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OUR RELATION TO THE PEACE CONGRESS.

The formal announcement of the names of the dele-
gates selected to represent this country at the meeting
of the so-called disarmainent conference reminds us
that this epoch-making event is near at hand. That
the conference will mark a new era in international
affairs there can be little doubt—the general skepticism
of naval and military mwen notwithstanding. That it
will lead to any immediate disarmament, however,
either complete or partial, is altogether unlikely, and,
indeed, it is doubtful if such a result was contein-
plated by the Czar when he addressed his famous let-
ter of invitation. The objects of the conference will
_be rather to arrest the present alarmiug rate of increase
in naval and military armaments, and, at the same
time, to determmine upon some plan of international
arbitration. If only the former of these objects be at-
tained, it will be a great trinmph for the cause of peace,
and will carry the nations a long way toward the
splendid goal of universal arbitration.

Evidently the first thing to be doneis tostopthe pres-
ent mad competition, which is due chiefly to the rivalry
between Russia and France and Germany on land and
between Russia and France and England on the sea.
In the determination to make her fleet equal to that
of any other two, England has increased her average
naval estimates from $75,000,000 in 1890 to 1894 to $132,-
972,500 in 1899, and other nations are increasing thweir
naval and military expenditures in a similar “ratio.
1f the Peace Congress is able to call a halt, it will open
the way to the consideration of a gradual and pro
rata reduction of armaments on sea and land.

It is rumored that, on account of the smallness of our
army and navy, our delegates will be instructed to op-
pose disarmanent and lend their strong support to a
scheme of international arbitration. It is true that, in
proportion to the size and wealth of the country, our
forces are, judged by European standards, very inade-
quate; but this is a fact that will, no doubt, be taken
into account by the conference. It is quite possi-
ble that in cutting down the European armies and na-
vies to a *‘police” basis, it will be considered that the
forces of the United States are only such as are neces-
sary to protect the country’s interests under normal
peace conditions. If the nations would consent to cut
down their armies from say the German basis of 1
soldier to 17 civiliuns to the United States basis of 1
soldier to every 445 civilians, disarmament would be
within measurable distance.
———— e ———

FIRE PROTECTION OF TALL BUILDINGS.

The purpose of the editorial in our issue of March 25
on the fire protection of tall buildings is evidently not
quite clear to our Boston correspondent, whose letter
we publish on another page. In commenting on the
fact that the New York Fire Department had succeeded
in forcing water to the roof of a twenty-five story
building by way of the building’s own standpipe, we
did not say that the building is therefore ‘* amply pro-
tected from fire.” What we did say was that the ex-
periment shows our tall buildings to be better pro-
tected than is generally supposed. Provided that a
standpipe of ample capacity extends through the full
height of such a building, it will be possible for a strong
force of engines to concentrate their combined pump-
ing capacity at the seat of the fire, whether it be on the
fifth floor or the twenty-fifth. Moreover, under normal
conditions the water would be available immediately
after the arrival of the engines, and long before the
necessary lines of hose could be laboriously drawn up
from floor to floor of the building. The wonderful way

in which the Home Life building resisted the fiery -

furnace which was driven for hours by a northeasterly
gale in through its unprotected windows proves to a
demonstration that an adequate supply of water avail-
able on every floor would enable our fire departmnent
to control any fire that might originate within the
building itself. At the same timme we believe that the
standpipe capacity of existing tall buildings should be
at least duplicated, and each line of pipe provided with
a sufficient number of couplings on the ground floor to
enable its full capacity to be utilized by the fire en-
gines.
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The case of the Windsor Hotel, quoted by our corre-
spondent, does not apply to the modern fireproof
building. All the fire engines in Greater New York
combined could not have saved such a tinder-box con-
struction, when once the fire had fairly taken hold of
the building. Holiow timber floors and hollow wooden
partitions would defy all the standpipes, roof tanks,
and other etcetera of fire protection that could be
crowded into a building of this kind.

Literally speaking, there is, and can be, no such
thing as an absolutely fireproof building. Even if
doors, wainscoting, wipdows, and furniture were of
metal construction, there would still be combustible
material present in the shape of papers, letter files, and
books in the office buildings, and general merchandise
in the wholesale houses. The advantage of so-called
fireproof construction is that it is slow-burning and
renders impossible such a sudden conflagration as that
which in the space of a few minutes wrapped the
Windsor Hotel in flames. It tends to localize a fire
and keep it within controllable bounds until the firemen
can reach it. The fact that some of the semi-fireproof
buildings have been destroyed merely proves that such
construction, to be reliable, nust be thoroughly car-
ried out.

— O+ —
HIGH SPEED ON FRENCH RAILWAYS.

The compound locomotive is winning laurels for itself
just now by its remarkable work in hauling express
trains on some of the French railways. We have not
been accustomed to look to France for record high
speed perforimnances, the trains in this country and in
England having been up to a few years ago easily first
in this respect. Of late years, however, a few of the
French railroads, notably the Chemin de Fer du Nord,
have been paying particular attention to their express
train service, with the result that the last named now
holds the leading place, running several of its crack
trains at an average speed, including stops, of over 54°5
miles per hour.

Of the twenty-five expresses that are booked to run
at a speed of over 50 miles an hour, there are six, in-
cluding one between Amiens and Calais Ville, 102t
miles, with a speed of between 50 and 50 9 iles an
hour; seven between 511 and 51'8 miles an hour ; seven
between 52°0 and 527 wiles an hour; and five having
respective speeds of 545, 54'8, 553, 56'3, and 577 miles
an hour, including stops; the last namned runis made be-
tween Paris and Amiens, 813 miles; while the average
of 56°3 is maintained on a continuous run, without stop,
between Paris and St. Quentin, a distance of 9534 iles.
What a splendid service this is will be understood when
we bear in mind the fact that the five fastest trains ex-
ceed the speed of our own Empire State Express, which
is timed to run from New York to Albany at the rate
of 53'58 miles an hour, though they do not equal the
Atlantic City flier on the Philadelphia and Reading
Railroad. The trains are not so heavy as the Empire
State Express, although some remarkable work has
been done with trains of between 300 and 400 tons, run-
ning at speeds of from 40 to 50 miles an hour.

Perhaps the most interesting feature of this express
service is the fact that it is worked by compound loco-
motives of the four eylinder type. These engines have
generous grate surface ; a large total heating surface,
in some cases approaching 2,000 square feet; and em-
ploy steamn pressure as high as 227 pounds to the square
inch. The high pressure cylinders are within the
frames, beneath the smoke box, and are coupled to the
forward pair of drivers, while the low pressure cylin-
ders are outside the frames and connect to the rear
pair of drivers.

M. De Glehn, the designer of the locomotives, says
that he adopted the compound system because, within
the limits of weight imuposed, he can secure a more
powerful engine than is possible with the simple sys-
tem. This is due to the superior economy of com-
pounding, which he has found enables the same weight
of boiler to supply an engine of from 15 to 20 per
cent greater power than it could if the simple high
pressure systein were used.

_— .y r-—
LATEST BATTLESHIPS AND CRUISERS FOR THE
BRITISH NAVY. )

The annual statement of the First Lord of the Ad-
miralty, recently mnade to Parliament, announces that
the British naval estimates for the coming year are
$132,972,500, an increase of over $14,000,000 over those
of the fiscal year now drawing to a close. The total
force is to be raised to 110,640 officers and men, an in-
crease of 4,250 men over numbers for the present year
and of 10,590 over the authorization of the year preced-
ing.

Of the battleships authorized and under construec-
tion (see articles on British navy, SCIENTIFIC AMERI-
CAN of November 26 and December 10, 1898) the six ves-
sels of the ‘‘ Canopus” class, 12,950 tons and 184 knots,
will all undergo their trials between June of this year
and July of nextyear. Of the six ships of the ** Formid-
able ” class, 15,000 tons and 18 knots, five are building
and the sixth is about to be laid down. Special inter-
est attaches to the four battleships of the latest type,
which will be known as the ‘‘Duncan” class. They show
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‘6-inch guns in turrets and ten in casemates.
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the effects which improvements in armor and motive
power are having in increasing speed and coal capacity
and reducing the thickness of belts and barbettes. The
particulars of the new ships are as follows: Length,
405 feet; beam, 75l4 feet; mean draught, 2615 feet; dis-
placement, 14,000 tous ; speed, 19 knots with 18,000 in-
dicated horse power under natural draught. The bhelt
will be 7 inches, decreasing toward the bow. The bar-
bettes will have 10 to 11-inch and the casemates 6-inch
armor. The armament will be four 12-inch, twelve 6-
inch rapid-fire, twelve 3-inch and six 3-pounders. The
remarkable feature of these battleships is their high
speed of 19 knots and the fact that it is to be obtained
without the use of forced draught on a continuous run
of 150 knots. The splendid qualities of Krupp armor
are shown in the reduction of the belt to 7 inches in
thickness.

The eight first-class protected cruisers of the * Dia-
dem” class, 11,000 tons and 2014 knots, are all about
completed, and the ‘‘ Diadem ™ has recently made a
run from Gibraltar to the Nore, a distance of 1,320
knots, at an average speed of 19-27 knots. Six armored
cruisers of the *‘ Cressy ” class, 12,000 tons and 21 knots
speed, are under construction. All of the above ves-
sels are illustrated in the second of the articles above
mentioned.

The latest cruisers are four huge armored ships of
the same size as the ‘‘ Terrible,” but of higher speed
and more powerful armament, and two armored
cruisers of the same speed but smaller size. The larger
vessels are known as the ‘‘ Drake” class. Their par-
ticulars are as follows : Length, 500 feet; displaceinent,
14,100 tons ; speed under natural draught, 23 knots;
horse power, 30,000 ; side armor, 6 inches ; casemates,
6 inches ; armament, two 9'2-inch, sixteen 6-inch rapid-
firers, fourteen 3-inch, and three 3-pounders. The
coal bunker capacity will be 2,500 tons loose stowage,
with a maximum capacity of about 3,500 tons. The
smaller armored cruisers will be of 9,800 tons and 23
knots (natural draught), and they will carry four
The side
armor will be 4 inches in thickness. Two new battle-
ships, of a design not yet completed, two 9,800 ton
armored cruisers and three smaller cruisers are also to
be laid down this coming year.

To any thoughtful observer of the present trend in
naval design, the most remarkable fact, as shown by
these new vessels, is the gradual merging of the two
types battleships and cruisers into one. Here we have
a battleship of 14,000 tons and a cruiser of 14,100 tons
with only an inch difference in .the thickness of the

'side armor and with a total energy of gun-fire dis-

tinctly heavier for the cruiser than the battleship.
We think it is likely that the two types will in two or
three years time be merged into one, to be' known by
the name of cruiser-battleship. Such a vessel will be
of 20 to 21 knots speed and will possibly carry nothing
heavier in the way of ordnance than improved 10 inch
rifles of extremely high velocity and great rapidity of
fire.

A CRITIC ANSWERED.

We find in the columns of our contemporary The
Ele:trical Engineer, London, a criticisn of an article
upon *‘ Electric Fuses,”” which recently appeared in our
columns. The criticism, summed up in a word, is that
the subject is not new, and the subject matter is ele-
mentary. We plead guilty to both counts of the in-
dictment, and shall probably need to do so in numer-
ous cases in the future. Since The Electrical Engineer
and the SCIENTIFIC AMERICAN were young a new gen-
eration has come forward, who require the same in-
struction upon the same practical matters that we
required, and the large number of acknowledgments
that we receive for these efforts in our columns from
time to time prove to us that such educational work
is needed and is regarded by many readers as valuable
to them.

We are proud to be classed asan educational journal,
and no letter which comes to our office is answered
with greater care than one which has evidently been
written by some school boy who shows an intelligent
desire for enlightenment on any subject that comes
within the province of our work.

_—_—— e et — - -—

OUR NAVAL CONSTRUCTORS TO BE EDUCATED
ABROAD.

The course in naval architecture at Annapolis which
was started two years ago by Lieut. Hobson has been
abandoned, and now young graduate constructors will
be sent abroad to complete their education. Formany
years it has been the practice of the Navy Department
to select several of the scholars of high standing of
each class at the naval academy and send them abroad
for supplementary instruction in Europe, usually in
Great Britain or France. The American students
nearly always won honers in the foreign schools, and
this is said to have caused” jealousies which resulted in
closing the Royal College in England and the National
School in Paris to Americans. Our naval authorities
also reached the conclusion that the American officers
need not depend upon foreigners to learn an art which
was already being brought to a high state of perfection
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in America. Then a course in naval construction was -

started at Annapolis under the direction of Lieut. Hob-
son. Congress at its last session withheld all appro-
priations for a course at Annapolis, under the im-
pression that several American colleges had established
adequate courses in naval architecture, but it has been
found in many cases that these courses were wholly
prospective, so the Navy Department does not now
feel justified in sending officers to take these courses
until they are more firmly established. It is extraordi-
nary that naval architecture should not be taught in
our great naval schools. But in view of the present
condition of affairs it has been determined to return to
the former practice. Two of the members of Constructor
Hobson’s class will, therefore, be sent to the University
of Glasgow, two to the Ecole Polytechnique in Paris,
while the remaining two will be compelled to abandon
the construction corps and will become line officers.

NEW SYSTEM OF WIRELESS TELEGRAPHY,

A system of wireless telegraphy differing in principle
from that of Marconi is attracting attention just now
in the world of science, according to The New York
Tribune. The essential fact which is utilized in the
new method was discovered by Hertz in 1887, and has
since been developed more fully by other investigators.

Ordinary white light when analyzed by a prism is
broken up into a spectruin of various colors, each one
representing vibrations of the ether at a different rate
from those of the others. The violet rays haveamuch
shorter wave length than the red ones. By photo-
graphy and other means it has been ascertained that
in addition to the waves which produce visible colors
and the visible effect which is called ‘‘light” there
are others which are shorter than the violet waves,
and some that are much longer than the red ones.

What are called the *ultra-violet” rays, because
they proceed from a region in the spectruw beyond
the visible violet, possess peculiar properties. They
have a singular relation to electricity. One of their
characteristics is that if they are projected upon an
electrified object, they will assist in discharging the
store of electricity thereon. Here is another peculiar-
ity : Suppose that a narrow gap is created in a cir-
cuit through which an electric current has been flow-
ing ; that the wires on each side of the gap terminate
in knobs, and that the knobs have been so near
each other that the current can leap across, in a sho-
wer of tiny sparks. Now, if the distance be increased a
trifle, just enough to check the flow of sparks across
the gap. and then a beamn of ultra-violet radiance be
made to fall upon the knobs, the flow is restored, and
the sparks will again begin to leap from one terminal
to the other with almost incalculable frequency.

Prof. Zickler, of Brunn, Moravia, has perfected a
method of signaling with ultra-violet rays, in which he
employs apparatus operating on the principle just in-
dicated. At the sending station he uses an electric
light of the arc pattern, inasmuch as the electric are is
particularly rich in ultra-violet rays. The light from
the lamp is concentrated by means of a concave mirror,
as in the case of a searchlight, and is projected in a
slender, compact beamn. A lens used in the front of
the lamp to assist in the work of concentration is mmade
of a specially selected material, a kind of quartz, which
will not filter out of the light the invisible ultra-violet
rays. Immediately ahead of the lens is placed a mova-
ble screen of glass, that hasalso been chosen carefully,
because it will obstruct these ultra-violet rays, although
it will not interfere with the visible radiance from the
are.

Any one at all familiar with the ordinary system of
telegraphy knows that the operator alternately closes
and opens an electric circuit by bringing one terminal
in contact with the other and then withdrawing it.
The length of tine during which a contact lasts and
the size of the space between the contacts can be varied
enough to constitute a full alphabet. In the Zickler
system the letters are formed after the Morse code or
any other that may be preferred simply by removing
the glass screen from in front of the lamp and then re-
storing it. The interruptions of the invisible radiance
effected in this way are of such lengths and are so
spaced as to fall into an intelligible scheme. Instead of
opening and closing a ** key ” as in ordinary telegraphy,
the operator uses a convenient device for altering the
position of the glass screen in front of his are light.

At the receiving station a bit of apparatus is used, in
which a suitable lens catches the pencil of parallel
rays and focuses them. Just inside the box in whose
front this lens is set there are two terminals of an elec-
tric circuit brought near to each other, but without
touching. One of the terminals is a small globe coated
with platinum foil. The other is a round, flat plate,
having a polished surface, so as to serveas areflector
as well as an electrode. It not only helps to complete
a circuit for the flow of a current through wires in the
station, but it also catches the focused incoming ul-
tra-violet rays, so that they fall in a tiny spot on the
center of the disk.

The disk is set at such an angle that the rays are re-
flected on to the globular terminal. Both, then, feel
the influence of the ultra-violet rays, and are enabled
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to develop a stream of sparks that would not other-
wise flow. The sparking is not the important feature
of the performance, though. But the flow of the cur-
rent thus promoted may be made to affect other in-
struments in the circuit, such as a **sounder” or tele-
phone or a bell. And when, by the interposition of
the obstructing screen at the sending station, the
arrival of ultra-violet rays at the receiving end is
stopped, the flow of the local current ceases, too. The
apparatus here described can be made to give signals
by any of the approved systems.

It should be noticed that this plan differs from the
heliographic method of signaling with a sunbeam
thrown from a mirror in this important respect : The
latter plan deals with visible light, which is completely
extinguished and restored. Any one near the receiv-
ing station can see the flashesand interruptions, and if
versed in the code can read the messages being trans-
mitted. But in Prof. Zickler’s system the luminous
rays of the arc light continue to shine steadily. No
one sees any fluctuation in their brilliancy. All that
is interrupted and restored is a beam of absolutely in-
visibleradiance, which can be detected only by asuita-
ble receiver.

The receiver, too, must be suitably placed. Unless
the beam from the sending stationfalls upon the lens
of the receiving apearatus, its signals cannot be read.
The system guarantees perfect secrecy, therefore some-
thing that even the Marconi method does not now seemn
to promise. The electromagnetic waves which Marconi
uses are generated in such a manner that they spread
in all directions and can 'be picked up by any one who
has a receiving instrument of the right sort.

Searchlights have been made which throw a beam

for a distance of thirty or forty miles, and an interval
of ninety or a hundred miles has been spanned by the
Chicago Fair projector, which was removed to Mount
Lowe, in California, and transferred to the vicinity of
San Francisco during the war with Spain. Presuma-
bly the invisible rays can be detected as far away as
the luminous ones. And it is conceivabhle that, with
improved apparatus, this system can be worked suc-
cessfully for more than a hundred miles. It is a costly
systemn, however, and available only for service in
which it is feasible to lay out large sums of money for
the original installation.

Thus far Prof. Zickler has covered only about a mile
with his successful experiments. This must not be re-
garded as any indication of the limitations to which
the plan is subject. Although Marconi hashad a line
working for a year or so between the Isle of Wightand
Bournemouth, eighteen miles away, and expects soon
to have another working across the English Channel,
between Folkestone and Boulogne, thirty-two miles,
it may not be long before Zickler outdoes him in the
point of distance. The system is not yet in operation
on a commercial basis, but it promises to command a
great deal of notice in the near future.

WOEHNELT'S ELECTROSTATIC CURRENT BREAKER.

The new contact breaker devised by Dr. A. Woehnelt,
of Charlottenburg, and described and illustrated in
the current number of the SUPPLEMENT, gives such
remarkable results achieved by such simple means that
the following notes on itsstructure and action may be
of interest to readers of the SCIENTIFIC AMERICAN.

The coil which I use gives normally a 5-inch spark.
I remove the condenser, screw the make and break in
tight, so that its poles are pressed firinly together, and
insert the new current interrupter in the primary
circuit.

This interrupter is made in the following manner:
A plate of sheet lead, 300 square centimeters in area, is
placed on the bottomn of a large storage battery cell
and is connected to the negative pole of the current
supply (100 volt direct current). The positive pole con-
sists of a short piece of No. 14 platinuimn wire fused into
the end of a glass tube filled with mercury, so that the
platinum makes contact with the mercury. The glass
tube is then fixed upright in the jar, so that the end of
the platinum wire is about 14 inch above the plate.
The jar is half filled with water, and the positive pole
from the current supply is pushed into the mercury of
the tube. The current is now turned on, and sulphurie
acid diluted with twice the volume of wateris added
little by little until the water becomes conductible
enough and the coil begins to act. This action is sig-
naled by the formation of an arc between the pla-
tinum pole and the lead plate, together with the pass-
age of a perfect torrent of sparks between the terminals
of the secondary coil. These sparks come so fast that
they appear as a thick, continuous band which wavers
and curls about in a most remarkable manner. The
arc between the platinum pole and the lead gives out
a loud hum, the tone of which is close to middle C
(5612 vibrations), while the spark-band of the secondary
emits an ear splitting note in the neighborhood of
high C (1024 vibrations per second). On increasing the
distance between the terminals, the note of the second-
ary becomes lower in tone, while on decreasing the
distance it becomes higher and higher. The length
of the spark appears to be about one-half the wave
length of the sound produced.
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The spark-band formation continues until the dis-
tance of the terminals is 614 inches, when it breaks
down into the spark form ordinarily seen, and so con-
tinues until 744 inches is reached, the maximum length
under these conditions. The spark capacity of my
coil is thus increased from 5 to 734 inches. No con-
denser and no make and break other than the one de-
scribed is used.

Experiment shows that the length of spark obtained
depends on the current introduced into the primary,
and this may be governed with ease; in fact, the length
of spark depends on : (1) The resistance in the outside
circuit ; (2) the area of the lead plate ; (3) the strength
of the electrolytic solution ; (4) the distance of the pla-
tinum terminal from the lead plate; (5) the area of
cross-section of the platinum wire.

For X-ray work I use a No. 18 platinum wire and let
the sulphuric acid in drop by drop, stirring the while
until the proper intensity is reached. The result is a
surprising increase in penetrating intensity and general
effectiveness, while if discretion is used in dropping in
the acid, no harm follows to the tube.

This new current interrupter is likely to be a boon
to the holders of comparatively small coils, for the
effect obtained seems to depend more on the primary
current at the service of the operator than on the
length of the wire in the secondary. It iscertain, at
least, that a coil receives a great increase in effective-
ness through very simple means. This discovery of
Dr. Woehnelt’s will give a fresh impetus to X-ray work,
wireless telegraphy. vacuum tube lighting, and to the
phenomena connected with alternating currents of
high frequency. R. K. DUNCAN,

Hill School, Pottstown, Pa. Professor of Physics.

—_—
THE HONEY BEE NOT A NATIVE OF AMERICA.

No one seems to have taken the time and trouble to
thoroughly investigate the early history of the honey
bee in America. Enough is known, however, to assure
us that it is not indigenous to the country, but was, in
all probability, imported by the early colonists.

The earliest mention of honey in America, so far as
considerable research discloses to the writer, is in
Irving’s account of De Soto’s wanderings. While the
adventurer was at the village of Ichiaha, in June, 1540,
his men found ‘‘a quantity of bears’ grease preserved
in pots, likewise oil made from the walnut, and a pot
of honey. The latter they had not before seen, nor
did they ever again meet with it during their wander-
ings.” *

Some have inferred from this that the honey bee was
in Florida at this period, and that it was indigenous to
America. But this does not follow ; first, because the
village in which the honey was found was located in
the country since known as Northern Georgia, or, per-
haps, Northern Alabama, and not in Florida ; second,
the honey mentioned was very possibly the product of
the humble bee, which was a native and very widely
scattered.

Nevertheless, the honey bee. was probably intro-
duced by the Spanish settlers, in Florida, at least, at a
later period, for Bartram, who explored the country in
1773, mentions honey and beeswax as articles of barter
among the Indians. He speaks of honey in so many
places in his book, that it must have been quite com-
mon, and, therefore, could not have been the product
of the humble bee, whose store of honey is very scant.
Bartram was told hy a physician that there were few
or no bees west of the peninsula of Florida, and but
one hive in Mobile, which latter had been brought
from Europe. Traders had also informed him that
there was none in West Florida.t

At this period the honey bee was common all along
the eastern shore of the country, from Nova Scotia
southward. The fact that it was not found in the in-
terior is good evidence thatthe insect was not a native
of America. Otherwise natural swarming would have
distributed it throughout the land long before the ar-
rival of the white man.

Jonathan Carver, an Englishman, explored Wiscon-
sin and the adjacent territory in 1766-67, and in his
book, published soon after, he mentions the common-
est insects. The honey bee is not among them, but the
humble bee is referred to as follows: ‘‘ The bees of
America principally lodge their honey in the earth, to
secure it from the ravages of the bears, who are re-
markably fond of it.”}

According to a writer in The American Bee Journal
for July, 1866, the honey bee was first noticed by white
men in Kentucky in 1780, in New York in 1793, and
west of the Mississippi in 1797. At the present day
this industrious little bee is scattered throughout
America, and the production of honey is constantly in-
creasing. CHARLES H. CoE.

THE International Air Power Company has pur-
chased the plant of the Rhode Island Locomotive
Works and the Corliss Steamn Engine Works, at Pro-
vidence, R. I, where auto-trucks will be manufactured.
It is stated that operations will begin at once.

* Conquest of Florida, page 12.
+ Bartram’s Travels.
$ Carver’s Travels.
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A NEW HAY-STACKER.

The illustration presented herewith represents a
novel hay-stacker, the invention of Roddy C. Coble,
of Marion, Kan. The stacker is provided with a base
upon which there is mounted an upright and a post
which may be swung by means of a bar normally lock-
ed by a foot-operated gravity-latch acting in conjunec-
tion with a keeper. Arms are pivotally attached to
the swinging-post, and to the outer ends of the arms
a fork is pivoted so that it can be swung up and down.
A lock is pivotally connected with the fork in order to
secure the fork in normal position when filled with
hay. Between the arms an angle latch lever is pivoted
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COBLE'S HAY-STACKER.

which coacts with the lock. Links pivotally connect
the angle latch lever with the swinging-post to permit
the codperation of lock and lever. Mounted upon the
angle latch lever is a releasing-lever, which can be
operated by a cord to unfasten the lock and angle
lever in order to permit the fork to assumne its dump-
ing-position. The fork can be raised and lowered by
means of a rope which is secured at one end to the up-
right, is reeved through a pulley connected by a bail
with the fork and through guide-pulleys in the upright
and base, and is secured to a winding-drumn.

When it is desired to transfer hay from one spot to
another, the fork is carried to its lowest position in
order to receive its load. After having been loaded,
the fork is raised by means of the winding-dram. As
the fork is carried upward its teeth will maintain a
horizontal position, owing to the pivotal connection
between the lock and the fork, between the angle lever
and the lock, and between the angle lever and the
links. After the fork has reached the desired eleva-
tion, the operator swings it by means of the bar
previously mentioned, the gravity lateh having first
been released from its keeper. The fork having been
swung over the desired spot, the releasing lever is
operated to unfasten the lock, thus causing the fork
automatically to assume its dumping position by reason
of the weight of the hay. After having discharged its
load, the fork returns by gravity to its normal position,
and may then be returned for a new load.

THE BUNDY ACETYLENE GAS LAMP.

Since the first use of acetylene gas. lamps on bieycles,
numerous improvements in construction have been
made in the direction of safety and convenience.
Many of the improvements contributing to the desired

BUNDY ACETYLENE BICYCLE LAMP.

Scientific Jmervican,

end are found in a lamp made by the Frank E. Bundy
Lamp Company, of Elmira, N. Y.

The lamp consists of the customary generating and
water chambers. The generating chamber occupies
the lowermost portion of the lamp, and in it is in-
closed a cartridge, which is termed a *‘ carblot,” shown
in the engraving. This carblot is of novel construc-
tion and is made so that the water does not come in
contact with the carbide. The cartridge is divided by
means of blotting paper into a series of annular car-
bide cells surrounding a longitudinal central passage
through which water is precipitated. The blotting
paper absorbs and conducts this water to the various
carbide cells, thus obtaining that uni-
form and slow generation of gas ne-
cessary for the production of a good
light.

T'he construction of this cartridge,
furthermore, enables the operator to
relight his lamp with the same cart-
ridge many times. The blotting paper
being used as an absorbent and as a
distributer of moisture when the water
is turned into the water column, also
acts as an accumulator of the moisture
after the water is turned off, and the
heat, which is produced by the action
of the moisture on the carbide, dries the
blotting paper, and the blotting paper,
in turn, absorbs the moisture from the
exhausted ash and leaves the balance
of the carbide perfectly dry, thereby
doing away with the objectionable
odor after the light has died out and preserving the
balance of the carbide in the carblot.

The water chamber is located above the generating
chamber, with the water completely surrounding the
gas tube. The water is supplied to the carbide by a
supply pipe entering the central passage of the carblot.
A needle valve, operated by an exterior handle, con-
trols the supply of water. The water is also automat-
ically controlled by a small check valve, which operates
when the gas pressure becomes greater than the weight
of water in the water chamber.

To dry the gas, which is necessary after generating it
with moisture, a neat device in shape of a felt plug is
provided, which is screwed into the gas tube, and
through which all the gas is forced before it enters the
gas tube. The gas tube is made in such a manner
that it forms a miniature gasometer. The water in the
water chamber cools the gas before it reaches the
burner, thereby supplying the burner with a dry, cool
gas, which gives a bright, white_light.

When it is desired to use the lamp, the water cham-
ber is first filled by means of a short filler tube, shown
in the cut. The gas-generating chamber is unscrewed
and the carblot placed in the carbidereceptacle. After
the generator has been replaced, the needle valve is
opened to supply the water to the carbide. The gas
generated rises, passes through the gas tube, and is
then ignited.

In addition to the making of bicycle lamps, the
manufacturers of the lamp described have also con-
structed a lantern which burns acetylene instead of
oil. The generating apparatus is, in every respect,
similar to that employed in the bicyc¢le lamp ; and the
lantern itself presents the same general appearance as
an ordinary oil lamp, over which it is so marked an
improvement.

_  —evr————

Paris Exposition Appropriations,

The secretary of the United States Cominission to
the Paris Exposition reports: “ The exact amount of
the appropriation by Congress for the Paris Exposi-
tion is $1.210.000. As the original appropriation was
$650,000, this is an increase of $560,000. Of the amount

BUNDY ACETYLENE HAND LANTERN.
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appropriated, $200,000 will be expended on the United
States buildings and $150,000 will be used in the dis-
play in the Agriculture and Horticulture Department.
‘** Commissioner-General Ferdinand W. Peck has been
indefatigable in his efforts to secure this appropria-
tion from Congress, and because it is about $250,000 less
than what he expected, he has issued instructions to
use the utmost economy in all departments, and will
cut off the expense in every direction.” This will be
necessary to make a display creditable to the United
States.

—_————tr—

A CHEAP FORM OF AIR-BATH,
BY PROF. RICHARD K. MEADE,

Those of the SCIENTIFIC AMERICAN readers who
have occasion to use an air-bath will find the form de-
scribed below not only cheap but very convenient, as
it possesses many points of superiority over the copper
or metal oven, and it is fast replacing the latter in
chemical laboratories and workshops, where an oven is
desired which does not corrode when substances are
heated in it which give off acid fumes. The original
design was one by Habermann. In his form he used a

A CHEAP FORM OF AIR-BATH.

bell jar. The writer has modified this, reducing the
cost of the bath to a minimuin.

Select a large glass bottle and cut off the lower part.
This may readily be done by making a mark across
the bottle at the proper point with a file and then
wrapping two strips of wet paper entirely around the
bottle, one a little above and one a little below the
mark. If the bottle is revolved slowly and evenly and
a small blowpipe flame is made to play on the space
between the wet strips, a erack will start which may be
led around the bottle by the flame. The sharp edges
should be rounded with a file dipped in turpentine. A
narrow strip of asbestos wound around the neck will
form a convenient handle.

This extemporized bell jar is placed upon a sand
bath or aring of asbestos paper upon a sheet iron pan
or iron plate. The sand bath, pan, or plate is held
above the flame by a tripod. The object to be heated
is placed upon a piece of glass or porcelain raised above
the sand bath by a wire bent in the forin of a small
tripod. If it is desired to regulate the temperature, a -
thermometer is thrust through a cork in the mouth of
the bottle. Large grooves should be cut lengthwise
along the side of the cork in order to allow the free
escape of the steam or vapors; in fact, there should
be just enough cork to hold the thermometer in place.

The ¢‘“Oceanic® and the Steel Trade.

The Iron and Coal Trades Review, published in
London, recently had the following paragraph :

It is hardly satisfactory to reflect on the fact that
although the ‘‘ Oceanic "— the mightiest monarch of
the ocean up to the present time—was built in our
own country, with British labor, British skill, and
British resources generally, for a British line, a part of
the steel used in her vast structure was of American
origin, a good deal of steel, in the form of plates, hav-
ing during the last year or two been imported into
Belfast. As the total weight of the ship, with ecargo,
stores, fitrings, ete., is computed at 28500 tons, the
quantity of steel and iron used in her hull, machinery,
ete., is not likely to be less than 20,000 tons. If the

Oceanic” were to be duplicated every week, it would
obviously be a good thing for the iron and steel trades.
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AN IMPROVED CHICKEN-BROODER.

The invention which forms the subject of our en-
graving is a new chicken-brooder whicti has been in-
vented by Ernest F. Hodgson, of Dover, Mass., and
which provides means whereby the floor of the brood-
ing chamber will not become unduly heated, and
whereby the heat passing into the hover-chamber
will be under complete control.

Fig. 1 is a perspective view of the brooder, with parts
broken away to show the construction. Fig. 2 is a
longitudinal section drawn on an enlarged scale.

The chicken brooder comprises a heating-chamber
and a brooding chamber placed above the heating-
chamber. Within the heating-chamber a ceiling-plate
is located, which is provided with a heating-doine pro-

HODGSON’S CHICKEN-BROODER.

jecting into the brooding-chamber. Above the heat-
ing-dome and within the brooding-chamber a second
domne is secured, which has an opentop and which is
surrounded by an apertured casing. The second, upper
domne is covered by a plate supported from the aper-
tured casing, and provided with a conical projection
apertured to permit the ventilation of the brooder.
The apertured casing serves to prevent the chicks from
coming into contact with the highly heated upper
dome; yet the air heated by the two domes may
readily pass out through the openings in the casing.
Upon the exterior of the conical projection a eonical
cap is mounted to turn which supports a hover-board,
and which is provided with openings registering with
the apertures of the conical projection. The hover-
board is provided with a downwardly extending mar-
ginal apron, forming a hover-chamber.

In the operation of the brooder, cold air is drawn in
through vent-holes into the space between the brood-
ing and heating-chambers. The heated air passes up
into the upper dome and through the apertured cas-
ing to the hover-chamber. If the register at the top of
the hover-chamnber is open, a portion of the heated air
escapes, thus cooling the lower portion of the hover-
chamber. By means of this arrangement, a constant
current of pure warm air is obtained under the hover-

Scientific Qmerican,

board, where the chicks are located. By employing a
dome instead of a flat plate, the overheating of the
brooding-chamber is prevented.

OO
<+

A SIMPLE VEHICLE WHEEL,

A patent has been granted to Olaus L. Grimsrud, of
Lead, South Dakota, for a vehicle wheel embodying
in its construction a tubular elastic tire which need
not be inflated, and a rim of novel form which receives
the tire.

The rim of the wheel comprises two rigid sections
flaring outwardly to receive the tire, and converging
inwardly to form a trough, the bottom of which is
formed by a flange on one of the sections, meeting the
inner edge of the other section.

The tire consists of an endless strip of rubber, the
longitudinal edges of which are inserted between the
converging inner portions of the rim sections. An ex-
panding or shaping section formed of a piece of spring
metal semicircular in cross section is located within
the tire to force it against the outer portions of the rim
sections. The spokes of the wheel are secured to the
rim by inserting them in the flange forming the bottom
of the trough.

The inventor states that the tire need not be in-
flated, since the elasticity of the material employed
and the manner in which the tire is fitted in the rim
will cause the tire to remain expanded.

<t

TURRETS OF UNITED STATES NAVAL VESSELS.

The advent of the ‘‘ Monitor” upon Hampton Bay,
that eventful 9th of March, 1862, was the first introduc-
tion into actual warfare of the revolving turret for pro-
tecting guns of large caliber.

Ericsson’s turret, as is well known, was of the cylin-
drical, or what is facetiously termed the * cheese-box,”
type. It was practically an inverted box, resting on
the ship’s deck when out of action, and raised, guns
and all, on a central spindle, around which it was
made to revolve, whenever it was desired to point the
guns on any particular object. The original plans for
the double turreted monitors ‘‘ Miantonomoh,” ¢ Ter-
ror,” ‘ Amphitrite,” ‘‘ Monadnock,” and *‘‘ Puritan,”
provided for this type of turret; but, notwithstand-
ing its practical success on the first mnonitor, many
serious objections had subsequently been found to
this type, and the turrets of the ‘‘ Miantonomoh” were
changed in 1883 to ‘‘roller base ;" that is tosay, the
central spindle was abandoned and the whole turret
made to rest on a number of rollers running upon a
circular rail or track, located on the lower deck. This
arrangement required that the turret pass through the
main deck of the ship, with a sufficient opening all
around for proper working, and in the case of the
“ Puritan ” this annular opening was as great as 24
square feet in area for each turret. The -clearance
space was covered with a thin, flexible apron, secured
to the side of the turret armor and resting loosely on
the deck, so asto permit the turret to revolve freely.
This apron was liable to be destroyed by either shot or
wave, when, with vessels of low freeboard, the ship
would be in danger of foundering. With the advent
of the modern, high power, long-range gun, the weight
of the turret became excessive ; the guns were necessa-
rily close to the deck, and in the monitors too low for
effective use at long range, and practically useless even
in a moderate seaway.
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In the double turreted monitors above referred to
the adoption of modern guns, in place of the old muz-
zle loaders, and the installment of machinery for their
operation, as well as the appliances for ventilation and
electric lighting, began to encroach seriously on the
space allotted to officers and crew, and the designers
were in a quandary how best to solve the problem,
when the present distinguished head of the Construec-
tion Bureau, Com. Philip Hichborn, Chief Constructor,
U. 8. N., took the matter under consideration. He had
just returned from a tour of inspection of European
dockyards and ship-construction, on which he had
been ordered by the Navy Departinent,and where he
had made a special study of turrets, with a view to
overcoming the objections to the present type. In or-
der to improve the monitors then under construction,
the guns must be raised to a greater height above the
water line, and an absolutely water-tight connection

GRIMSRUD’S VEHICLE WHEEL.

must be made between the lower part of the turret and
the deck of the ship. More space must also be pro-
vided by adding a superstructure, and this, if possible,
without reducing the protection of the guns or increas-
ing the weight of the vessel. These conditions required
a radical change in the present turrets, and Com. Hich-
born found no difficulty in adapting a general design
suited to the requirements. It was found that, on
account of the simplicity of construction in this new
design, the weight saved on the turrets exceeded that
of the proposed superstructure, which was therefore
erected without increasing the weight. Raising the
guns and adding a superstructure naturally raised the
center of gravity of the vessel, and this, in the monitors,
has been found to be of great value, making them roll
easier and giving more steady platforms for serving
the guns.

One of the characteristics of the new or “ Hichborn”
turret, which has been used on all the turreted ships
of the navy since its adoption, is that the turret is
divided into two parts; a stationary part, fixed to the
ship’s deck, and forming a circular vertical wall, in-
closing the lower portion of the turret proper, and
commonly known as the ‘‘ barbette.” It is constructed
of steel armor, in some cases more than a foot thick,
and extends, in the monitors, some four feet above the
deck, forming a water-tight breastwork to that height,
and enabling the guns, which are mounted above this,
to be fired even when the seas are washing the decks.
The upper part, or “ turret,” rests on rollers within the
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barbette. The portion extending above the ‘‘barbette,”
and through which the guns project, is inclosed in armor
of about the same thickness as the ‘‘barbette,” while
the lower portion is constructed of steel framing as
light as the conditions permit. The machinery for re-
volving the turret, the mounts for the guns, and the
mechanism for their operation, as well as the machinery
for hoisting the powder and shell, and loading them
into the guns, are all inclosed within and protected by
the ‘“ barbette,” and are easily accessible for care and
operation.

Another characteristic of the ‘‘ Hichborn” turret is
that the sides or walls of the turret proper are inclined
toward the center, instead of being vertical, forming a
truncated cone above the ‘‘barbette.” In the first
designs, it was intended to make the sides of the tur-
ret of a uniform inclination all around; but in later
plans it has been decided to make only the front of
the turret, or the portion through which the guns pro-
ject, of inclined armor, on account of the difficulty in
manufacturing conical armor plates. The value of in-
clining the armor is quite evident, particularly with an
all-around inclination, as no portion of the armored
wall of the turret will then be at right angles to any
line of fire that, under ordinary circumstances, may be
brought to bear upon it, and a shot striking the armor
at an angle will either be deflected, or, if the point
penetrates the surface, will, in most cases, break up
under the adverse strains. Should it penetrate, it will
be compelled to pass through a greater thickness of
metal, on account of the inclination, than would be the
case if it struck at right angles. Many practical tests
have demonstrated the correctness of this deduection.
In 1894 the Russian government conducted some ex-
periments on 6-inch armor plates with improved
capped shells, of which The London Engineering of
July 13 of that year says: ‘‘Each of the 6-inch plates
was attacked by four of these shells; the first fired
normally to the plate, the second at an angle of 15
degrees, the third at 20 degrees, and the fourth at 25
degrees. The first three shots passed through the
Brown plate intact, but the fourth, though it passed
through the plate, was broken up. With the Cammel
plate, the shot striking normally passed through ; the
one striking at 15 degrees passed through, but was
broken up; the one striking at 20 degrees only pene-
trated 3'3 inches and was pulverized, and practically
the same was the case with the fourth shot. Some
Holzer shells were also tried. The normally striking
shells penetrated the plate, but not the backing,
while the oblique ones failed to get through.”

These plates were of soft steel, and not comparable
to the hardened plates now used in our navy.

In a lecture before the Naval War College, Prof. P.
R. Alger. of the U. S. navy, who is considered an au-
thority on such questions, stated that “ At even large
angles of incidence, armor-piercing shells are broken
up by comparatively thin armor.” A report of the
Bureau of Ordnance also states that * Experimental
firing at inclined armor has, at the naval proving
grounds, in August, 1893, demonstrated that an 8-inch
shell attacking an 8-inch nickel steel plate was wholly
deflected when the angle of impact was 45°.” This
demonstrates fully the value of inclining the armor,
and it is unfortunate that an all around inclination, as
originally intended, has not been adopted in the later
designs.

Yet another characteristic of the ** Hichborn” turret
is that it should be balanced, that is, the center of all
the weights should lie, as near as may be, in the axis
around which the turret revolves. This prevents the
tendency of the turret to spring when the ship is roll-
ing or pitching. and increases to a large degree the ac-
curacy with which the guns can be trained, as well as
relieving the turning machinery and turret framing of
the irregular stresses to which they are subject when
the turret is unbalanced.

The principle of balancing was first proposed in the
original turrets for the ‘‘ Monterey,” as early as 1888.
It has since been used for all turrets of the latest battle-
ships in our navy, and has also been adopted on many
warships constructed in other countries. A. W. HART,

-  eptor—
Shipwrecked Scientists,

Several shipwrecked scientists who sailed from San
Francisco early in February on the schooner ‘ Ella
Erland ” for a cruise in the South Seas have arrived at
San Francisco from Guayamas. They were picked ap
in Magdalena Bay near where their little vessel was
wrecked. Prof. A. W. Anthony headed the expedition,
whose object was to study the flora and fauna of the
Pacific coast near the equator. It is said that they
stated that the Mexican customs officers confiscated
all that they saved from the wreck of their schooner.

The New Chief of Ordnance.

President McKinley appointed, on April 5, Col. Adel-
bert R. Buffington to be Brigadier-General and Chief
of the Bureau of Ordnance, U. 8. army, to succeed the
late Daniel W. Flagler. General Buffington has been
connected with many important improvements, notably
the Buffington-Crozier disappearing gun-carriage and
the field gun-carriage now in use in the army.

Scientific dmerican,

Correspondence.

Fire Protection of Tall Bulldings.
To the Editor of the SCIENTIFIC AMERICAN :

1 notice in your March 25, 1899, issue of the SCIEN-
TIFIC AMERICAN, an article entitled ‘‘Fire Protection
of Tall Buildings.”

An account of the test you speak of was given in
The New York Sun of March 13, 1899, and was shown
me by a party very much interested in progressive fire
protection.

At the time I questioned the ability of Chief Bonner
or anybody else to accomplish what it is claimed they
did; and I made the statement at the timne that if
Chief Bonner had not made a report of this test at
the time he did, the occurrence of the Windsor Hotel
fire would have delayed his making it perhaps at all.

According to this test, the protection of tall build-
ings, twenty-five and thirty stories high, is assured. I
would like to know just what protection is afforded a
comparatively low building, say five to seven stories,
the greater part of which can be reached with streams
from the ground? If they have such adequate protec-
tion for tall buildings, how is it they make such a
miserable failure of a low and easily reached (so far as
water is concerned) building like the Windsor Hotel?

Here is the case of a building well surrounded with
streets, low in height, comparatively, burning to the
ground in ashort two hours, in the day timne, in defiance
of the whole New York Fire Department, and consum-
ing with itself the bodies of an unknown number of
persons and the entire contents within the structure.

On the other hand, you have what is known as a sky-
scraper, an ordinary fire engine, a six-inch standpipe,
and Chief Bonner and a few of his men on the top
throwing a streamn 250 feet, and the building is de-
clared to be amply protected from fire, with the ex-
ception that the couplings of the pipe are liable to
burst. There are some things we do not credit, even at
the end of the nineteenth century.

THOMAS A. FORSYTH,
Superintendent Boston Belting Company,
Boston, Mass., April 1, 1899.

o

End-on Fire in Our Battleships.
To the Editor of the SCIENTIFIC AMERICAN :

I beg to call your attention to the paragraph marked
in the clipping herewith, and ask you if the samne can
be said of the recently launched battleships (also the
proposed battleships) in the American navy. I notice
that the “ Alabama ™ and her class can fire only two
6-inch guns astern and only four of the 6-inch guns
ahead, which would be miserably weak if she came
end-on a ship like the ‘‘ Massachusetts.” I think this
defect can be remedied even yet on the ‘‘Alabama”
and class by having the four 6-inch guns on the upper
deck mounted in pairs as the 8-inch starboard and
port guns on the * Brooklyn” are mounted, and by
sponsoning out the guns on each end of the central
battery on the main deck. This would add four guns
to the present available forward or astern battery.

As to the ‘‘ Kearsarge,” 1 notice that in a chase of a
vessel it has no gun available for forward (or astern)
fire between the 8-inch and the 6-pounder, and, as the
large-caliber guns stand such a small chance of scor-
inga hit on a moving target, she stands small chance
of injuring an enemy either as fast or faster than her-
self. I suggest that the 5-inch guns on each end of the
main central battery be given an increased arc of fire,
so as to enable themn to be trained to the bow or stern,
and thus materially increase her power. As to inter-
ference, the reason for a forward train on 5-inch guns
would also make forward training of larger guns a ne-
cessity. UNITED STATES.

[The paragraph referred to is an extract from an in-
terview by an American correspondent with Lord
Charles Beresford, after the latter’s return from his
recent visit to this country. Hesaid:

‘““While in New York I went over the Brooklyn
navy yard in company with Admiral Philip. I had
a particularly good look at the ‘ Massachusetts,” one of
your principal first-class battleships. I can now un-
derstand why the ‘Oregon’ did such destructive work
without being damaged. We have no vessels that coin-
bine such heavy batteries fore and aft with such low
freeboard and consequent small surface exposure.
‘When bow or stern on to the enemy with two 13-inch
and four 8-inch rifles at either end, the same effect is
secured as a broadside from an ordinary ship, and yet
very little of the vessel is exposed to the enemy’s fire.”
It is generally agreed among our naval men that the
ships of the *Oregon ” classare somewhat over-gunned.
The ‘‘ Maine” represents a better proportion of guns
to displacement. Turrets are more ‘‘ expensive,” that
is, they use up more displacement, than casemates,
although placing the four 6-inch guns on the upper
deck in turrets would greatly increase the end-on fire
for a relatively small increase in weight. It is possi-
ble to push the end-on principle too far, as the French
have done. Modern sea fights will rarely be fought
end-on, and a powerful broadside fire will prove to be
the most effective.—ED.]
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Archegeological News and Notes,

A picture by Piero della Francesea, from the Tre-
moille collection, was purchased a few months ago by
the Louvre, at Paris, for $26,000—an almost unparal-
leled price for an old master of the grade of Piero.

Some interesting discoveries have recently been
made at Delphi. These were bass reliefs which must
obviously have decorated the proscenium in similar
fashion to the Dionysiac reliefs at the Atheneum
theater. They are sculptured in long plaques, each
of which is carefully lettered.

All doubts as to the burial place of Louis XVI.’s
great Minister of Finance, Turgot, have been removed
by the opening of a tomb in the chapel next to the
Lez8nnec Hospital, Paris. His coffin was found, which,
together with those of his father and two other mem-
bers of his family, were in excellent preservation.

A search of the vaults of the Corsini Palace for pos-
sible Anarchist arrangements to blow up the Anti-
Anarchist Conference, which was to meet in the
palace, led to an interesting archaological discovery
of a secret passage from the Corsini Palace, beneath
the River Tiber, to the precincts of the Farnese Palace.

The recent death of Mr. Sidney Cooper brings for-
ward the question of the longevity of artists. Titian
died when he was ninety-nine years old : Michelangelo
at eighty-nine; Franz Hals, eighty-six; Hoebbema,
eighty-one ; Teniers, eighty; Ghirlandajo, seventy-
eight ; Tiepolo, seventy-seven ; Mantegna, seventy-five.
There are, of course, many others, so that there can be
no doubt that the old masters, at least, were of a long-
lived race.

In consequence of a recent report that the Palace of
the Doges at Venice had become endangered, owing
to the subsidence of the walls adjacent to the Bridge
of Sighs and the decay of the timbers supporting the
Library of St. Mark, the governmment ordered the dis-
tinguished architect Signor Boito and other archi-
tects to examine the cendition of the structure and
make a report upon the same, with a view to its re-
storation. The architects declare that the stories of
danger are greatly exaggerated, but probably some re-
storations will be carried out.

The fine crusaders’ castle, about twenty miles from
Haifa, near Constantinople, was torn down a few
months ago to build a stone pier at Haifa for the land-
ing of the German Emperor and Empress. The castle,
which was a grand old pile, was erected by the Knights
Templars during the Crusaders’ reign over Palestine.
It was in such a fine state of preservation that up to
the time of its destruction many of the rooms were
actually occupied. This vandalism is comparable to
that which led the builders of the Suez Canal to use
for the lining of the Mediterranean entrance of the
Suez Canal exquisitely carved stonework brought fromn
the ruins of Famagusta, the old Venetian city.

The remains of a ‘‘ crannog ” have been found on the
river Clyde. It is the remains of a dwelling built on
piles. It is fairly extensive, with a circumference of 184
feet. The piles are of oak, and show under the mud
the distinct mmarks of such cuttings as a stone ax would
make. The cross beams are of fir, birch, and hazel ;
in the refuse mound the pastoral character of the
dwellers was shown, for there were bones of cattle
and sheep. Many fire stones were found and also a
whetstone. The most important discovery was un-
doubtedly a wooden canoe, 37 feet long, cut from a
single oak tree. The crannog belongs to the neolithic
age. The crannog is about a mile east of Dunbarton
Castle. It is below high water mark.

The Palazzo dei Trecento, at Treviso, Italy, some
fifteen miles from Venice, has just been restored, at a
cost to the town and surrounding communes. It dates
from 1184, and is Romanesque in style. The palace
has suffered much during the present century. A fine
external staircase was removed, windows were dis-
figured, and so much vandalism was perpetrated
throughout that the restoration was a costly under-
taking. On the south side a fresco representing a
winged lion was discovered, and it has also been re-
stored. Within the building is an assembly hall some
30 feet high. This part will shortly be put in the
hands of the restorers, and it is anticipated that sev-
eral rare frescoes will be found when the walls are
cleaned.

An interesting discovery was made recently at
Hampton Court in the course of the excavations for a
drainage pipe. Between the railings of the private
gardens the foundations of the old water gate or water
gallery built by Henry VIII. have been cut through.
The walls or piers are of ilnmense thickness, being no
less than 25 feet wide, and they are made of the hard-
est chalk, faced with stone. The opening through
which the state barges passed is clearly discernible.
On these massive foundations, which were built in the
river, formerly rose a picturesque palace of several
stories. It was famous for being the place in which
Queen Elizabeth was kept as a prisoner of state by
her sister. It was finally demolished by William III.,
on account of its obstructing the view from the win-
dows of the palace,
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OPENING THE WHITE PASS AND YUKON RAILWAY,
BY W. M. SHEFFIELD.

The most important incident of the season relative
to the development of the far northern gold felds was
the ceremony attending the running of the first train
of the Yukon and White Pass route from Skagway to
the summit of the pass. The affair was made the occa-
sion of international interest, the Canadian officials
and the officers of the railroad meeting at the summit
and fraternizing amid speechmaking, banqueting, and
the drinking of champagne. The banqueting hall was
a long tent, and though the atmosphere outside was at
a temperature of 45 degrees below’ zero. the cold did
not in any manner cool the ardor of the hosts and
their guests.

The building of this road from Alaska into British
Columbia and down the Yukon into Northwest Terri-
tory is the most important development that has yet
transpired in the gold regions of the North. Three
years ago, when the wonderful riches of the Klondike
were discovered, about 60.000 men hurried fromall over
the civilized world to try their fortunes at digging for
the yellow stuff. American and English promoters
sent engineers to Skagway and Dyea and also to Pyra-
mid Harbor to run preliminary surveys looking to the
establishment of a feasible route for a railroad from
tidewater over the passes te the interior. Several fam-
ous engineers were among the number, but all, save
one, reported that it would be impossible to build a
road over any of the passes. This single exception was
E. C. Hawkins, who is now chief engineer and general
manager of the present Alaskan road.

The great engineering feat was to build the road from
tidewater at Skagway to the suminit of White Pass.
The work has been accomplished and two daily trains
are operated, the grade being less than four per cent.
Two thousand men have been employed all winter on
the grade, and now that the weather is moderating, the
force is to be increased. The construction of the road
fromj the summit of the pass to Fort Selkirk is being
vigorously prosecuted, but the hardest portion of the
task has already been achieved. The trains operating
between Skagway and the summit of the passare haul-
ing large quantities of freight and outfits bound for in-
terior points.

Twenty-three miles of road has now been constructed
and is in operation. This carries the line to a point
nearly three and a half miles beyond the summit of
White Pass, the distance from the summit to Skagway
being 196 miles. The elevation of the track at the
sumimit of White Pass is 2,865 feet, and its summit is
the international boundary between Alaskaand British
Columbia. The road at the summit skirts the face of
the steep side of the mountain, where, in order to avoid
heavy rock excavation, it was necessary to support the
track on a trestle stepped into the side of the bluff.
The road has now eight locomotives, six passenger
coaches, a baggage car and ten freight cars; ten stock
cars and a number of flat cars are being constructed.
New wharves are being built at Skagway, and trains
are now operating almost from the very sides of steam-
ers, thus reducing the cost of handling freight to a
minimum. The company has a large warehouse at
Skagway, and others will be constructed at various
points along the line.

The excitement incident to the recent difficulties
with Spain and the demand for news relative to the

- war completely overshadowed popular interest in Alas-
kan affairs; but the labor of constructing the road has
been prosecuted with energy. The road is owned and
controlled by English capital held at London but re-
presented in Ainerica.

From a scenic standpoint a trip over White Pass in a
modern upholstered railway coach has no parallel ; the
rugged grandeur of the rocky defiles, the jutting crags
around which the railroad winds, the tunnels through
which it cuts, the hundreds of waterfalls thousands of
feet below and above the snow-tipped summits strain-
ing to penetrate the sky, present a scene that thrills
the senses. When it is considered that this road has
been built in a non-producing country, a thousand
miles from the nearest railroad—transcontinental or
otherwise—a thousand miles from the nearest telegraph
office, and four thousand miles from the base of supply
an idea of the achievement can be imagined. The
construction of this mountain road has been compared
with the building of the Trans-Andean line in Peru,
but engineers familiar with the conditions confronting
both undertakings declare that the White Pass line is
the more interesting froin an engineering point of view,
Mr. H. M. McCartney, an engineer of ability, now liv-
ing in Salt Lake City, says that the success attending
the construction of the Alaskan venture is indeed
wonderful. Mr. McCartney has been connected with
the building of several great roads in this country and
was also an engineer of construction on the Trans-
Andean line. For a short time he was associated as an
engineer with the White Pass route, but was compelled
to return to Salt Lake City to look after important pri-
vate affairs.

There is every expectation that the road will be comn-
pleted and open for operation to Lake Bennett by the
first of June. Traffic over thisroad will meet steam-
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boat navigation on the lake, which will transport
freight and passengers through the chain of lakes and
down the Yukon River.

Our map -does not show the section of road com-
pleted, but gives an idea of the chain of lakes and
rivers, the location of various passes, and also the pro-
jected railway to Fort Selkirk from Lake Bennett. We
understand from reliable sources that this railroad is
to be built at once and that men have already started
for the scene of operations.

The promoters of the White Pass and Yukon Route
have in view not only the development of the great
mineral resources of Alaska and the northern British
possessions, but the development of the agricultural
and stock-raising regions adjacent. In this hemisphere
the northern possessions are in large measure still un-
explored, while on the other hemisphere in a similar
latitude great commmonwealths are supported. Skag-
way is further south than either St. Petersburg or
Christiania, and the winter climate is not nearly so bit-
ter as in these European cities. 1t is the conviction of
people having interests in Alaska that ten years hence
the agricultural resources of Alaska alone will be capa-
ble of supporting a great people while the development
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of the mines will yield untold millions in wealth. It is
on all these contingencies that this far northern rail-
road is counting.

-

Improvements at Dry Tortugas.

Rear-Admiral Bradford, Chief of the Bureau of
Equipment, U. S. N., has just returned to Washington
from a trip to Key West and the Dry Tortugas, where
he went to inspect the important naval works under
the charge of his bureau which are now in progress.
Great steel coalsheds are now being built on the Tor-
tugas, equipped with the most modern machinery for
the rapid handling of large quantities of coal, and it is
proposed to store 40,000 tons at this point. The dis-
tilling plant is also nearly finished, and it will have
a capacity of 60,000 gallons of fresh water per day.
‘When all these works are completed, the Dry Tortugas
will be capable of caring for any nuimber of naval ves-
sels, and it is the only harbor between Chesapeake Bay
on the north and the mouth of the Rio Grande River
on the south and west where battleships can find
shelter in case of need.

Another Railway for the Soudai.

The British government is considering, according to
The Daily Mail, a scheme for a railway through the
eastern Soudan, probably from Khartoum, on the Nile,
to Suakim, on the Red Sea, by way of Kassala, in Nubia,
so as to secure Abyssinian traffic. Thirty-six engines
for the Uganda line are being built in the United
States.
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More wharves are recommended by the American
military authorities at Havana. The chief engineer
of Havana Harbor suggests six new piers near the gen-
eral wharf and the improvement of the channel. The
present docks are overcrowded and much lightering is
necessary.

Many Roman remains, including a colossal head of
Marcus Aurelius, have been dug up at Carthage by
the Director of Antiquities in Tunisia, M. Gauckler.
He seems to have reached the Roman Carthage
founded by Gracchus, but not to have struck the
Phenician city as yet.

It is said that Prof. R. W. Wood, of the University
of Wisconsin, has a new method of photographing in
natural colors. Prof. Wood reproduced the colors by
diffraction, and though, at present, the production
of the first finished pictures is somewhat tedious, du-
plicates can be printed as easily as ordinary photographs
are mmade. The pictures are on glass and are colorless,
and are almost invisible when viewed in ordinary
light. When placed in a viewing apparatus consisting
of a convex lens on a light frame, they show the colors
of nature with great brilliancy.

The Berlin Thiergarten has long been noted for its
trees. A few thousand have now been cut down, leav-
ing many acres of the ground bare. The excuse was
made that it left the ground damp and unhealthy and
served as a hiding place for criminals. It is believed,
however, that the Kaiser’s taste for formal landscape
gardening and statues is the real cause of the
vandalisin. While Berlin is a very handsome city, it
appears rather bare compared with other great capi-
tals, and the removal of the trees from the Thiergarten
will certainly not improve its appearance.

The Medical News recently gave sowme interesting
particulars of the earliest fees for medical treatment
of which there is record. Herodotus states that
Darius gave the slave Democedes two pairs of gold
fetters. The usual fees in Greece at that time were
very sinall, about sixteen cents in our money beiug
the equivalent for medical treatment, and for the
kind of treatment they received, this was undoubtedly
ample pay. Yet there were notable exceptions, as one
King Antiochus paid $150,000 for medical treatment,
and later, when the Emperor Claudian paid his phy-
sician $20,000 per annum. This was twice the incomne
of the eminent physicians of that time.

Mr. Warwick Wroth has written an interesting
book on the London Pleasure Gardens. In the his-
tory of these places he finds a strong family resem-
blance. They usually began as tea gardens, with a
bowling green. Tea, coffee, milk, ete., were the chief
attractions. As business prospered other amusements
were added, and equestrian performances were given
in the more important gardens. The manager of one
of them kept on the grounds a fine collection of rattle-
snakes. It was not unusual for the owner of a success-
ful tavern to discover on his premises a mineral spring,
of which a favorable analysis was easily obtained.
This accounts for some of the famous springs and
wells in or near London, as Bagnigge Wells, Hampstead
Spa, and Tunbridge Wells.

As a result of the recent blizzard, the New York
Telephone Company was, on February 13, deprived of
the services of nearly half of its operators, on account
of their being snowbound at their homes. As the day
was a holiday, the service was not materially affected,
as the calls upon the exchanges were light, but as the
stormn continued, the telephone ofticials were anxious
to keep their operators near the exchanges, and they
telephoned to various hotels to secure accommoda-
tions for over two hundred girls. Accommodations
were secured with difficulty, but finally all were ac-
commmodated. The company paid for dinner, lodging,
and breakfast for the. girls. The order for the girls
to go to the hotels was not compulsory, but they were
very glad to avoid a trip through the biting stormn.
The next day the telephone service was unimpaired,
and it was about the only means of communication in
the city which was not tied up, and the drafts upon
the service were enormous.

Two hundred years ago Cyrano de Bergerac appears
to have anticipated in his writings one of the most
important inventions of modern times—the electric
light ; although, of course, he could not have known of
it. Still, however, the coincidence is interesting. He
says, ‘“The old landlord brought in crystals full of
glowworms to light the parlor, but seeing those fiery
little insects lose mmuch of their light when they are
not fresh gathered, these, which were ten days old, had
hardly any at all. My spirit stayed not until the com-
pany should complain of it, but went up to his cham-
ber and came imnmediately back again with two bowls
of fire so sparkling that all wondered he burnt not his
fingers. ‘These incombustible tapers,’ said he, ‘ will
serve us better than your wick of worms. They are
rays of the sun which I have purged from their heats;
otherwise the corrosive quality of their fire would have
dazzled and offended youreyes. Ihave fixed their light
and inclosed it within these transparent bowls.””
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THE BEACH BROADWAY TUNNEL.

In clearing away the rubbish from the cellar of the
Rogers, Peet & Company’s burned building on the
corner of Warren Street and Broadway in this city,
which it will be remembered was destroved on Decem-
ber 4, 1898, and caused
great damage to the Home
Life Insurance building
next to it, the contractors
have brought to view the
entrance to the Beach
Broadway Tunnel under
the sidewalk vault on the
southwest corner of War-
ren Street and Broadway,
which, since the tunnel
was closed, has been wall-
ed up. Our small illustra-
tion shows a portion of the
entrance broken away
enough to permit access to
the tunnel; a portion of
the arch built into the
vault will be observed at
the top, and the white-
painted iron plates forin-
ing the interior of the
curve extending from
Warren Street southeast
into Broadway will also be
seen through the aperture.

The tunnel was built in
1869, just thirty years ago,
and to-day it is still in a
good state of preservation,
demonstrating beyond a
doubt its utility for rapid
transit purposes and the
fact that such a work
could be readily carried on
under Broadway without
in the least disturbing the
traffic overhead or damag-
ing adjoining property.

We think the opponents of the Rapid Transit
Comiission were mistaken in giving out the immpres-
sion that there might be considerable damage done to
adjoining property during the building of aroad under
Broadway ; for it appeared to be such a probability
that determined the Appellate Division of the Supreme
Court to require a bond of unusual and prohibitive
proportions to be given, which caused the commission
to locate the road off Broadway on another street (the
new widened Elm Street) parallel with Broadway
and to terminate at City Hall Park instead of con-
tinuing on down Broadway between the rows of new
high buildings to the Battery, where its natural ter-
minus should be.

The fears of architects and engineers of former days,
who contended that a tunnel passing through the
center of Broadway at a depth of twenty feet below
the surface might cause such a massive structure
then as Trinity Church steeple to crack and fall over
into the street, have been proved by actnal expe-
rience, to be unfounded.

The Beach tunnel runs
under Broadway south to
a point just opposite the
south side of Murray
Street. During the past
few years, on the west side
of Broadway, in the same
block, has been erected
one of several of the high-
est buildings in lower
Broadway, the Home Life,
nearly to the height of
Trinity Church steeple,
yet its foundations are
as solid and firm as they
would be if no tunnel ex-
isted there.

This tunnel was con-
structed by means of the
shield system invented by
Alfred E. Beach, and was
the first in which hydrau-
lic power was employed for
pushing it forward through
the earth. The shield was
forced forward 2 feet at
a time, then a section of
2 feet of tunnel was built,
and using that as a back-
ing, another 2 foot forward
movement was made, the
earth coming in at the
center, then carried to the
rear. By this plan only
the exact amount of earth
is removed to be occupied
by the tunnel, and much
expense of excavation is
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saved. The curve of the tunnel is built of cast
iron flanged plates bolted together, and is a foot
larger than the brick portion, which passes directly
south in a straight line under Broadway. The en-

larged portion provided raom for the car in passing

THE BROADWAY TUNNEL.

THE REMAINS OF THE BROADWAY TUNNEL CAR.
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around the curve. Our illustration, made from a flash
light photograph, discloses its present condition and
the junction of the iron tunnel with the brick portiom.
The group of gentlemen conveys an idea of its size,
which is about 8 feet interior diameter.

The other illustration
shows the present appear-
ance of the car, driven by
pneumatic power, now lo-
cated at the extremne south
end. On the opposite side
of the transverse brieck
wall is where the shield is
buried. A glimpse of the
wall is seen just beyond
the car. The figure in the
car conveys an idea of its
size, the oval aperture hav-
ing once been closed witln
glass. There were doors at:
each end opening on to
small platforms. All are:
now 1nissing, but we see:
just in front the remains
of the ecar truck which
once carried the car. The
large opening in the top
of the tunnel just in front
of the car is a vertical and
horizontal smaller tunnel
between 4 and 5 feet in
diameter running in a
northeast direction under
Broadway to an air well
covered by a grating in
City Hall Park. 'This
served as an outlet and
inlet for air, according as
the car was driven by
pressure of air on its end
down the tunnel from a
huge blower, or drawn
back to the place of start-
ing by the suction of the
air in a reverse direction. There was an air space
of about 114 inches around the car, but this leakage
had no appreciable effect in reducing its speed.

In the spring of 1870 the tunnel was opened for in-
spection to the public and crowds of visitors enjoyed a.
walk through it, with the novel sensation of hearing the
then Broadway omnnibuses traveling over their heads.
About a year later a steam engine and an enormous
Root blower was installed and the car was successfully
propelled back and forth byair pressure. The reversal
of the air current stopped the car very gently.

Many people enjoyed rides through the tunnel in the
car, including such distinguished persons as Horace
Greeley and others. Though this practical demon-
stration proved the feasibility of the scheine, it did not
become as popular as the elevated railroad, and for
that reason its merits were overlooked. But to-day the
slow speed of the old time elevated roads brings again
into prominence the advantages of a well ventilated,
clean, well lighted tunnel, which it is hoped this city
will soon possess.

Prof. Koch and Malaria.

Prof. Robert Koch, the
celebrated bacteriologist,
will start some time in
April for the tropies, atthe
head of an expedition to
continue his investigations
as to the nature and origin
of malaria. It is hoped
that his work will tend to
mitigate tropical fevers.
When he returned last
year from the East African
coast he advanced a the-
ory that, in the case of hu-
man beings, mosquitoes
played the part in commu-
nicating malaria wlhich
ticks played in the cattle
disease known as Texas
fever. He had reached the
conclusion that where
there are mosquitoes there
is always malaria, and
where there are no mos-
quitoes there is no malaria.
His theory is that quinine
taken at the right moment
stops malarial fever, not
by killing the germs, but
by arresting their growth,
and that a proper employ-
ment of quinine, with the
establishment of mountain
health resorts, would rid
tropical fever of many of
its terrors.
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PNEUMATIC TUBE DELIVERY S8YSTEM
WALDORF-ASTORIA HOTEL,

The vast size of the Waldorf-Astoria Hotel, in New
York city, and the necessity of catering to the wants
of its 1,200 guests with the comfort, regularity, and
dispateh which should characterize the mmost famous
hostelry in the world, have necessitated the installa-
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Local Floor Station,

tion of some very elaborate and costly appliances.
Prominent amnong these are the bell-work systemn and
the system of pneumatic tube delivery. The illustra-
tions which accompany this article deal with the lat-
ter system, but the two are so intimately related and
interdependent that we will give a brief account of the
electric call and telephone system before taking up the
description of the pneumatic dispatch service.

The equipment for electric signals, electric annun-
ciator bells, house telephones,
ete., includes, perhaps, the
largest and 1most extensive
network of lines ever intro-
duced in one single building,
not even excepting telegraph
offices. In this instance the
network of circuits has been
designed and installed on the
same principle pursued in the
electric lighting circuit work,
namely, of subdividing each
floor or portions of each floor
into sections or *“districts.”
Each floor is subdivided into
a number of * districts,” each
of which has, so to speak, its
local station. All of these lo-
cal stations are ‘‘intercon-
nected” by trunk lines con-
necting between them, and
also with the main central or
operating station, which is lo-
cated at the ground floor. At
this main central station all
the trunk lines converge from
all directions. At each floor
the lines also converge to a
local or floor office (see illus-
tration). An idea of the mag-
nitude and extent of the line
work requisite for all signal
and communicating purposes
in the building may be ob-
tained from the statement
that at each local office there
are several hundred lines,
while the number of lines
that converge at the main
central office aggregates some
four thousand. There is an

annunciator ateach floor, and o

the connections are made in
such manner that a call from
any room in the hotel is re-
corded, not only at the floor
office of the corresponding
floor, but also in the main
ceuntral station at the ground

PNEUMATIC TUBE DELIVERY SYSTEM
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floor, thus giving notice at two points in each case.
The floor office at each floor has a system of indi-
vidual connections with the ‘‘service room” at each
floor by wmeans of which signals inay be exchanged not
only by means of electric bells and annunciators, but
also by telephones. There is also an elaborate system
of telephone connections between each service room
and the Kkiteh-
endepartment.

T he pneu-
matic tube sys-
tem, which was
installed by
the Miles Pneu-
matic Tube
Company, of
this city, has
been in unin-
terrupted ser-
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vice for about a year and a half, and, although it runs
continuously from six o’clock in the morning till mid-
night, and handles, in the busy season, as high as ten
thousand letters, cards, newspapers, ete., per day, there
has not been a single case of breakdown in the eighteen
months’ service. The enormous number of missives

sent through the tubes is one of many indications of |

the magnitude of this hotel, whose main facade, six-
teen stories, or 250 feet in height, reaches for 335 feet

Main Central Station,
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on Thirty-fourth Street, while the depth of the build-
ing is 200 feet, the hotel occupying the whole of a city
bloeck. There are 1,200 rooius, in which, during the
present season, as wuany as 1,500 guests have been
housed without any overcrowding.

To send and distribute the mail, newspapers, ete.,
and carry up visitors’ cards to these sixteen floors by
the ordinary methods would ca'l for an army of mes-
senger boys that would seriously encumber the ele-
vators, besides inflicting an undesirable delay on the
visitors. The pneumatic system was installed to expe-
dite this work, and the success with which it is now
operating renders it one of the most interesting fea-
tures of the hotel plant. The tubes, fourteen in num-
ber, are carried up in a nest, one to each floor, as far as
the fourteenth floor. They terminate on the ground
floor at a main central station, where the combined
transmitters and receivers are arranged in a long
row above a marble slab, as shown in the accom-

Diagram of the Pneumatic Tube System.

panying illustration, and numbered. The tubes are
of 3inch seamless brass tubing, and each tube runs
direct to a local floor station where there is a combined
transmitter and recciver, similar to the one at the cen-
tral station. The local station for the pneumatic sys-
tem is also the local station for the annunciator and
telephone system above referred to, and it is operated
by a clerk, assisted by four messenger boys or ¢ pages.”

When the hotel mail is delivered at the office, that
part of it that is to be de-
livered from floors 1 to 16 is
placed at once on the counter
of the main central station,
where it is sorted and dis-
patched to the various floors.
Here it is.distributed by the
‘‘pages” at the various
rooms. During the present
season the postal delivery that
was handled through the
tubes averaged 6,000 pieces
per day. The newspapers, of
which some 2,000 are delivered
every day, are sent, up in the
same way, a large carrier ten
inches in length being used
for this purpose. To this
must be added the number
of visitors’ cards and various
smaller articles that are car-
ried, which together bring up
the total delivery to 10,000
pieces and over in the busy
season.

The arrangement of the
comnpressors, tank, piping, and
transmitters will be under-
stood from diagram, above.
The compressors, which are
situated in the basement,
deliver air at from two to
three pounds pressure to a
tank, from which mains de-
liver it to the central station
and to each local floor station.
The main to the central
station conducts the air to a
horizontal ‘‘ manifold” pipe,
which is located beneath the"
marble slab above which
the long row of transmitters
is located. The main to
the local stations extends
the full height of the build-
ing, and has a local branch
extending to each transmitter.
There is also a transmission
tube connecting each local
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transmitter with its own transmitter at the central
station.

The distinguishing feature of this system is that only
one tube is necessary for both transmitting and receiv-
ing, as distinguished from the vacuum system, which
requires double tubing between each station, one for
receiving and the other for transmitting. A constant
pressure is automatically maintained in the air tank.
and there is a flow of air through the tubes only when
a carrier is in transit. The transmitter and receiver,
which was designed by the treasurer of the company,
Mr. George H. Woodman, is an extremely ingenious
automatic device, which, upon the operator pushing
in the knob or button of the valve controller, admits
a current of air behind the carrier and maintains the
flow until the carrier has been ejected at the other end
of the tube. The action is as follows: As soon as the
carrier has been dropped into the tube, the operator
pushes in a rod, which is normally pressed out by a
coil spring. Astherod enters it first shuts a sliding
gate, closing the mouth of the tube, and then by means
of a caimn on the rod releases a valve which admits com-
pressed air from the main to the transmission tube at
the back of the carrier. At the same time a locking
piston descends and locks the valve controller stem in
position. Perforations in the locking piston now
permit the air to force oil through to the back of
the piston, causing it to rise and withdraw the lock-
ing-pin. As soon as the controller stem is unlocked it
flies back, releasing the sliding gate and leav-
ing the tube ready for the insertion of another
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to its development and present efficient condition.
While he did not originate the manufacture of sinoke-
less powder, it fell to his lot to introduce it into the
navy for general use, and through his efforts a govern-
ment factory for its manufacture is being established
at Indian Head, near Washington.

He was appointed Chief of the Bureau of Ordnance,
June 1, 1897, to succeed Admiral Sampson, and during
his term of office he has had the opportunity of safely
piloting one of the most difficult branches of the
government service through a critical period, soas to
secure great credit to the Bureau and to himself. He
has paid particular attention to the magazine facilities
for the navy on shore, and greatly extended and im-
proved themn, and through his efforts has secured a
large appropriation for a first-class establishment at
New York, to which we have already referred. The
underwater discharge for torpedoes in new vessels has
been brought about by himn, and he has recently had
new designs made for guns of calibers calculated to give
themn greatly increased power and efficiency. He also
devoted his attention to new types of gun mounts and
the general improvement in the details of turrets, am-
munition hoists, loading and other gear, so as to emn-
body the latest and best features that experience
has shown to be desirable. Under his direction a new
and thoroughly modern machine shop has just been
completed at the gun factory at Washington, and the
main gun shop is now extended 290 feet, which will
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the spokes were made was of a very inferior quality
and not sufficiently strong to bear the strain put
upon it.

o+

Winter in the Klondike,

United States Consul J. C. McCook writes from
Dawson City, under the date of February 11, stating
that the weather for the last three months has been
a pleasant surprise to people who have spent their first
winter there. The coldest weather was between the
8th and 15th of November, the thermometer registering
40° to 50° below zero. The month of December was
ideal winter weather, the thermometer remaining
around zero, and there was no wind to amount to
anything. In January there were a couple of weeks
of very cold weather, but those who were properly
protected did not suffer. There have been a great
many cases of frozen limbs, and amputation was some-
timmes necessary. Such cases usually came from long-
continued exposure on a particularly cold day, or in
**stampeding ” to relocate claims where owners failed
to do the necessary work or to some locality which
had been specially recommended.

It is not an uncomnmon occurrence for one to travel
from fifty to sixty miles in a single day with a couple
of dogs, starting at daylight and completing the trip
in the same evening. Such speed can only be made
in winter, however, for in summer one must traverse
bogs and morasses and wade through streams. Pro-

visions can also be transported much easier in

carrier. It is evident that, by regulating the
flow of oil through the locking piston, the open-
ing of the sliding gate can be timed to agree
with the time of transit of a carrier through a
given length of tube.

Particular attention has been paid to the
muffling of the exhaust, with the result that
the systen, as installed at the Waldorf-Astoria,
is practically noiseless.

REAR-ADMIRAL CHARLES O'NEIL, U. 8. N,

We have already given biographical accounts
of Commodore, now Rear-Admiral Hichborn,
under whose direction the hulls of our war ves-
sels are constructed, and also Rear-Admiral
Melville, Engineer-in-Chief of the Bureau of
Steamn Engineering ; now in natural order we
come to Rear-Admiral Charles O’Neil, present
Chief of the Bureau of Ordnance, U. S. N.

Rear-Admiral O'Neil entered the navy in
July, 1861, being appointed from the State of
Massachusetts. He received his early educa-
tion in the public schools of Roxbury, which
is now a part of Boston. Before entering the
navy he made two voyages to the East Indies,
and on the second voyage he was wrecked in
the Indian Ocean, the disabled vessel being the
**Oliver Putnam,” which came from Newbury-
port. After the vessel foundered he drifted
about for several days in a small boat with
five companions. They were finally picked up
bv a passing vessel and taken to the island
of Mauritius, from whence he subsequently
returned to the United States. He was at
that time but eighteen years of age.

His first service in the navy was on the sloop
of war ‘‘Cumberland,” in which he partici-
pated in the attack on Forts Hatteras and
Clark, and in the engagement with the Con-
federate ironclad * Merrimac” off Newport
News, March 8,1862. In this affair the ‘‘Cu-

winter than in summer, for a couple of dogs
can easily pull from 500 to 800 pounds oun a
sled. In summer the load would have to be
packed on the backs of mules and bronchos,
making locomotion much more expensive and
slower. The sun was lost sight of in "Dawson
on the 5th of December and it did not reap-
pear again until the 7th of January. On some
of the creeks some fifteen or twenty miles from
Dawson, where the hills rise abruptly fromn the
water, the sun was lost sight of the first week
of November. The temperature on the creeks
is generally about 10° warmer than at Dawson,
because that place is more in the open and is
exposed to draughts of wind. The darkness of
winter days, like the coldness of the Arctic re-
gion, has been very much exaggerated. There
was good daylight from 9 o’clock in the morn-
ing until 8 o’clock in the afternoon. Of course,
in offices and stores lights had to be burned
all day. In the first weeks of February the
daylight lasted from 6 : 30 in the morning until
5:30in the evening, and in a couple of months
from that time there will be daylight all the
time.
——— - ————
Motor Carriage Exposition at Berlin.

There will be held at Berlin, from the 3d to
the 28th of September, 1899, an international
exhibition of motor carriages open to all ex-
hibitors. The exhibits will be placed in six
classes, including motor-carriages for passen-
gers, motor carriages for freight, motor cycles
and trailers, motors and accumulators for mo-
tor carriages, and parts and wheels for motor
carriages. The exposition will be held in a cov-
ered building known as the Exercier-Haus. 1t
will be open daily from 9 A. M. to 6 P. M., and
it is possible also in the evening. - A series of
tests, races, ete., are also in contemplation.
The exhibition space will be rented, and not

berland” went down with colors flying, with

a loss of over a hundred of her crew. Rear-
Admiral O'Neil was promoted for gallantry on' this
occasion. His next service was on board the gunboat
** Tioga,” of the James River flotilla, in Admiral Wilkes’
special West Indian squadron, and in the East Gulf
blockading squadron. During the latter assignment
he contracted yellow fever at Key West, but, fortun-
ately, he recovered. He afterward served as navigator
of the gunboat “ Rhode Island,” and took part later
in both attacks on Fort Fisher. His next service was
in the European squadron on board the *‘ Shamrock,”
which was followed by duty on board the monitor
* Dictator.” He also served in various capacities on
the *‘ Dacotah,” ‘‘Serene,” ‘‘Galena,” ‘Supply,”
** Lancaster,” ‘‘ Wasp,” “ Richmond,” and other ves-
sels in the south, South Atlantic and Chinese stations,
and between cruises he performed duty on various
receiving ships and at navy yards. He commanded
the ‘* Dolphin” on the home station, also the * Marble-
head,” and while in command of the latter went
through an interesting experience at Bluefields, Nica-
ragua, and later took his ship to the Kiel Canal at the
opening ceremonies and rendered good service in look-
ing out for American interests in Turkey during the
Armenian excitement of a few yvears ago.

‘When on shore Admiral O'Neil has been engaged
for the most part in ordnance work at Boston, New
York, Cold Spring, and Washington, having twice
been superintendent of the naval gun factory at the
latter place, and has contributed in a great measure

REAR-ADMIRAL CHARLES O'NEIL, U, 8. N,

make it 936 feet long, and one of the finest shops of its
kind in the world. He has lately caused to be erected
and equipped at the same place a fine cartridge-mak-
ing plant, and has improved the ordnance depart-
ment of the navy in all directions, and, if he is spared
to fill the unexpired termn of his office, he will un-
doubtedly contribute still more to its efficiency.

OO
O

Motor Car Accident.

Now that the number of motor cars is increasing,
we may look for a large number of accidents. They
are already beginning to have them in France and
England, and if the carriages are allowed to make the
speed which we sometimes see even in New York,
serious accidents cannot be prevented. Recently the
trial trip of a motor wagonette at Harrow-on-the-Hill,
near London, resulted in the death of the driver and
serious injury to several others. The party left Har-
row for London at a good speed ; the carriage dashed
down Grove Hill at a very high rate of speed, and as
it was impossible to turn into a road at right angles
and to avoid collision with a high bank, the brake
was applied ; but this was done so suddenly that the
car reared up, tore a track in the road, and collapsed.
The occupants of the car were thrown out and the
driver was killed. A spectator states that the rubber
tire first flew into the air and then the car turned
completely over. The jury returned a verdict of “ ac-
cidental death,” and added that the wood of which
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more than two examples of the same class will
be permitted to each exhibitor. Intending
exhibitors must signify their intention of ex-
hibiting either by letter or telegram before the 15th
of April. The committee has power to accept or re-
ject any article offered. Photographs must also be
provided showing the carriages or other articles.
There are other rules governing the show. Neither
prizes nor medals will be given. The advantage to
exhibitors will be confined to the results of a compe-
titive test, which will be made with great care.

The ¢‘“Somers? Again Disabled.

The United States torpedo boat ‘‘ Somers,” which
was bought just before the war with Spain broke out,
and was towed to Plymouth from Falimmouth on April 5,
has again broken down. This adds another to the
chapter of accidents which this boat has suffered. She
was built at Elbing, Germany, by Schichau. She was
taken to Weymouth, England, just after she was com-
pleted, and turned over to the agents of this country
early in April. She finally started for Americain com-
pany with the “ Topeka,” but she sprang aleak and
shipped water at such a rapid rate that she finally
put into Portland for repairs. After they were made
she got as far as Faimouth, and she was obliged to
enter that port in a crippled condition. She was again
docked for repairs, but, owing to the proclamation of
neutrality made by the British government, she could
not leave Falmouth, where she remained during the
warT.
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THE NEW TESTING LOCOMOTIVE AT COLUMBIA
UNIVERSITY.
BY HERBERT T. WADE.

In the development of engineering education, a most
striking feature has been the great improvernents that
havebeenmade in the laboratoriesand apparatus placed
at the disposal of the student. Where formerly one or
more rooms, equipped with small testing machines and
working models of engines, pumps, and other ma-
chinery, were used to instruct the embryo engineer on
the practical side of the subject, we now see entire
buildings fitted with machinery of the same size and
design as would be encountered in actual practice.
While this statement holds good for a number of our
larger scientific schools, it is particularly true in the
case of the new laboratory of mechanical engineering
at Columbia University, which isnow being installed in
the large basement vault between Havemeyer Halland
the Engineering building. It will contain, when com-
pleted, departments devoted to steam and motive
power engineering, air and gas engines, hydraulic mo-
tors and pumps, and locomotive engineering. This
equipment has been presented to the university
by such engineering firms as the Allis Company, of
Milwaukee ; the Ingersoll-Sergeant Company, of New
York; and the Worthington Pump Company, of New
York; and is already in position or is in process of con-
struction.

The locomotive laboratory, in particular, is of inter-
est, inasmuch as its chief piece of apparatus is a full
size passenger locomotive, which was the gift of the
Baldwin Locomotive Works, of Philadelphia. During
the winter this engine has
been erected on a short sec-
tion of track, and in its posi-
tion at the west end of the
laboratory forms the subject
of our illustration. It is
known as the * Columbia,”
and was originally built to be
shown at the World’s Fair,
at Chicago, in 1893, where it
formed a part of the loco-
motive exhibit at the Trans-
portation building. At its
new home in the Columbia
Laboratory this engine is not
to be regarded merely as a
large exhibition piece of ma-
chinery, but as actual scien-
tific apparatus that will be
put toactiveuse. Inaddition
to its educational funections,
it will be used in solving
various questions connected
with the design and economy
of locomotives. In order that
the engine may be operated
under steam, it is mounted
on a system of friction wheels,
each of the four driving
wheels resting on a large
wheel mounted in massive
bearings. To the axles of the
friction wheels are fitted
heavy brakes, which are used
as dynamometers and absorb
the energy developed. It may be remarked in pass-
ing, that at the present time there are only two
other such locomotives in the United States, at Purdue
University and at the shops of the Chicago and North-
western Railroad. In the case of the former a num-
ber of tests have been made, and much data of import-
ance has been obtained, which has been greatly appre-
ciated by locomotive designers and engineers.

The mechanical problems involved in transportation
areconstantly attracting more attention from engineers,
and it is the intention at the Columbia School of Engi-
neering to give the students a thorough foundation in
the theory and practice of locomotive construction and
operation. The locomotive ‘Columbia” is what is
known as a compound express passenger locomotive,
and was built from designs by 8. M. Vauclain, of the
Baldwin Works. It is of full size, of the standard
gage, 4 feet 84 inches, and rests on four driving
wheels which are brought close together directly over
the center of gravity of the engine. As the engine is
compound, there are two cylinders on each side, the
high pressure cylinder being 18 inches in diameter and
the low pressure cylinder 22 inches. The tender has
been omitted fromn the equipment on account of lack of
room, but there is a platformn behind the cab supplied
with scales and tanks, so that the coal and water con-
sumption can be measured while the locomotive is be-
ing run at various speeds. The engine is fastened to a
sternpost which will also absorb a certain amount of
energy, and by means of traction dynamometers the
hauling power at different rates of speed can be found.
When running at a speed of from 40 to 45 miles per
hour some 1,600 horse power is exerted, and its measure-
ment is effected by the dynamoineters mentioned above,
attached to the axles of the friction wheels on which
the locomotive rests. These have heavy brakes with
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which a force of known intensity can be applied, and
the amount of energy absorbed froin thesdriving wheels
ascertained. Elaborate safety appliances have been
added wherever necessary, as the effect of such a ma-
chine breaking loose in case of accident would be dis-
astrous in the extreme. The locomotive is so arranged
that it can be operated with steamn from the boilers at
the power plant of the university, or connected with
an air compressor should it be desired to use compress-
ed air as the motive power; or its own boiler and fire-
box can be used and steam generated as in actual use.
There is also a full Westinghouse air brake equipment
which is applied to all the wheels.

The interest that has been taken by members of the
engineering profession in the equipment of the Coluimn-
bia Engineering Laboratory is well shown by the gen-
erosity manifested in connection with the erection of
the locomotive. The short section of track on which it
stands rests on ties furnished by the New York Central
and Hudson River Railroad, which also furnished the
skilled labor to spike the rails in place. The rails themn-
selves were a gift from the Maryland Steel Company,
while the supporting girders for the bearings and the
safety rails were presented by the Carnegie Steel Coin-
pany. The Ellis bumping post was given by the Me-
chanical Manufacturing Company, of Chicago, and the
great bearings Were obtained from the George V. Cres-
son Company, of Philadelphia, at a specially favorable
price. The dynamometers are not yet in place, as a
donor has not come forward; but with this exception the
equipment as regards the engine is singularly complete.

Standing near the locomotive on the opposite side of
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the laboratory is a trolley car of full size also, which is
to be used in the same manner. It is supplied with
brakes, wheels, and motors of the standard pattern
and will afford opportunities for measuring the effici-
ency of electricity as a motive power under different
conditions.

The advantage to the student of using actual size mna-
chinery in the course of his engineering education must
be quite apparent, for in this way he is made acquaint-
ed with conditions as they actually exist, which in
many cases vary considerably with the increased size
of the machine. Having operated such machinery, it
necessarily follows that he is in a better position to de-
sign or superintend its construction. In the new lab-
oratory at Columbia it is intended to have all the
practical work take this form, and the various engines,
pumps, and other iechanical apparatus, either in
place or in course of construction, all carry out the
same idea. Such an equipment has been secured by
the generosity of leading American manufacturers of
machinery, who in this substantial way have shown
their interest in the attempt of the university to pro-
vide a thorough education in the principles of mechan-
ical engineering. They, however, will doubtless secure
an ample return, not only in an immproved grade of en-
gineers, but also in having a place where tests and ex-
periments of a scientific character may be made with
different appliances and materials, and data deduced
which in most shops and factories it would be next to
impossible to secure.

4

A HEAVY snowstorm in Belgium has completely dis-
organized the telephone system around Brussels. The
damage done to the wires was so extensive that it is
not likely the necessary repairs can be made within a
month,
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Fibers and Fabrics and Their Relation to
Manufactures,

At a recent meeting of the Household Economic As-
sociation and the Domestic Science Department of the
Brooklyn Institute, an interesting paper entitled
“Fibers and Fabrics : Connecting them with Dress and
Healthful Conditions,” was by Mrs. S. S. Woolman, of
Teachers’ College. She said it is women who are injur-
ing the market, not manufacturers, the trouble coming
from the former’s failure to understand the fiber itself.
A woman wishes a certain material and says she must
have it at a certain rate. In order to give her what
she asks, cheaper chemical dyes must be used and var-
ious adulterations must be resorted to. If women go to
the stores and insist on having foreign goods for the first-
class materials, it forces American manufacturers to
makecheapergoods : whereas, American manufacturers
can make the best quality of goods if there is a trade
for them. The effect of the adulteration is already
becoming noticeable. If woinen think they are getting
a good silk at 50 cents a yard, they are mistaken ; they
will find it is nearly all cotton, for there is no silk ob-
tainable at that price but the Japanese. Among the
many adulterations used now in the manufacture of
silk to give it the required gloss, ‘‘seroop” (the crisp
rustle), and body, Mrs. Woolinan mentioned the use
of the rough floss silk for the woof which makes it
soon wear shiny, and artificial silk made of cellulose
and treated with chemicals; and the introduction of
Sea Island cotton, which looks alimost the same as silk,
but will not wear as long, also the use of cotton which
has been mercerized, as described a short time since
in the SCIENTIFIC AMERICAN.
This gives a transparent
effect, and is excellent for
cotton, but not as a silk fab-
ric. Pressing is also re-
sorted to in some brands of
silk. This increases the
weight, but sacrifices the
strength. The lecturer gave
a series of tests for silks.

-0

Emperor William’ New
Rifle.

The Emperor William has
a new rifle which resembles
the Mauser revolver. It isa
foot long and the magazine
contains ten cartridges, as in
the Mauser revolver. The
rifled barrel is constructed to
use a projectile covered with
nickel and shaped at the end
like a ‘“Dum-dum” bullet.
The propellant is cordite, and
the rifle is sighted up to a
distance of one thousand
meters. The pistol fits into a
wooden frame which, to-
gether with the butt-end
proper, forms the shoulder-
rest and gives the revolver
the appearance of a maga-
zine rifle. It is said that M.
Maxim has made important
additions to the weapon.

O
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The Current Supplement.

The current SUPPLEMENT, No. 1215, is filled with in-
teresting and important articles. ‘ The Construction
of a Voltmeter and Amineter Suitable for the Small
Switchboard” is an article by Nevil Monroe Hopkins
and has been prepared at the request of many of our
readers. It is accompanied by fifteen illustrations and
working drawings. ‘A Horizontal-Base Range and
Position Finder for Coast Artillery” is an article by
Lieut.-Colonel George O. Squier, Ph.D., and Prof.
A. C. Crehore, and is accompanied by interesting illus-
trations. ‘ Trade Suggestions from United States
Consuls ” are published as usual, and a new feature
is introduced, which is an index to all the advance
sheets of the Consular Reports, by the aid of which
our readers will be informed as to all of the Consular
Reports that are issued, whether published in the
SUPPLEMENT or not. There is also an interesting arti-
cle on the ‘‘ Woehnelt Current Interrupter.”
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(1llustrated articles are marked with an asterisk.)
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RECENTLY PATENTED INVENTIONS.

Agricultural Implements.

CULTIVATOR. — JoBEN McL. WRieHT, Oberlin,
Kan. TrLis cultivator is so constructed that the weight
of the driver will act to hold the shares out of contact
with the ground. When no downward pressure is ex-
erted upon the handles of the beams, the weight of the
driver in the saddle will be sufficient to raise the plow-
beams 8o that the shares will be removed from the
aqound. By presting down upon the handles, the
shares may be buried iu the ground to a previously de-
termined extent.

Electrical Apparatus,

ELECTRIC SWITCH.—MaAx H. CAsPARI, Manhat-
tan, New York city. The switch consists essentially of
a mercury-containing chamber having attached thereto
the two poles or binding posts for the circuit-wires. The
binding-posts are insulated from each other and are
placed at different elevations. The mercury-chamber
may be raised or lowered 8o as to cause the mercury to
cover one or both of the poles in order to make the con-
tact. By meansof this device a clean contact-surface
between the two parts of the switch is maintained.

Bicycle-Appliances.

BICYCLE-FRAME — JEReEMIAH C. PARKER, Red
Bank, N.J. This bicycle-frame belongs to that clags in
which the frame is 8o constructed that it may be adjusted
for regulating the tension of the driving-chain. A split
socket tube is carried rigidly at the lower end of the cen-
tral brace, and receives the stem of the lower braces. By
sliding the stem longitudinally in the socket-tube, the
rear upper braces and the rear wheel will be moved to
regulate the tension of the chain. The stem is held in
a'ljusted position by means of a clamp.

BICYCLE-GEAR.—CEPHAS WHITNEY and ALFRED
C. Lazarus, Kingston, Jamaica. Th: crank-shaft in
this bicycle-gear is provided with the usual cranks, in
the free end of each crank a shaft being journaled. On
the outer end of the shaft arms are carried provided with
pedals. An arn extznds from the shaft at right angles
thereto. An eccentric has its disk fixed to the bicycle-
frae and its eccentric-rod pivotally connected with the
arm extending at right angles to the shaft. By this ar-
rangement extended crank-arms are produced in which
the extension is always at rightangles to a line drawn
through the center of theeccentric-disk and the center of
the crank-shaft. Great leverage is hence obtained with-
out caueing the foot to move through a large circle.

Mechanical Devices,

FRICTION DRIVING DEVICE FOR SHAPING-
MACHINES. — WENDELL P. NortoN, Torrington,
Conn. The friction driving device patented by this in-
ventor comprises two driving-pulleys loosely mounted to
rotate in opposite directions. Between the driving-
pulleys a friction pulley is arranged to he moved into
frictional contact with the inner surfaces of the pulley-
rims. Spring-arms connect the rim of the friction-pulley
with the hub and are adapted to yield laterally and longi-
tudinally, Thus there is obtained a uniform contact of
the peripheral surface of the rim with the inner sur-
faces of the pulleys ; and shock and jar are prevented.

FIRE-ESCAPE, — JAMEs O. MiLLER, Coolgardie,
Western Australia. In the fire-escape provided by the
present invention there is mounted within a casing a
cord-carrying drum having toothed wheels connected
therewith. Reciprocating bars have projecting points
engaging the teeth of the wheels, thus providing an es-
capement mechuanism which regulates the speed of the
drum’s rotation under the weight of the user. The de-
vice may be used for descending from any height, and
may be advantageously employed in mines and wells.

PAPER-CUTTING ATTACHMENT FOR BOX-
COVERING MACHINES.—Isipor DREYFUsS, Man-
hattan, New York city. The invention provides im-
provements in machines for automatically cutting off
strips of paper or like material, which are being glued
on pasteboard or other boxes. The machine is so
constructed that the cutters can be adjusted higher or
lower and forward or back without requiring any regu-
lation of the cutter-operating devices. The cutting de-
vice can be operated by hand at any time to cut out a
defective piece of paper without in any way interfering
with the automatic operation of the device.

INTEREST-INDICATOR. — CHARLES C. ADAMS,
Charlotte, N. C. The interest-indicator is so constructed
toat by depressing a key corresponding with the princi-
pal, mechanism wiil be operated to bring into proper
adjustment figures representing the interest upon that
principal for a series of periods, so that the operator can
readily determineat a glance the amount of the interest
for the desired period. The means whereby the desired
results are obtained consist primarily of rollers carrying
interest-lists adapted to register with period lists.

Miscellaneous Inventions.

KNOCKDOWN BARREL.—PHILIS MAYOTTE, Es.
canaba, Mich. In certain industries, especially in that
of beer.brewing, it is a matter of considerable expense
to return the empty kegs —an expense which might be
greatly reduced by employing collapsible barrels. Itis
the purpose of the present invention to provide such
a barrel, The inventor bas therefore constructed his
barrel, not with the ordinary strap hoops, but with stout
chains, the ende of which are bolted together. By re-
moving the chains the barrel falls apart.

LINE-GUARD FOR VEHICLE-POLES.—FLETCHER
M. BirD, Wenatchee, Wash. The object of the in-
vention is to provide a line or rein-guard tor the
tongue or pole of a vehicle, which will effectually
preveut the inside check-lines of a double harness
from becoming entangled with or lodging upon the
end of the pole or tongue of the vehicle in front
of the neck-yoke ring. The guard is so constmcted
that it may be permanently secured to the pole or
tongue 1n such a manner that it will not interfere
with the bitching or unhitching of the neck-yoke, it
being possible readily to slip the neck-yoke ring on or
off the tongue or poleat pleasure,

PHOTOGRAPHIC DEVELOPING APPARATUS.—
ALBERT GOODER, Brookville, Pa. Thie film-developing
device consists essentially of a tray containing the de-
veloper, in which tray, frames are mounted adjustable
relative to each other and relative to the tray. Rollers
are located within the tray and upon the frame, and
serve as supports for the film. The device may be ad-
justed to accommodate any size camera-film, and is de-
signed to prevent scratching of the bromid emulsion.

PIANO-HAMMER. — JoBN OSTER, Jr., Newport,
Ky. This piano-hammer comprises a rotatable elastic
disk clamped peripherally by spring clamping-jaws re-
ceived and embraced by a socket-holder. The jaws are
held and locked down in the socket to grip the disk.
Should any portion of the felt or other elastic material
become hard from frequent impact, the dick may be
readily loosened and turned. There are, moreover, no
projecting parts on the side of the disk to cause inter-
ference between the hammers, or objectionable noise in
playing.

HACK-CLAMP.—JaMEs G. B. Rousg, Way Crosg,
Ga. The invention is in the nature of an improved
clamp for holding turpentine producing and gathering
tools—such as hacks, pullers, or scrapers—when it is de-
gired to cut out the tool. The clamp comprises a body
having a flat bearing edge provided with means for se-
curing the body to a tree or post. The front edge has a
seat portion and a clamping slot and screw. When the
clamp is in position, a reamer may be applied to the seat
of the clamp in order to cut out the tool.

MONEY-ORDER-BLANK PROTECTOR, CUTTER,
AND HAND-REST.—GEORGE JOHNSON, Jersey City,
N.J. By providing a device comprising a base, sup-
porting-posts carried on the base, and a hand-rest having
transverse arme for extending over the faceof a block
of money-order-blanke and engaging .the posts, this in-
ventor enables a postmaster conveniently to fill out a
money-order-blank and to separate the several parts
from one another and the filled coupon from the block.

LANTERN-HOLDER.—GEORGE A. CoRNIsH, Gillette,
N.J. This invention is a device for holding lanterns so
that the rays of light will be effectively shed therefrom.
The means by which this end is attained consist prima-
rily of a wire structure forming arms and hooks by
which the lantern is held in place.

TILTING-CHAIR. —ALFRED E. QUINLAN, Sheboy-
gan Falle, Wis. This tilting-chair is provided with a post
on which a yoke and a vertically-disposed bearing are
mounted to turn. The bearing 18 formed with longi-
tudinal flanges terminating in lateral arms arranged to
support the pivot for the yoke at one side of the bearing
and below the upper end thereof. The entire device can
be readily applied to a chair-seat. By the arrangement
described, the bearing is well above the pivot, on which
the rocking takes place, thus reducing friction on the
bearing surface.

CHART FOR DRAFTING GARMENT-PAT-
TERNS.—MARIE Tuckg, Manhattan, New York city.
The purpose of thisinvention is to provide a garment-
drafting pattern designed accurately to draft the out-
lines of ladies® waists and skirts and arranged to per-
mit an easy and convenient adjustment of the various
parts. The device consists of pivotally-connected sec-
tions slidably or otherwise adjustable to one another, the
necessary graduations being marked on the sections.

Designs,

MINERS’ CANDLESTICK. — WiLLiAM H. PLEAs-
ANTS8, Victor, Col. The esséntial features of this design
consist of a candlestick having a shank, und epiral con-
volutions at one side of the shank, which embrace the
candle. At the other side a hook rises vertically. A
transverse member emanates from the convolutions and
has a return-hend which joins the shank of the hook.

DISPLAY-BOX.—Max W. BEcTON. Manhattan, New
Yorkcity. The hox is designed to display fountain-
pens or gimilar articleg, and is, therefore, longitudinally
divided into compartments for the reception of the arti-
cles to be dieplayed.

LOCK-BAR FOR COVERS.—HERMAN KARN, Troy,
N. Y. The principal feature of this design is found in a
body, having at ite ends lips decreasing in thickness in
opposite directions, and projections ricing from the
upper face of the body. The device is especially ser-
viceable in locking the covers of jars, which operation
the previonsly-mentioned projections facilitate,

BOX.—RicHARD M. CoLGATE, West Orange. N. J.
The box is rectangular iz shape and is ornamented by
decorative panels. At one surface circular intaglio fig-
ures triangularly disposed are arranged. The box is de-
signed primarily to contain soap.

ERRATUM.—In our issue of March 25, 1899, we de-
scribed in these columns a new surgical splint invented
by Robert W. Barton, whose address was given as
Marion, Kansas. The address should have read Marion,
Arkansag,

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

NEW BOOKS, ETC.

A SELECT BIBLIOGRAPHY OF CHEMIS-
TRY, 1492-1897. By H. Carrington
Bolton. First Supplement. Wash-
ington: Smithsonian Institution.
1899. 8vo. Pp. 489.

A few yearsago we received the first section of this
work, and now we have a Supplement half as big as the
parent volume. At the time we noted the original work
we congratulated Prof. Bolton upon his wonderful
achievement, and also complimented the Smithsonian
Institution for the remarkable services which they have
done to scientific literature in publishing such a notable
volume, which could never be issued by any private pub-
lisher. In the preparation of the present Supplement
Prof. Bolton has been fortunate in securing the co-
operation of eminent men of science and letters in vari-
ous parts of the world. They promptly responded, and
have contributed more than 2,000 titles, including 760
Rusgian, 20 Finnigh, and 13 Arabic. The same general
method he used in the first volume has been adopted.
The volume is a monument of American scholarship.

usiness and Personal.

The charge for {nsertion under this head is One Dollar a
line for each insertion ; about eight words to a line.

Adverti. ts must be received at publication office
as early as Thursday morning to appear in the follow-
ing week’s issue.

Marine Iron Works. Chicago. Catalogue free.

“U. 8.” Metal Polish. Xndimmpolis, Samples free.
Gasoline Brazing Forge, Turner Brass Works. Chicago.
Yankee Notions. Waterbury Button Co., Waterb'y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.
Schwaab Stamp & Seal Co., Milwaukee. Sendforcat’g.

Small Accumulators. A new book. Illus. Cloth, 50c.
Spon & Chamberlain, 12 Cortlandt St., New York.

Gear Cutting of every description accurately done.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

Order White Metal & Brass Pattern Letters & Figures
of H. W. Knight & Son, Seneca Falls, N. Y. Drawer 1115.

Patent for Sale.—Book-rest and ball and socket joint.
(Entirely new idea.) Geo. W. Morrison, 8014 Frankford
Ave., Phila.

For Sale or on Royalty—Patents Nos. 435,805 and 584,-
219—game apparatus. R. F. de Grain, 643 G St., S. E,
Washington, D. C.

T'he celebrated ** Hornsby-Akroyd” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 135th Street, New York.

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

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

HINTS TO CORRESPONDENTS.

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

References to former articlese or answers should

give date of paper and e or number of question.

uiries not answe reasonable time should
repeated : correspondents will bear in mind that
some answers require not a little research, and.
though we endeavor to re; 1;l)ly to all either by letter
or in this department. each must take his turn.

Buyers wishing to purchase any article not advertised
in our columng will be furnished with addresses of
houses manufacturing or carrying the same.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Sllgglemenls referreo
to may be had at the office. ce 10 cente each.

Books referred to promptly supplied on receipt of

ﬁufxerals sent for examination should be distinctly
marked or labeled.

(7638) A. L. N. asks: 1. Should the
condenser foran induction coil be in the primary orin
the secondary circuit ? If in the primary, should the
condenser be between the coil and the zinc or between
the coil and carbon of the battery ? A. The condenser
of an induction coil is not to be put in either the primary
orthe secondary circuit, The condenser is connected
across the primary circnit. Attach one side of the con-
denser to the same place as the wirefrom the zinc of the
battery and the other side to the same place as the wire
from the carben side of the battery. It thus receives the
extra current which originates in the breaking of the
primary circuit. 2. In & SUPPLEMENT you write that a
magnet made of tubes, and every tube inside the larg-
est one wound with a layer of wire, is many times
stronger than one made out of asolid piece; hence, would
it be a good idea to put some of the iron wires in the core
of a coil between each layer of the primary circuit? A. No;
it would be a very bad idea to build the primary of an in-
duction coil on the basis of an electro-magnet. 3. Have
you published any article about making liquid air? If
80, in which SUPPLEMENT ? A. There are twenty arti-
cles on liquid air in as many SuPPLEMENTS. We can
gend them to you at 10 cents each. 4. What substance
would he best to mix in lard to get a good corn cure? A.
Purchase corn cures ready preparedof your druggist. We
have no formula for a corn cure, using lard.

(7639) E. J. W. asks: 1. What is the
compound that is used in dry batteries ? A. There are
many formule for the paste used in dry cells. The
active material is usually ammonic chloride dissolved in
water and mixed with an inert substance to hold it in
place between the zinc and carbon plates. 2. Can a 4X5
photograpbic lens (single or double view) be nsed for a
magic lantern ? A. Yes; any lens can be used to project
a slide which will cover a photographic plate of the size
of the slide. 8. How do you find the distance that the
lens should be from the plano-convex condenging
lenses ¢ A. The distance is urually found by experi-
ment, and depends upon the distance of the lantern from
the screen. It may be found from the formula

1 1 1

-+ — —

D d P
in which D ie distance of lens from screen, d is distance
of lens from slide, and F' the focal length of the lens.
4. Can one large magpifying glass lens be used in place
of a pair of plano-convex lenses for a lantern ? A. A
magnifying glass can be used a8 a condenser for a lan-
tern, if nothing better can be had. It answers well with
sunlight, but is not powerful enough to bend in the
widely divergent light from a lamp.

(7640) Reader asks: Is the line current,
i. e, the current induced in the secondary of the in-
duction coil, in a telephone circuit an alternating current
oronly a pulsating current ? A. An alternating current.

(7641) G. W. D. writes: 1 am desirous of
procuring the best formula for making or casting phono-
graph cylinders for making records. Also instructions
for casting same and any other information neces-
sary for their successful manufacture and manipula-
tion for my own personal use. Please inform me how
such information can be got. A. The composition of
the phonograph cylinder is a carefully guarded trade
secret.

© 1899 SCIENTIFIC AMERICAN, INC.

‘Car bolster, G. L. Harvey..

TO INVENTORS

An experience of fifty years, and the preparation
of more than one hundred thousand applications
for patentsat home and abroad, enable us to understand
the laws and practice on both continents, and to possess
unequaled facilities for procuring patents everywhere
A synopsis of the patent luws of the United States and
all foreign countries may be had on application, and per-
sons contemplating the securing ot patents, either at
home or abroad, are invited to write to this office for
prices, which are low, in accordance with the times and
our extensive facilities for conducting the business,
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadwav. New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
APRIL 4, 1899,
AND EACH BEARING THAT DATE.

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

Adding and recording machine, H. Hollerith..... 622470
Advertising device, E. Cherry.............c.oueenn 22,41&
Advertising machine, electrical, H.  W. Cox,
622,607, 622.608
Air bed or cushion. J.J. Lane...................... 6223+

Air heating and agitating apparatus, L. P. Hager 622, 424
Amalgamatmg ores of gold and silver, J. E. Sut-

p .. 622205
Ammal shears, R.D. Dixon............ 622,332
Annenlmg open hearth or B
..... 622,301

Artmts’ tablet 5

C. Shimoneck. 622.640
Audiphone, electrical, R. Hutchlson .. 622,368
Autographic register, L. Ehrlich . 6 4
Ax head, E. Roberts.......... . 622395
Axle cutter, W. B. Sh .. 622,548
Back pedaling brake, G E McElroy . 622,523
Bag. See 'I‘ravelm%dbag
Bag fastener, J. A. MOOT€........ocvviiiinnnnennnnan 622,651
Bail and cover for vessels, combined, J. S

Brooks . 622,441
Barrel closure, rotary c]amp, J Flemmg 622,615
Bearing, lubricated. C. R. 622.247
Bedstead, invalid, L. Zucker 622,317
Bedsteads, etc., framin for, L ar 622,502
Bell, bicycle alarm, H. Brandli 622,440
Bell ringing mechamsm W, 622,242
Bicycle crank shaft, W. W. Annable... 622.644
Bicycle frame and gear case, Nies & Dunn. . 622,526
Bicycle handle bar, W. E. Kelly........... ,490
Bicycle saddle, Hitchcock & Ga]bralth 1307

Bit. See Expandmg bit.
Boats in upright posmon. device for holding, T.
] Ty ) B0 B00RE OARE00C0a00Ca000a0a0000DRB00000 6!

Boiler. See Steam boiler.
Dottle fllling nppamtus, J. Jackson . 622,483
Bottle holder, nursmg. . J. Bmdbury 622,414
Bottle, non-refillable, E. I.. Ewbank.. 622.612
Bottle stopper, A. Lieb ber 622,376
Bottles, machme for securmg n

nickson & Meyer.. 5 622.550
Bowling alley, J. N. M 622,653
Box. See Letter box. Pape
Braces, W. Halstenbach....... 622,349
Bracket, W. C. Homan..... 622,226
Bracket, G. W. Kirchhoffer.. . 622,370
Brake. See Back pedaling hrake Vehicle brake.
Brake shoe, W. D). Sargent.. . 622307
Brick drier, O. Howl.......... 622,626
Brush, dusting, H. H. Ham... 622,621
Buckle. hame tug, G. W. Moores, 622.509
Bullet or projectile, R. L. Wyatt.. 622.582
Buoy, automatic signal, J. C. Smith’ . 622,283
Burner. See Gas burner. Incandescent burner.

Torch burner.

Bush, bung hole, W. J. Rn.ter 622,266
Butter worker, J. T. Killin. 622,491

Cabinet. W. D. Allison....
Cabinet, grocer’s, W E. Hew
Cabinet, kitchen, A. W. &’1‘ J. Eales.
Calcining furnace. T'. Calvert...
Camera focusing attachment., L. H "W ailace.
Camera, kinetographic, O. B. Depu

Camera, photographic, L. Wreede
Can. See Powder dxstnbutmg can.
Cap string fastener, J. Moll...

Car coupling, J. P. Autrie..
Car door, J. M. Hopkins...
Car, dumping, M. . McKinnon.
Car roof, double, C. H. Hutchins
Car signal, revolving, J. J. Harrell
Car speed indicator, street, O. E. H
Carbon brush holder. R. E. Crockett..
Carbonating apparatus, C. Barus.
Carbureter, G. W. Benedict.....
Carbureter, L. L. Kelly........
Carding engine flat, R. W. Hunton. .
Carriage and cradle. combined baby, M. Lucak...
Carrier.. See Parcel carrier.
Cash receptacle, C. Hutchmson
Cash register, J. P. Cleal.........
Cash register, O. A. Gatrell
Caster, A. Cousen................
Cell case machine, G. W. Swift,
Cellulose into a dense material,
fibrous, H. Brunswig

622,325
622,387

Cement, H. H. Pierce..
Chair. See Detachable chair.
Channeling device, Winkley & Alley.............. 622.310
Channeling tool, band, Winkley & Alley.... . 622,309
Cheese cutter, A. J. BATUICtt..............cceenersns 22,196
Chisel, turner’s hand, Glardon Jaquet & Berger.. 622,461
Churn’ motor, W. L. Mor 622.65!
Clip or binder, U. Dudley 5 5
Closet, W. H. B o0
Cloth spongmg attachment, L. A. Thieme. .. 622,
Clothes ?in. S. J. Mile o6 3
Cnck or faucet, self closmg 1. N. Glauber.. . 622.342
Combustible compound, J W. Leadbeater. . 622,374
Conduit threader, I. A. Pooler...... . 622,531
Confectionery package, . H. Robel . 622,396
Contact for controllers, G. H. Condit. 622,606
Continuous kiln for bakmg pottery
. cemenc']. E. Gob .h. ............ Peccoocooea: o 622,219
opyIng ocuments. rawings, etc., apparatus

ym- N. Ponsolle.............ooiieiiiiiennenanan 622,389
Corn husker and fodder shredder, combined, E.

A. Steph: 622,287
Corset attachment, C. M. Barnum.. 622,437
Cou'F]'mg. See Car coupling. Stovepipe coupling.

hill coupling.
Cream separator, centrifugal, A. H Reld .......... 622,393

Crusher. See Stone, ore, etc., cru
Cultévat%r and corn or conon planter, combmed

Cultivator, rotary dmk R M. Slaton.
Cultivator. wheel, Haiman & Bishop
Curette, E. W. Peery ...................
Currycomb, J. A. Hackenberg..
Curtain tixture, k. L. Meyer.....
Curtain fixture. C. C. T'hompson..
Curtain stretcher, H. Hickman
Cutter. See Axle cutter. Cheese cutter.

Stalk

cutter.
Cutting tool, H. Hill...... civeeiiiieiiiieinnens conne 6
Cyc]e chains, revolving guard for, C. M. Brow-

(‘ycle frame brageless joint, H. S. Rainforth.
Cycle or other wheeled vehicle, J. Huck.
stand, H. W. Tomlinson........
ng envelops etc., apparatus for
engine, H. D. Hermany
engine, Hood & Reynulds
Desk, adjustable school, A. C.
Detachable chair, G. ’I‘er]mden
Diaper, pinless, A. Schiff..
Display rack, J. T. Xander.
Ditching machme Ww.
Door check, J. Speirs..
Door check and holder. P. C. Greenawalt
Door, pressure. T. Shaw... .
Door spring, W. M. Thomas. ..
Draughting apparatus, garment, E. E. Cunning-
Dredge, elevator, W. S. Russell.....
Dredging apparatus, W. H. O’Hara..
Drier. See Brick drier. Grain drier.
cal drier.
Drill. See Miner’s drill.

Dampi!
Dental
Denta

Driving mechanism, H. B (‘ollms ............ 622,201
Drying apparatus, J. B. Adt........... . 622.431
Drying rack, portable, Slack & Riley. . 622,281
Dust receptacle. O. 8. Snyder......... ... 622,284
Dye and making same, back H. R. Vidal......... 622,299

(Continued on page %39)
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2Wovertisements.

ORDINARY RATES.

Inside Page, each insertion, = 735 cents a line
Back Page, each insertion, - - $1.00 a line

g For some classes of Advertisements, Special and
Higher rates are. required.

The above are charges per agate line—about eight
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Y Screw...

Star ...cutting
Laﬂ'es Automatic
Cross feed

9 and 11-inch Swing.
New and Original Features
Send for Catalogue B.

Seneca Falls Mfg. Company,
695 Water St.,Seneca Falls,N.Y.

AMERICAN PATENTS. — AN TNTER-
esting and valuable table showing the number of patents
ﬁranted for the various subjects upon which petitions
ave been filed from the beginning down to December
1. 1894, Comamed m SCIENTIFIC AMERICAN S8UP-
PLEMENT. No. 1002. Price 10 cents. 1'0 be had at
this office audfrom all newsdealers.

PCWER & FOOT|
LATHES.

Foot power

SHAPERS,PLANERS .DRILLS,
MACHINE SHOP OUTFITS. TOOLS
AND SUPPLIES. CATALOGUE FREE
SEBASTIAN LATHE CO. 120 CULVERT 5T CINCINNATI.0.

Queen Transits and Levels

High Grade Instruments with the Latest Improvements.

16? page En- 240 p{algil hé(:at'.;l;:
neering ematic:
%Malogue on THE QUEEN logue on ap-
application. plication.

ENGINEERS' AND DRAFTSMEN'S SUPPLIES.
QUEEN & Go Optical and Scientific
sy Instrument Works,
69 Fifth Ave., New York. 1010 Chestnut St., Phila.

BARNES’

UPRIGHT DRILLS

= (‘om}:i»lete llne, raugmﬁ from Light Fric-
tion Disk Dri "' Back Geared Self-
Feed. & Smd or New Catalogue.

W. F. & JOHN BARNES CO.
1999 Ruby Street, ROCKFORD, ILL

ARMSTRONGS PIPETHREADING

CUTTING- OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches.

W

ters’ Toals, Hinged Pipe Vises.

Pipe Cutters. Stocks amd Dws

universally acknowledged

THE BEST. W‘Sendfarcatalog.

THE_ARMSTRONG MFG. CO.
Bridgeport. Conn.

Dyeing and tanning skins, W. F. 8yk
%houe. magneto, F. H. Collins..

. Hub
Educational appliance, W. Sinning
Electric cables, etc., apparatus for

ham
Flectricc ts, resist:
tud for, H. Lyon

mains, means for securing, D. C. Jackson..
Electrode and treating same, granular, P

Elevator vator.

End board rod fastening, wagon. 8. C. Harris..

End gate, wagon, J. F. Fairma

Engine, See
engine. Steam engine.

Gre:

Extensxon table, Wetter gren & Treffurth
Fabric. See Wire fabric. Woven fabric.
Farm gate, D. M. Waugh..
Fence stay, wire. H. B. Po;
Filter, J. W. Fleetwood.
Filter, E. L. Stream ..........
Filter or strainer, A. Bergstrom..
Filter, siphon, J. G. Sutton..............
Fire hose sup{ortmg bhook, F. D. Matheas..
Fire kindler, W Brandt

Fish hook. C. A. Claflin

Floorimz, A. Von Hammerstein-Loxten..
Flue stopper, H. Goodwin...............
Fluid actuated or fluid forcing device,
Fruit gatherer and grader, E. C. Frazee
Fruit seeding machine, A. W. Stott..
Fruits and vegetables, apparatus for s
skin from edible parts of, . Yo

Fuel, artificial, J. W. Leadbeater.

ace.
Furnace, W. McClave...............uuneend
Furnace appliance. metallurgical, W. Beam

Game, card, C. A. Lat|
Garment, K. E. Harlan
Garment fastener, W. L. Go g
Garment hanger and lock, combined
Kunze
Gas burner,
Gas fixture, C H Hatﬂel
Gas generator, acetylene,
Gas generator, acetylene.
Gas generator, acetylene,
Gas generator, acetylene, J.
Gas generator, acetylene. J. V ' Sherrin
Gate. See End gate. Farm gate.
Gate operating device, H. W. Lew
Generator See Gas generator.

Glass. illuminating window, C. E. Mauning. .
‘Glass tumblers, man ufacture of, J. B. Fond
Glassware, grinding, F. Woodruff..........
Glassware, machine for making hollow,

Gold dredging app.
Gold washing machme F Ortlleh
Grain drier, J. McDan

Grate closer, A. H. ’I‘h
Grinder, twist dril), R. Dutton
Gun firing mechaulsm B. E. Pease.

The Forhes Patent Die
Stocks for Hand Power

Teninch pipe cut off and threaded
by one man with ease.

§F~ Send for Catalogue.
CURTIS & CURTIS,
6 Garden St., Bridgeport, Conn.

No. 56 Hand Machine
Range 2§ tc 6 inch

THE CoBURN PATENT TROLLEY TRACK

Barn Door Hangers

Impossible for door to jump the track.
Very simple and cheap to apply.

¥ Send for Book.

THE @0BURN TROLLEY TRACK MFG. CO.,
HOLYOKE, MASS.

WOODWORKING MAGHINERY.n

For Planing Mills, Carpenters,
Builders, Furniture, Chair, Vehicle,
Wheel and Spoke Makers, etc.
¥ €orrespondence Solicited.
Mlustrated 312-page Catalogue free
to manufacturers and foremen.
THE_EGAN CO.
327 to 347 West Front Street,
CINCINNATI, OHI0.
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curate and very sensitive. uter tube may b be €
b4 turl}ed sﬁz as to protect gl;ss when no'tr iﬁ ise See :

owrjree. p'rices L. o
o8 ]Egl‘aﬁ‘ CO., goxlB,Athol Masa.,U.S. A. ¢
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THE MIDGET

SMALLEST GENERATOR OUT.

Weighs 33{1bs. Will light our
6 ¢. p. lamp. Ring bells. Explode
powder, run as a motor on cur-
rent from battery or Model dyna-
mo, etc. Output 10 Watts, Volt-

age 4 or 6 as desired.
Send 2 cent stamp for illus. catalog

Elbridge Electrical Manu=-
facturing Company, Elbridge, N. Y., U. S. A.

DRY BATTERIES.—A PAPER BY L. K.

Bohm, treatiu of open circuit batteries, historical dry

batteries, ern dry batteries, Hellesen’s battery

Bryan’s batter{ Koller’s battery, and the efficienc;

dry cells. three illustrations. Lontalued in ct-

ENTIFIC AMERICAN SUPPLEMENT, No. 1001, Price

}il] ciant.s. To be had at this office and from all news-
ealers.

oF TN

NAME TchﬁEs?ﬁfﬂEmL SIZE
.oC AND SHAP or

(£ NORTH UNion ST. Ck

un, ine bolt, B. Burton.

Hammock, R. C. Blac
[andle. See Saw handle Valise handle.
anger. See Garment hanger.

arness snap catch, J. D. Brasslmzton
arvester extension reel, E. L. Fissel
arvester, pea, J. E, Jaco
asp lock, F. Feldmann..
ay or grain rack, J. W. Bru

Jasfea]osfasfasfesfastes]

eater. See Hot water heater.

mmm

inge, M. C. Bersted.
nge, seat and lid, A. O'Brien
nge, spring, A.D. Anthony.
nge, stop, J. Worthington. .
oisting apparatus, C. W. Hunt.
oisting apparatus, Hunt & King.
Joisting machinery, A. J. Shaw
o0k. See Fire hose supportmg
hook. Mail catcher hook
ook guard, C. A. Brink
orse controller, D. R. Po
orseshoe, M. Stewart.
orseshoe, C. B. Taylor..

Jaefesfastestasfes}:

ool eeerer]

0.
Hot air iurnace. Seaborg & Christensen.
Hot air register, T. M. Dils...........
Hot water heater, W. J. Walsh..
Hub, vehicle, H. G. Olds... .....
Hub, wheel, A. S. Ree

land
Ice cream freezer, E. D. Middlekaufr.
Incandescent burner for liquid fuel
Index, card, C. 8. Gilman...
Indicator. See Car speed indical
dicator. Speed indicator.
Insole, anatomical, B. Nathan
Insulating material, J. De Lon
Intrenching tool and head protecoor.
hodes
Iris mechanism, E. M. Ber,
Jack. See Llfting jack. leway jack.
Jar closure, fruit, A. Smelker.
Joint. See
joint.

Kiln. See Continuous kiln.
Kiln and drying tunnel, combined, R.
Knitting machine, G uth

Lacing fastener, C. A. Cook
.amp, acetylene blcycle. ‘Wilson

L.amg 1llummanorl:. A. Schneider
OKEr........o0eueeennns
Lathe work holding die, k. & F. Koons..

Lathes 8
F.

Leachmg apparatus. G. C. Vaughn..
Letter box, F C. Riely

Ansell.
.;lftmg jack
Lifting jack, 1. H Murd
sime, treatment of, H. H. Pierce........
Lip guard and protector, A.C. ’l‘ebhetts
Liquid delivering aplgaratus, F. J. Mitch

ock.

Loom picking device, Jacques & Painchaud..
Loom warp stop mechanlsm. J. H. Northrop..
Loom warp stop mot. on, J. A. Graf
Mail catcher hoo! K. H Fleming
Mangle. C. H. Erickson.... ..............
Massage or flesh kneadln device, B. B. H&nﬂ
hanical drier, H. H ‘%I
Medicine mlxln and bottle filling m:
tomatic, A. B. Hazzard
Megaphone, E. B. Merrima
Metal plate bending machine,
Meter. See Electric meter.

Motor. See Churn motor.
Mower guard. J. C Prout, Jr.
Nailing machine, A. 1. Sandbo.
Nest, hen’s, A. D. Worley........
Nozzle, spraying, J. W. Luttreil.
Nut cracking device, J. Prade .
Nut finishing or facing machine
Nut lock, J. C. Snyder.

Lontinued on page 240)

ykes
Dynamo, magneto-electric motor, F. H. Donald-

or gr%ve]l device for penetrating frozen,

and
connecting guard wires of, Bostock & Cheem-

ara-

622,627,
Electric elevator, Heermans & Whicheilo. .622, 655
Electric meter, G. A. Scheeffer......................
Electric motor controlling switch, R. Hutchzlzson.
Electrlc mot()ﬁ's, method of and means foroperat:

Electrlcal unity of systems of metallic plpes or

ental engme Olleuzine Rotary
Euxllne indicator, steam, W. G. & C. W. G. Lit-

X0
Flsh t,ank for transporting live, W. J. Work-

Furnace See’ Caleining furnace. Hot air fur-

622,517 to
Furnace and mechanical stoker therefor, W.

) B o] Y e o B AN 0d 622,515,
Furnaces, rabble arm for ore roasting, J. Jacobs
Fuse or cut out, electric safety, W. M. Mordey... 622

Steam genera-

Hair retaining comb, lady's R F. Tochtermann

6
ead rest and bed bottom, foldlng ventilated, A.
E.Larrabee.......cccceeiiis civiiiiiens coeeennnns 622,

emp breaking and shaking machine, A. Angell g2222 g.?

orseshoes. machine for making heel calks on,

J. D.

Cycde frame brazeless joint. Pipe
ournal box, self oiling, D. B. Hyde................

ed changing driving me chanism for,

ia o
Loom pick finding mechanlsm. C. A. thtleﬂeld

Miner’s drill, H. Aylmer............ccoovieiesenons
errors. apparatus for manufacturing, D. J. Mur-

Mltermg instrument, V. A. Pernot.................

TS EASY:

Architecture, Mechanical Drawing, Machine D

For You to Obtain an Educa-
tion which will Qualify You
for a Better Position _and
enable You to
if you will devote some of your spare time to study at home. at a cost 80 low that you will not feel the outlay.
Courses by mall in Electrical, Mechanical, CIVII,

S. A., sample pages of text books. drawing plate. and booklet o

The United Correspondence Schools, 154, 156 & 158 Fifth Ave., New York

MONEY

Earn WMore

Mining, Steam and Sunim.r glneering,
esign, etc. Best Text Books Fri or C’rcular
f letters from students all over the wor

On Receipt of Ten Cents in Stamps (practically
254 of retail price) we will send you one of our

(=2 INCH AUCER BITS

A fine cutting tool, perfect clearance, espscl
hard woodand for end boring. Semi’ for Cir. Sy ioofne.

HE FORD BIT CO., HoLYokE, Mass.
IT SIMPLIFIES DIFFICULT WORK

There are many unique features in
our Hand and ower Pipe
Threading and Cutting Machine
It basour Standard Ad, ustahle Quick
Opening and Closing Die Head with
convenient ‘' cam ”’ movement. Five
Chasers, set by graduation to any size
needed. Can be released from Thread-
ing while in motion ed to permit
pipe beine cut and cl ed mstnntly
and positively. Send for 'atalogue.

THE _MERRELL MANUFAC- —~~J
TURING CO., 501 Curtiss St., Toledo, Ohio

If You Want the Best Lathe and Drill

Bl WESTCOTT’S 4
Strongest
p, Great-

abil- e
ity, Cheap wnd Accurate. .
Westcott Chuck Co., Oneida, N. Y., U. S, A,

or catalogue in English, French, Spanish or German.
TRST PRIZE AT ('OLUMBXAN Exposmxon 1893.

Powerful, Responsivi

Durable and Emcuent

‘“ REEVES”’
Variable Speed Counter Shaft

& for securing any speed without chagge of belt
: or loss of time. geclal]y adapt for all
kinds of experimental machinery, Printing

l. Presses, Motor_Carriages, Ironworking Tools,

Woodworking Machinery, or any and all ma-

chines requiring a chanxe of speed or feed.

= Send for hammnelu illustrated
Catalogue ** S. A free.
% REEVES PULLEY CO.. Columhus,lnd..U.S.A.

[ 2 hlehlob]e

If your engineer is obliged

> to pack his engine or hot
water pump very often,
probably you’re using the
wrong packing. We have
customers using ‘‘Daniel’s
Perfect Piston Packing”’
(P. P. P.) 3 times as long

> as any other would last.

QUAKER CITY RUBBER CO.,
409 Market St., Philadelphia.

Willyoutryasample if we'll send it ? 27-21

The Yankee DRILL GRINDER

for grinding both Twist and Flat Drills.

Grinds all sized drills from 1§ to 2% in. Can

be set for any size in a few seconds. Gives

any desired clearance. Fully guaranteed.

‘“Can’t Grind Wrong.”’ Catalogfree.
G. T. EAMES COMPANY,

250 Asylum Ave., Kalamazoo, Mich.

PRESSES. DIES and
SPECIAL MACHINERY

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

A delight to eve:

it AAS CREATER
I*FURE

iSTnEe uu xz

OF MORE Tredtl

ALY THE DS
 ERSES OF WA

the kitchen range.
§ anteed the best

woman’s heart. Supplies tbe table with an abundance of
Sp arkling, Pure Water, sterilized and aerated by a new process, and absolutely
free from all germs of disease, poisonous gases and old age matter.
most infected water without trouble or expense by utilizing the waste heat of
No larger than a tea-kettle, and as easily cleaned.
Model with all latest improvements, plated finish, etc, on'y $10.00.

Purifies the

New 1899
Guar-

in the world— best in work manship and constraction, easiest to
operate, and with the largest capacity per hour.
returned at our expense.

Officially Adopted by the Ralston Health Club.
Highest Award and Gold Medal at Omaha Expeosition.

Extensively Used by the U. S. Government.
Over 1,000 Testimonials from Satisfied Purchasers.

If found otherwise, may be

1" Send for Booklet **B,” list of dealers and other interesting printed matter.
Manufactured only by

THE A. R. BAILEY MFC. CO., 54 MAIDEN LANE, NEW YCRK.

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

¢ RAND DRILL C0.)

100 Broadway, New York.

Send for Catalogue.

““American-Hunnings”’ |
TELEPHONES.

Transmitters, Magneto Bells and Tele-
phone Switchboards. Over 200,000 o
our telephones in_successful operatlon
by War and Navy De artments. In
orderl¥ state length ine, whether
sinele line or metallic clrcul' and number of
telephones to beused ononeline. (¥ Send
Jor catalogue *
AMERICAN ELECTRIC TELEPHONE co.,
173 South Canal St., Chicago, lll.

THE EUREKA CLIP

The most useful article ever invented
for the E(;)urpose Indispensable to L aw-
yers, Editors, Students, Bankers, Ins ur-
ance Companies and business men gen-
erally. Book marker and paper cllp
Does not mutilate the paper. Can be
used reg atedly. In boxes of 100 for 25c.

ad of all booksellers, stationers
and notion dealers. or by mail on receipt
of prlce Samp e card ¥ ail, free. Man-
ul’ l])}y Consolidated Safe
Pin Lo., ox 121, Bloomfield, N.

THE BICYCLE: ITS IN FLUENCE IN
Health and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in whlch the’ subject is ex-
baustively treated from the following stand{:omts 1.
The use of the cycle by persons in health he use of
the cycle by persons diseased. Contained in SCENTIFIC
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
‘To be had at this office and from all newsdealers.

"Q

‘¢ "ON 93[9

.eleet,rlc pad for the sick,

Moabe's Pat, Doubls Spindle Laths

TWﬂ LATHES IN ONE.

One a 26-inch swing for the
common run of work, ard
the other a powerfully
trmle-genred 44-in.

ngafor heavy work.

substantial, cureful-
ly designed and well
built tool. Costs but
lit,tle more than an ordinary lathe.

Jo J. McCABE, 14 Dev Streer NEW YORK.

Buy Telephones

THAT ARE GOOD--NOT ‘“ CHEAP THINGS.”
The difference in cost is little. W e guarantee
our apparatus and guarantee our customers
against loss by patent suits. Owr guaran-
teeand instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clinton St., Chicago.
Largest Manufacturers of Telephones

exclusively in the United States.

THE ELECTRIC HEATER—A VALU-
able paper, with working drawinge of various forms of
the electrical beaters, including electric soldering iron,

etc. 6 1llustrations CIEN-
TIFIC AMERICAN SUPPLEMENT 11 Price 10 cents.
For sale by Munn & Co. and all newsdealers.

D EFIANCE MACHINE WORKS

. DEFIANCE . OHIO.U.5.A.
BUILDERS OF

HUB, SPOKE;™"
WHEEL,BENDING,

WAGON,CARRIAGE
*X_ AND HOOP /l
MACHINERY.

SEND FOR CATALOGUE

DRIVER

It w eighs 2000 1bs,
several patents.

and return p Pes
circulation o

what you want.

¢« Heatencock >’ Range as it appears when set up in the kitchen.

© 1899 SCIENTIFIC AMERICAN, INC.

of hot water for bath and kitchen sink. Very economical in fuel.
* Heatencook ” has been in use for five years.
giving the great/est satisfaction in m: 3 most delightful homes. It is just

= ~ ) BROOMELL, SCHMIDT

< HEATENGOOK <=

HOUSE HEATING FROM

THE KITCHEN FIRE BY HOT WATER.

(}'| __The “Heatencook” Rarge is a Combined Cooking Stove and Hot
J| Water Heater.

to perfection. The range is made in the most substantial manner and is

finished in first-class style.

|| ment, but is designed especially as

It is unequaled as a cook stove. It bakes, roasts, etc.,

It is not an ordinary range with an attach-
a heater and cooking stove combined.
and is six feet high. An adjustable fire-pot is provided

for summer or winter use. Itis perfect in all respects, and is protected by
The house is heated b{ hot water.
placed in the different rooms and connected

diators are
0 the “ Heatencook” by flow

In summer time the radiators remain full of water. the

water being stopped hg' closing valves attached to each
radiator, the radiators remaining col
heat an entire house ot moderate size— only one fire in the house.

Heatencook ” system will
Plenty
The
bout 1000 ranges are now

Send for catalogue and get all particulars. Address
CO., Limited, Box 135, YORK, PA,
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Nut, lock, P. J.
Nut lock, J. K.
il engine, k. C.
Ore concentrator, A. Ten kael .......

w H AVE Thl Extenslon-'l‘op Snrrey v {3]; '

SEPy . Ore washer and separator, J. b enrtalnl, aprons, lampe, nnd polou il
u’ 'our 'ork 1 Oven, baker’ s, W. E. Krumroy.. No AGBNTS. shafts, for $73.
\ Az Psper box, F. Knobeloch.. but have sold to the user Just as good as retails for $110.
If you are dissatisfied \ Paper box, T. k. W. Schmidt. directatfactory prices for
with your situation, your sal- 1 Paper box or lid, F. Knobeloch. the past twenty-six years.
ary, your chances of complet R Paper folding machine, J. W hit We ship nnngere for ex-
snccess, write to The International Paper making machine roll l< 1sher & We; amination. Ever;
Oorrespondence Schools, Scranton, Pa., \@ Parcel carrier, E. G. Stev

and learn how others so situated are getting Pedal, H. Scherfr.

Pedals of bicycies, etec., attachment for, W. 74 )| $20; as good as sells for §30,
An Education by Mail Lower. 1o e oo, ERCITERY TN, 3o v
500

{ 'ﬂﬂl Donhlo Buggy .Hn-nau,

ness H
Pen, fountain, G. S. Parker. to the consumer exclusively. Our line consists of §

Students in the courses of Mechanical or Elec- Perambulator. G. D. Teadbetter.. . 622, Rockaways, Surreys, Traps, Phaetons, Stanhopes
trical Engineering, Architecture, or any of Perambulator, cycle, A. C. Kuster, .. 622, Driving Wagons, Top Buggies, Open and Top Ro.
the Civil Engineering Courses are Pharmaceutical compound and mnklmz same, A. Wagons, Spring Wagons, Delivery Wagons, Milk
800N Q8 )ifled tor, galaricddratic EACHENRIUN. ..o veieeeeeeieeeenieeeezanss oo cen 622,455 Wagons. Wagonettes and all styles of Harness.
- Photogmphlc plate changing apparatus J. Stark. 622,402 7
for pamphleta. Photographic shutter, "WV Eemond . 622,611 Send for Large Free Catalogu
The International 1 2 Piano, K. Grienauer. 1464 ELKHART

Pianos, automatic pla; ng Carriage and Harness Manfg, Co.,

Secy. ELKHART, INDIANA.

ox 942
Scranton,
Pa.

Hu,
Pin. See Clothes pin. Tag pin.
Pipe connection, W. H. Burnett....................

DON'T LOSE THE POINT bt hin ivme B8 Srovcifin™ g NICKEL
ipe join in meta’ reschlin. N c E
£ il C t i Pipe wrench, A. G. Bayles et al....... g% . (] AMERA XCHAN GE-
Of your pencil. Oart i Jn Plncket fastener, skirt, G. K. Murdock. 622 2l
Immem roved Washe Elow. Y. Grimland. ...co........... o246 33 Electro- Plating 50% Saved ozl allfmages of cgmeras
neumatic too aug! . ,076 1 g uarters for i 1i
l‘}er-ll“t}mengto ock- Poke, animal, A. C. Witt ....... . .. 622311 | @° Apparatm and Naterial and Ex %umgmg Came‘;asy.snogr'Lgnsgsg
euox Bl[)’et, ot ar & Powder distributing can, J. F Sprain........ 00l 622,285 gg THE Large assortment aiways on hand.
f"#” L] O'I’ %f"m e Precious metals from their ores. means for ex- o Hanson & V anWikle Developing, Printing, etc
AEh Swiv 6] Book, caaaily LractinETASHInIISINES, romen: ga 0 Photo supplies of every description
hand WB 8 lv100 00] Lequt y Printing and addressing machin 2 Newark. N. J at Mg& i y riptio
loqueyof t u;a:md otﬁ:a? nofveﬁ‘i:; P Rtunynn 2 S“P’“‘P °§ 136 Liberty ét. -N .Y [€ad emzzc .stamp for bargain
rinting, apparatus for . Xo -
made awith, the Washburne Fast- for surface, J. H. Smith. 85 80 & 32 8. Canal St. list. Address
eners free for the asking. Printing press. l< J. Harbridge. < Chicago.

AMERICAN RING CO., Box P, Waterbury, Conn.

brine fifner 1 d. Frasee. - N.Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK

Pu - 622,308 |
i et i S i - B SCIENTIFIC KITES.

H guzz}e. .II_I wa,Irvey 50 YEARS’ NAVAL BLUE HILL BOX KITE.

= uzzle, ne

= Pymxyhtn composition of matter, transparent, J. e EXPERIENCE ﬁvs c';“ﬁigc ?,’,?,‘,'Z: lit,_ Lt l]i]ke % blrd.

5 VRIS, +.eeueneernssennenean vennere semronen \

§ Pyroxylin plastic com position, transparent, J. H. 2:‘,’223 gge&e% g‘élﬂsw %‘e‘{é‘ “&‘;f,f,i;

£ e for 16-page Kite Catalogue.

H grainrack. Stock and hay rack. ) i AGENTS WANTED.

H %HI}WEV jack, Spencer]& ItmyﬂﬁldJ = 622%.-;»(5% e = E. I. HORSMAN, Manufacturer,

H ailway or tramway, electric m 622, .

: ll%mlway o %’mﬁe AGTRC0S 22?2*"5’?? iy || P 382 Broadway, New York.

H azor, E. chmitz. .... 5

E Reflector for use in photochromoscopes, etc., F. HALF A CENTURY OF CYCLES —AN

H ol R SR 22,480 TRADE MARKS Interesting histo! ﬁof the cycle from its origin up to the
Register. See Auw{zraphic register. Cash regis- DESIGNS present time. first crank-driven bicycle. The

ter. Hot air register COPYRIGHTS & ‘bone-shaker” and its successors. The tricycle. The

Register, R.Scott ..... R9A00000000000000 000030003000 622,277 C. modern wheel. Cycle building a science. Points of im-
Reversible tie, H. G. Disbrow.. ........ . 622.331 An\one sending a sketch and description may provement. The pneumatic tire. A hand and foot
Riveter’s holding device, R. 8. Moore ... 622,251 quickly ascertain our opinion free whether an cycle. With 9 lllustratlons Com.ained in SCIENTIFIC
Riveting tool, G. W. & H. Bumbaugh.. .. 622.204 invention 18 probably patentable. Communioa- AMERICAN SUPPLEMENT, No. 100122, Price 10 cents.
Rock drill supporting tripod, J. B Rhodes ... 622,264 tions stnctly confidential. Handbook on Patents To be nad at this office and from all newsdealers.
Roofing plate. metallic, A. J. Cohen . 622417 sent free. Oldest agency for securmg patents.
Rotary engine, T. R. Almond 622,318 Patents taken through Munn & Co. receive
Salol, manufacturing, H. C. Fehi 622,456 special notice, without charge, in the

MAGAZ]NE PLATE HOLDERS

CRESCENT PRICES %?ﬁ S(len“nc Hmerlca“. CP‘NNTTE FREEqALOGUE,

Scales, stock rack for platform. 8. J. Rice..

have always been attractive. BN PAE LI I y o A handsomely-illustrated. weekly. Largest cir-
Th h"-. way led o ‘S?S&‘*{n?m‘&x{’éﬂ%‘cl}ﬁﬁéz “H. Hubbeli. .. . g"zng%: culation of ary;y acientific journal. Terms, $3 a ANY CAMERA PATENTED ’20 STILES Q,F
ey have appealed to the fair- Screws and parts, machine for assembiing, H. year ; four months, §1. Sold by all newsdealers. HOLDSIZ PLATES | | "GRAPHIC
. A A Hubbell . 4% 5 S 1000 CAMERAS.
minded by their moderation and Seal F. W. L I Yo . MUNN & [:0_361 Broadway.New Yurk §x7 n 1200 SPECIAL CAMERAS MADE m ORDER,
>QQ m rubbing and welt protectmg mechanism, Branch Office. 62 F St., Washington, D. C.
firmness. m Fubbing and wel THE FOLMER & SCHWING MEG CO.

Seaming machine, W. Rubin.. . . 62211 271 CANAL STR. NEwW YORK.
Separating and grading machine, H . *
eparator. See Cream separator.

O nga. O Laining fertilizers, treating, B M. o401 Never Sold for Less than $7.00. Our Cash Offer $2.50

Sewing machi

SER I aghing Shop meon. W, O — ~ LITTLE GIANT UPRIGHT DRILL PRESS.

Shell for high explosives, W. S. Ishum Stands 15 inches high. Suitable for drilling electrotypes, light hardware and other work requiri:
Ships’ hulls, cleaner for, O. E. Inghs quick speed. For 60 cents extra we include 1 set twist. drills 1-16 in. to 3-16 in. Or send 25c. ?or Nn(ﬁ

Low enough to be practical,
and high enough to cover a
strictly high-grade product.
They are guaranteed prices and
are rigidly maintained through-
out the seasons. The immense
facility of our factory, the phe-
nomenal sales and the economy
in making, explain the price
and the perfect product.

Catalogue No. 3, containing
“The Carc of the Wheel,” free.

Western Wheel Works,

IO IO, O

%ﬁgg‘;{reﬁhg? De Bortacod %0 24 catalogue, showing how you can save up to 50 per cent. on all the tools you use.
Shoe treeing machine, A. D. TYI6T, JT..rn..neerns . 622, THE FRASSE COMPANY, 21 WARREN STREET, NEW YORK.
Signal. See Car signal.
Sgage. rollller. R"E Gﬁljoll{mng.ﬁ ..... e e —

ate roller, roller, Rankin usenbenz. .
st o oo B COASTING  WITH COMFORT.

REIaIne, “'g 3 No Danger. No Risk whatever when you have your machine UNDER

gg%‘:& siggge]g(i)%iess?le%t. metal, J. W. Greene.... 622,222 PERFECT CONTROL ab all times, as is the Gage with the
Sprinkling apparatus, Shedlock & Hudson........ 622,547 H
ggu&re {:nminw,.{ A. Vgn}ludmee ........ 6 6%% EcLIPSE BIcYcLE with Morrow Automatic &

alk cutter, revolving, nders .62, :
ggenm boiler, V J ll;!avrason 5 5 . 2%,352{ COASTER and BRAKE

eam engine, J. B. . 622,57 You can regulate your speed at will with a Backward or Forward
Steam generator. Thornton & Lea - 622,404 Pressuregon th ye el:ln Is. The Simplest, Safest, Surest of devices.
Stetﬁr:l f,%nﬁmmr for thawing frozen ground, E. 622,364 Write at once for particulars and prices to
Steering apDATaGs FOF Vessels, electric; G. "s':iix"t,-' " | ECLIPSE BICYCLE COMPANY, Box X, ELMIRA, N. Y.

Steering machinery, A. B.

Janninn

Steering propeller, k. H. Gl dden ]
jomeado. NEW YORK. |} | S b eter ominsi i No Money in Advance! $5 « 330 3000 BICYCLES
mannnnnnn Dy IO [T Stoker, mechanica TOCLOT . . ......o.unens
= Stone, ‘ore, etc.. crusher, Walker & Johnso $I550 A h'i';!ge'g fn'gﬁ?,fm%cg‘fﬁﬁm Everyone a Bargain.

NEW AND SECOND HAND.
2d Hand—good as any for service, $5 to $12.
New ’99 Models $12.50 to $80. None
higher. We guarantee to save you money,Largest
A\ variety to select from. Lowest prices ever quoted.

| Smpper See Bottle stopper Flue stopper.

. o - - 5
l l am' a l Xtove, gas heating, B. Stec
| ‘ztove Or range gas attachment C. V. Roberts.

tovepipe coupling. G. W. Woodvine

l Strainer. Fuller & Volle...........
eveals no Defec‘s Street sweeper, T. R. Jones a0
e | Street sweeper, D. I. Langworthy..

L rivilege to examine.
test styles for Men
Women,Boysand Girls,
e} |well made and durable.

S7/560 “Oakwood” $24.50

E isfied. Shipped subject to ine

$50 poArlington™ $22.00 )/ ation and approral. . No money in adsance. A few

Sureical appliance, ¢ E. Dudley. = Othersat $10, su.so, $15.50, $17. shc; a 1080y a1 plondid S adine the o relablt aymte houser - Po7H

NO BETTER BICYCLE CAN BE MADE | switen. Seed Lo o i value. ' Buy direct from manufacturers, thus saving | BROWN.LEWIS C0., (F F 283 Wabash Av., Chicago,
pv;{)t]gh ss‘éeEglt%c,g:g,ﬂ?&o]'é controlling switc dealers’ large profits. Write today for special offer. Illus- \The above Co. Is reliable y wheel a b

trated Catalogue Free. CASH BUYERS® UNION,

Sterling Bicycles are | Tack. plumber’s, E. Bookhout ... 622,149
e i | %433 | 162 W.Van Buren St., B-131. Chicago, Ills.

CRG » | Tag pin, E. C. Dunlap
Built like a Watch, Tags. labels, ete

and the greatest care is Stevens. ... . 622,289 E I G Rsnl_'_ DULLAR WATGH
;4 exercised to have ma- 'l‘apsl)];ni.tl water EICdiYCIfJES:i F%\RP e REPAAIIgtIiNlGa;'tl_lTIIIIE THL
: eY......... ending of Single Tube Tires.—A practical cleillus-
terial, workmanship and | majeoraph, multiple, Mercadier & Pierquin.. 622. trating the method of inserting %atches and plugs with N°w}‘°‘2’s;h°ld wo;ds. 2 000
equipment the best ob- | Telegraphy, system of muitipiex. H. A. Rowiand 622,636 | pliers and plug ers, together with rubber band plugging | Soldin 2 Years under an' ABSQL- PRICE
tainable. Telephone cabinet and support. P. W. Bossart... 622412 | and the use of puncture bands. 8illustrations. Con-| UTE GUARANTEE printed below has
Telephone switchboard system and annunciator, tained in SUPPLEMENT 1102. Price 10 cents. For| madethem sy We have demon-
’99 Chain Models Gp RO T B 622,268 | sale by Munn & Co. and all newsdealers. stratéd that a uounTWat,ch for a § ; $ .00
$50 Y Te]ephone systems, electric signaling apparatus Dollar is possible. The sales are \
| A for, K. H.Brown....... .........cooiiiieiinnnnnn. 622,646 now over 3,000 per day. You
| 799 Chalnless Models, Telephone systems, oler-trnharmomc suznahmz want one—ither for gourself, EACH
756.00. o 'Illpgf?ll;g}l;xsgfgrb B}(I)w::rs your Boy or your * Bike.”
1 1 y Y
| Tandems, Double Thill coupling, K. K. Colvin As good asany Watch made

<0 dinary every-day use.
Diamond, $76.00. | Thunder and lighthing, apparatus for illustrat- Monarch foror
Convertible, $85.00. ing the phenomena of, Dodd & Struthers...... Eeeps Accurate Time.

Tie. See Reversible tie. Guaranteed as be-

Send ten 2-cent, stamps | Lire for cycles, resilient. J. A. Calantarients 0"-)

L]
Tire, pneumatic. H. N. Wayne.............. 622, 522. B e cles
S?déetce,'-vf bym?_’!ll ‘,’,i‘ﬁ}; "}“Ere repair pat]ch. rubber, I}}_?I} g"{\'f"’ﬁ' . I
v ire repair tool, pneumatic, H. C. March..
Cards beautlfully de: Tire tightenor T H Baitziey

signed, 50 cent value. | 1 j5, 05 Coker. 4. N. Wambold. . 1 62230
%Hﬂfm' Catalo| 9{!“' Tobacco leaf stemming machine. A. R. Alhenn 622587
ing details of Ster) Tobacco leaf stemming machine, Allison & Buek 622.536
equipment for 1899 Tobacco stemming machine, A. R. Allison.... . 622.588

Tool blanks, making. E. Rogers. ........... .. 622269

Ster"ng cyc|e Works, Kenosha, Wis. ' Torch burner. Nichoias & Burkhardt. - . 622.5% »
' : =« | Please Every Rider.

Toy. mechanical. Schokn echt & Elgin.
'[‘ransnm adjuster and lock, N. Hoskins.

SUBMARINE TELEGRAPH.—A POP- Transportation. means for. ). C. Bonner 622323 ners
. Traveling bag. etc. Pritchard & Miller.. . 622,203 WRTLANT STREET, NEW YORK EITY
gg*{cgg‘gﬁp‘;,ﬁ';,g‘fge, telegraphing. \SOUENTIFIC AM. ' qrimmer. Se¢ Wick trimmer. ACENTS EVERYWHERE, 'g-g:;-,;;;g;m;s,cmw 50.00 one for SHOW., Sent post-
by Munn & Co. and all newsdealers. Trimming and channeling machine. F. J. Freese. 622,460 U O paid for ONE DOLLAR, Attach-
y . Trolley ropes or poles, water guard for, T. Haw- Monarch Cycle Mfg. Co. e e ments for Bicycle 25c¢.

ken i = A ROBT. H. INGERSOLL & RRO., 65
'l‘rollev wheel. 8. W. Fietcher Chicago. New York. £

622,225
622,214
Trough. See Watering trough.
Trousers waistband, M. Wald.. ... 622,571

Cortlandt St. Dept. No. 147, N.Y.

Tumbler washer, R. C. Clute.. 622,446 »
Tumblers. glasses, or vases, etc., manufacture of, ’
J. B. Fondu................. 622457
Turnbuckle. J. A. Steinmetz. .. . 622286 ]
Typewriter ribbon, R. G. Hapkins... .. 622,361
Typewriting machine, W. T. HOOfmw e. 622,472 of Rich Blue Serge, warranted Best Fast Color, cuaranteed
TYPBW”"('}‘; machine desk, H. K. W. & J. " 02 equal in-quality, style and looks to others’ best $10 Suits.
Urins?lm‘:l L 622‘,.3‘{ IHE M AIERI a l is Mali’s Beat All-wool Serge, famous everywhere for its perfect weave, soft feel
Valise handl w. G B '.22',“'2‘ S and rich deep blue color. The cloth was woven by America’s best woolen mill. from fine
”]'Be qa'rl, 8‘ 0 ;lown "‘22 T : N ricked wool yarn, dyed by & new process and cannot fade. It is medium weight and suitable for
Valve, 8. P. Croswell . ﬁ??"i‘ 5 ] f’ear around wear; is ﬁrmly woven, will positively not fade or wear shiny, and wiil wear like leather. It's exact-
Valve, H. 0]"79'": """ . 38! y the same cloth used in the serge ’suits that retail eterywhere for $10 00. [
. . Valve, A. J. Robinson.................... i .. 622.261 Y member we will sell only 1800 suits at $4.95—after the{ re gone the price will be w E M A K E
—the go- llg}lf/}' klﬂd, Valve, air brake dust, McDoueail & Perrie .. 622522 : 00. Don’t delay, but order today before they are all gone.
. Valve, compressor. F. W. Gordon ......... . 622 344 : EXPERT will make the suit in the latestsack style tofit]| other sults from
invite critical companson with 8a{ve for aﬂr brake s"ystems w. Palrgeré.lri]. i gg,ﬁg f perfect; line it with Holman's celebrated far- $5.95 to $13.95.
alve mechanism, steam eneine, K. ushne! A er satin, pipe it with Skinner’s AAA satin, pad it extra well, use best grade of can-
any bleCle ever built. Send for Vaporizer, facial. 8. J. Deckard... ................. 692,205 vass, and sgw every seam with pure silk and linen thread. & Write for rreef loth.
descrlptlve catalogue. Vehicle brake, automatic. J. R. Mercer........ . but send this adv. with your height, weight, chest,waist samples of clo
Vehicle driving wheel, motor, C. M. Johnson.. and crotch measure. We'll send the suit by express C.0.D. and allow you to exam-

Ames & Frost Company, Chicago.

Vehicle gear, short turning, O. H. Hesse ine and try it on before you pay one cent. If found exactly as represented, the greatest bargain on earth

geglc}e wgee} GA 2 glsho X nd worth double our price, then pay exp. agent $4. 9!53nddexpressage and take thfz:un Pay nothing if unsatisfactory.
ehicle whee! . Burwel ‘ K or advertising purposes. After they are gone the price goes back

N " WE SE l 00 su'Ts AT 4'95t00900—.o mnre nt #4.95 afcer Igoo nreplmldg. Order
(Continuea on page 2h1) quick or they’ll be gone. Don’t miss this wonder chance. LOUIS D. VEHON CO. 155 W.dackson

© 1899 SCIENTIFIC AMERICAN, INC.
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EDISON SAYS

[P e e e —
(Concerning the study of electricity at home by our mail system) Jos Wetsler. Pres. 7. &M

Scientific

gmcrimu.

241

umc.,'m....w

D eomtdeiWe EOI-icaf Eacinerr Ymmrme
amd M=
M5 be of qiraT ValulTe Tisre who desine am

Tl cal LdudsTTon
as O Edioon—

V.-Pres. H.A. Strauss, Gen Mgr. &Sec

Over 20 technical and popular electrical
co'urnes. covering every branch of this fascinating
science.
ost of any Course may be paid in instalments
S&O(ﬂer month. Addr

Dent_. A,

Write for our two FREE books entitled
“Oan I Become an Electrical Engineer ?”
and “The Electrical Marvels of our Times.”

THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION,

120-122 Liberty Street, New York, U, S. A

WHAT IS MORE SATIS-
FACTORY THAN A

Coop Bep?

Camp mattress with pillow attached.
(Also showing mattress deflated.)

PERFECTION AIR MATRESSES

For Cams. Field or Yacht.
Once used, indispensable.

Our catalogue tells all about them. Sent free onap-

plication. Pillows, Cushions, etc.

MECHANICAL FABRIC COMPANY, PROVIDENCE, R. I.

The face is an index of character—and
the truthful timeshown on thefaceof a

Ruby Jeweled Elgin Watch

proves the character of its mechanism—The
most complete watch factory in the world

in machinery and equipment—the mos

careful selection of materials—thoreughly
skilled and drilled mechanics —extreme care
in minutest details—(over thirteen hundred
and fifty distinct o E;feratlons are necessary to
produce a single Elgin watch)—a third of a
century s _experience—every movement
tested and proven before it leaves the
factory these are the things that com-
bine to produce the Elgin Watch,

The World’s Standard.

'An Flgin Watch always has the word “Elgin”
engraved on the works—fully guaranteed.

Ths beats Wind, Steam. or Horse
Power. We otler the
WEBSTER 2l actual horse power

GAS ENGINE

for 8150, less 10z discount for cash.
Built on iuterchangeable plan. Built
of best material. Made in lots of 100
theretcre we can make the price. Box-
ed for shipment, weight pounds.
= Made for Gas or Gasoline. Also Hori-
zontal Engines, 4 to 30 horse power.
I~ Write for Special Catalogue.

WEBSTER MFG. CO.. 1074 West 16th St., CHICAGO
Eastern Branch, 38-D Dey Street, New York City.

NO BLACK SMOKE

at Exhaust'Pipe, Perfect Com- @
bustion, Highest .
Efficiency, Greatest i - |
Economy. :
Olds Mixer is
found only on
Olds Gasoline
Engines.
New catalo,
ust out. =
Olds Gasoline Engine Works, Box 418 Lansing, Mich.

THE IMPROVED

MARINE ENGINE

We are the oldest builders and
izuamntee superiority. Two cy-
ders in one casting. Occupies
less space nnd weighs less for its
POW than any engine
mnde Can be used wher-

ever power is required.
Either stationary or ma-
rine. No fire, no heat, no
smoke. No licensed engin-
eer required. Send for cat.

SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A.
REVERSING STEAM TURBINE.—PAR-

son’s recently perfected turbine for boats. Illustrations
showing details. Contained in SCIENTI¥FIC AMERICAN
SUPPLEMENT, No, 1138, Price 10 cents, by mail,from
this office, and from ail newsdealers.

" WOLVERINE" GAS v° GASOLINE
ENGINES, STATIQNARY

s and MARIN

The * Wolverine ”’ is the only re-
versible Marine Gas Engine on
the market. It is the lightest en-

rine for its power.
licensed engineer Abso-
lutely safe. Manufact’d by

NOLVERINE MOTOR WORKS,
uron Street,

GRAND RAPIDS MICH,

A COMPLETE ZLECTAIGAL LIBRARY

BY PROF. T. O'CONOR SLOANE.
AN INEXPEySIVE LIBRARY OF THE BEST BOOKS
ON ELECTRICITY.
the Amate'u/r. the Wt

Requiresno !

For the StudAim orkshop, tM Electri-
ca

ineer, Schools and Colleges

Comprising five books, as follows:
Arithmetic of Electricity, $ 38 pages, - - $1.00
Electric Toy Making, 140 pages, . - - 1.00

How to Become a Successful Electrician,189 pp. 1.00
Standard Electrical Dictionary, 682 pages, - 3.00
Electricity Simplified, 168 pages, - 1.00

§¥ The above flve books may be purchased singly
at the publlshed prices. or the set complete, put up ina
neat folding box, will be furnished to readers of THE
SCIENT1FIC AMERICAN at the special reduced price ot
Five Dollars. You save $2 by Ordering the com-
plete set. Five volumes, 1, 300 ges, and over
450 illustrations. E" Send rur rull table of con-

tents of each of the above books.
.
Publishers,

MUNN & CO.

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

.Finger rnm.'J H. an

Aceﬁylgnﬁ generators, burners, and accessories, J.
' Coffeeand tea, H.

Co.,
J Yort. Otherforelgn patents may also be

Ventilator, J. Leather
Vessel or diving ap| nratu rine,
Voting apparatus, McConnell
Voting machine, O. M. Mye
Washer. See Ore washer 'I‘umbler waeher.
Washing machine, H. J. Skinner
Washtub splasher, J. A. Boehringer.
Water closet soring seat, A. O’Brien
Waters, apparatus for puritying etiuent, W. &.
Ao A N T R 800 06600030RA00000atO0 AR CE000E008008
Watering trough, automatic. C. H Presbrey..
\Veather strip. door, k. B. Kam
Weighing scoop. Granat. & Lamolt
Well boring device, W. W. Horr 5
Well drilling machine, P. B. K'reemal
Wheel. See Trolley wheei. Vehicle wheel.
cle driving wheel. Wind wheel.

Wick trimmer, circular lamp, F. I>. Morneau ..... 622.510
Wind wheel, J. F. Fisher .. 62242
Window, M. Riley........... . 622,539
Wire fabric. Severy & Heath..... 622,279
Wire fabric macuoine, C. E. Warner.. 622,
Wire fastener. GreiZ & Smethurst... . 622,345
Wood dressing machine, J. E Almnon. 622432
Woodenware package. Fisher & Reif.. 622,539

Woven fabric, J. E. K
Wrench. See Pipe wrench.
Wrench, C. C. Harpold...

Wrench, F. S. Hollweck
Wrench, C. F. Johnson.

L 622,237

.. 622428
622,471
. 622,486

DESIGNS.

Abdominal band, C. Arnold ......
Advertising frame, V. B:
AXrack, I,
Bicycle frame. G,
Bottle, Knadler & Lucas. .
Bottle, hot water, C. A. Tatum.
Box cover, C. M. Martin.......
Buckler, belt, J. Macphail..........
Cabinet, kitchen. Willard & Crowner..
Calk, H. Freistroffer..................
Can opener. Randle & Phillips.
Carpet, K. A. Crowe
Carpet stretcher G A. Righter..
Chest, J. h()mpson
Clothes tonvs member, Reeves & Johnsc
Display card for shirtg, E. K. Betts.
Emery grinder frame, D. B Hyde
Eyeglass frame. Casey & Chism.
Eyelet, D. C. See

Pe
<100
SSdR=

Game board, W. Bott...........
Game board, P ‘R. (,. Sjostrom..
Game table top, A. A. Louuman
Grass cutting blade, H. S. Eurle
Grate bar, O. Thost.........

Hair hulder. N. M Boya_uan
Hassock. G. B. Green.........
Hat fastener, Ebert & Shaw.
Hat holder, S. E. Griggs..

Hook, garment, F. Macey.
Hor rn, A.

Lnntern bracket ¥. Rhind
Link, J. Macphail
Metal block, J. M.
Monument, E. O. Townsend.
Necktie attachment, J. A. Priest..
Pan, milk warming, 'E. T'aey eg
Pants guard, bicycle, J. F. Wright..
Photographic card mount, J. P. Odgers
Pipe couulmﬁz. J.J. Hanrahan.
Plumber’s tool, F. J. Lieber..

Prism plate, Lubin & Dryfoos. 0,471
Pump frame, duplex, C. C. Worthmgt vee 30,497
Pump frame, duplex steam, C. C. W othmgtou

Railway tie, metallic, A

. W. Taft.

Worthington
Stove fender or rail. F. E. Lee
Stove. heating, H. P. Co!
Tack lifter and hammer, l<‘ Welhenmayer
Tap and drill, combined, F . Prentiss..
Toilet case, E. C. K. Dittmar............
Toy trolley car frame, J. Schnelder. Jr.
Trace carrier, F. R. erg....

Vault light, F. C. Soper........
Waste bag, school, O. G. Law.

TRADE MARKS.

CoOmPANY.......vvuiinnniiiiiiaenns

M. Humphrey..

Currants, P. A. Burlumi

Gas zenerntors, except acetylene gas lamps, acety-
lene, K. W. Preussel.......................

Hair restorer Van Vleet-Mansfield Drug Com-

pany..
Hair tomc, (, Lederer
Jars, self-sealing, A. Legrand.
Machines and their parts, certai
Pitts Company..............
Medicated soap, C. Rischoff & Company..
Medicinal cnmpound for certain named
Valentine.............cccciiviiiiiieeinnnnn.
Medicinal tablets for certain named diseases,
M

32.683
. 32,670

32,663
32,665
32,664

lb

Drake & Rhodes Company.......................
dicine for the cure of grip and rheumatism, C.

®

W
Mills and machmes. certain named, C
Laughlin.........ooooiiiiiiiiiiiiiiiinnns oan -
Mineral water, naturail, Kronthal Compan§
3,671 to

0il, Clllummntlng, Red “C” 0il Manufncturmg

001 1] ¢ T 4 32,678
0Oil, machine, G. T. Robie........ 2,679
Pens, Spencerian Pen Company 32,661
Pollsh J. L. Prescott&Company 32,616
Riding habits and hunting skirts, O. 0] ,659
Remedies for certain named dlseases, E

Brown 32,666
Remedies. live stock,J. B. 8hook. ,662
* MT'oilet preparation. N. Bdmonds.........00 L0 32,669
Varnishes, surf&cers and fillers, certain, O’Brien
Varnisn COMIPANY . .eiiiiiit eeiereernnneannaanns 32,677
Watches, Amencan Wnltham Watch Company... 32,660
LABELS.
. 6,867
M .. 6,857
“ (‘rushed Violets." for perfumery, Vail Brothers. . 6,860

* Game of Ups and Downs,” for a game, McLough-
lin Brothers

braker. o
* Rusk & Welch’s Hair Restorer and Dandruff
Cure,” for a hair tonic, Rusk & W h .......... 6,865
**Scott’s Asthma Cure,” for a medlcme F. Scott 6,866
« Smith’s Indian Rheumatic and Kidney Cure,” for
a medicine, W. Smith....
**Spear Brothers Americal
cigars, Spear Brothers
** The Game of On Guard
lin Brothers 0o
‘ Wide Awake Maryland Rye,” for w
Stonebraker

PRINTS.

‘ A Bunch of Cobea,” for paste for mounting photo-

graphs, C. M. Higgins.. "
“ Rega Veta,” for a brlck al t
preservative, V Whnney & Company

A printed copy of the specification and drawing of
any patent in the foregoing list. or any patent in print
188ued since 1963. will be furnished from this office for
10 cents. Inorderinyg 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 in.
ventors for any of the inventions named in the fore-
fomg list, provided they are simple. at a cost of $40 each.

compl licated the cost will be a littie more. For full
nstractions address Munn & Broudway. New

$1,000 CHALLENGE !

3692 per cent. more water at
less_expense and less trouble
produced by

The Sanitary Still

than imitations. Only Still re-
cognized by the U. 8. Govern-
ment. rt of comparative
tests, book et and testimonials

FREE.

THE CUPRIGRAPH CO0.,138 N. Green St., Chicago

PHOTOGRAPHERS
TRY ToLIDOL

For Dry Plates and Bromide
Papers. Acts rapidly, is stain-
less and can be used repeat-
edly. Tubes for amateurs
ready for immediate use, 25¢c.
P]ure Tolidol for profession-
als,

. ounce. Recommend-
d'by plate manufacturers.
Dealers sell it. Haller-Kem-

per Co., Atlas Block, Chicago

Economy Drilling Compound

Superior to 0il or other Lubricants.

Keeps Tools Cool and Sharp, Produces
8mooth Work and Kine 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.alb. Freight prepaid. Sent on approval.

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

$Su USE GRINDSTONES ?

[f 8o, we can suppiy you. Al sizes
_mounted and unmounted, al ways
kept in stock. Rememboer, we ma ke a
PeCI&ItYOf selecting stones for all spe-

1 purposes. 3 Ask for catalogue.

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

SCIENTIFIC BOOKS ©%c% Conrébieanar:

CATALOGUE S FREEL
ION MODEL WORKS
193 CLARK CHICAGO.

QQ‘EARSE@

GENTLEMAN well known in Sheffield deslres Agene

for Specialties, suited to Sheffield Trades. Address

SUTHERLAND, Carver Street, Sheffield, Fngland.
Machinery,  THE VILTER

ACH INES,’
| CE aud Bottlers
MFG. CO., 9 Clinton Street. Mxlwaukee. Wis.
'I' U B B I N E {7 Send for Circular “M.”
DEALERS'HAND BOOK
Information net. 42 pp. 10cts.
GR'NDING M"-l- Bogardus Patent Uni-
versal Eccentric Mill. Address J. S, & G. F. SI

Sprmzﬁelg 515 ﬁ. g.o A.
ABETYLEN F.CorTEZWILSON & Co.,Chicago
FOR ALL PURPOSES.
SON, 28 Rodney Street, Brooklyn, N. Y.

Corliss Engines, Brewers’

\:é‘ EAW \\ \_, \‘\‘l\\ B, S

MODELI S EXPERIMENTAL wum(
STENCIL WORKS 100 NASS

AR

NOVELTIES & PATENTED ARTICLES

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

WANTED Grinder or any other make that is first
class. State price and age of the machine. The NEW
ENGLAND WATCH COMPANY, Waterbury, Conn.

AN umberOne Brown & Sharp Universal

WANTED—A first class Superintendent or Salesman
for an established Wire Fence Manutacturing Plant,
or will sell with valuable gatents and various wire spe-
cialties. Addr. Chas. Rickard, Treas., Fultonville, N. Y.

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son,45-51 Rose St.,N.Y.

DID YOU EVER COLLECT STAMPS?—
There i8 much pleasure and moneyinit. For
onl 5 cents we willstart you withan Albuig

60 diff ere ntstamps from Cuba,Phil. 1sl.,
Porto Rico, etc.,and our 80-page list.etc We
Buy Old Stamps. Standard Stamp Co.,8t.Louls, Me

/OOVMWM M%tod«xo%ﬁwf%«,c/zf

Mb

Zocwafer Poriess .

Ale hr r@of/—%ﬂ% Fiiceime, Msto

74 3

How to Build a Home ————

Architectur.

All who

the latest and best examples from which to make selec
PusLisieo MonTHLY.  SusscripTions $2.

Semi-Annual Bound Volumes, $2.00 each.

For sale at all news stands.
. . oOraddress

of any kind,

Those intending to build will ind the very best practical sug-
gestions and examples of Modern Architecture in the Mandsomest

al Magazine ever published . . .

. spe .
“The Scientific American
oy .. . ) ,,
Building Edition.

Each number is illustrated with a Colored plate and numerous
bhandsome enuravings made direct from photographs of buildings,
together with interiot views, toor plans, description, cost, locat.ion,
owners’ and architects’ names and addresses.

include seashore, southern, colonial and city residences, churches,
schools, public buildings, stables. carriage houses, etc.

The illustrations

contemplate building, or improving homes or structures
have in this handsome work an almost endless series of
tions, thus saving time and money.

50 a Year. SincLe Cories 25 Cenrs.

Yearly Bound Volumes, $3.60 each.

MUNN & CO0., Publishers, 361 Broadway, New York

VOLNEY W. MASON & CO.,

FrictionPulleys,Clutches & Elevators | =
PROVIDENCE R. I

“ NEW STANDARD »
NECKTIE PIN OUTFIT,

Bv malil, prepaid, ONE DOLLAR.
Unlike all others. The smallest.
neatest and most durable ever place:
on the market. Liberal discount to
bers. WILLIAM ROCHE, Inventor
and Sole Manutacturer. 25¢ Green-
wich Street. NEW YORK, U.|

BUILDERS ano Y
DESIGNERS OHINE?'
SPECIAL MLl wuiie ot tombors

CLUTCH PULLEYS.
ROAD MOTOR ENGINES.WHEELS & TIRES.

EXPERIMENTAL AUTO-CAR WORK.
SINCLAIR-SCOTT CO. BALTIMORE,MD.

CROOKES TUBES AND ROENTGEN’S
Photogra 1) y.--The new photography as performed b(
the use of Crookes tubes asa source of excitation. All
ubout Cn onkes tube~ SCIENTIFIC AME mCAN SUPPLE-
189, 285, 243, 244, 79:2, 793,
906. !Nl\. mm. 1054, 10353, 1056. 1007, al‘so
SCIENTIFIC AMERICAN, Nos. 7, 8. 10 and 14, Vol.
These profusely illustrated SUPPLEMLNTS cnntam a
most exhaustive series of articles on Crookes tubes and
tbe experiments performed with them. Among them
will be found Prof. Crookes’ early lectures, detaill (f
very fuily the experiments which so excited the worl
and which are now again exciting attention in connec-
tion with Roentgen’s phot.z aphy. Price 10 cents each.
To behad atthisoffice and from all newsdealers.

FOR SALE.

Patent Right No. 615 537. The most
complete Ftreet Bweeper ever invented.
Gathers and sclects the fine from the
coarse. Dustless simple and durable.

A fmune for the right man or a com-
rn dress A. C. A. DUPUY,
U2 La Bl.rpa bt NnOr\uns, La.

BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123.
Price 10 cents. For sale by Munn & Co. and all news.
dealers. Send for 1897 catalogue.

g

B=:

)

GAS# GASOLINE E

WATER MOTORS

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

FOR SALE—EXCLUSIVE PATENT—XING PIVOT

For transoms : Fully concealed. no slot in ja.mba holds
transom any a!ﬁgle doing away with trans ift is
burglar proof or doors : Tight joint, the best way Lo
8W a door, no sagging, no strain on jamb, better than
hinges, for heavy outside doors, cup-board and bouok-
case doors.—For storm sash. outside screens, rabbeted
pivoted sash and man ﬁ other places & big improvement
on hinges.—Address A. Palen, Kingston, N. Y.
howtomnke‘.’ilday

3 aDaySure:
i absolutely sure; we

urnish the work and teach you free; you work in

the locnhty where you lwe Send us your address and we will

explainthe busi learprofit
of 83 for every day’s worrk nbsolntel nure write at once.

ROYAL MANUFACTURING 'CO. Box 18.° DE'IROIT, MICIL

address
and wawrl\ snowyou

YOU CAN MAKE $100.-AWEEK '
OwN YouR OWN SHOW, COMPLETE OuTFIT— $|00_

LIFE MOTION_FILMS5 & MACHINES
CREAT F’ASSION PLAY & 500 OTHER SUBJECTS

o

S. LUBIN. LARGE 51 MFR ‘PHILADELPHIA P. A,

NOVEL POCKET KNIVES

l%‘gt?) of the best materials in the most artistic styles. Your

erneath handles. Handrome, useful, indest |
knife warranted. Send stamp for chular.s chtlb Srantn

NOVELTY CUTLERY COMPANY, 2 Bar St., Canton, Ohio.

or_photos of celebrities, and name and address un-

gents Wanted.

OurFolding Boats are puncture proof. Gaivanized steel ribbing. For hunting, fishing, exploring and famil

the Yukon with them.
ulogue. 40 engravings.

Sl

pleasure. Walter Wellman took them on Ius polar trip. Lieut, Schwatka explore
Awarded first nremium at World’s Fair, S

end 6 c, for cat-
KING FOLDING CANVAS BOAT CO., Kalamazoo, Mich.

$150 AnD Up,
_STATIONARY AND PUMPING ENGINES.

PIERCE ENQIN E COMPANY

© 1899 SCIENTIFIC AMERICAN, INC.

AN PIERCE VAPOR LAUNCHES %%:2°

14 Ft. FISHING LAUNCH.

Send for (‘atalogue Stating Size.

17TH STREET RACINE- WIS.

17 N.
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Fauber « Hangers, LATHES !i°35,'3,9;'&5{’00"5'{&'.1“&5%"3

The Genuine

ONE PIECE
are used on the BEST

Bicycles, Tandems. Trip-
lets and Quads.

Ortglnat.or, Ploneer Largest Manu-
'acturer One Plece Hangers.

With mechanical ablllty and jud
preciate the Simple and
tion of the Fnu er,

ent ap-
construc-
l‘he O'ra/nks and Axle

~— are made of ce of Steel, sprmg tem-
g pered, no joints to work nsed n-
= sively ¥0u can get any needed repfm-a in any
Mg part of the United States.
254 Q Beware of Infringements
s 2 (Cheap Imitations).
D g
g
L
SOom
—~
sl
Lid
D

" ALLEN -PRESDENT W*B/FRANKLIN
ng sn:nmw F-B-ALLEN N«zl’mmn'
: TREAS. _LF.MIDDLEBROOK, ASST!

100 MILES FOR 50 CENTS!

your own
driver at that!
No fares to pn.ty
no drivers to
‘| fee, no horses
- [to feed or to
| stable. Travel-
| in, expensesa.re
reduced
A mlnlmum wlth
maximum of

youowna

| WINTON
MOTOR
CARRIAGE

Price $1,000. NoAgents.  mioy, OTst cost
the expense. Hydro-carbon Motor, 1§ cent a mile run-
ning cost. Everyth about it built_for durability and
comfort. §F W1 % talogue and date of delivery.

THE WINTON MOTOR OARRIAGE co., CIevellndlﬂo.

Reming ton

Billing and Tabulating Attachment

accomplishes all kinds of Blllm'i Statistical,
and Accounting Work on the New
Models of the

Remington
Standard Typewriter

as quickly and as accurately as ordinary
typewriting is done. It automatically

secures perfect perpendicular as well as
horizontal alignment.

REMINGTON DEALERS EVERYWHERE Suwurtr
TRADE MARK

(17
EGAMOID”
ALUMINUM PAINT.

Latest a) ll%&hoﬂ of Aluminum. Looks like Frosted

Silver. able. Untarnishable, Water, Oil and
Weatherproof. Durable, Easily Applied. Bicycles,
Yachts, R.adist,ors, Pipes, Metal Work, Machinery, D

Sockets, -

namos, Motors Apparatus, Arc Lam K
ete.

ets, Cars, Stations, General D
bottle by malfl, for 25 cents.

THE AMERICAN PEGAMOID CO., 348 B'way, New York.

Is the ONLY GAMERA
for ALL PURPOSES.

85 10 860.
For Catalogue, send to

ép@MFRA RQCHESTER

OPTICAL 00

gion, Sample

VICTOR

by~ not ride

TW‘E BE.S1

MR. BOOKKEEPER,

do you know what the Comp-
tometeris ! 1t oosts you nothin,
E tofindout. 1t will help you ou
on that trial balance. It insures
accuracy . is twice asrapid as the
best accountar.t and reiieves all
nervous and mental str

Write for Pamphlet.
FELT & TARRANT MFG CO.
§2-56 ILLINOIS ST.. EHICAGO.

THE CHARTER GAS »° GASOLINE ENGINE.
 OPERATED ON GASOLINE, MANUFACTURED OR NATURAL GAS.

GUE , TESTIMONIAL ETC.

CHARTER GAS F_NGlNE CO.BOX 148, STERLING ILL.

HAMBURG AMERICAN LINE.

Snecinl Notice. iﬁ\. FRM?AIAREAU'[W
New Service to LONDON and PARIS RINDI A

The Twin-Screw Passenger Steamers Graf Waldersee
Patricia, Pennsyl mniaand Pretoria will after April 2d
touch at Plymouth for London and Cherbourg for Paris
on their way to Hambur, g Low Cabin Rates. Shortest
Sea Route to London an
HAMBURG AMERICAN LINE,

37 Broadway, N. Y.

2 gLouMana Red Gulf Cypress a (S
pecialty.) Best known for
,every purpose. Good material
.Correct Workmanship.
'Pﬂces.

. W.E. .
“,'23 E.og:ln St., Louisville, Ky.

A complete list of all the Tools made

X = for any .and every purpose. all £ lly de-
"'TO( L soribed and accurate! y illustrate wlll
tionof MONT=

be ﬂl)'\}nd in the 18‘.8 ed

TOOL CATALOCUE
It contains 510 closely prlnted pages
with index. Book is pocket size, 64 x
434 inches, with rounded edges and
stitched covers Sent free by mail on
receipyof 25 cents by

MONTGOMERY & CO.
New York.

ATALOGUE

Morwontm @
G e

1035 Fulton Street,

Manufacturers’ Models

of every description made to order with ’Frompt.-
ness, precision and economy. Models of eset-
ters, Machines, Cash Reglsters, yclo-

writi
meters. liteevolu tion Counters, etc.: in fact. any kind
of model made from designs. Also special tools and
. inery for any and every purpose. Correspond-
enge invifed from those intending tv equip a plant.

¥ lilustrated circular fres.

The Pratt & (Uhitney €0,  Hartford, zomu.

Ad] ustable to Any Position.

Corbin No.b P.

The Bristol Bell Company, Bristol, Conn., U, S. A.

© 1899 SCIENTIFIC AMERICAN, INC.

iTribune Bicycles

for 1899,

The Best Wheels in the World.

™ Whnrite for large New Catalogue illustrating our
Sull Uine of twenty-three models.

2 The Black Mfg. Co., Erie, Pa.

COLUMBIA

HRARTFORD

AND

| VEDETTE
BIGYGLES

B75 to $25

Our 1899 models embody more
improvements of direct practical
value to the rider than were ever
before offered by any manufacturer
in a single season.

Ask any Columbia dealer for catalogues, booklets,
folders, etc., or write to us inclosing 2-cent stamp.

POPE MFC. CO., HaRTFORD, CONN

There is no Kodak butthe Eastman Kodak.
By the

KODAK
SYSTEM

of film photography the instru=
ment loads and unloads in broad
daylight.

The film is put up in cartridge
form and 1s Eerfectly pro-
tected from light by a strip of
black paper extending the full
length ot the film and several
inches beyond each end.

To load: simply insert this
cartridgeinthe ﬁodak thread
up the black paper; close the
cameraand give the key a few
turns, thus bringing the film into position.

The rlcture taking may then begin.
The roll of a dozen exposures being com-
pleted the black paper covers all, and the
cartridge can be removed as easxly as it
was inserted.

Film Cartridges weigh ounces where
plates weigh pounds and are non-break-
able. All Kodaks use light-proof film
cartridges and load in daylight.

Kodaks $5.00 to $35.00.
EASTMAN KODAK CO.
Rochester, N. Y.

FiLM
CARTRIDGE.

Catalogues free at the
dealers or by mail.

el A DU L

Y CRINDING MATERIALS
= IN ALL FORMS.

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

Galcmm Ring
Camp.,

BURNS ACETYLENE GAS.
No 0Oil, Wick, Dirt or Smoke.
Get the Best. Price 83.50

Agentswanted in every toun.
All varleuesat lowest prloes Best, Rallroad
on or Stock Scales made.

CALCIUM KING LAMP CO.,
Waterbury, Conn.
Scalﬂs Also l(II) usefu articles, including Safes,
Sewing Machines, Bicycles, Touls. etc. Save

Money. Lists Free. CHICAGO SCALE Co.. Chicago Il
JESSQP'S STEELTe
FOR TOOLS: SAWS

ETC.
WM JESSOP.& SONS L2 91 JOHN ST. NEW

ORK

PRINTING INKS

The SCIENTIFIC AuEchN l prlnteq with CHAB

ENEU JOHNSON & CO.8 INK, Tenth ,}uom
Sts., Philadelphia, and 47 Rose st » OPp. I)nu;e. ew Yor!





