalogue.

FOR SPORTSMEN

nunting, fishing, camping or yachting. May be laid on
ground or deck insuring a comfortable bed, free from
dampness. When deﬂnted rolls small and can be pack-
ed in grip. Weight 10 to 15 1bs,, according to size.

I'nese mattresses afford great comfort to invalids and
bedridden patients. Lar%ely used by U. S. Government
and by sportsmen throughout the world. Catalogue free

MECHANICAL FABRIC CO.,

PROYIDENCE, R. I.

Franklort, N.Y.,U.S.A.

THE PRATT CHUCK CO.,

All varieties at lowest prices.
Track and Wagon or Stock Scales made,
Also 1000 useful articies, including Safes

Sﬂalﬂs Sewing Machines, Bicycles, Touls. ete. Save

Money. Lists Free CHICAGO SCALE Co.. Chicago. lll.

Best Railroad

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

{RAND DRILL €0.)

100 Broadway. new York.

g spend ﬂmnslnds g
on coal bills—but how much
to savethe steam ? Want to know
more about it ?—Ask for our book-

let ““Hi " on the HEINTZ STEAM TRAP.
WILLIAM S. HAINES cCo.,

136 South Fourih St., Phlladeiphil. Pa.

Send far Catalogue.

“THE LICHT OF AMERICA”

for wheelmen is that given by the far-famed

MASESTIC LAMP

is the siearest approach to the sun as an artficial light. Always
steady, clear and. white. Easy to charge, easy to operate,
ulways dependable All parts metallic and easy to reach for
cleaning pu perfect searchlight for 100 feet ahead.
Qtrongl durab]y neatl made. Best reflectors. Convex front
glass. in. thick. He] ght of lamp 724 inches. Burns 4 hours.
Brass ﬂ ngs, banger of tough steel. Uses regular commerclal
carbide of any kin 8F Send for free illustrated catalog **S.A.”

EDWARD MILLER & CO0. &ioosman® Meriden, Conn.

STORES: 28 & 30 West Broadway, NEW YORK. 63 Pearl St., BOSTON.
Manufacturers of * Royal ’’ Bells and ** Everlit’’ 0il Lamps.
[ O T T T O T T LT A LT

NEW YORK UNIVERSITY p'&3sidRae:

School of Applied Science
ARTESIAN

IO T

UL

—
[T

d’nstnul Chem s(ry.

Address_for Circulars,
OFFICE OF D
University Hewhts. N. Y. City.

Qx‘«@ Acetylene Burners.

D M. Steward's Patent for Heuse
¥ Lighting and Bicycle Lanterns.

State Line Talc Co., Chattanooga, Tenn.

Wells, Oiland Gas Wellsdrilled
bycoentract toany depth from50
3000 feet. We also manufac-
ture and furnish everything re
quired to drill and complete

Any size up to 1" diameter, 3'’
long. Four sizes of machines.
8F~ Send for Circulars.

BLAKE & JOHNSON, ;
P. 0. Box 7, Waterbury, Conn.

23. USE GRINDSTONES ?

(f 80, we can suppiy you. Al sizes
m

A Randsome Watch Charm

or Scarf Pin with the head and bust
of DEWEY, Made from steel taken
from the Battleship ¢ Maine
Watch Cbarm has gold plate rim. U. S
Government certificate accompanies
each article, 23 cents each, pnstpaid.
Mow refuuded if not satlsﬁaetory
LL M

MB 'den Lane, New Y’ork.
Sole anuf‘r of Maine Steel Noveltdes.

SSOP S STEE L™+

\JE FOR TOOLS, SAWS ETC
WM JESSOP & SONS L'2 91 JOHN ST. NEW YORK-

M

nted and unmounted, always
kept in stock. anemoer, we make 8
specmltyof selecting stones for all spe-
cial purposes. Ask for catalogue

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

ZEHEATENGOOK 2=

HOUSE HEATINC FROM

THE KITCHEN FIRE BY HOT WATER.

The *“ Heatencook ”” Rarge is a Combined Cooking sStove and Hot
Water Heater. It is unequaled as a cook stove akes, roasts, etc.,

to perfection. The range is made in the most substantial manner and is
finished in first-class style, It is not an ordinary range with an attach-
ment, but is designed especially as a heater and cooking stove combined.
It weighs 2000 1bs, and is six feet high. An adjustable fire-pot is provided
for summer or winter use. It ig perfect in all respects, and is protected by
several patents. The house is heated I)y hot water. Radiators are
placed in the dltrerent rooms and connected to the * Heatencook” by flow
and return pi time the radiators remain full of water. the
circulation o wnter being stopped by closing valves attached to each
radiator, the radiators remaining cold. The " Heatencook” system will
heat an entire house ot moderate size - on| y one fire in the house. Plenty

of hot water for bath and kitcben sink. " Very economical in fuel.
* Heatencook ” has been in use for five years, About 1000 rauges are now
giving the greatest satisfaction in many most delightful homes. It is just

what you want. Send for catalogue and get all particulars. Address
BROOMELL, SCHMIDT & CO., Limited, Box 135, YORK, PA.

% Heatencock”’ Range as it appears when set up wn the kitchen.

© 1899 SCIENTIFIC AMERICAN, INC.

. Portable H P
and Mounted ‘écea?;“nn?ﬁ'x?' ooooooooowno“oowoaoooeoo
Machines for 100 to 1200 f i
Write us stating exactly what . I @
i8 required and send for illus-, o . e @
trated catalogue. Address ¢ (E== LEVEL
PIERCE WELL ENGINEERING AND SUPPLY CO. A 4
136 LIBERTY STREET, NEW YOLK, U. 8. A. @ An adjustable incline De“!l fixed Level @
: $ ks iz Syl B s oot $02 8
e ool ongitudinal groove in seat o
MACH INES FOR ROLLINC | e frame adapts it to reston pine or shaft. Pricel5 o
scR E w el PRLIN with pln.ln nlass.ﬁ-’i .00: with groux}i‘i nlissi‘w.m. b4
. & oA KRBT Gon Boxh Aresl, Maseu%, 2, &
“THREADS. S0000 00000900000000000600000

Foot Power, High Grade
w. P Davis Mach. Co., Rochester.N Y.

LATHES !

A MILE A MINUTE ON A

Tribune«Bicycle!

Lo aaad ]

Yes even in lees than a minute was the marvelous
time made by M. Murphy on a Tribune Blue
Streak, Model 450 smeed by a locomotive. No bicycle
has ever been ridden as fast as a Tribune. It isthe
best and fastest wheel in the world.

&~ Write for Catalogue.

The Black Mfg. Co., Erie, Pa.

”
WOODWORKING MAGHINERY./,

For Planing Mills, Carpenters,
Builders, Furniture, Chair, Vebicle,
Wheel and Spoke Makers, etc.

§F~ Correspondence Solicited.
Illustrated 312-page Catalogue free
to manufacturers and foremen.

THE _ECAN CO.
327 to 347 West Front Street,
CINCINNATI, OHI0.

If | );ef;want the best CHUCKS, buy Westcott’
Little Giant Double Grip

—Qyp Drill Chucks, Little Giant
3" Drill Chucks
_y

4 ((

' ==

Improved,
Oneida Drill
\

C
Lathe Chucks, Geared -
Combination Lathe Chucks, g(nigersnl Lathe
ade b
Westcott Chuck Co., Oneida, N. Y., U, S. A.
Ask for catalogue in English, French, Spanish or German.
IRST PRIZE AT COLUMBIAN EXPOSITION, 1583,

11

Plain
Chucks, Independent Lathe Chucks.

TRADE MARK

EGAMOI
ALUMINUM PAINT.

Latest a&;)he:mon of Aluminum. Looks like Frosted
Silver. ashable. Untarnishable, Water, Oil and
Weatherproof. Durable, Easily Applied. Blcycles.
Yachts, diators, Pipes, Metal Work, Machiner:
namos, Motors, Apparatus, Arc Lamps, Sockets, gracz
ets, Cars, Stations, General Decoration, etc.
bottle, by mail, for 25 cents.

THE AMERICAN PEGAMOID CO., 339 B’way, New York.

Reisch’s Foot Power
EMERY WHEEL

KNIFE SHARPENER and TOOL GRINDER

2, ODOrevolut,luns or 3,500 feet per minute.
g' machine for Bicycle Repair
bhop lachine Shops, Mills, Factories,
ete. eight of machine,3 feet; size of
emery wheel, 6x1 in.
Machine sent on approval to respon-
si ble parties.
¥~ Send for Circular and Prices.

BUFFALO EMERY WHEEL CO.,
No. 10 Lock St., Buffalo, N.Y.

Why Pay Freight on Water ?

Edison’s Ink Concentrates.

‘“The Wizard’s Powder.’’

Fifty per cent.cheaper and fifty per cent. better than
other inks. These tablets (each makeloz) dissolved
in water produce a first-class blue black writing fluid
that cannot be removed with chemicals and takes %ood
copy. Agents send 10 cents for enough to make
Get proposition, make an ink route.

EDISON CHEMICAL CO., P. 0. Box 2397, NEW YORK.

Sample

Modern Surveying and Engine_ering

]\\'Tl{!'\ll' \'T"

Exneii—nmn‘lal* uuiﬂll[iﬂ

By GEO. M. HOPKINS.
20th Edition Revised and Enlarged.

914 Pages, 820 Illustrations.
Price $4.00 in cloth: $6.00 in half morocco. postpaid

THIS is abookfull of
interest and value for
Teachers, Students,
and others who desire
to impart or obtain a
practical knowledge of
Physics. Ihis splendid
work gives young and
old something worthy
of thought. [t has in-
fluenced thousands of
men in the choiceof a
career. It will give any-
one, young or old, in-
formation that will en-
able him to compre-
hend the great im-
provements of the day
1t furnishes sugges-
tions for hours of in-
structive recreation.

Send for large Tllustrated Circular
and complete Table of Contents.

MUNN & CO., Publishers,

Office of the SCIENTIFIC AMERICAN,
361 BroapDwAY, NEW YORK.

PRINTING INKS

ho SCIENTIFIC Aunnlcuv is printed with CHAS
ENBU JOHNSON & CO.’8 INK, Tenth and Lombard
Sts., Phllsdelphlu. and 47 Rose St., opp. Duane, New York






