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CONGESTION OF TRAFFIC AT THE GRAND CENTRAL
STATION AND ITS REMEDY.

It is a remarkable fact that although New York is
the second largest city in the world, it has but one rail-
road terminal station within its boundaries. Except in
the unlikely event of the constraction of a gigantic
bridge across the North River, it is probable that the
Grand Central Station at Forty-second Street will con-
tinue to be the only great terminal in New York. The
enormous volume of traffic which it has to accommo-
date has for many years proved too much for the ca-
pacity of the station yard; and only by resorting to
a practice which all railroad men, including the offi-
cials at the G.and Central Station themselves, con-
demn has it been possible to receive, mmake up and
aispateh the large number of local and express trains
which use this station. The practice referred to is
that of separating the engine from its train as it
enters the station, by means of what is known as a
*“flying switch,” in which the engine is cut loose and
steams swiftly ahead on to a side track, while the
train runs into the station. The element of danger
lies in the possibility of the switeh being thrown too
late, or of the train, which is not under air-brake con-
trol, being switched on to the wrong track and col-
liding with stationary cars. It is to the credit of the
station yard managemnent thai an admittedly risky
practice has been followed for many years with so
few accidents.

An attempt is now being made to improve and accele-
rate the handling of traius in the yard by installing a
complete pneumnatic switch systemn and abolishing the
flying switeh; but the experience of the first three days

of operation was so disastrous that a return has been

made to the old plan of separating the engine from its
train. Almost from the hour in which the new system
was inaugurated the yard service was thrown into such
disorder that trains, both suburban and express, were
detained from one to two hours, either in the station
or in the tunnel approach.

The fact that the flying switch is again -in force

proves to a demonstration’-that the facilities are alto-"

gether inadequate to the ‘ever-increasing number of

trains that must be accommedated ; and it is evident

that some radical change must be made in this terw-
inal or the traffic within the next few years will be
thrown into a coundition approaching a deadlock. The
simplest solution of the difficulty would be to separate
the express and local trains, reserving the present sta-
tion for the former, and accommodating the local trains
on a series of loops built on an elevated structureabove
the present yard. The two outer tracks of the tunnel
should be reserved for local trains. Shortly after it
leaves the tunnel the incoming track should be carried
on an incline to-a level at which it would clear the sta-
tion vard. 1t should then connect with a series of con-
centric loops, which would extend around the yard in
front of the present train shed, and unite un another
incline by which the outgoing local trains would leave
the station. Three or four loading and unloading plat-
forms would be provided. As part of this plan, local
trains would be made up at such points as New Haven,
Sramford, and New Rochelle, and would run through
the New York terminal and back to these towns with-
out change of engines. A precedent for this arrange-
ment exists in the great loops beneath the terminal
station at South Boston—the main difference being

that at Boston the tracks are depressed, whereas at

New York they would be elevated.

By providing such an elevated station as this, the
congestion would be completely relieved and ‘its recur-
rence indefinitely removed. The overcrowding of the

tracks involved in making up the local trains would be -

avoided, as these trains would be. made up at such
points as Stamford and New Rochelle, and would pass
through the Grand Central Station intact.
would be no insuperable structural difficulties involved
in the erection of the incline and loops suggested.
Moreover, it is a change which could be made with the
least~cost to the companies and with ahsolutely no
discomfort or delay to the Lravelmo public; as the
terminal could be run under the present system uatil

There
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the very hour at which the tracks were cut and con-
nections made between the new elevated station and
the existing incoming and outgoing local tracke.

O
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PACIFIC COAST SHIP-BUILDING.

The ship-building industry on the Pacific coast for
the past three years has enjoyed a. period of extraordin-
ary activity. From January, 1898, to September, 1900,
thirty-two months, the number of new ships built aggre-
gates seventy-four, with a total tonnage capacity of
37,910. Government vessels are not included in the list.
Of the new craft, forty-five, with a tonnage of 14,229,
were schooners, five were barkentines of 4,597 tons, one
was a barge of 632 tons, and twenty-three were steamers
having a tonnage of 18,452. The largest of the schooners
rated 985 tons, and of the steamers, 4,597 tons.

Of the latter, three, aggregating 7,298 tons, were built
of iron, the others of wood. San Fraucisco builders were
the constructors of the larger number of both iron and
wooden ships ; but alinostevery port on the coast, from
San Pedro to Puget Sound, wherever the necessary
supplies of lumber were to be had, contributed to the
total result. Creditable as the exhibit is, the outlook
is even more flattering. There is not a shipbuilder
along the 2,000 wiles of coast who has not all the work
contracted for that can possibly be handled, and who
could not easily duplicate his present undertakings if
the supply of labor warranted it.

The cause of this prosperity is easily explained. For
many years prior to 1898 the industry languished,
and the carrving trade, which had been stimulated by
artificial **boows,” was greatly depressed. Dividends
on marine property were small. The earnings were
swallowed by heavy expenses. Losses by sea were not
made good, and the actual number of coast ships con-
siderably decreased.

Just at the time that the maritime prospect seemed
darkest, the extraordinary development of Alaska be-
gan. It was found that the number of vessels avail-
able for this profitable traffic was far below the de-
mand.. Every vessel that could be procured was
chartered for the Alaska trade. High charters caused
many to be withdrawn from the coast carrying trade,
and a considerable scarcity of vessels for ordinary
requirements began to be felt.

It was thought that the Alaska demand would be
but temporary; but the contrary proved to be the
ease. It continued to increase, and is bound to be
permanent. The Cape Nome traffic of the present
year withdrew at least a hundred vessels of all sorts
from available supplies; and with new discoveries
aiong the Alaska coast, and the location of camps
that indicate every [sign of permanency, the demand
for a greater number of craft than was required in 1900
isundoubted. The charters for 1901 for the carrying
trade of the far North already assure this. The in-
creased demand for vessels for the Hawaiian and Phi-
lippine trade has greatly depleted the coast fleet,
until there is an actual insufficiency of vessels for the
ordinary coastwise traffic. The dispersion of a ‘great

number of vessels to distant points occurs at-a time-

when the conditiors of Pacific ports are more prosper-
ous thati for many years, and when trade isremarkably
active. Ocean freights have continued to advance
until 50 shillings is asked on wheat charters to Liver-
pool, yet, even at this extraordinary figure, there are
but few vessels available. The values of cereals in
California, Oregon and Washington are uncommonly
depressed, not because foodstuffs are not in demand,
but for the reason that transportation cannot be
engaged to deliver them,

Except in one instance, the single tonnage capacity
of the new ships is not noticeably great; but the gen-
eral average indicates a gradual increase in size. 'I'he
steamer ‘‘Californian,” referred to, an iron ship of
4,597 tons, built for the Hawaiian trade, and now in
the Philippines, is the largest vessel of her class ever
lannched on the Western coast. If we except the
steatn schooner, a vessel which is said to be of a type
peculiar to Pacitic Coast waters, the coast vessels do
not differ greatly in” character from those constructed
elsewhere in the United States. The largest schooner
ever built was of 600 tons. These vessels are designed
for the shallow harbors of the coast, and are, con-
sequently, all of light draught and exceptional beam.
Their carrying capacity is great and their seaworthi-
ness uncowmonly good. Most of them are fitted for
passenger traffic, and have cabins on the upper deck
aft, though in somne instances the cabins are in the
center. 'They are fitted with compound engines, and
have an average speed of ten knots. Being schooner-
rigged, they are largely independent of steam _propul-
sion. 'The type is economical as regards the runmng
expenses, both of crew and motive power.
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THE COMPARATIVE EFFICIENCY OF THE KRUPP,

ARMSTRONG, AND SCHNEIDER-CANET GUNS.

In determining the relative efficiency of modern guns
there are many elements to be taken into considera-
tion, particularly in the case of weapons which are in-
teniided for na¥al service, where velocities are usually
much higher than those commmf in weapons for field
service. A comparison of relative efficiency must take
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note of all ballistic features. As a matter of fact, the
methods of designation used are apt to be mislead-
ing, for the reason that they make too much of certain
elements of efficiency, and too little of others. Thus,
we find that, popularly speaking, it has become the
fashion to quote the muzzle velocity of a gun in
preference to.any other of its ballistic capabilities.
If the public hears that a gun of a certain caliber
is capable of a wuzzle velocity of 3.000 feet per second,
as against velocities of 2,600 or 2,800 feet per second in
other guns of the same caliber, it is apt to consider
that the high velocity weapon is incontestably the
most effective. This superiority, however, by no means
follows; for the mere statement of the muzzle velocity,
unaccompanied by any statement of the weight of the
shell to which such velocity is imparted, conveys no
information as to the actual hitting power of the gun.
Then again the relative efficiency mmay further be modi-
fied by a statement of the weight of the gun itself, for
it is evident again that if two guns, one of which is
considerabiy lighter than the other, show the same
muzzle energy, the lichter gun is ton for ton a much
more effective weapon. A further modification is in-
troduced when the guestion of the *‘ remaining velocity
and energy ” is iutroduced ; for although a light pro-
jectile, issuing from the muzzle of a gun at an ex-
tremely high velocity, may have the same muzzle
energy as a heavier projectile with a lower muzzle

‘velocity, the lighter projectile will lose its velocity far

more rapidly as the range is covered. and what is
known as the ‘‘ remaining velocity and energy ” of the
heavier shell will be relatively greater, the greater the
distance that is covered. It is mainly for this reason
that many of our nayal officers regret to see the 13-inch
guns displaced by the 12-ineh, the hitting power of the
13-inch shell at long ranges being considerably greater
than that of the lighter 12-inch shell.

In determining upon the armament of their navy,
the Germans have evidently been governed by this
cousideration ; for it is a fact that the Krupp guns,
with which their ships are armed, tire projectiles which
are considerably heavier for any given size of gun than
those used in any other navyv. Although the muzzle
velocities given in the ballistic tables of these guns are
not so high as those of other pations, the muzzle ener-
gies are greater and the ‘‘remaining energies” are in
some cases enormously so. Just how great is this
difference is shown in an article which we publish in
the current issue of the SUPPLEMENT, which contains
a series of graphical comnparisons of the relative ballis-
tic energies of the Krupp guns and those of the great
firms of Arwmstrong and Schneider-Canet.

Thus. in comparing the velocities and energies of the
Krupp 9%-inch gun with the Armstrong weapon of
the same caliber, we find that, although the muzzle
velocity of the Armstrong projectile is 762 meters
per secondk,‘ as against 729 meters per second for the
Krupp gun, ‘at'1,750 meters from the muzzle the
velocities are equa.l and at. 5,000 meters the Krupp has
a rewaining. veloeity of 491 met,ers, as against a re-
maining veloeity for the Armstrong shell of only 448
meters per second. The loss of velocity is due to the
fact that the Armstrong projectile, weighing only 1597
kilogrammes," as against 218 kilogrammes for the
Krupp projectile, is more influenced by the resistance
of the air, and therefore loses its velocity Inore
quickly. Although the velocity of the Armstrong
weapon is 33 meters greater than that of the Krupp
gun, its muzzle energy is 1,098 meter-tons smaller, and
at a range of 5,000 meters its energy is still 1,012 meter-
tons less. Judging the two guns on the basis of the
amount of energy developed per kilogramme of weight
of gun, we find that at the muzzle it is for the Arm-
strong 176'8 meter-kilogrammes per Kkilogramme of
weight of gun, and that in the Krupp weapon it is
214°4 meter-kilogrammes per kilograinine of the weight
of the gun.

Comparing the guns on the basis of their armor-
piercing ability, it is shown that while the Krupp
914-inch rapid-fire gun can perforate 80 centimeters of
Harveyized armor up to 3,100 meters range, an Arm-
strong gun of the samne caliber, in spite of its greater
velocity, can do this only up to 1,250 meters. Harvey-
ized armor 25 centimeters thick is perforated by the
Krupp gun up to 4,500 meters, by the Armstrong gun
only up to 2,400 meters, while the Schneider-Canet
914 inch gun cannot perforate that thickness at a range
of over 2 000 meters.

Although a strong case is made out for the superior-
lrv of the Krupp guns along the lines referred to, there

is éne drawback to the use of the heavier projectiles

which must not be lost sigcht of. We refer to the fact
that the greater weight of the shell will reduce the
total number of rounds that ean be carried for each
gun; a consideration which is of importance where
every ton of the displacement of a ship is valuable
when it comes to the question of dietribution among

"the contending claims of armor, engines, stores. and

awmunition. Furthermore, the increased weight must
tell somewhat against the rapidity of handlm,.,; and
if the ammanition is to be handled at the same speed,
it ‘becoines necessary to install heavier machinery tov
operating the hoists.
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THE HEAVENS IN DECEMBER.
BY HENRY NORRIS RUSSELL, PH.D.

The close of the nineteenth century is mmarked by no
celestial pageant. Indeed, the heavens are more than
usually bare, for all the outer planets, except Neptune,
are hidden behind the sun, and the inner ones are all
three morning stars. So on the last evening of the
century we shall see those silent and eternal stars
alone which present the same aspect to us that they
did to the sages of the East more than thirty centuries
ago—Orion and the Pleiades, familiar to star-gazers
when the Book of Job was vet unwritten, even as in
present times, and seeming even more inconceivably
far beyond our reach to us than to them.

To the fixed: stars, therefore, must our attention be

chiefly directed, when, as our custom is, we survey -

the evening skies. At 9 P. M. on December 15, the
Milky Way extends in a broad span across the sky
frown east to west, passing a little north of the zenith.
It is much brighter in the west than in the east, and
also much more irregular in form and brilliancy.
Following its line from west to east, and noting the

principal constellations, we come at first to Cygnus, a °

great cross of stars standing erect right along the
center of the Galaxy, and close above the western
horizon. Some distance higher up, and nearly over-
head, is Cassiopeia, marked by a zigzag line of bright
stars ; and the next group to the east is Perseus.
Midway between the last-named constellations is a
bright spot in the Milky Way, which, with even the
smallest telescope, is seen to be a magnificent cluster
of telescopic stars.

Still following the Milky Way down toward the east,
we next reach Auriga, whose brightest star, Capella,
considerably surpasses any that we have so far passed.
Below is Gemini, containinug the conspicuous pair
Castor and Pollux, both of which are almost of the first
magnitude. Their line continued downward points
out a little hazy spot of light which is the cluster
Praesepe, in Cancer, the most characteristic feature of
the constellation. The separate stars of this cluster
cannot be separated by the naked eye, but are clearly
seen with a fieldglass.

To the right of Cancer is Canis Minor, whose only
conspicuous star is the brilliant Procyon. Further on
in the same direction is Sirius, which, even at its
present low altitude, is beyond comparison the bright-
est star in sight. The lower part of Canis Major—to
which constellation it belongs—has not yet risen.

Above Sirius is Orion, which is too familiar to need

description here, and high above himn again is Taurus...

Aldebaran, Sirius, and the two brightest in Orion,
Rigel and Betelgeuse, form a remarkably-perfect paral-
lelogram.

Below and to the right of Orion is the little constel-
lation Lepus, the Hare, which between the hunter
Orion and his Great and- Little Dogs must be pretty
hard pressed. Just above Rigel is a inoderately bright

star, which is Beta Ericlani; and the classic river is

represented by a long stream of faint stars extending
thence to the westward, and then southward and

eastward to the horizon, and filling up most of the

southeastern sky.

The almost equally irregular and extensive shape of
Cetus and Pisces similarly occupy the southwest.
Above is Aries, a little south of the zenith, below which
to the west is Andromeda, with the great square of
Pegasus further down and standing on one corner.

In the northern heavens we may note that the Little
Dipper hangs direc:ly down fromn the Pole Star and
that Draco lies below it. The Great Dipper is on the
right, the last star of its handle out of sight near the
horizon, and the head and paws of the Great Bear ex-
tend from it toward Gemini and Cancer.

THE PLANETS.
This month has more than the usual number of

planetary conjunctions with the sun; but these are

unfortunately not obgervable phenomena

Mercury is morning star in Libra and Scorpio all. the
month. His greatest elongation occurs on the 7th, and .

throughout the first half of December he is well placed
for observation, rising about two hours:before the sun.
On the morning of the 22d he passes close’ to Uranus,
and on that of the 30th close to Jupiter, but in both
cases the planets are too much involved in the dawn
to be easily seen. )
Venus is morning star in Virgo, Libra and Scorpio,
rising nearly three hours before the sun on the:Ist, and
more than two hours on the 81st. She is receding from

the earth and growing fainter, but remadins as always -

the brightest of the planets.

Mars is rapidly approaching opposmon and becom-~

ing more conspicuous. He is in Leo, moving slowly
eastward and growing brighter. By theé.end-of the
month he will be a brilliant object, brightér than a
first inagnitude star, and rising about-10.P. M: -
Jupiter, Saturn and Uranus are all in conjunstion

with the sun during this month; Uranus pﬁ?stheﬁbh,f

Jupiter on the 18th, and Saturn on the 28th andall_

are invisible during the month, unless perhaps Sat-
urn might be seen in very clear air just after sunset
in its very first days.

Neptune is almost opposite to the three planets

_covered by successive stages.
‘a system of lightning arrester for telegraph circuits,
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last named, and comes to opposition on the 19th. He
is situated on the boundary of Taurus and Gemini,
and is invisible to the naked eye, and, indeed, hardly
worth looking at in any but large telescopes.

THE MOOXN.

Full moon occurs on the morning of the 6th; last
quarter on the afternoon of the 13th; new moon on
that of the 21st; and first quarter on the evening of the
28th. The moon is nearest the earth on the 3d, most
remote on the 15th and nearest again on the 30th. She
passes Neptune on the morning of the 7th, Mars on
the evening of the 12th, Venus on the night of the
18th, Mercury on the morning of the 20rh, Uranus at
noon the same day, Jupiter on the morning of the 21st,
and Saturn on that of the 22d.

At 1 A. M. on the morning of the 22d the sun enters
the sign of Capricorn, and, according to the almanacs,
‘‘winter begins.” And with the stroke of midnight on

the31st the nineteenth century closes.

Oyster Bay, N. Y., November 19, 1900.
COHERERS.*
BY AUG. RIGHI, PROFESSOR AT THE UNIVERSITY OF BOLOGNA.
The phenomena utilized in coherers has been dis-
Varley, in working with

found that. a - conducting powder unmixed with in-
sulating powder could not be used, as after the
discharge had traversed it the particles were arranged
soas to form a conducting mass. But it was sup-
posed that the heat of the discharge produced the
phenomenon. A diminution of resistance produced by
weak currents was not really discovered until 1884 by
Prof. Calzecchi-Onesti. He used in his experiments

metallic filings contained in an insulating tube with -

two electrodes and observed that when the tube was
slightly turned about its axis the conductibility ac-
quired by the filings disappeared. M. Branly observed
later a similar phenomenon and found that the action
might be obtained by allowing a spark to pass in the
neighborhood of the tube and that the original resist-
ance was restored by a shock. Prof. Lodge arrived at
the same results in 1889 by studying a fact observed
already by Prof. Hughes, but unknown to him, that
a very small spark between two conductors which were
almost touching established a communication which
disappeared by a shock.

It is not yet known exactly in what manner the
phenomena of the cohererare accomplished. Accord-
ing to M. Branly, it is due to a modification of the di-

‘electric between the particles, and according to Mr.

Lodge it is‘due to exceedingly small sparks between
them which give place to the production of contacts.
This explanation may beé completed by admitting also
the possibility of slight movements of the particles by
the electric forces which would arrange them in con-
ducting filaments.
shocks. would have the effect of renewing the portions
of the dielectric between the particles, and according
to the second the shocks break the adherence produced
by the sparks. The late researches have given useful
data without deciding the qaestion of the cause of the
phenomena. Thus the microscopic observation made
by Messrs. Arons and Van Gulick, those of M.Vincen-
tini and Di Ciommo and Campanile upon eoherers with
mercury drops and those of Melagoli by the photo-
graphic method seem to uphold Mr. Lodge’s views, for
they have permitted observing small movements of the
particles and sinall sparks at the instant an electric
wave was produced at some distance. M. Tommasina
has obtained curious chains forined by adherent metal-
lic particles, and M. Sundorph has succeeded in remov-
ing most of the iron filings forming a coherer without
causing a disappearance of the conductibility produced
by a wave. Besides, the adherence produced by a small
spark between two conductors which touched slightly
has been observed by Mr. Lodge and lately by Mr.
Maclean (United States). But on the other hand, cer-
tain facts seemn difficult to explain by the theory of Mr.
Lodge. For instance, peroxide of lead acts in a con-
trary manner to metal filings, for its conduectivity di-

minishes under the action of:electric waves and it is the -

sawe for other substances, as, according to Mr. Rose,
magnesium and potassium in kerosene. To these facts,
contrary to Mr. Lodge’s theory. it must be added that
Mr. Branly made coherers in which the particles were
fixed in a solid dielectric mass. In any case, it seemns
that the presence of a thin layer, of oXide, the most
often, at the surface of the particles is necessary or at
least useful for the working of coficrers. It is true
that they have been made with- gold or platinum fil-
ings or earbon powder, but the influence of the surface

. layer has been well demonstrated by M. Blondel, who

produced a film of sulphide of "silver in‘ increasing
thickness at the surface of silver particles and found

.~ that a certain thickness of la.yel‘ exists which gives the

maximum effect.

Certain coherers lose their conduotlblllty spontane-

ously, as Messrs. Branly, Ducretet, Popoff, 'I'ornmasina,
and others have shown. Coherers of this kind would
simplify experiments greatly, as a shock to the tube

* Lecture delivered at the Concress of Physica.
Paris correspondent.of the SCIENTIFIC AMERICAN.

Reported by special

..According to the first theory, the

* made between 54th Street and 92d Street.
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would not be necessary. In general, the automatie
striker of M. Popoff is used, in which a relay is worked
which operates a secondary circuit including the strik-
ing magnet. According to the carbon coherers re-
cently described by Tomnasina, this will not be nee-
essary, and a simple telephone, which may contain the
coherer in the interior, will reveal the waves. The form
and constitution of coherers has been greatly varied by
Bowlker, Maclean and others, and the arrangements of
M. Tissot and Jervis Smith are especially remarkable.
The frequent use of filing tubes in the last year has fur-
nished us with data for some practical rules for the best
construction. In general, it inay be said that the sen-
sitiveness is greater as the space filled by the filings is
smaller and its particles smaller. But at the same
time it is sensitive to outside influences, and its work-
ing is less sure. The choiceof the metal is important,
and it appears that nickel is the most advantageous.
Again, it is well to completely inclose the glass tube
and to make a vacuum in it, to be sure that the sensi-
tiveness does not vary in time, on account of a surface
alteration produced by contact with air. But few
measurements have been made uponthese phenomena
up to the present, but it is known that the lowering
of resistance produced by the discharge of a condenser
through the filings is a function not only of the charge,
but also of its potential, and that for a given capacity
there is no effect when the potential is below a certain
critical value.
—_——— 4O
SCIENCE NOTES.

The Duke of Abruzzi has chartered the Gothenburg
whaler * Capella” to proceed to Franz Josef Land in
search of three missing Arctic exploration expeditions.

The supply of claius on the New England coast is di-
minishing. Extensive areas which four or five years
ago produced great numbers of clams are now practi-
cally barren. The demand has increased at such a
rate that too large a number of seed clains have been
removed, and extinction quickly follows and the beds
do not recover themselves.

Experiments in forestry are being carried on in Cali-
fornia, the idea being to determine as near as possible
the value of tinber to a watershed. The rainfall in
the lands which have been set apart for the experi-
wents isaccurately measured, and the relative amount
of run-off is carefully estimated. The experiments are
being conducted on a very extensive scale, so they will
undoubtedly prove of great value.

The Department of Agriculture is preparing an
order on the recommendation of the Department of
War setting aside as forest reserves the island of
Panay and the island of Pauitaui ; the latter is one of
the Jolo Islands. It is found that these are the rich-
est islands in the world for rubber trees. It is the de-
sire of the authorities in Washington to have the trees
preserved, in view of the fact that our rubber supply
wdy become exhausted.

‘A Chinese banknote, issued during the Ming Dy-
nasty, about A.D. 1390, has been placed in the British
Museun, among the specimens of early printing from
China. The surface of-the note is black with age,
though the characters upon the face of it are quite dis-
cernible. This is supposed to be the earliest speciinen
extant of a bank note issued from any country, and is
about 300 years anterior to the issue of the first note in
Europe, from Stockholm.

The London Lancet complains that the ordinary
closed cab is a distinet menace to health. It says they
are the undoubted source of infection; microbes in-
festing the cushions and the mats on the floor, and
the air might easily contain pathogenic organisms
left by a previous user. Hansom cabs are considered
to be decidedly more sanitary, but they are considered
as a kind of death trap in wet weather, when those rid-
ing in them are completely inclosed by windows and
aprons, making it impossible to release themselves in
an emergency.

The long looked for trial of the third-rail system on
the New York elevated roads was recently carried out
on the Second Avenue branch, when six trips were
The trial
train consisted of six cars, the two end cars being each
equipped with four motors. The two motor cars were
arranged so that the cabs were respectively at the front
and rear ends of the train. The trip from 92d Street
to 54th Street, a distance of thirty-eight blocks, was
run in four minutes, at a speed of thirty miles an hour.
The superiority of the motors over the old steam loco-
motives wag shown in the rapid acceleration ; and the
substitution of the air-brake for the old vacuum brake
wag noticeable in the greater rapidity with which the
stops were made. Judging from the results achieved
on the trials, it is expected that the trains will run

‘from the Battery to 155th Street on the Sixth Avenue

line in forty»uiinutes, instead of forty-nine minutes,
which was the time taken under the old system. The
new and the old cars are similar in appearance, the
former being somewhat wider. In place of the old
steam heating and oil lighting, they will, of course, ba
lighted and heated by electricity.
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ARTIFICIAL LIGHTNING.
The electrically illuminated sign herewith shown is
the work of Mr. P. M. Lincoln, chief engineer of the
Niagara Falls Power Company, to whom we are in-
debted for our illustration and particulars. The sign
may truthfully be called a miniature artificial thunder
storm, the term ‘‘artificial” being used advisedly for
the reason that the storm is strictly artificial
and in no sense a mere imitation. The
flashes of lightning and the thunder claps
of a midsummer storm are repeated in the
flashing illumination and the accompany-
ing succession of sharp reports of this really
magnificent electrical display. Thesign con-
sists of a large glass condenser charged with
alternating currents of high potential. The
partial and complete discharges of the con-
denser are the cause of the electrical display
around the letters and over the surface of
the glass. At low potentials each letter is
surrounded by a beautiful violet fringe of
brush discharge. As the potential is raised
streamers begin to shoot out from the sharp
corners of the letters and extend at first for
a distance of about one inch over the plate.
The length of these streamers increases with
the rising voltage, until they form a brilliant
and shifting halo, reaching out for a dis-
tance of 12 inches or more from the letters.
Up to this point the electric discharges_are
only partial, but upon raising the voltage
still higher, complete discharges occur, each
being accompanied by a loud report. The
white crooked lines of the illustration show
some of the paths of these complete discharges. When
the voltage is sufficiently high, each illumination is
accompanied by one of these comnplete discharges, and
when the frequency of 125 periods per second is
reached, the discharge is extraordinarily brilliant,‘and
the accompanying reports are strongly suggestive of a
regiment of soldiers at rifle practice. Although the
device is soinewhat expensive, its effect when used as
an advertising device is remarkably suc-
cessful.

FIGHTING FIRE WITH WINE,
BY CHARLES FREDERICK HOLDER.

California has for four or five years
been;visited by a short rain supply, which
has caused no little annoyance, trouble
and expense to alinost every industry in
the southern part of the State, though
certain regions have had their normal
rainfall. In some localities water has
almost entirely given out,’and small ranch-
ers have deserted their places and driven
their stock to more favored sections. One
of the most serious results of the lack of
rain has been the forest fires, which in
the past few years have raged with un-
precedented violence and devastated
hundreds of square miles of forest, which
will not reproduce themselves in a cen-
tary.

In many parts of California these fires
have occurred owing to the dry conditions
which have prevailed. Perhaps the most
remarkable fire occurréd near
the town of Wrights, in the
Santa Cruz Mountains, south of
San Francisco. Here the fire
was started, as in many other
instances, by an irresponsible
rancher who was burning brush.
The wind sprang up suddenly,
swept the flames into the forest,
and in a very short time a fierce
wall of flame was rushing up the
west slopes of the Coast Range,
carrying destruction before it.
The mountains here were cov-
ered with a fine growth of old
oaks, mazanits and madrones—
landmarks in the country—which
fell like straw before the destroy-
er. The wall of flame swept to
the summit and descended into
the cafions, following these rivers
of verdure in and out, rushing
on in an ever-increasing volume.

In the pathway of the fire
was the ranch and Mare Vista
winery of E. E. Meyer, one of
the largest wine-making estab-
lishments and vineyards in Santa
Clara County. To protect it and
the homes in the vicinity, the
people of the surrounding coun-
try assembled en masse, organiz-
ed themselves into an efficient
body of fire fighters and began
a campaign in which striking
acts of valor were performed, It
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wasg impossible to stay the flames, and as they went rush-
ing down the cafion toward the winery, destruction of
the valuable property seemed inevitable, and the result
demonstrated the necessity of having in this and other
States men who will make a study of fighting fire as a sci-
ence. Treesin advance were cut down ; ditches of earth
dug, and every expedient known to fire fighting of to-
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day was tried ; but so fierce were the flammes that they
seemed to leap hundreds of feet into the air, bound-
ing in lurid sheets over the breaks, and in an incredi-
ble short timme swept down to the winery, as shown
in the accompanying illustration, and surrounded it.
Under ordinary circumstances it would have seemed
impossible to save the building, but the band of
workers rallied under the intelligent lead of the Meyers,
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and men were posted on the roof who poured streams
of water upon every portion. Young Mr. Meyer was
held by ropes from a window while he used the hose
upon the flammes which were licking up the timbers at
the base of the building, the heat being so intense
that a streamn had to be played upon his body.

It was believed that tiie winery could be saved, when,
without warning, the water gave out. Somne
large trees, which were dropping in every
direction, had fallen upon the supply pipes,
crushing them in and clogging the reservoir.
This was an unexpected catastroplre, but
the rescurces of the fire fighters were by no
means exhausted, though a desperate ex-
pedient was resorted to. The owner of the
winery gave the order to attach the hose to
the great vats of Zinfandel wine which were
stored in the cellar (see illustration), and
man the wine pumps. This was promptly
done, and an exact picture of the situation
at this time is here shown. Wine had been
used in this way before, but the owner was
not aware, in all probability, of the prece-
dent. In a few moments valuable wine was
being pumped upon the flamnes with remark-

-able effect. In the words of a witness, *¢ it
acted like some chemical prepared for the
purpose.” Whereverit struck, the flame was
smothered at once, peculiar clouds of smoke
rising, telling that the chemical combination
was a success ; so successful, indeed, so ap-
parent, that the exhausted men, who had
been working for hours, and whose clothing
and hair were charred, raised a cheer and
began the fizht with renewed vigor. In a letter to the
writer, Mr. Mever says: ‘‘ My cellar is surrounded by
large pine trees, and these were burning furiously,
throwing the flames toward the building which caught
fire in several places. The wine I found to be a far
better extinguisher than water. The wine I used was
young, hardly through fermentation. It contained
about one per cent of sugar, and was still quite warmn.
I bad two pumps going, each throwing
a one-inch stream.”

Four thousand gallons of this wine was
thrown upon the flames in this way be-
fore the building was safe, probably one
of the most remarkable and successful
methods of fighting . fire known. The
method was somewhat expensive, as the
wine rerailed at 50 cents per quart when
bottled, and $8,000 in wine was used, yet
it saved buildings and machinery worth
many thousand dollars and demonstrated
that a winery has a protective against fire
in its vats if the owner has the courage
and temerity to use it.

Photographic Telegraph Receivers.

Messrs. Siemens & Co., of London, have
patented an invention regarding tele-
graph receivers of the photographic de-
scription. In this invention the photo-
graphic impression is produced by the
deflection of the cathoderaysrelatively to
the recordingsurface through the ageney
of the electromaguetic effect of the signal-
ing current. The cathode rays
act directly through the medium
of a fluoresecent screen, which
has a portion of its light trans-
mitted through a lens to the re-
cording sensitized surface. It
is stated that this process is spe-
cially applicable for the purpose
of recording Morse signals. The
inventors have somewhat modi-
fied the original method by using
a different current strength to
signal each sign, and by the
special arrangement of the ca-
thode ray apparatus the varia-
tions of the current strength
causes differences in the deflec-
tion of the rays in relation te
a fluorescent screen. These vari-
ations in the light are transmit-
ted to the recording surface by a
lens and mirror, or a lensg, dia-
phragm and mirror, which are
so shaped that an image of the
signal is recorded upon the
sensitized strip. If necessary,
the straight line deflections by
currents of widely varying
strengths may be substituted
by a rotary deflection by means
of a series of magnets variously
energized through a correspond-
ing number of conductors.

A FIRE EXTINGUISHED

THE first sleeping cars built in
Japan have just been completed,
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A NEW BICYCLE HANDLE-BABR.

A novel manner of mounting bicycle handle-bars has
been devised by Mr. Tacitus W. Gaillard, 346 South
Fifth Street, Brooklyn, New York city, the special ob-
jects of the invention being to facilitate easy adjust-
went and to render the mountings of the bars secure. To
the upper end of the fork-stem a tubular plug socket is
fastened, upon the enlarged upper end of which a nut is
screwed. The nutserves toclamp the fork-stem and the
enlarged portion of the socket rigidly together. From
the rear portion of the nut two parallel spring-fingers
project downwardly, which are designed to receive a
spring portion fornied on the bifurcated upward exten-
sion of a clamp embracing the.apper horizontal bar of
the bicycle-frame. When the spring-tingers hold the
extension of the clamp, the fork-stemn is held steadily
and prevented from moving except upon the applica-
tion of positive pressure.

In the socket of the fork-stem is a plug which carries
the handle-bars. The plug is provided with a spring-
catch extending through a slot in the socket and
through a corresponding slot in the fork-stem so as to
engage a stud on the inner spring-finger. Thus the
plug is removably held in place. By withdrawing the
plug the removal of the handle-bars is facilitated.

The upper end of the plug has two ring-like exten-
sions, between which are mounted the inner ends of the
handle-bars, which ends are in the formn of toothed seg-
ments. Meshing with these segments is a worm, the
lower end of which is split, and the parts sprung out
to form spring-fingers, which are held friction-
tight in a cavity in the plug. The worm at its upper
end is provided with a c¢ap, which, when turned,
rotates the worm and adjusts the handle-bars. No tool
is required. The bars may be adjusted even when the
rider is on the wheel.

e

HANDLING ANTHRACITE COAL.
BY WALDON FAWCETT.

The story of the development of the anthracite coal
field of Pennsylvania has always been full of attraction
for students of commercial and industrial progress,
both here and abroad, and its interest has been deep-
ened as tine has gone on and the apparent inexhausti-
bility of certain of the deposits hasbeen demonstrated.
There has been slight recognition, however, of
how really an important a part in the evolution
of the anthracite coal trade has been played by
the improvement of facilities for the handling
and movement of the fuel at every stage of its
transit from mine to consumer. Nevertheless, in
few industries has the value of the market been
so entirely dependent upon an ability to place the
commodity within reach of consumers. Finally,
the many unique features of the system followed,
notably the extent to which the railroads have
controlled the mines and the operations of the
pool which apportions the quantity of coal to be
carried by each road, make the transportation of
anthracite the most distinctive phase of the
trade.

At the present time there is not a link in the
entire transportation chain which connects the
mine and the consumer wherein the most ad-
vanced and economical methods are not in force.
The use of electricity about mines for lighting
and other purposes has resulted in the develop-
ment of electric locomotives for haulage pur-
poses, and the coal is now drawn to the surface
by electric engines of from two to fifteen tons
weight. These locomotives have from one to
three motors, ranging from ten to thirty-five horse
power, and each is capable of pulling quite a
train of the small ‘cars in use in mines, at a speed
ranging from six to ten miles per hour. Even
the mine cars have under-
gone wonderful improve-
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The railroads which enter the anthracite region are
all operated under an agreement as to the basis on
which the shipments of coal are to be divided between
the various lines. The Philadelphia & Reading Rail-
road, for instance, which controls nearly a third of all
the mining territory, is privileged to carry one-fifth of
the aggregate output of the anthracite field. Another
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road is apportioned fifteen per cent of the total ; seve-
ral lines ace entitled to one-tenth of the aggregate, and
so on down to the lesser carrying lines, four or five of
which only receive three or four per cent each of the
whol- yield.

The great bulk of the anthracite mined in the Penn-
gylvania district is shipped either to New York or
Philadelphia, or else northwestward to Buffalo. These
three cities are centers of the chief areas of consump-
tion, and consequently serve as distributing points. A
considerable portion of the coal consigned to Phila-
delphia or New York is reshipped, either by rail or
coasting vessels, to Boston and other points in New
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England. Some eoal goes south by the same means of
transit, but it is a comparatively small proportion of
the whole. The port of Buffalo, at the lower end of
the Great Lakes, is the gateway through which passes
the principal portion of the coal destined for western
consumption. From- Buffalo heavy shipments are
made by lake vessels to Chicago, Milwaukee, Duluth,
and other points, and there is also a very considerable
traffic by rail.

The receipts of anthracite coal at Boston are some-
what in excess of those of bituminous, and both fuels
reach the New England metropolis alinost exclusively by
water. As an illustration of the preference manifested
by the coal shippers for the water route, it may be stat-
ed that every vear during the past decade in the neigh-
borhood of 2,000.000 tons of anthracite have been
received at Boston by water, whereas in no year of
which there is a record have the rail shipments ex-
ceeded 32,000 tons. The coastwise coal-carrying trade
is carried on principally in wooden barges of from
800 to 1,500  tons burden. The construction of craft

_especially designed for this service has been carried on

most actively during the past few years, and last yvear
upward of half a ‘hundred coal-carrying barges were
turned out at the shipyards on the Maine and Massa-
chusetts coasts. These barges, most of which are from
200 to 250 feet in length, are towed by powerful towing
steamers. One of the best fleets of tugs in this service
consists of six vessels, each 140 feet in length and
fitted with triple-expansion engines, capable of driv-
ing the boat at a speed of 14 miles per hour. There
are also numerous four and five-masted wooden
schooners in the coastwise coal trade, and within the
past few months a six-master had gone into commis-
sion. These vessels, all exceeding 300 feet in length,
cost in the neighborhood of $100,000 each, spread 10,000
feet of canvas, and will carry 4,000 or 5,000 touns of
coal on a draught of 23 feet.

Keeping pace with the other lines of development
in the bandling of anthracite is the improvement of
the pier from which the coal is transferred to ocean
vessels. As representative of modern facilitiesin this
line there might be cited the largest of the coal piers
of the Reading Railroad at Port Richmond, near
Philadelphia. This structure which is probably the

largest coal pier of the kind in the world, is 770

CLAM-SHELL DREDGE UNLOADING COAL FROM BARGE.

feet in length, 61 feet wide and 44 feet high above
mean mud tide. The docks on either side have
been dredged to a depth of 26 feet at mean low
water, so that any craft mway be accommodated.
The pier is provided with four tracks and has
four berths, two of which are provided with six
chutes, each ‘thus eunabling four 1,500-ton barges
or other craft to be loaded simultaneously. The
approach to the piers, an earth-fill, is 1,150 feet
in length, and the railroad cars, after being emp-
tied, are run by gravity from the pier to the
tracks on which the empty cars are stored. This
pier, when taken in conjunction with the other
facilities at the port, enables the Reading Com-
pany to ship fully 21,000 tons of anthracite coal in
24 hours,

In the loading and unloading of coal to and
from vessels, and the rehandling of the fuel under
various conditions, there are employed sotne of the
most ingenious types of machinery known to the
mechanical world. The primary form of appar-
atus for transferring the coal either to or from
a vessel is what is known as the bridge tramway
plant, consisting of long bridges with girders of
steel or iron, mounted side by side on suitable
rails so that they can be readily moved from
place to place. Each machine operates over
one hateh of a vessel, and is provided at its
front end with a hinged apron of suitable

length for extending the

ment during the past few
years. Steel is largely em-
ployed in their construec-
tion and improved devices
for quick dumping are
fitted.

The coal is transported
from the mines in the new
type of pressed steel car,
which is of about 50 tons
capacity, and from 20 to
25 of these cars make up
a train. In service on the
coal-carrying roads are
some of the largest and
most powerful locomotives
ever constructed. Some
of these engines weigh close
to. 125 tons without- the
tender, and have a wheel
base in excess of 24 feet:
Locomotives of the type
mentioned have a tank ca-
pacity of more than 7,000
gallous of water and a coal
capacity of sowme 14 tons.

TYPICAL DOCEK FOR LOADING

COAL VESSELS,

trolley tracks of the ma-
chine over the vessel.

The hoisting and con-
veying apparatus, known
as the * trolley,” runs
along a track suspended
from the bridge from the
end over the vessel to the
opposite end over the rail-
road cars or stock pile.
For handling the anthra-
cite there is used a self-fill-
ing and automatic dump-
ing grab-bucket which will
handle three-fourths. of a
ship’s cargo without hand-
shoveling. For shoveling
the coal from stock piles
to cars or boats there is
employed an '~ automatic
shovel-bucket which re-
quires no hand-shoveling
whatever. One of these
novel coal-carrying buckets
will usually make a round
trip from the hold of a ves-
sel to the extreme end of
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the bridge and back again in a minute, a distance of
8ix hundred feet in addition to the height of hoist. In
actual work a rate of forty-five seconds per trip has
been averaged for several hours. The cost of hand-
ling the coal by this method varies from seven-tenths
of a cent to two cents per gross ton.

The same general form of bridge tramways are also
the fundamnental feature of the storage and rehandling
plants. Balanced cantilever cranes are also, however,
used to some extent in the rehandling of coal. At the
works of the Bethlehemn Steel Cowmpany, at South
Bethlehem, Pa., for instance, a crane driven by stean,
and having a reach of 865 feet, travels between two
piles of coal 58 feet high. The coal is brought to
the works in cars and dumped into great hoppers, from
which it is drawn into tubs, hoisted, conveyed and
dumped on the storage piles. The different sizes of
coalmay thus be kept separate.

At Cheektowaga, New York, and several other places
in the United States, there are in service what are
known as shed tramway plants especially designed for
handling coal from vessels and stocking it under the
sawe roof. The overhead runways on which the trol-
leys travel from the rear end of the building to ves-
sel at dock front are movable from side to side, inas-
much as the upper supports of these runways are
hung from wheels which wove on tracks suspended on
roof-trusses, thus enabling every portion of the stor-
age space to be reached, and enabling the overhead
trammways to move to any position along the front of
the dock or in the sheds, to suit the hateh of the ves-
sel or the stock-pile. By this plan the coal is never
dumped more than two or three feet. A plant of this
kind ordinarily has a storage capacity of a quarter of
a wmillion tons and will handle three thousand tons of
anthracite per day.

Some coal is loaded into vessels fromn great bins
built directly on the water front and some little dis-
tance above the deck of the vessel, so that the coal
will slide readily through the adjustable chute through
which it gains access to the hold. Finally, there are
the various types of car-dumping machines, giant me-
chanical marvels, which in the space of aminute pick
up a loaded coal car, overturn it, emptying its con-
tents in the hold of a vessel and return the empty car
to the railroad track. By the employment of one of
these machines not only is rapid loading possible, but
an entire cargo may be put aboard without its being
necessary to move the vessel.
extra overhead cranes one of these car-dumpers has a
capacity of ten thousand tons per day.

A Railway Iin Ashantee.

Kumasi, the capital of Ashantee, is to be brought into
closer communication with England by the construction
of a railway to the coast. The work is to be undertak-
en by a Liverpool firm, and already a party of twenty-
seven engineers are on their way to the Gold Coast for
the purpose of surveying the country. The line is to
be 180 wmiles in length and of 3 feet 6 inches gage. The
route to be followed is a very difflicult one, extending
through dense bush forest and over broken country.
The engineers are to be assisted in the survey work by
1,700 carriers and laborers, to be dispatched and main-
tained from England. As the survey party proceeds,
the work of construction will be carried out, operations
being commenced at several places simultaneously.
The great difficulty with which the contractors have
to contend is the scarcity of labor and food, but it is
anticipated that native labor will be forthcoming to
the extent of about 10,000 men. The principal ob-
ject of the railway is to develop the gold mining in-
dustry of the country. The land is very auriferous,
and when the question of transport between Kumasi
and the coast has been facilitated by the completion of
this railway, the industry will be rapidly and exten-
sively developed. Many of the West African gold
mining companies are interested in the scheme, since
it will then be able to reach the Ashantee capital with-
in fourteen days from England.

Peculiarities of Siamese Music.

Profs. Stumpf and Neesen, of the Berlin University,
have concluded somne interesting experimments regarding
the peculiarities of Siamese music. The Siamese musical
octave differs from our own in the fact that it comn-
prises seven equal intervals. The sounds, though per-
fectly barmonious, are somewhat curious. While the
Siamese Court Troupe were at the Zoological Gardens
in Berlin, these two professors decided to record these
musical tones in their natural sound to such exacti-
tude that the faintest variations might be clearly de-
fined. In the earlier experiments the ordinary phono-
graph was employed, but was proved to be unsatis-
factory, owing to the unpleasant constant rasping
which always accompanies phonographicreproductions
and which in this case destroyed the distinctness of the
sounds. A telephonograph was then employed, and
the results were all that could be desired. By means of
this apparatus the sounds are so clear, and the gradu-
ations so faithfully recorded, that it is adifficult matter
to distinguish between theactual recital by the i-oupe
and its telephonographic reproduction.

With the addition of
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Sorrespondence.

A Kerosene-fired Automobile,
To the Editor of the SCIENTIFIC AMERICAN :

In a copy of the SCIENTIFIC AMERICAN of Novem-
ber 17, I find you state that our boiler is fired with
gasoline. 'The particular advantage possessed by this
cowmpany over other makers of steawm carriages is that
we do not use gasoline as fael, but in its place use
kerosene. You will inmediately recognize the import-
ance of this difference, otherwise than which the item
is correct, and we thank you for the sawe.

B. SHERWOOD DUNN, Sec’y and Treas.,
New York Motor Vehicle Company.
November 20, 1900. : .

-0

A Popular Error.
To the Editor of the SCIENTIFIC AMERICAN -

It is generally entertained that the discharge of ord-
nance over or near the location of an animal body
lying on the bottom or bed of a pond or river will, by
the vibratory movement of the water, due to the imn-
pact of the discharge, cause the body to rise to the
surface ; and as a result of this opinion, the discharge
of ordnance or of an explosive over a drowned body
is usually resorted to, without any reference to the
period of its imersion, the temperature of the water,
or if the body is mutilated and to what degree; for
if it has been but a brief period immersed, is much
mutilated and the water is cold, such discharge or ex-
plosion over it is wholly and absurdly useless, as the
specific gravity of the body is too superior to that of
the water for it to rise.

‘The condition in which an immersed animal body
may be raised to the surface by the discharge of ord-
nance or an explosive over it is this :

If the stomach of the body is intact, and the body
not' much mutilated, the temperature of the water and
the period of its immersion is such as to evolve the
gases of decowposition, the body increases in volume ;
and when its specific gravity is lessened to a degree
that it is detained on the bottomn only by molecular
attraction, the disturbance of the water over it,
whether by the action of the wheels or propeller
of a steamboat in shoal water, or by the vibration of
the water due to any impact on its surface, will dis-

~ turb this adhesion with the bottom, and the body will

rise to the surface. CHARLES H. HASWELL,
Board of Public Improvements, New York.
New York, October 18, 1900.

—————— O e
Ships.

To the Editor of the SCIENTIFIC AMERICAN :

I have read with much interest Mr. Waldon Faw-
cett’s article, published in your issue of September 22,
on the subject of ‘* American Sailing Vessels.” We dao
not quite understand the author’s statement relating
to construction of metal ships, as follows: “ Early in
1883 there was launched at the shipyard of John
Roach, at Chester, Pa., the ‘ Tillie E. Starbuck,’ a full-
rigged iron ship, the first metal sailing ship buili in
the United States, and one of the first turned out any-
where in the world. The ‘Starbuck’ was also the first
sailing vessel in the world to carry iron masts.”

I witnessed the arrival at Liverpool about the month
of May, 1870, of the American-built bark ‘ Iron Age,”
which, as her name indicates, was built of iron. The
vessel attracted great attention at the time among
Liverpool shipping men, as she was said to be the first
iron ship to be built on this side of the Atlantic.
‘English-built iron ships were comimon enough at that
date. In fact, the construction of a wooden ship in
England was' the exception, not-the rule. Further-
more, I then saw vessels with not only iron masts, but
large ships with every yard on board of iron. The
Awerican ship *‘ Amity,” of whose crew I formed one,
had an iron main lower mast. The three lower masts
were painted to imitate iron. Iremember the exclama-
tion of a St. George’s Channel pilot when he boarded
our ship: ‘ Why, Captain, I never saw an American
ship before with three iron lower masts.”

The author makes another statement which I very
much doubt: ¢ The sailing vessels of recent construc-
tion, both wood and steel, have made some wonderful
speed records, and have easily discounted the per-
formances of that one-time pride of the shipbuilders,
the * Red Jacket,) .. . . or of the ‘Sovereign of the
Seas.”” While the ships of to-day may be fine vessels, I
do not believe that they can discount easily passages
made by.such clippers as the * Sovereign of the Seas,”
‘“Red Jacket,” and * Flying Cloud,” which vessels
were built with view to speed, ‘and whose fine models
have never been surpassed. Except the fliers of
recent date, very few steamers have equaled a famous
run of the **Sovereign of the Seas,” from noon to noon,
on one of her passages to San Francisco.

I am greatly interested in Armerican shipping, and
would like very much to hear what passages are made
by the big ships and monster schooners of to-day.
Also would like to know number of crew carried by
the five-masters referred to in article by Mr. Fawcett,

Iron Sailing
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and by that 5,500-ton (cargo capacity) six-master,
which, I believe, has since been launched.
WiLLiaM OWEN.
Panzos, Alta Verapez, Guatemala, October 20, 1900.

Automobile News,

Many accidents have occurrizd on account of the tires
becoining detached from the steering wheels of automo-
biles, and too much attention cannot be paid to this
matter.

The race from Berlin to Aix-la-Chapelle began
August 30 and ended Septewber 2. It rained heavily
on the third day of the race, but fifteen machines suc-
ceeded in finishing. The net time of the winner was
14 hours 26 ‘minutes and 22 seconds. This time was
made with a motor tricycle.

The Touring Club of France is doing a great deal to
help along the motor carriage cause by compiling lists
of echarging stations ; and they are using their best en-
deavors to ascertain, where the plants are owned by
private parties, whether they are willing to sell their
current for recharging electric accumulators or not,
and during what hours they are willing to do so, and a
series of questions have been sent to all such parties.

A great ilnprovemwent in motor tricycles is being in-
troduced by the De Dion firm. The essential difference
between the new and the old motor tricyele is that in
the former the motor can be worked quite free from
the machine, being started by means of the pedals
separately, and afterward connected to the road wheels
through the medium of a clutech. In the latter it is
necessary in starting the engine to propel the machine
forward at the same tilne—a fatiguing process.

The two automobile ambulances of Roosevelt Hospi-
tal are very handsome vehicles, and were donated to
the hospital. There is room for three reclining pa-
tients, and eight can be crowded in if they are able to
sit up. The batteries are charged in position, and as
theirradius of action is 25 wiles, there is little danger
that they will become exhausted, as the callsare seldom
for a greater distance than two or three miles. Power-
ful brakes can bring the vehicle to a stop within a
very few feet, while running at full speed.

Public automobiles in Paris have been taken in hand
by the police, and now they are subject in common
with cabs, ete., to the official regulations and tariffs.
While the exhibition was open, the drivers of these
vehicles charged the public prohibitive prices for their
use, with the consequent result that they were not re-
garded with much popular favor. Now the maximum
tariff for an automobile carrying four passengers is 40
cents for the ‘‘ course,” and 50 cents per hour inside
the city. It is anticipated that this official control of
the automobiles will encourage their more general
utility in the streets.

Motor car owners using petroleum spirit will appre-
ciate a new formn of can for storing purposes, made
by a German firm. It claims to be possessed of two
valuable features. In outward appearance the can
reseinbles those generally used, but inside there is a
pipe which extends from the outlet to the bottom,
and is pierced with holes throughout its entire length.
Round this pipe is a. gauze covering, which acts like
the covering of the Davy miners’ lamp in preventing
flame coming in contact with the spirit. A new form
of plug is used, which has a brass cap held in position
by a fusible solder, which will melt in case of an out-
break of fire, and so allow any gas generated in the
can to be liberated and prevent explosion.

Experimnents were recently carried out in France for
the purpose of ascertaining the quantity of fuel con-
sumed by automobiles. The course extended from
Suresnes to Meulan and back, a total distance of nearly
44 miles. Ninety-six vehicles competed in the trial.
The premier position was secured by a moto-cycle,
which piloted a quadricycle of 5 horse power, carrying
two persons, and which only consumed about 414 pints
of fuel. The Comte de Chasseloup-Laubat, who trav-
eled in a 24 horse power machine, covered the dis-
tance in 1 hour 43 minutes with a consumption of
about one gallon. All the vehicles succeeded in cover-
ing the journey, and the results of the tests prove that
the cost of running autowobiles is considerably less
than is generally supposed.

—_— —er~——
Infectious Diseases in London.

In the parish of Lambeth (London) within less than
three weeks 105 cases of infectious disease were reported
to the medicalauthorities, comprised mostly of typhoid
and scarlet fevers. The investigations into the out-
break reveal the distribution of the contagion in a
curious manner. The locality affected is inhabited
mostly by the  artisan class, the wives of whon,
after washing their clothes, are in the habit of sending

" them to some neighbor or neighbors who possess a

mangling machine, to have them wrung out or man-
gled. Consequently, the infected linen taken from one
house to another to be so treated contaminated the
mangle, which conveyed the infection to other non-in-
fected clothes.
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LIQUID AIR AUTOMOBILE.

Among the novelties displayed this year at the
Automobile Show in New York city was an ‘“auto”
driven by liquid air. Any doubts that the public may
have had as to whether this machine would operate
were dispelled by nightly exhibitions upon the track
in the center of the main hall, where the autowmobile,
which is herewith illustrated, was run around the
track and handled with the same facility as the steam
and other automobiles.

There is no reason to doubt the ability of the ma-
chine to run; but upon the question of its range of
operation, or ‘‘radius of action,” if we may borrow
the term, there is no further information than is coun-
tained in the printed literature of the company, which
claims that in this particular machine enough liquid
can be carried for a continuous journey of 50 miles.
It is also claimed that the machine can be operated at
a cost per wile which compares favorably with the
cheapest forins of power which are used on other types
of automobiles. In reply to queries, the operator
stated that the Tripler Liquid Air Company would
supply lignid air at 15 cents a gallon. As the capacity
of the tank is 10 gallons, this would
work out at a cost of 3 cents per
mile.

As mmay be seen from the accom-
panying illustration, the carriage
bears a striking resemblance to
the carriages of the steam-driven
type, and, in fact, it is neither
more nor less than a locomobile, as
far as the wheels, frame, body and
engines are concerned, the only
point of difference being the substi-
tution of liquid air tanksand piping
for the{gasoline and water tanks
and the boiler of the stear-driven
machine. Bearing this in mind, the
reader will understand that the
novelties in the machine are con-
tained in the accompanying per-
spective view of the liquid air
equipment.

Immediately behind the seat, in
the body of the car, is carried a
copper storage tank for the liquid
air. In front of it and beneath the
seat is another copper tank, known
as the coil expander ; while in front
of the vehicle, in the position oc-
cupied by the gasoline tank in the
steam automobile, is another cyl-
inder, known as the pressure equal-
izing tank. In the carriage illus.
trated the storage tank and ex-
pander are arranged side by side.
The storage tank consists of an
outer and an inner cvlinder with an
air space between them which is
filled with a non-conducting ma-
terial. The inner tank is filled with
liquid air. Arranged along the top
of the outercylinder are four con-
nections. The first of these (see
perspective view) is a feed pipe.
which passes through both ecylin-
ders and leads to the bottom of the
inner cylinder, and is used to draw
off the supply of liquid air for
evaporation in the coil expander
and ultimate use in the engines.
The next outlet is a pipe which
leads from a coil within - the
liquid in the inner cevlinder to what
is known as the quick-pressure valve.
outlet is a pipe which leads from the top of the liquid
air to the safety valve. The fourth conneection 1s an
ordinary inlet for charging the tank.

Liquid air. if exposed to the heat of the atmosphere,
will" evaporate: rapidly, and therefore the inner
tank has to be carefully insulated. Mr. Tripler claims
that the insulation is such that it would take ten hours
for the pressure within the tank to reach 100 poundsto
the square inch. The normal pressure is maintained
by means of a safety valve. The operation is as-follows:
'To start the engine, the feed valve, whose hand-wheel
is the rearmost of the two which are seen at the side of
the carriage, is opened, admitting the liquid airto a
coil of pipe within the expander. Here the liquid is
evaporated by the heat of the atmosphere, and after
leaving the eylinder, the air passes towhat is called the
radiator, a set of pipes which are arranged immediately
below the two tanks. From the radiator, in which the
air is brought up to the temperature of the atmosphere,
it passes into a pressure equalizing tank, which, by pro-
viding a, considerable volume of air, avoids the sudden
variations of pressure at the cylinders which mizht re-
sult if the radiator commmunijcated directly with the mo-
tor. A pipe lrads from the equalizing tank directly to
the motor. There are two gages on the dashboard, one
of which records the pressure in the liguid air tank,
and the other the pressure in the equalizing tank. A
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quick-pressure valve is provided on a pipe which leads
directly from the pressure tank to the coil within the
liquid air tank; when this valve i8 opened, air at nor-
mal atmospheric temperature, passing through the
coil, -produces rapid evaporation of the liquid and
a quick rise of pressure.

Immediately in front of the valve controlling the
supply of liquid air to the coil expander is a relief
valve, by opening which air may be admitted direct
from the top of the storage tank to the expander.

_———tr—
American Rolling Stock for South Africa,

Considerable excitement has been caused in English
engineering circles by the announcewment that large
orders for the supply of new rolling stock for the South
African and Transvaal railways, to supplant that de-
stroyed by the Boers, had been placed in this country.
A short while ago the various corporations on the Rand
requestcd the military authorities, who are controlling
the railways, to replace the rolling stock with the great-
est possible expediency. The military Director of Rail-
ways replied that if the orders were to be dispatched
through official circles, about one year would elapse
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before the contracts would be fulfilled, and under these
circumstances he advised the corporations to place
the orders themselves, and to hand it over to the
military authorities upon its delivery until military
operations had ceased. This course was adopted. and
Messrs. Wernher, "Beit & Company were intrusted
with the placing of the contracts. When the princi-
pal English firms were approached. they replied that it
was quite impossible for the material to be delivered
for several months, since their output was already
taxed to the utinost capacity. The American manu-
facturers were then approached, and they agreed to
fulfill the contraets within three months, which was
four months quicker than the earliest English pro-
mises. Their price was also about one-third cheap-
er than that of the English manufacturers. Under
these circumstances it appears that part of the con-
tract will be undertaken by the English manufac-
turers, and the remainder, owing to the urgency of
the case, has been placed in this country. Some idea
of the high pressure at which the English manu-
factories are working may be had from the fact that
one railway company placed an order for 40 locomo-
tives nearly two years ago, and they have not been
delivered yet. The Midland Railway Company has
just placed an order for 130'locomotives, divided among
the four leading locomotive builders in the country.
It will be remembered that it was this company which
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purchased several American locomotives from the
Baldwin Works some months ago, but these engines do
not appear to have given that complete satisfaction
upon the English railways ‘that was anticipated. An-
other order for railway rolling stock to the extent of
$5,000,000 was placed with another prominent firm for
immediate delivery.

. Bacterial Light,

We are indebted for a good many things to the won-
drous synthetic and analytical powers of inicro-organ-
isms. Bacteria are being utilized in the arts and
manufactures and they promise soon to be the effectual
scavengers of the offensive products incidental to the
existence of human life, says The Lancet. Indeed, it
would seem that the great species of bacteria around
us present a variety of functions which doubtless
could be turned to many a good account. Bad mi-
crobes we know there are, whose subtle operations set
up the specific poison of disease, but it would indeed
be a very odd circumstance if time should prove that
the microbe can be so manipulated as to afford us arti-
ficial light. Yet there exists a microbe which when
properly fed will grow and multiply
enorwously, emitting during its de-
velopment a strange phosphores-
cent light. In the past we have
been wont to look upon phosphor-
escence as a phenomenon due es-
sentially to the presence of phos-
phorus somewhere. We now know
that this is a mistake, for phos-
phoreseence occurs in a very great
number of instances in the entire
absence of phosphorus. Phosphor-
escence is undoubtedly a manifesta-
tion of chemical or physical change,
but the change of course may not
always be due to the working of
countless microscopic organisms.
It certainly is in the case of the
phosphorescence of the sea. In
this case the phosphorescence is
best when the sea is disturbed, and
the maximum of light is emitted
from the crest of a short, rapid
wave or in the foam produced by
some disturbance. This is due to
the fact that the phosphorescent
bacteria or photo-bacteria are much
more active in the presence of an
excess of oxygen. Indeed. the re-
spiratory exchange or oxidation of
the bacteria is the cause of sea
phosphorescence, since if the micro-
organisms be Killed or oxygen be
excluded the light is quenched at
once, while on adding an abundant
sn?ply of combustible food-stuff
such as sugar, the light is intensi-
fied. The glow of ordinary yellow
phosphorus is, of course, due to di-
rect oxidation without the ageney
of micro-organisms. The peculiar
greenish glow seen upon stale had-
docks and other sea fishes is pro-
duced by this remarkable photo-
bacterium, and i8 in no way con-
nected with the presence of phos-
pborus. It is possible to cultivate
the phosphorescent bacteria so as
to obtain a fluid which is very
strongly phosphorescent. Thus by
placing the flesh of fresh haddocks
or herrings in a two to three per cent
solution of common salt and keeping at a low tempera-
ture—about seven degrees above freezing—it will be
found that after a few days not merely the fishes, but
also the whole of the liquid in which they are im-
mersed, give off a pale greenish light which becomes
muech more brilliant if a little sngar be added. Pure
cultures may thus be obtained exhibiting such a
strongly phosphorescent light that by protracted ex-
posure they may be photographed by their own. light.
It is not possible to say whether the culture will ever
be carried to such a pitch that the vessel containing it
may be used with advantage as a street lamp or a
lamp upon' our tables or a Chinese lantern at our gar-
den parties.' But the wonderful functions of bacteria
are many, and the possibilities of using their powers
multifarious.

A New Electric Fountain,

A new electric fountain has been devised. The idea
is to combine tableaux-vivants with a display of bril-
liantly illuminated pouring water. A fountain of this
kind has been built at Heine Park, Kansas City. In
the center there is a platform for persons who are to
impersonate various statues and groups. Outside of
this circular platform are jets which are illuminated
by electric lights. The space in the center being dry,
pyrotechnie, display will be used in eonjunction with
the aquatic figures.
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THE MAKING OF PICTURES IN WOOD.

Salem, Mass., counts among its residents a Mr. E.
C. Larabee, whose peculiar art it is to make beautiful
pictures from bits of wood, so skillfully that even a
practised eye cannot always discover what material
has been used. In the simplest method of construect-
ing these pictures two panels of wood, a glass table
which ean be inclined at any angle, and a Fleetwood
jig-saw are employed.

A pen and ink drawing of the picture to be repro-
duced is glued on a panel of wood 4 of an inch thick.
'To the panel a wood backing of the same thickness
is secured. Both pieces of wood are then sawed along
the lines of the drawing. The sawed portions of the
top piece are then removed, and the spaces thus formed
are filled by the corresponding sawed portions of the
lower panel. The finer the saw used, the less kerf will
there be. )

The reproduction of a picture in colors requires the
most consummate skill. It is no inean task to arrange
several hundred minute pieces of colored wood so that
the tints will blend to produce the effect of an oil paint-
ing, without the slightest rigidity and without the
faintest suggestion that wood has been employed. In
orczar to secure a good effect, Mr. Larabee assures us
that he has spent five hours seeking in his collection of
rare woods a piece which was inlaid in five minutes.

The wood is not stained or in any way colored, but
is employed in its native tints without any prepara-
tory treatment. Much of the wood comes from parts
of the world rarely visited by travelers. A certain
sacred tree which grows in India and which formerly
was employed only in the making of idols has furn-
ished Mr. Larabee with many a precious bit. Rare
woods from Cuba, Porto Rico, and the Philippines
found their way into a portrait of President McKinley
which now hangs in the White House. The ‘¢ Parisian
Street Musician” reproduced herewith is composed of
many woods but little known. In the coat, for exain-
ple, are pieces of Madagascar black ebony; the hat
contains striped ebony from the River Congo; the
trousers are inlaid with Alabama persinmon ; the eyes
are composed of English white holly ; the cravat and
cuffs consist of American maple ; part of the vest is of
gold -and satin-colored babbool from India; the face
and hands are of eream-colored olive-wood from Pales-
tine: the shirt is made of cream quince from Massa-
chusetts ; the material of the violin-bridge is Cuban
pepil; and parts of the trousers are made of ashen
gray impee from Manila.

In making a picture ten by fourteen inches in size
from four to six-dozen-imported Swiss saw-blades are
worn out, and from six hundred to eight hundred
pieces of wood, one-sixteenth of an inch in thickness,
used.’ Often the sawing of the wood exacts the utmost
patience on the part of the artist. Cocoabollo, for ex-
ample, contains a gum which clogs the teeth of the
saw so quickly that not more than six cuts at a time
can be made. Some of the most beautiful woods are so
rich in oil that they must be baked and partly dried in
order that the glue may hold.

Governmental Supervision of Forestry.
During the past year considerable work has been
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done in private tracts under advice from the Division
of Forestry of the Department of Agriculture. In
October, 1898, an offer was made to give advice and
assistance to private owners in handling their wood-
lands. ‘'This year applications were received fromn
owners in thirty-five States, and the total area covered
with these applications was about 1,600,000 acres.
Sixty students have taken up forestry as a profession
under the instruction of the Division of Forestry, and
they have been at work in the forests of the various

“A PARIS STREET MUSICIAN "—PAINTING
REPRODUCED IN INLAID WO0OD,

States during last summer, under the supervision of
trained foresters. The results are of great value. All
the expenses of the students are defrayed by the gov-
ernment while the men are in the field. The ultimate
object is to prepare the students for service in the
Forestry Division of the United States government.
At the present timne the call for experts is compara-
tively slight, but is increasing with great rapidity.
—_— - ——
THE NEW ARMORED CRUISERS OF THE “CALIFORNIA”
AND “MARYLAND ” TYPES.

No feature of our latest naval programme shows
more forcibly the impress of the lessons learned by our
late war with Spain than the new armored cruisers
now nearly ready for the bidding contractors. Our
new battleships are typiecally fine craft and thoroughly
up to date; bnt it is the armored cruiser that marks
most sharply the pace we have cut out for ourselves.
The armored cruiser, besides being the eyes and ears
of the fleet, will take its place if need be in the line
of battlee The ‘“New York” was an advance
upon her British prototype; the ‘‘Brooklyn” was

—_————

hteen 50-caliber, 8-inch rapid-fire guns;
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an improvement; but the *California” and her
class are really second-class battleships with armored-
cruiser speed, any one of which against the combined
batteries now on the * New York” and * Brooklyn»
could hold its own with a very fair prospect of giving
the two other ships a pretty bad drubbing. Such is
the rapid rate of naval developwent to-day. The six
ships in question were provided for by the acts of Con-
gress of March 8, 1899, and June 7%, 1900, respectively,
three ships being appropriated for at each time; and
those of the earlier act are required to be sheathed
and coppered, while the last three allowed for were
not so specified. Should authority be given to sheathe
and copper the latter vessels, the contractors must
stand ready to do so.

The general dimensions of the sheathed and cop-
pered ships are as follows:

Length on load water-line..............ceeeuuee 502 feet.

Beam, extreme, at load water-line..... . ..... 70 *

Trial displacement, about..ceeerecsveeransannns 13,800 tons.

Mean draught at trial displacement, about...... 24 feet 6 inches,
Greatest draught, fullload....e.ceeveeinnen. ... W < 6
Coal carried on trial.....coeee.s Cerreieeeeaees 900 tons,

Total coal bunker capacity .....coe0uee. e eennes 2,000 *

Feed water carriedon trial. .......ceeceeivnne o

Speed notlessthan..........c.covvives cevnnas 22 knots
Maximum indicated horse power......... ..... 23,000

The only dimensional particulars in which the un-
sheathed ships will differ from the others are a maxi-
mum beam six inches less and a lighter trial displace-
ment by 400 tons ; in other respects they are alike.

The ships wil have the usual extensive bulkhead
system and close water-tight subdivisioning common
to all modern fighting ships, and the double bottom
will be so arranged that a reserve supply of fresh
water may be carried there. The ships will have both
docking and bilge keels. The main deck will be the
only wooden deck, the others being laid with lino-
leum ; and the use of wood will be restricted to the last
degree, all of that within the vessels being fire-proofed.

The fighting positions and the * vitals” will all of
them be sheltered behind walls of Kruppized steel, and
the arrangement of armor protection will be as follows :
First, a water-line belt 7 feet 6 inches wide extending
from bow to stern. The belt carries its maximum
thickness 414 feet from the top down, whence it tapers
to the armor ledge. For a distance of 244 feet amid-
ships, the armor will have a maximum thickness of 6
inches and a minimum of 5 ; thence to the bow and to
the stern the belt will have a uniform thickness, top
and bottom, of 334 inches. For a distance of 232 feet
amidships, above the water-line belt and up to the
main deck, the sides will be reinforced by 5-inch armor;
transverse bulkheads, turning inboard at the ends of
this side armor, will complete the central casemate
housing the ten 6-inch guns. These transverse bulk-
heads will be 4 inches thick. The protective deck will
be continuous from bow to stern ; on the flat it will be
134 inch thick and on the slopes 4 inches thick. -Above
this protective deck, a cellulose belt 3 feet thick will be
worked along the sides from one end of the ship to the
other. It is required that the water-line armor belt be
80 placed that at least a foot of it will be out of water
at deepest load draught.

% The armament will consist of: A main battery of four

NEW ARMORED CRUISERS OF THE ¢ CALIFORNIA® AND “MARYLAND” TYPES,
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4B5-caliber, 8-inch, breech-loading rifles and fourteen 50-
caliber, 6-inch, breech-loading rifles ; and a secondary
battery of eighteen 14-pounders, ‘twelve 8-pounders,
four 1-pounder automatic guns, four 1-pounder single-
shot guns, two 3-inch field guns, two machine guns,
and a half a dozen small caliber pieces for boat ser-
vice. There will be two submerged torpedo-tubes, to
be placed on the broadsides pretty well forward.
The 8-inch guns are to be mounted in twe balanced
elliptical turrets on the main deck“forward and aft
of the superstructure. These turrets will be generally
6 inches thick with slanting faces. 3§ inch thicker.
The turrets are to be controlled electri¢ally, and are to
fire through arecs of 270 degrees. The rate of ammu-
nition supply is one complete round of powder and
projectile to each electric hoist every fifty seconds.

The four 6-inch guns mounted on the main deck are
to be placed in sponsons at the four main corners of
the superstructure, and are to fire through ares of 145
degrees—the forward ones from dead ahead aft, and
the after ones from dead astern forward. These guns
are protected by 5-inch armor. The ten other 6-inch

Seieutific Qmevican,

will be of steel five inches thick. The pilot-house will
be of bronze. All magazines are to be carefully insu-
lated, and certain of thew are to be chilled by the re-
frigerating plant. All are also to be easily suscepti-
ble of instant flooding. ‘

Because of the extensive application of electricity,
the ships will carry pretty large generating plants, hav-
ing a total output from the seven units of 6,250 amperes
at 80 volts—power enough to run all the ammunition
hoists, work the turrets, drive some of the ventilating
fans, run the machine shop, and furnish power for the
steam laundry which is to do the major share of the
officers’ and crew’s washing. Owing to the high free-
board of the ships and to the fact that it is carried
uniformly fromm bow to stern, very excellent accoin-.
modations will be provided for the officers and enlisted
men, of which the complement will consist of : 1 flag
officer, 1 commanding officer, 1 chief of staff, 20 ward-
room officers, 12 junior officers, 10 warrant officers, and
777 enlisted men, a total of 822 persons.

The ships will have twin screws, driven each by its
own triple expansion engine of the feurcylinder type.

Some of the American Inventions,
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every care has been taken to minimize the conse-
quences of accidentor injury. Three years is the maxi-
mum time -limit for construction, and the maximum
limit of cost is $4,000,000 in the case of the ships of 1899
and $4,250,000 in thecase of the ships provided for dur-
ing the present year.

We have ample reason to be proud of these latest
products of our naval designers ; and in either peace or
war they are bound to command a wholesome respect.

THE POLLAK PRIZE FOR LIFE-SAVING DEVICES.

The competition for the Pollak prize offered for the
best life-saving devices brought together an extensive
exhibit, which was contained in the Navigation build-
ing of the Paris Exposition. Mr. and Mrs. Pollak, of

Washington, D. C., were among the passengers lost on
the ill-fated vessel ‘‘ Bourgogne,” and their heirs de-
cided to found a memorial prize of $20,000 to be
awarded for the life-saving devices which, in the
opinion of a cowmmittee of experts, would be the most
efficient in preventing such disasters or in saving the

i

COMPETITION FOR THE POLLAK PRIZE OF §20,000 AT THE PARIS

guns, five on each broadside, are to be placed amid-
ships on the gun deck—the forward ones firing dead
ahead, while all the other guns on each side will have
arcs of fire of 110 degrees, and will be arranged to
house within the side line. Thesc guns will be separ-
ated by 2l4-inch splinter bulkheads. The ammuni-
tion hoists will be run by electricity, and are to sup-
ply each 6.inch gun with three complete rounds every
minute. The 14-pounders will be mounted on the
gun deck and up in the superstructure, two forward
and three aft of the 6-inch battery on each side, and
four on each broadside between the 6-inch guns up in
the superstructure. The 3-pounders are to be mounted
on the superstructure deck and on the bridges, while
most of the 1-pounders are to fill the wmilitary tops.
Each 14-pounder is to be supplied six rounds a minute,
while the 8-pounders are to have ten.

The firing stations for the torpedoes will be sheltered
from the reach of 6-pounders and lighter pieces, and
are to be located above the torpedo tubes. The con-
ning-tower, located at the fore end of the superstrue-
ture, will be of steel 9 inches thick, and the signal
tower, located at the after end of the superstructure,

The high-pressure cylinders will be 86 inches in dia-
meter, the intermediate-pressure cylinders will be
5914 inches in diameter, and the two low-pressure cyl-
inders of each engine will be 69 inches in diameter.
They will have a common stroke of 45 inches, and
the engines will make about 133 revolations when
developing the maximum indicated horse power
of 23,000. Steawm will be supplied by 80 boilers of the
straight-tube water-tube type placed in 8 water-tight
compartments. They will have a combined grate sur-
face of at least 1,590 square feet and a total heating
surface of quite 68,000 square feet. The four funnels
will rise 100 feet above the grate bars. The normal
reserve of fresh water will be 150 tons—just half of that
carried on trial, and, excepting coal, the trial displace-
inent will call for two-thirds of all other stores.

The ships will carry ammunition enough to put up a
good long fight; 500 rounds being allowed the 8-inch
guns, 2,800 rounds for the 6-inch guns, 4,500 rounds for
the 14-pounders, 6,000 rounds for the 3-pounders, aud a
pretty liberal supply for the rest. Provision is to be
made for closing many -of the water-tight doors auto-
madtically, i. e., from a single controlling station, and

The Roper

Individual Life-Saving Appliances.

EXPOSITION.

Circulars were

passengers in case of shipwreck.

"~ issued by the United States government stating the

conditions of competition, and the Paris Exposition
was selected as the most appropriate place for the as-
sembling of a collection of this kind. The French
government and the different foreign comnissioners
also issued circulars in their respective countries call-
ing for inventions of this nature. Asg a result, more
than four hundred competitors from Europe and
America sent models of life-saving devices, or plaus
and descriptions, and these were seen in the
Navigation building, near thc Seine. An interna-
tional committee of naval experts was appointed, in-
cluding prominent naval officers or econstructors from
different countries, amnong whom may be mentioned
Lieutenant Sims, late United States naval attaché at
Paris; Cammander Clavaud, director of the French
life-saving society ; Captain Sicgel, Germman naval at-
taché at Paris; Rear-Adiniral Naoumoff, chief inspector
of the Russian life-saving society ; Signor Pasella, naval
constructor, professor at the lralian school of naval
architecture ; M. Couvert, president of the Chamber
of Commerce at Havre; Captain Wallenberg, of the
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Swedish navy; Captain Nepean, director of the Eng-
Iish life-saving society, etc. .

According to the rules, the jury had the right to
award the whole of the prize to one person or divide
it among several cowpetitors; the awarding of the
prize was not obligatory, and it could be withheld for
a future competition. As a result of the examination
of the different systems, the jury found that the appli-
ances designed by Mr. Leopold Roper, an experienced
English naval architeet, camme the nearéest to a satis-
factory solution of the problem ; as, however, the final
solution had not yet been reached, and there was still
room for considerable improvement, the jury decided
not to award the whole of the prize at the present
contest. The sum of $2.000 and a gold medal was
awarded Mr. Roper, as his systemn was considered by
far the best in the present series. A description of
these devices will be useful in showing what liues
should be followed by inventors who wish to enter the
next competition for the prize. These devices include,
first, an improved system of life-boats and davits, and
second, a life-raft which the committee think is the
most valuable.

The,system of life-boats will be readily understood
by referring to the figures, which represent the work-
ing models shown in the section. The first of these
shows the boat suspended from the davits in its nor-
mal position. The davits are of steel channel and are
light and strong: they are pivoted below the deck and
“carry in the rear a pivotal support which is artached
at the level of the deck to a guide-piece which slides
back and forth in a hollow deck beam by means of a
large screw. This screw is
operated by a winch at the — 1
ride, worked by one man. Q -
When the wineh is turned, //A -

. . . /"ﬁ

the davits rise, being f

pushed up by the rear
arins. The boat is then
ready to be lowered. This
is done by a second wirch
in a corresponding position
on the other side, which
unwinds the steel rope 3
which supports the boat,

and the boat may thus be @/ GJdil
lowered to either of the A D ’
decks,and to the water in

Q\/ 1¢c

a very short time by the
man in charge. The use
of a single steel rope is a
great improvenieiit over
the ordinary block and
tackle; when not in use it
is for the most part inside.
the davit, and consequent-
ly well protected fromn the
weather, and there is no
complicated arrangement
of Fopes to become tangled
up: when - the boat is re-
leased. As both ends are
let go at the same time,
there is no danger of tip-

Seientific dmerican,

signed by Roper which is. considered to be a step in
the right direction toward solving the problem.

Our second engraving shows the appearance of this
raft, which is large enough to carry 600 persons. It
is built of steel, with- double bottoin, and divided into
compartments forming air chambers ; in some of these
supplies of water, provisions, ete., are carried. The
raft is supported norinally above the deck and serves
the purpose of the captain’s bridge, it thus does not take
away any extra roomw, and costs but little more than the
ordinary forw of bridge, this being estimmated at $2,000.
The raft is supported on each side by a heavy augle-
piece, serving as a guide, in which it way slide back
and forth by sets of rollers placed at intervals along
the bottoms and sides. These cross-pieces are sup-
ported at each.end by solid uprights, which are firmly
secured to the deck ; the cross-pieces are held in place
by a simple clamp device, which 1may be instantly
released by moving a lever. In case of shipwreck the
raft is loaded with passengers, and a maun at each side
releases tlie clamp, thus lowering the guide-pieces at
that end, and the boat rolls out by its own weight to
the water’s edge. This movement is shown in our
engraving, where thé oblique position of the guides
will be observed, also a second guide-piece in front,
which normally forms part of the upright support, but
is now lowered, and serves to guide the boat into the
water.

and can be operated by a few mnen. In the cowmpart-

ments may be placed provisions for six days. besides
sails and tackle, ete. The buoyancy of the raft is

J

ping up the boat and

throwing out the occu- {
pants, as often happens.

The advantages of such a

)

O D ()

system over the ordinary
davit with block and tackle
are at once apparent. The
boats themselves were also
recommwended by the committee. They are built of
steel and are lighter and stronger than the present
wooden ones, besides not being subject to warp-
ing or leaking when exposed to the weather. - They
are made with double bottomn and a series of air-
ticht eompartments, and are one-fifth lighter than
other boats of the sawe size. On account of their
great buoyaney they may be fully crowded with pas-
sengers withont danger of sinking. The ‘ Campania,”
of the Cunard line, has been titted with twenty boats
on this system, and- it is of interest to compare the
figures with relation to the ordinary boat. On the
‘** Campania” the weight of each boat of the ordinary
type is 314 tons, making a total of 70 tons. Each boat
carries 60 passengers, or in all 1,200 persons are taken.
The forty davits each weizh 2,600 pounds, or a toral
of 52 tons, and the weight of boats and davits is 122
tons. Tolowerall the boats, allowing 10 men for each,
requires?90 men. By Roper’s system, each boat weighs
214 tons, or 50 tons total; the boats carry 110 persons
each, providing for 2,200 passengers. The 40 davits
weigh each 1,800 pounds, making 36 tons, or for the
whole system, 86 tons. Two men are required to lower
the boats, making only 40 men. It will be seen that
2,200 persons are provided for, against 1,200, ahd the
system weighs 86 tons against 122 tons; the greatest
advantage is in the small number of men necessary, or
40 against 200 by the old systema. For these reasons
the comittee consider that this system of life-boats is
a great advance upon the present system and recom-
mend its adoption ; it is, however,-the life-raft de-
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amply sufficient to keep it afloat even if some of the
compartinents should become damaged. It may- be
remarked that the raft inay be utilized under ordinary
circuwstances for landing: troops, horses, ete., and can
give good services in this way. This system of life-
rafts has been tested practically upon H. M. 8. ** Poly-
phemus,” which was provided with two of these rafts,
of practically the same design as shown in the pre-
sent model ; the trials showed that they fulfilled ail that
was claimed for themwn, as each raft contained 200 men
with supplies, ete., and the launching was carried out
in about 45 seconds.

The committee are decidedly in favor of life-saving
en masse, and for this reason have approved Mr.
Roper’s life-raft as the only device in the present com-
petition which answers to this idea in a pracrieal man-
ner. Most of the inventions, outside of individual life
preservers, seem to have been made by persons who
had but little practical knowledge of the conditions to
be et with. It should beobserved that all appliances
which require skill in putting together at the moment of
shipwreck arealmost valueless. as there isgenerallv not
sufficient time to manipulate such devices, and the crew
of a transatlantic liner, coinposed as it is of untrained
men, many of whom may have beentaken on board at
the moment of starting, cannot he depended upon for
any great service in this connection ; devices must be
looked for which take only a few 1nen to operate for the
saving of a great number of passengers, such as the
large life-raft. The type designed by Roper is, how-
ever, somewhat large, as a heavy raft for 600-persons

As will be seen, the whole arraugement is one:
of great simplicity and not likely to get out of order,:
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might cause some trouble in getting started ; by using
a small-sized raft and increasing the number, a more
gatisfactory result would, no doubt, be obtained. 'The
committee do not favor the system of water-tight couwu-
partinents for vessels, on account of the cost and dimi-
nution of the capacity of the vessel ; in a severe colli-
sion, such as that of the ‘‘ Bourgogne,” the systewm
would not have availed much. Another point that
should not be overlooked is that a vessel sinks end first,
and accordingly many of the detachable deck-houses
and other similar devices would fail to work. Asit was
not to be supposed that a first competition would be
entirely suceessful, it has been decided to hold a second
in the autumn of 1901, and a circular to that effect will
be issued probably before the end of this year ; it inay
be held at some point on the English Channel, as this
will give a favorable opportunity to try sowe of the de-
vices in actual practice.

Out of the great nuber of devices a few have been
selected for illustration as showing the general charac-
ter of the exhibit.

One of the views shows some of the American inven-
tions. To the right are two syvsteins of improved dav-
its and life-boats, and in the center is a model of a
* marine brake,” consisting of a large plate which is
pivoted against the side of the vessel and may be swung
outat will, thas slowing up the vessel by the resistance-
surface it offers. Of the two larger models below, that
to the left shows a type of inclosed life boat for a great
number of persons, built of copper, and the second
model represents a method of lessening the effect of
collisions by surrounding the vessel with a series of
rubber buffers. On the
wall are several rubber
garments which are inflat-
ed with air, ete. A great
part of the exhibit is made
upof individual life-saving
devices, which are inflated
or made of cork, air cylin-
ders, ete. One view shows
a nuinber of these devices.
The figure on the left has
garments which may be
inflated, also a rubber air
belt, and next it is a vest
made of cork and chamois
skin. The two figures in
the center carry a kind of
loug life-belt made of a
nuwber of sections of im-
pervious material stuffed
with a mixture of lmp-
black and cork, and near
it is a belt made up of
semi-cylindrical air-echam-
bers of waterproofed lea-
ther.

Two English systems of
water-tight doors for the
compartwments of vessels
are shown. The door seen
on the left is normally held
open by a catch which is
released at will by an elec-
tro-magnet or a hydraulic
evlinder and the door
swings shut and is locked
automatically. In thersec-
ond system the doors slide
into place, forming a water-
tight joint, and all the
doors of the vessel are controlled from a central point.
Either hydraulic pressure or electric motors are used
for the closing. 'The motor on the left pushes the door
into place by means of a long screw, which is turned hy.
gearing and works in a nut on the door. On the right
is a hydraulic system for accomplishing the same move-
went ; above and below are the cylinders whose pistons
act upon the door, and it is closed or opened by sending
the pressure into the forward or rear pipe. Both syvs-
tems are worked from a central point either by a series
of valves or electric switches.

— et r———
ELECTRIC CLOCK RUN BY EARTH PLATES.

Our occasional contributor Mr. N. Monroe Hopkins
has prepared with a great deal of care an article on a
new electric clock of his devising, which is well-nigh
perpetual in its action, besides being accurate and
practically noiseless.

The general appearance of this clock is shown in the
perspective view, and much of the detail is given in
the outline side and front elevations. The design and
its carrvirig out are sonovel and attractive that we have
given in the current SUPPLEMENT the author’s article
in full. with many additional illustrations, the whole
being sufficiently explicit to enable a careful workman
to make it. The clock shown in the perspective view
was mounted on a suirable base and inclosed in glass.

The back plate, @, which supports the entire mech-
anisi, is secured to the caps of the pillars, and has,
at its center, the knife-elge bearing of the pendulum.
To this back plate are secured four magnetic spools, 4,

PLATES.
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at equidistant points, and a brass spidér, to which all
the parts of the pendulum are attached, has a kiife
edge which rests in the groove in the support project-
ing fromn the back plate, @ The knife edge and its
support are hardened in cooled merc¢ury, thus render-
ing them practically indestructible by wear. To the
arins of the spider are attached four curved bars of soft
iron, which in the regular operation of the clock are
drawnlinto the magnetic spool and released once every
second. To the front of the spider is secured a frame,
F, from which is suspended the pendulum weight. The
weight in this case cousists of a rod and two cross-
arms, and two tubes filled with wercury which rest on
the lower cross-arms, the upper ends of the tubes being
supported by screws passing through the upper cross-
arms into the tubes.

The frame, ¥, has an atm which extends upwardly
and carries two screws, the one on the left ‘being plat-
inum-pointed. The arm of the hard rubber hawmer,
D, is pivoted to the frame, F, at the eénter of oscillation
and carries a platinum point capable of makingan elec-
trical connection as the hawwer, D, swings over and
carries it against the platinum-pointed screw. The
magnetizing coils are connected in series and the term-
inal wires are connected one with the arm of the ham-
mer, the other with the platinum-pointed serew.

Above the pendulum, and behind the dial, is sup-
ported a train of gears which moves the hands and is
moved by the large pin wheel, which takes its motion
from a pawl vibrated by the pendulum. A second pawl
prevents the pin wheel from moving when the actuat-
ing pawlis drawn down for a new movement.

The clock receives its current fromn an earth battery
consisting of ten pairs of zine und copper plates, each
twelve by eigpteen inches, buried in earth at a suffi-
cient depth to be kept constantly moist, and connected
with the clock by rubber-covered wires. With a bat-
tery of this kind the clock will run until the plates are
destroyed. If desired, it may be operated with four to
six cells of gravity battery.

The various parts of this clock must be perfectly
balanced, and the regulation by changing the length

‘matical statement.
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Notes on the National Academy of Sciences Meeting,
BY WILLIAM H.HALE.

Many pictures were shown of the forms of cephalo-
pods from their first appéarsance, which was probably
in the Potsdawm, certainly in the Quebec group, below
the Chazy, which is the base of the Ordovician, down
to the present time. Also pictures of the development
of individuals from embryonie to senile stages.

Also the development of many morphological charae-
ters was shown in a sequence of forinulas'as a mathe-
The development of these animals,
both secular and individual, was shown to be a har-
monious chapter of the grand evolution of life, pre-
cisely parallel to what Cope has shown for vertebrates
and Beecher for branchiostomide. Space limits me to
Inention a single eycle, the change of form. Beginning
with straight shell, ¢urled forms follow. Very late,
they straighten out again. This e¢onnects ammonites
with the young of orthoceras. Every bilateral part of
the shell is affected by this coiling and uncoiling,
whereas the median line is not.

Forms acquired late in life appear earlier and earlier
in the embryo, till finally they disappear, owing to
the superior power of the embryo. This is called
tachygenesis.

The embryo of stralght form is coiled, recalling the
adult form of its ancestors.

In old age there is a gradual decrease of acquired
characteristics.

When a new form is developed late in life, it goes
through the same series of changes as the embryo.

It is not tillmany phases of evolution have occurred

- that old age shows any distinctive characteristics.

Thus in the Silurian it is difficult to find any animal
which shows any effect of old age.

After certain forms have developed there is a rever-
sion to simpler forms. Just as old age becomes a second
childhood, soforws of earlier geologic age reappear to-
day. The life cycle of the middle group corresponds
to the secular cycle of the entire group.

———ee el AP
IT seews impossible, when electric traction has so
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of power for the propulsion of street cars and light
railways, that the obsolete cable systemn should be
decided upon in a large city like Edinburgh (Scotland).
At arecentmeeting of the Municipal Council of that
city the question of erecting a new cable power sta-
tion for a section of the tratnway was discussed. Oue
councilor, who is a firm advocate of the cable sys-
tem, emphatically averred that Edinburgh possessed
the finest tramway system in the world, and by dint of
petsuasive eloquence succeeded in carrying the vote
favoring the erection of the cable station. This will
involve an outlay of $100,000, a sum sufficient, as an-
other councilor remarked; to convert the whole section
for which the station is being erected to the overhead
trolley system.

OO
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‘The Current Supplement.

The current SUPPLEMENT is No. 1300, the first num.
ber having been issued January 1, 1876, and as the
paging has been' consecutive throughout this long
period, the last one bears the number 20846. The
front-page engraving is an excellent portrait of Giu-
seppe Verdi. ‘‘High Water Protection Methods of the

"Lower Mississippi River” is by William Joseph Hardee.

*“A Graphic Description of the Efficiency of Naval
Guns” is a wmost important technical article. *‘Salt
Water Aquarium at the Paris Exposition ? illastrates
the most wmodern type of aquarium. ‘*An ¢Electric
Earth Clock’and Its Construction” is by N. Monroe
Hopkins, and is aceowmpanied by working drawings.
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of the pendulum must be done with considerable care.

firmmly established its superiority over any other means

RECENTLY PATENTED INVENTIONS.

Agricultural Implements,

CULTIVATOR.—F¥RGUsON G. BrIicHT, Commerce,
Mo. The cultivator has two shovel-beams sustained at
their front ends. A rod extends rigidly between the rear
portions of the shovel-beams. On the front portions of
the shovel-beams a foot lever is mounted, each having a
return bend permitting the rod to passbeyond each side
of the longitudinal line of the foot-lever. Chains or
other flexible connections pass between the foot-lever
and the shovel-beams and run over the axle of the ma-
chine. The chains serve to limit the downward move-
ment of the beams, and consequently the depth at which
the shovels enter the gronnd. The foot-levers, when
pressed down, will throw the beam up and disengage the
shovels from the ground.

HORSE-HOE AND CULTIVATOR. — EDWARD J.
BRrYAN, 1504 Twentieth Street, Sonth Higllands, Bir-
mingham, Ala. The inventor provides an improved
mechanism by the use of which he is able to bar off or
scrape to narrow ridges the beds forming the row ; to
chop or hoe the desired space out of the row of plants;
to dirt the plant after hoeing, means being provided to
prevent the covering of the plant ; and to plow, pulver-
ize, cultivate, or rake the full width of the row.

PROCESS OF AN APPARATUS FOR PROTECT-
ING TREES OR VEGETATION AGAINST COLD.—
JAMES F. TUCKER, United Staes Department of Labor,
Washington, D. C, The inventor has observed that
tender vegetation on the south shore of a body of water
usually escapes the blighting effect of frost. In Florida
the deep-water rivers and lakes are fed by springs which
contribute to the heattreasured up from the long summer
months, so that during a cold spel), the air is brought in
contact with a body of water at a relatively high temper-
ature. A cloud of fog or yapor is thus produced, com-
pletely enveloping the locality to the south and east
and protecting the vegetation. The present invention
compriges means for making an artificial fog in the
orchard or over the ground to be protected. The essen-
tials are heat and moisture applied in such a way as to
make sensible the latent heat as an adjunct to the heat
actually supplied.

Electrical Apparatus.

BARBER'S ELECTRICAL APPLIANCE.—MARTIN
SCHUPNER, Nyack, N. Y. Mr. Schupner has devised an
improved electrical apparatus arranged to permit a bar-
ber or other operator to apply a current of electricity of
desired intensity to the human body, mainly, however,
to treat the scalp for strengthening, drying, or assisting
the growth of the hair.

Engineering Improvements,

STEAM-TRAP.—GEorGE H. GROTE, St. Louis, Mo.
The object of the invention is to provide a steam-trap
with a simple means for regulating the tension-spring,
whereby it is made unnecessary to shut off or take the
trap apart to adjust the spring, thus saving time and ex-
pense. ~ A diaphragm divides the trap-casing into upper
and lower chambers. The inflow of water acts upon the
diaphragm in order to operate a valve, so that the proper
level may be attained. The action is entirely auto-
matic,

Mechanical Devices.

GAS-PRESSURE REGULATOR.—THEODORE HAHN,
Kotzschenbroda, Saxony, Germany. The use of gas-
engines with an intermittent as-8upply is accompanied
by the disadvantage that in the gas-maing variations in
nressure are perceptible. Ordinary gas-governors im-
perfectly overcome the difficuity, for the reason that only

a single gasometer-hood is employed. According to the
present invention the gas, before passing into the gas-
ometer-hood which controls a gas-supply valve, passes
through a special pressure-regulator loaded in conformity
with the friction of the gasometer-hood and in such a
manner that the gas can pass into the gasometer-hood
without perceptible impulses occurring in the regulator
and gas-main.

ROLLER-BEARING.—JoaN S. GODFREY, Harrmg-
ton, Wash. A casing has the ends of its inner wall
curved inwardly. Guide-rollers extended throngh the
casing are supported by a cage. The ends of the guide-
rollers are rounded. Antifriction-rollers are supported
by the guide-rollers and have rounded ends. The round-
ed ends cause very little friction.

TYPE-WRITER.—MANUEL 8. CARMONA, - Mexico,
Mexico. The type-writer is an improvement on Mr.
Carmona’s previous inventions in machines in which a
small number of keys is employed which either singly
or in combination govern the action of a type-locating
mechanism and of a printing device. The present in-
vention provides means for locating the type, which
means are positive in a¢tion and are not liable to de-
teriorate by wear. The arrangement of part: is so sim-
plified that the movement of the carriage will be rela-
tively slight, An improved mechanism is furnished for
effecting the impression.

SAW-FILING MACHINE.—GRANVILLE BARTLETT,
847 Trumbull Avenue, Detroit, Mich, The machine is
of that form in which a pair of clamp-bars hold the saw-
blade with its teeth uppermost and a sliding carriage or
guide frame for the file-holder is arranged to be moved
longitudinally along the clamp-bars and has guide-seats
to receive the file-holder in its reciprocating movement
across the saw. The present invention consists in the
pecaliar construction of the saw-clamp; the peculiar
construction of the file-holder guide or carriage; and in
the peculiar means for adjusting the angular position of
the file in regulating the inclination of the teeth to be
cut.

PHOTOGRAPHIC SHUTTER. —JoaN V. CoATS,

Saratoga Springs, N.Y. This spring actuated shutterf

can be regulated for time. and instantaneous exposures. |

Railway Appliances.

VEGETATION-BURNER FOR RAILROAD-
TRACKS.—CorNELIUs BURKE and JOHN TooLE, Mon-
roe, La. The invention provides a new and improved
vegetation-burner for railroad-tracks, which burner is
especially designed for use on a push or flat car. On a
truck, levers are fulcrumed, extending rearwardly beyond
the truck. These levers are provided with nuts between
their ends, which nuts engage screw-rods on the truck.
The outer ends of the levers carry a tube from which
burner-pipes depend. A transverse sheet of fiame is
produced, which can be raised or lowered so that high or
low weeds or grass can be readily destroyed.

Miscellaneous Inventions,

SAD-IRON.—IVER WICKLAND, South Superior, Wis.
The sad-iron is heated by gas or vapor supplied from
ofl in a tank carried by the sad-iron. A box is fitted in
the front portion of the sad-iron body and forms an oil-
cup, the box being in communication with the oil-supply.
A retort communicates with the box and a burner is sit-
uated rearwardly of the box.

BRIDLE BLIND.—FRANK MAcCK, Manhattan, New
York city. Mr. Mack has devised blinkers or blinders
which can be made completely to blind a horse and
thereby to stop him. Each blinker comprises a pivotally-
mounted shade movable on its pivot to cover or uncover
the eyes of the horse, and a wheel with two cams to
actuate the shade.

FOLDING FLASH-LIGHT BRACKET. — Orto C.
Bortz, Sedalia, Mo, The bracket has a supporting-bar for
attachment to a socket in the camera. An extension-rod
is fulcrumed on the supporting-bar. Pivotally connected
with the extension-rod is an extension-upright consisting
of telescopic sections for carrying the flash-light mate-
rial. A spring holds the sections as adjusted.

MAIL-BOX.—WiLLiAM J. WEAVER, Leetonia, Ohio.
This invention relates to mail boxes particularly adapted
for use on railroad mail-routes. The box is of simple
construction and may be opened by a man riding on a
horse or gitting’ in a carriage. A signal is provided for
the box, which signal indicates whether the box contains
mail for collecrion.

The winding mechaniem is go controlled that the spring ‘ BRUSH. — MAURICE ROSENTHAL, Manhattan, New

will be equal in action at all times and at no time fully
exhausted. The camera-shutter is turned by the spring.
Check-arms are carried by a trip-lever for engaging and

stopping the shutter at the proper point in its revolution ! the bristles just below the ferrule.

and for releasing the shutter.

York city. Paint, varnish and calcimining brushes re-
quire bridling to enable the bristles to be properly con-
trolled. This is generally done by tying a string around
Brushes are best
when the bristles are long, thus giving elasticity, or, as

MACHINE FOR MAKING SHOVEL-HANDLES.— | Painters call it, ““life,”” to the brush. The inventor at-

AveusTus R. FEISTEL, Philipsburg, Penn. This in-

tains these énds by fastening a texible center-piece to

Vention is a machine for cutting the D-holes in the | the brush within the mass of bristles and tying the

blanks of shovel and fork handles. A handle-blank is
clamped in a vertically tiltable holder pivoted in a hori-

zontally-slidable carrier, by which it is fed to a rotatable |
cutter-head. The holder is tilted in vertical position |

while the cutter is fornring the D-hole and is thrown
back to a horizontal position as the carriage recedes.

The blank is then reversed in the holder and the opera- |

tion is repeated. The inventor assures us that a machine
has -been constructed and is now in successfnl opera-
tion.

DRAG-SAW.—James H. PERKiNs, Seattle, Wash.,
A very compact and serviceable machine is provided by -
the present invention. ‘All the parts are carried snugly
on the bed or framing in position to be easily seached
for operation, On a framing a bracket is mounted to
move, carrying a wrist-pin to which a connecting-rod is
attached as well as a saw-beam. A tower is mounted on
the frame. In the tower a movable sling is carried,
which sustains the free end of the saw-beam. The sling
is moved by winding devices at the top of the tower.

bristles snugly around the center-piece.

BEDSTEAD FASTENING. -- FRED C. F. PETERs,
Monroe, La. The purpose of the invention is to pro-
vide a bedstead-fastening which will securely bind the
parte of a bed together and prevent them from becom-
ing detached by breakage or movement. The fastening
comprises two sections, the first of which has a
flat outstanding part and the second of which has two
flat outstanding parts lying in parallel planes and re-
ceiving the outstanding part of the first section between
them. A pin is carried by the first section and is dis-
posed transversely to the corresponding outstanding
" part. The second section hae a recess in one of its out-
standing parts to receive the pin.

FITTING.—JorN R. MoopyY, Perry, Iowa. The fitting
it designed for repairing broken pipes, and for connect-
ing pipes with one another, with elbows, reducers, tees,
valves, without the necessity of threading the pipe or the
device with which the pipe is connected. The pipe-fit-

| ting hias external threads and is adapted to receive the

ends of a pipe. A collar is fitted on the pipe end, is re-
movably secured, but is held against longitudinal move-
ment. The collar abuts on the end of the fitting. A
coupling is slipped over the pipe and screws on the
threads of the fitting. A packing in the Coupling is
adapted to be compressed against the collar,

WASHBOILER. — HiraM H. TuTTLE, 1210 Viue
Street, Philadelphia, Penn. When heat is applied to the
boiler, the water begins to boil; and a circulation is es-
tablished downward along the sides and ends of the
boiler. The water is forced vp through lines of tubes
from the bottom with a direct force -and discharged by
suchdirect force below the clothing to be washed. The
clothing is thereby opened up and subjected to Lhe ac-
tion of the circulating water.

STAGE-ILLUSION APPARATUS. — MORGAN A.
SHERWOOD, National Theater, Washington, D. C. The
invention provides an apparatus for producing a scenic
representation of the burning of a person at the stake,
with wonderfully realistic and startling effect, and also
means for producing fire and flame effects in con-
nection with representation in general.

METALLIC PACKING.—WiLLIAM H. PRENDERGAST,
Savannah, Ga. I'ne packing is designed to be used on
piston-rods and in air-pumps and is composed of pack-
ing ring sections over which lies an equalizing plate
having pocket-like seats at its ends. A spring fits over
the equalizing-plate and is engaged at its ends.

MOTOR-VEHICLE.—AvoN M. CoBURN, Daunt, Cal.
The inventor mounts his engine hurizontally and causes
it to drive a power-shaft journaled in the middle of the
vehicle below the seat. - The power is transmitted by a
friction-pulley to an intermediate shaft and then by
sprocket and chain to the rear axle. By this arrange-
ment power is transmitted without jerk or jar to the
driving-wheel.

Designs.

BARREL. — GorpoN D. CANFIELD, Washington,
N. C. The barrel has a central row of diamond-shaped
openings which alternate in the direction of length of
the barrel with tapered operings lying nearer the ends of
the barrel and giving the latter a novel appearance.

Nore.—Copies of any of these patents can be fur-
nished by Munn & Co. for ten cents each. Please state
the name of the patentee, titie of the invention, and date
of this paper.

NEW BOOKS, ETC.

MoOTOR VEHICLES AND MOTORS: THEIR
DEsieN, CONSTRUCTION AND WORK-
ING BY STEAM, OiL AND ELECTRI-
ciTY. By W. Woiley Beaumont.
London: Archibald Constable &
Company. Philadelphia: J. B.
Lippincott Company. 1900.  4to.
Pp. 636. Price $10.

Mr. Beaumont has the unique distinction of furnishing
to the automobile world the most important contribution
ever made to the subject. We cannot speak in too high
terms of thestyle in which the work is gotten up ; it is
splendidly printed, with rubricated paragraph indexes on
the margin. The illustrations, which number 450, are
well executed and are on a liberal scale, there being
many folding plates. On the whole the book may be re-
garded as a model piece of tecbnical bookmaking. The
subject is treated in a remarkably thorough manner, and
no phase of it seems to have been neglected. About the
only criticism which can be made is that American prac-
tice is not as well represented as it should be. Itis an
indispengable book for every constructing engineer.
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Chicago.” Catalogue free.

Y¥or mining engines. J. 8. Mundy, Newark, N. J.

*U. 8.” Metal Polish. Indianapolis. Samples free.

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

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.

Book “ Dies and Diemaking,” $1, postpaid. J.L.Lucas,
Bridgeport, Ct. Send for index sheet.

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

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

The best book for electricians and beginners in elec-
tricity is ‘* Experimental Science,” by Geo. M. Hopkins.
By mail, $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.

Marine Iron Works.

HINTS TO CORRESPONDENTS

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

References to former articles or answers should
give date of paper an redpa;ze or number of question.

Inquiries not answe) in reasonable timeshould
repeated; correspondents will bear in mind that

some answers require not a little research, and,

though we endeavor to reply to all either by letter.
or in this department, each must take his turn.

Buyers wishing to purchase auy article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same,

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

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

price.

Minerals sent for examination should be distinctly
marked or labeled.

(7993) J. G. B. writes: Will you please
tell me through the columns of your paper if the mouth
of the Mississippi River is higher than its head waters ?
Has the subject ever been discussed by the North Ameri-
can Geographical Society ? A. The mouth of the Missis-
sippi River is several miles further from the center of the
earth than it8 source is. This is due to the form of the
earth, which has been affected by the centrifugal force of
its rotation upon ite axis. In this sense the mouth of
any river which flows toward the south is higher than its
source. It is not true in any proper sense of the term
that the water of such a river flows up hill. It should
not be thought, however, that this affects a water level.
This is affected in the same way as the flowing river.
The surface of the ocean is a water level from the equa-
tor to the poles. We do not know that any society has
discussed this question.

INDEX OF INVENTIONS

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

NOVEMBER 2o, 1900,
AND EACH BEARING THAT DATE.

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

Acetone compound of nitro-meta-toluylic alde-

yde,J. Koetschet.......vovuieeeeieneennenaoannn 662,076
Advertising cover for baskets. etc., A. C. Sim-
T T TS T 662,204

Air, apparatus for removing moisture from, E. " GoLo4
Air brake Omick & Magann . 662:1:')2
Air brakes in emergencies, means for applying

automatic, J. F. Hutchissou . 662,360
Air engine, compressed, M. Floo 662,189
Air vent, A, Roesch................ 662,093
Amalgamating aﬁpparatus, T. R. J 661,995
Animal trap. J. B. Lindsey.. 662,219
Armature core space block, 662,010

Aural battery, C. W. Levalley..
Autographic register, Dinkelblh
Automobile, D. L. Sauerhering.

Automobile’ starting mechanism.

Ross.

Barber pole, C. R. Hanson
Bath cabinet frame, O. C. Daugherty
Battery plate separator, secondary, H. |
Beam hanger, G. B. E
Beam supporter, L. Berr:
Searmg. antifriction, T. B. Doole
Bed bottom, spring, S. D Dilts

Bed, folding, J. F. Wilm
3everrﬁei]!l producing dealcoholized fermented.

661,959
662,213

uller . 662,172
Bicycle. F. J. b 661, 973
Bicycle frame, J S Dikeman. 662,115
Bicycle saddle, B. F. Wheeler. .. 662,158
Biscuit making machine, G. S. Baker 662,336
Boat, serpentine, J. Gresham.. 662,067

Boiler flues,

apparatus for manufactu ing
flanged, F. L. Lane

662.125 Lo 662,127

Book, manifold sales, F. M. 'l‘urck
Boot cleaner, G. L. Lam|

Boot or shoe welt, W. A Knipe
Bottle, C. F. Kihn.
Bottle, S. F. O’Leary
Bottle case or cover, C. Degemeyer, Jr . 656
Bottle filling machine, Nichols & Fowler.......... 36
Bottle filling machine’ bottle support, Nichols &

e
Bottle, non-refillable, S. Bookheim..
Bottle. non-refillable, W. H. Ferris. .
Box fastener, M. C. Ryan .............

Box nailing device, 1. E. vis 661 957
Lox or vessel for puwdered or granular material
E.E.Clement......... ..... cuuierieieceainninn . ‘,2353

nmchme automauc, C. Kessler....

Bread makmf

Brick. G. E. Holdsworth.......................... 602 119
Brick or block for metallurgical furnaces and
preparing same, lining, E. F. McDowell........ 662.288

Brooder, chicken, Brown & St.urt.evam,
Buckle. lock. C. A, Goozey..
Burning liquid f uel, apparatus for, J
Button, E. S. Smith..

Caisson, W. H, M Fadden
Calorimeter, R. C. Carpenter..
‘ameras, reversible back for,
Cane and umbrella, combined
Cap vizor, M. Mattes. .

Car coupling, O. Cauvin
Car coupling, J. H. Ho
Car loading apparatus. A. Stre
Car motors and brakes, controller for
GTOSSIMAN.. . vuuuernreeesenaaearnas
Car side beari railway, R.
Car sign, electric. I. B. Brower. .
ars, mechanism for raising or lowering foot-
boards on open, R. E. Lintner.......cevveuvee.. 66

Carbureter, . 662,

Carbureter, G. L. 662,304
Carbureter, V. J. 662,024
Carriage boot, E. R. Brlgg 662,183
Carriage leat spring, D. N Q| 662.124
Cartridge, com bination gun, H. A. 662,137

Caster, furniture, A. B. Clark..
Centrifugal machine,
Chain, lady’s guard, 8. Leder

Chlormethyl salicylate of thymol A. Eichen-

..................... 662,116
Churn. S A. Mitchel. .. 662,129
Cigar perforator, D. C. Carr. . 661,951
Cigar pouch, J. J. Dittgen.. 662.226
Cigarette machine, H. Robinson.. 662,

Circuit breaking apparatus, aut.omauc, G.

00ds
Circuit closing devlce, E. W. Hazazer.
Chipper, A. Quarrie............o... veuuuunan.
crusher and laud leveler, Blaine & South.
Clod crusher and sod cutter, S. T. Payne...
Clothes line reel, H. Cook.

Combination lock. Morse & Bemi$

Compasses, R. L. Nye.................
Concentrating apparatus,’l‘ R. Jordan............
Concentrating minerals, etc., apparatus for, T.

Controller, E. W. Stuli.
Copper weldable, rendering,
Copy holder, J. W. Harsha

Core, collapsmle. G. H. Ricke
Core oven, ’1 . 1. Rankin.

Corn sh‘éiiiﬁii ’ 'xiiéc'iiiiié ’ 'f'ééa' ) Et‘t'aiéiifxiéiiﬁ" D.
Wandsch

Corset, K. M. C Meredith.. 662,263
Cotton cleaner and boll hui . 661,949
Cotton press, W. A. Pat,t,erson. . 524

Cover for shipping or sLorage vess
ing, F. C. Oltro
Cow tail holder, J. E.
Crank hanger, W. H. Fauber
Crate, egg, Palmer & Il.ake.
Cream separator, Titus & B:
Crushing machine, T. R. Jordan
Cuff holder, J. G. Kirchhof
Cuff holder, E. C. She dd .
Cultivator couglmg
Cultivator, disk, L. Kirl
Cultivator, riding sulky, J
(‘uluvator. walking sulky, J. Jel
Curtain pole support and shade rnller bracket,
combined, nson
Cutter body and making same, E. Childs.
Cutting machine, D. Carlaw.
Cycle saddle attachment, Brooks and Holt.
Damping pad, etc., Weaver & Bad eley..
Dental handpiece, H. F. JON@S.......eionrss veveuns
Desk and seat, combined school G. P. Bent,on
Display device, J. A. Pet .
Door loc¢k, open, H. J. Perkms
Draft equalizer, Kugler..
Draft evener, J. Brannmg,
Dredger, S. A. We:
Dredging apparatus. M. M. J. 0. O’Conor.
Dredging apparatus, H. R. Wheeler..
Dressing chair, C. A. Robertson.
Drum, heating, J. Mahe
Dye ami making same. blue—red azo, Israel &

............................................. 662,122
Dye aud making same, gallocyanin sulfite, C. De
la Harpe €t @l.....oveeeeee i vroes cosannonns ves 602,224
Dye and making same, indigo J. Koetschet . 662,073
Dyeing, E, Haussmann.... ... 661,985
Dyeing apparatus, W. Mather. 662,281
Electric_fixtures, supporting block or bracket
for, J. 3t 661,986
Electric machme, dynamo, F. W. Throop. 662,04
Electric motor control, F. W. Garrett.. . 661,971
Klectric motor control, E. W. Stull.. . 662,039
Electric motor controller, F. W Garre . 661,972
Electrolytic apparatus, E. Mot: 662,286
HKlevator door, E. Rubbert....... 662,095

Elevator safety appliance, Gracey
Engine dash pot, steam, M. R. Moore.
Engine operahed by fluid under

ingine Btopplu devi . Carro 144

Engines, electric ummon plug for interna

B biusmun. K. R Sli ! 8. 662,317
ngines, sparking ignite:

L e . 662,315
xer CISlnF and sage de: 662,083
ixpa nsible bit, J. P. Lavigne. 662,199

Explosion engine, T. L. & '1'. J. Sturtevant. ,040
,l‘xploslve engine, multiple-cylinder,

A. J. Sig-

Extensnon table, Nonnast & Tesar ,290
Extension table, rollertop. C. D, & J. P. Barr.... 109
Fabric strength testing device, W. M. Vermllye 662,327
Faucet, water, J. P. Karley.......... .... .......... 51,966

Fertilizer feeding and disimegratlng apparatus,

J. K. Bu 662,350
Filler tip, F L Nlch .......... 085
Filtering apparatus, L. 0 Crosscu 662,252

P.
Filtering or purifying and aerating water, appa-

ratus for, J

Fire alarm device, automatic, E. F. Sitts. 032
Fire escape, O. Nelson....... 662,243
Fire escape, C. Stoll.......... . 662,036
Fire pump apparatus for buildings, J. Ewart... 662,229
Fired or burned, apparatus for supporting and

carrying into or withdrawing from ovens ar-°

ticles to be, E. alletal........ooeee oo oe 662,161
Fireproof construction, C. A. Balph 662,162

Fishing bait, artiticial, E. A. Warren.

Floating body E. G. Bailsy 662,335
Floor, E. Goehst............ 662,376
Klue stopper, .l L Clark 662,220
Kluid pressure motor, double acting, W. (‘hilton 662,056
Friction brake, J. H. K. McCollum. .012

Furnace, Koehler & Calmbach.......
Furnace air heating protector, Abbs yn
Furnaces, pneumatic device applicable to rivet

heating, B. A. Brown...............coeiinieenn.. 661,950
Furrowopener, marker, and coverer, combined,

A. Glit: .. . 62,192
Game apparams. I, 0. N issie 662,151
Game registering device. 662,322
Garment hanger, accesmb e 8 661.947
Gas'burner, C. S. Steward.. 662,035
Gas burner, incandescent, A. P. 662,321
(Gas burner, incandescent, C. W. 662,324
Gas burners, automatic shut

G. McAlpine, Jr......... 662,082
(as engine, Altham & Bea 662,181
(as generating machine, J. F 662,276
Gas lights, mantle and mantle suppor

descent, M. & A. 1'. Herskovitz.. . 662,381
Gas producers, steam superheater for 662,062
Gus, storing acetylene, K. N. Dickerson 662,258
Gases, means for conserving liquid, J. F. Brady.. 662,217
Gearblank, Boyd & West.............couuvnennnanaae 662,344
Glass articles, apparatus for manufacturing hol-

low, P. T. Sievert. .............. . . 662.203
Golf tee, H. E, Wetzel . 662,268
Governor, engine, B. Irwin ...... 662,121
Governor, pressure, A. Roesch. 662,004
Grain binder, W. C. Martin...... 662,079
Grate, dumping. E. Gibson........ . 662,118
Grinding wheel center, J. Macphal 239, 662,240

il 662.:
Guns, firing mechanism for automatic quick-fir-
ing, Dawson & Silverman
ackling machine, J. V. Eves

Hanger. See Beam hanger. Crank hanger.

Harness pad former, J. A. Kramer . 662,123
Harvester, corn, A. N. Russell.............. . 62,306
Hat brim rounding machine, J. Stewart, J. 662,176

atchway cover fastening, M. Mulholland..
Hatter’s tank strainer, Dwyer & Whltnaker
Hay press, A. Bennett.
Hay press, A. Sherrer.
eater and stock tank, combined, Schoenwetter
& SChultZ.eooue ittt v 662,098
Heaters, automatic temperature regulator for
water, A.Roesch.................ooioiiiiii i
Henting and vermlatinz system, I. D. Smead.
Hinge safety guard, J. H Pineo
Hose and weeder, combined, G. A. Morrell
Hoist, cannery, J. C. Wesr.
Hoisting apparatus. H. C. Behr.....
Horse controlling device, C. E. Will
Hose coupling, C. Diehl
Hosereel, BE.Clff............. ciiiiiiiiiiine cannnnn
Hydrosulﬂte and making same, double, MéezBaz-

Incandescent mantle, A. Ko
Insect guard, R. Forrest.
Ironing table, S. D. Dilts
Jar closure, J. C. Mills
Knitting machines, pr

Hammond..
Knitting or lik

Wilcomb. 662,159
Ladder. I. M. 662.060
Ladder, store, E. W. 662,108
Lamp. & V. B. Cahill 662.105
Lamp, electric are, J. J. W 662,048
Lamp ventilator cap, street, A. E. Shaw. X

mes' terminal connection for electric. A.J.

Lathe screw cu ﬁ
Lathe, turning, F. R. Clark.
Lever locking mechanlsm.
Linotype machine, F. J.
Liquid separator, centrifugal,
socomotive boiler, J. 1. Connelly.
Locomotive turn table, L. H. Sho

S_

Match machines, composition applying mechan-
ism for, W. N. Palmer......ccceoeeeeuceirececnanss
Measuring can, oil or gasolene, F. B. Hinkel-

Loom, E. 8. & W. L. Stimpson............. . 662,320
Loom beam attachment, L R. Saatweber... ... 662,029
Magneto-electric machine, Simms & Bosch. ...... 662,316

662,297
662,273

Measuring textiles and recording scaies, ete., ap-

paratus for, E. Sauermilch
Mechanical movement, P. Duchscher.
Medicinal boot or shoe, H. F. Crawford.
Melting furnace, A. Pl ...........................
Memoraudum blanks or che like, holder for, H.

662,153
662,061

662,223
662,019

. 661,977

L .......
Mold, C F Haglin
Mortar mixing machine, D. W. McGrath
Motor. See Fluid pressure motor.
Mowing or grain cutting machine. J. McGough..
Music leaf turner support, S. W. Hornbeck.......
Mustache guard, D. Hubbard .
Needle holder, C. T
Nitro toluillm aldehyde.
Nut lock,

Nut lock, W. N. een
Nut lock, R.' M. Reade..
Oar and rowlock connection, A.
Oil cup, M. J. Zahniser.

Oven, J. .. 8
Oven, bake, W.
Packing bag, J
Packing case, B. A. Galbrai
Paper bag holder, A. E. Brunso!
Paper drying apparatus, 3. A. Copenhafer.
Paper making machines, wire web guide

Harvey, .
Pen, fountain, H.
Pencil point protector
. L. Cranstone.

rth..

Pho\tograph colo i
ographic finder, Magagnc - & Ful to
Photographic plate rack, Crissy & Dulles.
Picture supjiort J. B bst..

Pipe hook,

662,196

.. 662,266
662,173

662 084

Planter and fert.illzer "distributer, combmed 8.

D.

Planter, check row corn, J. C. Stanley
Plow, Noble & Keeton................
Plow attachment, E. H. Kuhl
Plow, cultivating, C. L.
Pole for telegraphers, etc., E W aerrell
Pole top, P. G. Reyno ds..... .............
Power, means for transmlmn s
Power trans mitter, F. S. Weat.
Power transmitting devnce.
Press for embossmg. etc., C. Seyb
Printer’s rule, C. C. M.
Printing press gage, G. C. Wolven.
Pryning implement, R. Albach..
Pulley, J. Winter.... ........ ..
Pulley, conveyer, M. Garland...
Pulp wood chipper. A.O. Lombard.
, W, Wildman........coveeieiiiionnnn

ld.

’unc ing bag suflport Whitely & Duncan. 045
Railway switch, H.O’S8hea.............ccccenunnnnn 2,016
Range finder and turret, combined. B A. Fiske.. 661,968
Ratchet for pulleys. etc., roller, G. E.Hall........ 661,978
Recording instrument, message, J.J. Ruddick... 662.308
Rifle. C. J. & C. Hamilton 662,068
Rifie, re eamng air, W. J. 662,054
Rocker fan attachment, J. J. 662,242
Rolling mechanism, L. D. Davis............. 662,146
Rolling mill tranfer table, Bryson & Evarts 662,
Safe, J. H. HOWArd..... .. seriiieirnueiniiiiinnnes 661,989
Samplm avemging mixing, and storing ma-
terials in bulk, T. A, EdiSOn., ..... .......... 662,063
Sash holder and fastener. W. A Hulme........... 661,991

ulm

Sashes, securing flexible material to window, O.

M. Edwards .
aw guide, band, A.
cale beam, C. G. St,ruble
calé, computing, J. H. Schn
Scales, dead rail st,and for track, J.
Screening apparatus, T'. R. Jordan
Screw, E. W. Rodd..
>crw machines,

Sealin dev ce, bot tie, F.

eed elinting machine, cotton, H, Barditzk
ewing machine darning attachment, W Ragen.
ewing machine needle, S. S.-Roszell..
Shade roller, spring, E. F. Harr.shorn
shafting, geared ﬂexible, E. B. Collins.
Shears, H. A. Decker............... ...
Shelf probect.mn W H McNamara.
Shingle, metallic, C. A. Galvin
Shul)as, Wlel?ns for controlling water bailast in, G.
Shoe trimming machme, O. A. Davis.
Sifter, C. 8. Broadman..
Sifter, ash, 8. C. Hart, .
Skirt procector. S. B. Sowden..
Sluice gate, Prescott & Furber.
Smoke consuming furnace, J. Slater
mokehouse, Simpson & Senior
now melter, J. Mandrey..
oap, G. A. Schmidt...

0ap press, E.J. Forrester.
park arrester, E. Cory.
peed changing mechanlsm Fischer & Otto
peed mechanism, varying 'H . B. Mitchell..
Spraying device, liquid, . P. Jobnston.
Stable, J. Hinks.........ooooeees oua
Stapling machine, Ariggs & Barrett.
tay bolt, G. R. Joughins....
Steam boiler, L. J. Harris..
team boiler, A. Mercer...
team generator, Davies & Ross
team generator, C. L. Palmer..
titch machme. ornamental, 1. R. Burdick.
tove, J. E. Hatch

tove, cooking. A.S.Tompkins.
tovepipe, W. Haylor............
tovepipe collar holder, W. E. Sy
trainer, milk. E. S. Lagerquist.
treet sweeper, W. J. Cowan.
Sucker, Britton & Morro
ulky rake, W. Lincoln..
Swimming device, K. F.
yringe, vaginal, J. A. Bell
able tops, etc., ‘changeable

Tar kettle, fireproof, E. Cubbidge
'I‘elezra&ms. means for rapidly transmitting, Poi-
lak i
egrams, rapidly transmitting, Pollak & Virag.
Telephone receiver, H Hipwell.

Il coupling, W. 8.
11 coupling, J. G.
11 coupling, A

=)

['hi

E. B.

Throat shield W. W.
Tire, W. A. Wright .
Tire and shoe, pneumatic, A. Vreeland
Tire for vehicles, elastic, H. T'olm.
Tire, non-puncturable pneumatic. E 'L &S. B

Alexander
Tire, non-slipping rubber, K.
Tire, vehicle. . Masters. . .
Tires, inner tube for pneumatic, T. R. Pal mer..
TOb\?&:(l:lo stripping and booking machine, J. R.

1li

Tonguetip, A. A. Lerbakken
Tool, combination, J. C. Lewis
Torch and heater, C. L.
Toy hoop. P. A. Smith...........
Toy moueyhox. W.H.Dietz .
Track structure, H. O’Shea...
Translating device, F. M. Bell.
Trolley, H. S. Goughnour....
Trolley, F. A. Merrick......
Truck, car, A. B.du Pont..
Turfing lmplemenn H E. Lawrenc
Typewriter, J. P. gell
Typewriting mac bme w. J.
Typewriting machi
Typewriting machine, C. Gabrielson
Typewriting machine dog. H. Allen
Umbrella lock, E. L. Ap leb
Vacuums.&agmz high
Valve, A
Valve, balanced slide.
Valve, compression engine, H. J. Schm
Vehicle, J. A. Hamelback..
Vebicle driving gear, motor,
Vehicle drivmg mechanism, motor, J. E.'T

Vehicle fra
Vehicle, motor, T.
Vehicle, motor, J.

. Dooley
K. Thornyero

. est. . ;
Threshin machlne feed regulating mechamsm.

828
©

PAR. < veeoascosnereocscssasessasassssasanns 2,020

. 662,212
362

52,208
662,372
662,206

Vehicle, motor, H. G. Underwood. 662,138
Vehicles power device for road
gg,ozs

. Anders
Voltage controller. m
Vulcanizer, P. Funck.
Wagon, lumber or log.
Washboi]er. steam,
Washer, A. Lamm..............e....
Washing machine, piece, C. C. Keny
Water cooler dispensing device, F. A Emerick
Water pressure regulator, O. Mueller.
Watering apparatus. stock, J. H. Hanson
Weighing machine, automatic, J. W. Berr
Well drilling mechanism, artesian, L. J.
Wheelbarrow, V. A. Gates
Whim, J. H. O’ Bri
Whip socket, O. Carte.
Windmill, J. C
Windmill’ drmmzngar. L. W. Noyes
Wire, coated, J
Wire drawing machine draw in, J. W. Hawkins.
Wire drawing machines, adjustable die holder
or, J. W. Hawkins........ciciiiiiiiieienisanaes
Wire rope sockets, making metaliic, W. 8. Bidle. 662.2
Wire stretcher, B, H. Passmore 662.133
Wire tightener, W. A. S8hor G
Wood 1mpregnanng apparatu,. Stern & Kemp-

cNutt.

ofer
Brick, fire, W. M. Brinkerhoff............

Brushes, etc., back for, W. F. Marshall
Buckle, .P 1k ..

Calendar, M. C. Hall..
Car coupling knuckle.
Comb, K. Grell....oooovviie vennn

Comb'and pencil holder, F.J. French..
Concentrating minerals, tube for,

Corset side section, E. T. Mui
Cycle crank hanger, motor M Holle;
Cycle frame, motor, G. M. Holley..
Dispensing vessel, B. F. Merssmann
Door hanger pulley frame. P. A. My
Kngine frame, gas, G. A. mblix
Eye, garment, A M. Marshall
Game board, F. D. Fuller
Glass, sheet, W. Buttler
Grave headgiece, E Bicl
Pan cover, ake, Hanson
Ring, G Henckel......
Rug, etc., L M. Armstrong
Sewing machine frame, H. J Ha.ncock.
Shoe arch spring, J. Slater.
Tprayer body, G. F. Clark..
elephone case. slot, W. A. Fost
Telephone pole box, W. D Gharky
Tool handle receptacle. . B. Higgms
Towel holder, L. McCutchon...........
Vapor burner, I N. Marqui
Wagon body, P. J. Reid..
Weather vane, D. Hai ght.
Wheel, sprocket, W. E. Norton

SRR
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BREERRER

TRADE MARKS.
Agricultural machinery, Deering Harvester Com-
pan;
Appare¥ certain named wearing, H. Black & Com-
pan Ny 3
Beer, National Brewery Compan
Bottle washing machines, A. E.
Canned fresh water fish, Buckeye Fit
Canned meats, F. Wolferman......
Cement, Portiand, Hammer Socie!
Chucks, lathe and drill
pany. ..
Coats, sa A
Coffee substmne. w.
Coffee substitutes, D. H. i
Corsets and bust forms, Bortree C
Dairy products, certain named, New York Con-
densed Milk COmpany........ccoveieseieeannnn...
Dampers for hot air pipes and smoke pipes, S. M
Howes_Company
Firearms, Remington Arms Company
Flour. wheat, Duluth Universal Mlll Company
Gin, Tanqueray, Gordon & Comp.
Groceries, certain named, Cudahy

ples,
er, tanned, B. D. Bisendrath. .
Medicilxlial preparations, certain named, J. W.

hittier
Paint composition, A. L. Ric:
Paints and enamels, Gerstendorfer Brothers .. 35,
Paper, carbon, 'I‘ypewrner Cushion Key Com-‘

pany.
Petroleum, refined, R. C. Corner
Pianos, O. Wissner

. 30475
Preparations for the complexion, G. ra, ndon 55.463
Shirts, bed robes, and panjamas, D. "Jones & Sons 35,4
Stoves. ranges, furnaces, and parts thereof, Pitts-
burg Stove and Range Company................
Toothpicks, wooden, C. Forster............ 35,45
Underwear, certain named article of, H. L. Ford-

LABELS:

“ A. B. C.,” for beer, American Brewing Company,
7,909 to 7,911

‘¢ American Gentleman Rye Whisky,” for whisky,
A. Herzber
¢ Armoza,”

Com
** Blue I.?abel » for whisky, A. Forbes.
Cleveland

P T g

for cigars, American Lithographic

Brewing Company
* Dotty Dimple,” for

States Printing Company........... ;897
¢¢Horse Radish Jack » for horse radish, A. Cii 899
“ La Introduction for cigars, Schmidt & Com

. .. . 7,906

States Printing Compan 7,896

** Montana Sport,” for cigars, Schmidt & Company 7,905

¢ Murillo,” for cigars, Cuban American Man ufac-
turing Company

*“ Nanine,” for cigars, Schmidt & Company

‘¢ 0il of Vanilla,” for an extract, D. Lamonm

‘*“'Pa-kal,” for a medicine, A. H. O

* Railway Supplies and_Pulp Wood,” for railway

supplies, ete., L. R. Martin..........ocveeniniinss 7.916
“ 8and Stone Brand.” for butter, J. K. Amend.. 7,894
“ Silver Creek Creamery,” for butter, J. J. Powers
& COMPANY.. v iineeins cenrresases sesssansienns 7.893
** The B]ue and the Gray,” for beer, American
Brewing ASS0CI&LION.....ooiviriiiiiies coveeennnn 7,908
“The Famous Maryland Carpets,” for carpets, J.
Hines & Son. . . 1,915
* The New Process Butter Company,” for oleo-
margarin and butterin, G. D. Davis............ 3)
* The We Girls Company Cigar,”* for cigars, We
GITIS COMPANY....uuuunrriennaaseaeevesriaaaneens
“ W oman’s Eriend »” for an antiseptic, Standard
Remedy Company ................................. 7,900
PRINTS.
‘¢ La Numancia,” for cigars, Schmidt & Company.... 275

*“ The We Girls Company,” for cigars, We Girls
COMPANY...etiiiiineeietetisnnseieessreeeeeeeasnieann 216

A printed copy of the specification and drawing of
any patent in the foregoing list. or any patent in print
issued since 1863. will be furnished fromthis office for
10 cents. ln ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361

| Broadway, New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore
%omz list, provided they are simple. at a cost of $40 each.

f complicated the cost will be a little more. For full
instructions address Munn & Co., Broadway, New
York. Other foreign patents may also be obtained.
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Foot and
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s “Star” . o,
S Automatic
Lathes

Cross
Feed
FOR FINE, ACCURATE WORK
Send for Catalogue B, .
SENECA FALLS MFG. CO.
695 Water Street,
" Seneca Falls, N.Y., U.S. A,

TOOLS ano SUPPLIES :
« SEBASTIAN LATHE (0208 CiNRAT

CINCINNATL O,

Tool Topics Tersely Treated

There is no book in the world devoted
exclusively to the description and
illustration of Tools for all trades
except the thoroughly up-to-date and
improved edition of

MONTGOMERY & C0.'S
TOOL CATALOGUE.

It i8 a handy book of ready information
. about every known tool and has a co-
WFNINS pious index for reference. Pocket size.
SRR Sent by mail for 25 cents.

MONTGOMERY & CO., 106 Fulton St., New York City.

WORK SHOPS

of Wood and Metal Workers, with-
out steam power, equipped with

BARNES’ FOOT POWER
MACHINERY — —ccumm.

allow lower bids on jobs, and_give
greater profit on the work. Machines
sent on trial if desired. Catalog Free.

W. F. & JOHN BARNES CO.
1999 RusY ST., ROCKFORD, ILL.

PHYSICAL AND SCHOOL APPARATUS
' TOEPLER HOLTZ

SELF CHARBING
MACHINE

For S8chool, College or
X Ray work. . -

8~ Circular free.
E. S. RITCHIE & SONS,
Brookline, Mass.

THE _JOHNSON ROTARY PUMP,
N

= JOOL
CATALOGUE.

Simpleofconstruction, positive
in action, easy and quiet in ope-
ration. Bepecially adapted to
pumping soap, oil, sugar, lard,
glucose, acids, starch, glue, var-
nish, coin and water, malt, etc.
.arge sizes for irrigation.

Made a8 & belt or steam pump, or com-

bination, or operated by electric motor ——a——
or gasoline engine. Manufactured by ARG
DAVIS.JOHNSON CO., Station V, CHICAGO, ILL.

ONE-HALF YOUR

ﬁSAV We Tell You How. FUEI_

ll&?repterkadhtor Co. 26 Furnace St. Rochester, N.Y.
CUYER’S PATENT

DESULPHURIZING 'FURNACE.

Latest, Cheapest and Best.
Takes the place of Heap
or Stall Roasting.
Saves time and money.
g | Write for particulars.
HENRY GUYER, Casilia 514, LIMA, PERU, S. A.

The Perfection of Pipe Threading

isadmitted.to be reached when our
0. PIPE ;I‘I}INREADING

is used. As a hand machine it is the
only ope known that will cut and thread
an 8 inch pipe with ease and satisfac-
tion. One valuable feature is. that it
has no arbitrary lead screw for deter-
mining style or pitch of thread to be

ol MERRELL MEG. 00
501 Cnrtios st “Yroleds, Ohio.

MP - POWER.

is attained only in the

TABER ROTARY PUMPS

2 They are mechanical,

p simple and dumble.W_iﬂ

ump hot or cold fluid,

hin or thick. Requires

no skilled mechanic. "Most

Power at least cost. All parts

nterchangeable.

= iron, steel or bronze. Can be

driven by belt, motor or en-
qlne attachment. Large 1llustrated. Catalogue Yfree.

ABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S.A.

LEPHYR MAGNESIA

PLASTIC COVERING.

Unequaled as a non-conductor of heat for use on al}
steam and fire hested surfaces.

Guaranteed to cover 40 square feet, flat surface, 1inch
thick, and weighs only 60 pounds per bag.

Magnesia Asbestos Moulded Sectional Covering,
Felted Asbestos Air Cell Sectional Covering,
Wool Felt Sectional Coverings,

Asbestos Cement, and a complete line of insulat-
\ng materialg of all kinds. For prices address

THE CORK FLOOR AND TILE CO.,
139 Congress Street, Boston, Mass.

PERFECT - PU

Durable and Efiicient.

“The Reeves”
Variable Speed
Countershaft

for securing any speed without
change of belt or loss of time, Es-
pecially adapted for all kinds of Lron-
¢ worki g Machiuerf Iron Lathes,

Planers, Boring Mi. fs, Shapers, etc.;
; Cement Machinery, Experimenmi
Machinery—in fact all kinds of ma-
3 chmer{ requiring a change of speed.

‘With it a large increase and a better
grade of work can be produced.

E¥ Send for handsomely illustrated
. catalogue * S. A.’ free.

REEVES PULLEY CO.
COLUMBUS, IND,, U, S. A.

r

of the SCIENTIFIC AMERICAN.

In order to introduce the new edition of this Great Library, the publishers
have arranged with the American Newspaper Association to supply a limited
number of sets to its patrons, on special terms, among which are the readers

Unparalleled Offer to Scientific American Readers !

D

Thirty-one large volumes,

N

WE DELIVER,
FREICHT PAID,

ON RECEIPT OF $ I lnu

BALANCE AT THE EASY RATE OF
TeEN CeNTs A Dav.

THE NEW WERNER
EDITION OF 1900

is a magnificent set of books; it is printed
upon a superior qualitgoof book paper, is
strongly and elegantly bound, and above all
the ’

Type is Large and Clear.

It is equal in EVERY respect to the English
edition, of which it is a complete reprint;
and in addition, our subscribers receive the
Werner Supplement, in five volumes, which
brings information to date, and is essential
to American readers.

A COMPLETE
FAMILY LIBRARY.

A Library of His'ory, Biography, Law,
Literature, Fine Arts, Natural Sciences,
Gamesand Pastimes, Medicine and Hygieune,
Philosophy and Psychology, Economics ‘and
Political Science, Theology and the Science
of Religions.

It is a Library for the Merchant, the
%%;xdixllt, the Young People and the Busy

' orld.

A Library Without a Rival in Complete-
ness, in Authority and in Up-to-date-ness.

Reviséd to Date.

.

THE NEW 1900 WERNER EDITION OF

Encyclopedia Britannica

WEBSTER’S “5ictiovary -

On receipt of $1.00, balance in small monthly
ments of $3.00 each, we will send, freight prepaid; a
complete set of

1)—THE ENCYCLOPEDIA BRITANNICA.

;

(4

SEND $1.00 TO-DAY

tunity, or write for full particulars, mentionin
Scientific American.
not satisfactory.

The American Newspaper Association
148 Fifth Avenue, New York.

8x11 inches, 25,000 pages.

FREE!

THE DICTIONARY is
a magnificent volume
of 2370 pages, over 2000
engravings, and many
chromatic colored
plates of great beauty.

Our Offer

Scientific American Readers |

ay-

—THE GUIDE TO SYSTEMATIC READING.
—WEBSTIER’S ENCYCLOPEDIC DICTIONARY.
—A SOLID OAK BOOKCASE.

and take advantage
of this splendid oppor-

Money will be refunded i

1

: The Only find
that Hont 24

Dryon the

; o

SOLD EVERYWHERE.

Williams’ Shaving Stick, 25c.

Genuine Yankee Shaving Soap, 10c.

Luxury Shaving Tablet, 25c.

Swiss Violet Shaving Cream, 50c.

Williams® Shaving Soap (Barbers'), 6
Round Cakes, 1 lb., 4oc. Exquisite also
for toilet. Trial cake for 2c. stamp.

Tke only firme in the world making a

specialty of SHAVING Soaps.

THE J. B. WILLIAMS CO., Glastonbury, Ct.
LONDON PARIS DRESDEN SYDNEY

Face”

Queen Transits and Levels

High Grade Instruments with the Latest Improvements.

161() page En- A0 pagel%ath-
neering ematical Cata-
%atal ogue on THE QUEEN logue on ap-
application. plication.

ENGINEERS’ AND DRAFTSMEN'S SUPPLIES.

Optical and Scientific

QU EEN & c 0 *y Instrument Works,

69 Fifth Ave., New York. 1010 Chestnut St., Phila.

SEND 106 FOR 126 _PA| ILL.CA‘FI' E.
\)

¥ T o0 ‘"ﬁs
pN® ‘;S\oﬂa
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GOODNOW R WIGHWTIMAN.

TO MINE OWNERS

You need a Hoisting Engine.
You want the best, strongest,
safest, most up-to-date engine
that is made—the most durable
and yet the greatest
saver of money. Send @

for our free catalogue

and state the size of en-
Eine you want. We

uild ‘them for mines,

uarries and docks. Both
riction and geared 3
hoist, 6 to 160 H. & - > —
Alllqparm easily interchan&eable. WEBER GAS & GASOLIN
ENGINE CO., P. 0. Box 1114-a, Kansas Clty, M¢

™, METZ KEROSED

& WEISS
and GAS Engine

burns KEROSENE ot
and safer than gasoline. =uow,

oy 1

W,

matic, simple, reliable No
electricbattery or flame used

HALF A BILLION

ADVANCE IN VALUES

of Stocks on the New York Stock Exchange
in four days of last week following Election
shows that ¢onfidence is fully restored.

Mining Stocks Lead the Boom,-

and for the next few years stocks in legiti- |
mate working mineswill pay the holders enor-
mous profits if carefully selected through a
responsible house. We do the largest exclu-
sive Mining, Banking and Brokerage business
in the United States, and by our thorough’
methods of investigation and monthly reports
from our own representatives and experts in-
the respective camps have invariably made
PROFITS, NOT LOSSES, FOR OUR
CUSTOMERS.
‘We haveseveral first issues low-priced stocks
and dividend payers which will pay very large
" and immediate profits, that any investor desir-
ing unusual interest and absolute security of
principal should investigate. Send for pamph-
lets of our 4 successful properties in combina-
tion and booklet, “ About Ourselves,' describ-
ing our stuccessful methods and showing how
the excessively large profits of mininginvest-
ments can be obtained with no risk of 16ss.

DOUGLAS, LACEY & CO., .
Bankers & Brokers. Mining Stoch Exclusively
_66 Broadway—17 New St., New York.

BRANCHES : .

CLEVELAND: “ The Cuyahoga " Building.
PHILADELPHIA: ¢ The Betz " Building.
BOSTON: ** The International Trust Co.” Building."

AMERICAN PATENTS.— AN INTER-
esting and valuable table showingthe number of patents
granted for the various -subjects upon which petitions
bave been flled from the beginning down to December
31, 18%4. Ccntained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 100%2. Price 10 cents. 10 be had at
this office and frow all newsdealers.

ALL STEEL NAIL NIPPERS.

THE RIGHT SHAPE AND MADE TO USE,
For Lifting and
Cutting Ingrown or
Heavy Nails, They
Have No Equal. _
No. 400, like cut, 4% i
Inches Long. Price, '75 Cents, with Leather Case.

§F~ Send for Catalogue of other Manicure Goods.
Emil Forquignon Mfg. Co., 835 Broadway, New York.

For Sale,Machinery

Now at Norton Mills, Vermont.

IN. SAW MILL AND PLANING MILL.

1 Double Engine, 200 Horse Power 3 Boilers. 1 Circu-
lar Saw Board Machine; Carriage 24 ft.
Board Machine; Carriage 55 ft.. "1 Parailel Edger; Fdge
40 ft. 1Clapboard Machine. kLath Machine. 1Shingle
Machine. 1 Clapboard Planer {Dguble); 8. A, Wood’s
make. 2 Planers and Matchers; S, A Wood’s make.

1
Edger (Light). 1Planer (Heavy). 1 Steam Engine, 50

Horse Power. Butting, Trimming Saws, Fixtures,
Shafting, Belting, etc. Xg‘ly to
STUART A. BALDWIN, Norton Mills, Vt.

1 Circular Saw |

ARTESIAN

Wells, Oiland Gas Wellsdrilled
by contract to any depth from50
t0 3000 feet. We also manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drillin
Machines for 100 to 1200 feet.
Write us stating exactly what
isrequired and send for illus-

- trated catalogue. Address

WELL ENGINEERING AND SUPPLY CO.

LIBERTY STREET, NEW YOLK, U. S, A,

-
THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hammond, M.D, A val-
uable and interesting paper in which the subject is ex-
baustively treated tfrom the following standpoints: 1.
The use of the cycle by persons in bealth. 2. The use of
the cycle by gersons diseased. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
To be had at this office and from all newsdealers.

PIERCE
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for Interior, Short Line, Intercommuni-
cating and Hotel Work., Write us for
KA prices, catalogue, etc., with testimonials
a.nd references. Estimates cheerfully
Sl furnished. Agents wanted.

THE_SIMPLEX INTERIOR
TELEPHONE CO.,

431 Main St., Cincinnati, Ohio.

WON A DIPLOMA OF

THE GRAND

HIGHEST
PRI POSSIBLE
IAWARD,

S e ege

The Paris Exposition.

# This award was made by an INTER-

[ NATIONAL JURY OF TWENTY-FIVE MEM-

BERS, AND IN COMPETITION WITH
TWENTY OTHER TYPEWRITERS.

The Smith Premier Typewriter Co.,
SYRACUSE, N. Y., U, 8. A.

Perfect regulation.Belted or
directly coupled to dynamo
for electric lighting, charg-
ing storage batteries and

all power purposes.
g Send for Catalogue,
A. MIETZ,

128-138 Mortr St.,
Markt & Co.,London,Hamburg,Paris

HIGHEST EFFICIENCY

attained in the

STOVER
GASOLINE
ENGINE °

The best is always cheap-
est. Write for prices.

STOVER ENGINE WORK, FREEPORT, ILL.

PALMER Stationary
and Marine Gasoline En-
%nes and Launches, Motor

agon Engines, Pumping

Engines.
¥ Send for Catalog,
MIANUS, CONN.

PALMER BROS.,
The ““ Wolverine ’* Three

Cylinder Gasoline Ma-
rine Engine.

The only reversing and self-
starting gasoline engine on.
the market, Lightest engine
for the power built. Prac
cally no vibration. Absolute-
ly safe. Single, double and
triple marine and stationary.
motors from xEo 30 H. P.
WOLVERIN ’
MOTOR WORKS,
Grand Rapids, Mich.

“NEW YANKEE"
DRILL GRINDER.

A MECHANICAL TRIUMPH.

50% of time saved. No calipers, gauges
or measuring instruments. Any clear-
ance obtained instantly. Simplest ma-
chine ever invented.

Send for catalogue of 10 styles.

WILMARTH & MORMAN CO.,
153 Canal St., Grand Rapids, Mich., U.8.A,

MILLS FOR ALL MATERIALS.

— OUR BUSINESS 15 TO MAKE
MACHINERY FOR GRINDING

GRAIN, CRUSHING ROCKS AND

PULVERIZING ALL HARD 5U8-

STANCES. WE HANDLE ALL

it

AND STILL SAVE

-— MONELY,
ONCE AND Yoy pymty CHANGE:

DEALWITH
ESTIMATES FREELY FURN!SHED.

SPROUT, WALDRON & CO.
SENDFORCATALOG N0 4) -MUNCY, Pa.




cnm
Electro-Plating
Apparatus and Materiai.
' THE
@l -Hanson & VanWinkle
== Co.,
Newark. N. J.
136 Liberty St., N. Y.

30 & 32 8. Canal St
Chicago.

RESTFUL SLEEP

In Camp, on the Yacht and at Home.

“Perfection” Air Mattresses,

CUSHIONS and PILLOWS.

Send eyour bustness card
p. 190 catalogue.

for |

Mattress with Pillow attached. Also
owing Mattress deflated.

Clean and Odorless, will not absorb moisture.
Can be packed in small space when not in use.
§F~ Send for Ilustrated Catalogue.
MECHANICAL FABRIC CO., PROVIDENCE, R. I.

Porter’s umane Bridat.

No Bit in the Horse’s Mouth.

Horsemen indorse this Bridle
becauseit is the best for all horses.
It prevents froching, lolling of the
tongue, etc. No more trouble with
sore mouths. The hardest pullers
driven with ease. Every lover of
the horse should use it, because it
is humane. Exuip ed with
Straps to Fit Any Bridle.
Retail Best Grade Nickel, - $5.00
Retail Best Grade Enamel, 4.00 Y
Second Grade Nickel, - - - 3.30
Second Grade Enamel, .00

If your hardware or harness
dealers do not have them write us.

Sent prepaid on receipt of retail price.
State if you use side-check or overdraw. Agents Wanted.

PORTER HUMANE BRIDLE CO.,
Dept. A, Sudbury Building, Boston, Mass,

CROOKES TUBES AND ROENTGEN’S
Photography.—The new photography as performed by
the use OF& kes tubes as a source of excitation. All
about Crookes tubes. SCIENTIFIC AMERICAN SUPPLE-
181, 189, 23N, 243, 244, 792, 795
903, 908, 1050, 1034. 1053, 1056, 1057. also
SCIENTIFIC AMERICAN, , 8. 10 and 14. Vol 74.
These profusely illustrated SUPPLEMENTS contain a
most exhaustive series of articles on Crookes tubes and
the experiments performed with them. Among them
will’ be found Prof, Crookes’ early lectures, detailing
very fuily the experiments which so excited the world,
and which are now again exciting attention in connec
tion with Roentgen’s photography. Price 10 cents each
To be had at this office and from all newsdealers.

Style 61. Cs.mg
8

SENT ON TRIAL.

Prepaid to any address,

Coggeshall Patent Steam Tube Cleaner.

THE CLEANER THAT CLEANS CLEAN
No Moisture, Saves cost quickly. A trial costs
Scale. Cleans from end toend. you nothing

The Coggeshall Mfg. Co., 123 Liberty St., New York.

_GET A MOVE_ON
Witn one oF our
o= MONARCN
: $
¥ P
“Ereg g

NE & YACHT CO_GRAND RAPIDS MICH

=

‘20000
AND une

Y4 1o 45 nowst rowes

Reduced to the most
Efiicient, Safest, Simple
and Economical Use.

‘We guarantee our machines per-
fectly .automatic in action, to ex-
tract all the gas from the carbide,
and absolutely ne over production
or lossof gas. Approved by the va-
rious Boards of Kire Dn;lerwrih%rs.
N X
clusive territorygiven to responsi
ble agents. Correspond with

NIAGARA FALLS ACETYLENE GAS MACHIN:
Niagara. Falls. N. Y. and Canada.

BatteryHangingLamps $}
‘T'elephone, complete,
Electric Door Belis, -

Electric Carriage Lights, 5.00
Batters Fan Mgctor, - - 595
Electric Hand Lianterns, 2.00
Pocket Flash Lights, - 1.50

Miuniature Electric Lemps, .40
$8 Medical Battcries, .96
Genuine Electric Belts, 100
$12 Belt with Suspensory, 2.60
Genuine Electric Insoles, .
Telegraph Outfits, - 275
Battery Motors from $1t012.00
Battery Table Lamps, -~ 3.00
Necktie Lights. 76 cts. to 3.00

Bicycle Electric Lights, 225
Electric Cap Lights, - 2.00
Electric Railway, =« - 3.50

Battery Student L.amp, - 4.00
Dry Batteries, perdozen, 2.25
Electric Books at low prices.
We undersell all on Everything
Electrical.

OHIO ELECTRIC WORKS

CLEVELAND, O.
Headquarters for Electric
Noveltiesand Supplies.
Agents wanted. Send for New
Catalogue, just out.
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American Sheet Steel Company
Battery Park Building

New York

Manufacturers of all varieties of
Iron and Steel Sheets

Black and Galvanized

W. Dewees Wood Company’s
Planished Iron
Wellsville Polished Steel Sheets

It Your Eye Could See

=, the filth that passes through or-
\ dinary water faucets yom would

il be alarmed and disgusted. T'hese
{ germs are the cause of. most dis-
eases. Pure water would prevent
them and perfecily. pur¢ water
can be %roduced only by using

the widely celebrated X O

Berkefeld Filter,

which is constructed on the most scien-
tific and bygienic plincipls. "Basy to
clean and care for. Rapid filtration.
One gallon. of pure water in 4 ininutes.

TUBULAR
DRIVING LAMP.

1T is the only perfect one.

I'T will not blow or jar out.
IT fives a clear, white light.
IT ls like an engine head-
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" We Tell You Al
About it in

THE BOOK OF THE
NEW CENTURY

ht.

T tlgrows the lé&l’n straight
ahead from 200 to 300 ft.

IT burns kerosene,

Send for book (free). :
R. E. DIETZ CO., 60 Laight Street, New York.
" Mention this paper and get special di S

ESTABLISHED 1840.
50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS

: COPYRIGHTS &cC.

Anyone sending a sketch and descri%tion may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.

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

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, $3 a
year; four months, §1. Sold by all newsdealers.

"MUNN & Co,ze1Broaawar. New York

Berkefeid Filter Co., 2 Cedar St., New York.

Branch Office. 625 F 8t.. Washington, D. C.
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SECTORLESS WIMSHURST MACHINE.
—This article gives directions for making. 4 illustra-
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131.
Price 10 cents. For sale by Munn & Co. and all news-
dealers. Send for new catalogue.

THE LAMP OF LAMPS

For every outdoor purpose the new electric light,
CLOVER LEAF LAMP -
isthe best. Wind and water proof. Cannot blow
out. Best forcarri: , automobiles, yachts, boats,
- etc. A strong, safe and handsome lamp—easily
convertible into a house lamp, Will give con-
tinuous light for fifty or sixty hours. No smoke,
2 no grease, no smell. Price, with 3-cell battery, $15.
American Electrical Novelty & Mfg. Co.,
255 Centre Street, New York,
Write for 1900-1901 Catalogue of Electrical Novelties.

A DESIRABLE HOLIDAY GIFT.
DRAPER’S
Recording Thermometer

Standardized and Warranted.
Gives a correct and continous record
in ink on a weekly chart.

&~ Write for Particulars.
THE DRAPER MFG. CO. _
152 Front Street, New York. #

ACETYLENE APPARATUS

Acetylene number of the SCIENTIFIC AMERICAN SUP-
PLEMENT, describing, with full illustrations, the most
recent, simple or home made and commercial apparatus
for generating acetyleneon the large and small scale.
The gas as made for and used by the microscopist and
student; its use in the magic lantern. The new French
table lamp making its own acetylene. Cnntalna(zS in
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1057.
Price 10 cents prepaid by mail. For other numerous
valuable articles on this sub(;gect we refer you to page 21
of our new 1897 Supglement atalogue, sent_free to any
addréss. MUNN & €o., 361 Broadway. New York.
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American §{Q Typewriter !

We will §ive the first person a.nsweriz:ﬁ this ad,, from
each town in the United States, a splendid opportunity
to obtain the American Typewriter, the only standard
low-priced typewriter on the market, on unusually at-
tractive terms. Write promptly for catalogue and sam-
Rle work, and see if our offer does not interest. you. .
merican Typewriter Company, 267 B’way, New York.
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78 Reade Street. New York. N. Y.
Paris Exposition, 1900. Grand Prize. Highest Award.
REVERSING STEAM TURBINE.—PAR-

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

42 VESEY STREET, NEW YORK CITY.
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The No. 4
YOST

WRITING
MACHINE

- The distinctive features of the Yost Ma-
chine.iglermanent alignment, direct inking,
beautitul work, st rength, simplicity, an
durability are shown in perfection in-the
No. 4 Model.

Yost Writing Machine Co.

NEW YORK CITY. LONDON, ENG.
NOW READY.

AN AMERICAN BOOK ON

Horseless Vehicles,
Automobiles and
Motor Cyclc_s‘.'

OPERATED BY

Steam, Hydro-Catbon, Electtic and Pneumatic
Motots.

By GARDNER D. HISCOX, M. E.

Author of ‘“6Gas, Gasolene and Oll Vapor Engines,”’

and ‘““Mechanical Movementa, Devices
and Appliances.”

PRICE $3.00 POSTPAID.

This work is written on a broad basis, and comprises
in its scope a full illustrated description with details of
the progress and manufacturing advance of one of the
most important innovations of the times, contributing
to the pleasure and business convenience of mankind.

The make-up and management of Automobile Vehicles
of all kindsis liberally treated,and in a way that will be
appreciated by those whoare reaching out for a better
knowledge of the new era in locomotion.

The book is up to date and very fully illustrated with
various types of Horseless Carriages, Alitomobiles and
Motor Cycles, with details of the-same.

Large Svo. About 400 pages.
Illustrated.

B Send for circular of. contents.
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That’s where
our education
affects you.

What The Interna-
tional Correspond-
ence Schools, Scran-
ton, Pa., are doing :

FIRST

¢ Teaching mechanics the
theory of their work.

SECOND
Helping misplaced people
to change their work.

THIRD

Enabling young people to
support themselves while
learning professions.

250,000 students and graduates in Mechanieal,
Electrical, Steam, Civil and Mining Engineer-
ing; Architecture; Plumbing; lleating; Refri-
geration; Pattern Drafting; Prawing and De-
signing; Chemiatry; Telegraphy; Telephony ;
Stenography; Book-keeping; English Branch-
“es; Methods of Teaching. When writing, state
subject in which interested.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Established 1891.  Capital, $1,500,000

Box 942 Scranton, Pa.

ELECTRICAL ENGINEERING ¢
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
« CAN 1 BECOME AN ELEC-
TRICAL ENGINEER ?”’

We teach Electrical Engmeering, Electric L ighting,
Electric Railways, Mechanical Engineering, Steam Kngi-

neering, ‘\Iechamcal Dr mmg, at your home by mail.
Iustitute indorsed b . A. Edison and others.
FI..E(,TRI(,AL F\ \EER INSTITUTE,

( ] N
Dept. A, 240-2.12 W, 28d St., New York.

Acetylene Gas Burners.

Schwarz Perfection Lava Burner.
awards in all Acetylene Expo-
Made of one piece of lava. Kre

IMPORTED

AVA .Hi

fa.ultless ang sted and guar-
anteed. g foa' Price List.
BlOWiDB- Sole Agents for
N gm%%ﬂ on. the U. 8. and
erfect Alignment. ~ Canada.

M. KIRCHBERGER & CO.
50 Warren Street, New York.

The Pipe of the Century.
~.THE.. * MALLINGKRODT " PATENT

NICOTINE ABSORBENT AND VENTILATED SMOKING
PIPE IS THE ONLY PIPE FIT FOR A
GENTLEMAN’S USE.

a) kareclute the exquisite flavor and taste
o; ng tobaceo, but you can never have that
enjoyment with a dirty, foul- smelling pipe, thoroughly
saturated with poisonous nicotine jujcesg, so bitter and

1sgusting to the taste. This is.effectually remedied in
the * Mallinckrodt ’ where the juices are completely ab-
sorbed before reachini the mouth, and assuring a cool,
clean and health; @. Money refunded if not satis-
factory. Pipes from 30 to 50 cents each, acoordlng to
size and ﬁnlsh Over 100, (IDaol in 1899 alon

Send for illustrated circnlar “S. A.» Fith prices.

THE HARVEY & WATTS CO.,
275 Canal Street. N. Y. °

Station E. Phlladelphla.

CROSBY'’S
CLOVES

Factory to Family by mailpost-paid,

Our great §3.00 black untletfurglnves ladies’ Mocha
kid gloves Im any co 1.253men ’s Mocha and Rein-
deer gloves unlined and s:l Fined 1. 50 to $2.00; many.
other kinds of gloves and mittens 60 centsand unward
all in illustrated booklet **Glove Pointers,” Natura
Blaek Galloway, Calfskin, and other fur couts:
(xnllowny whola hide robes, 'I‘a.xi lermy and. Head Mount-
ing in booklet *‘Moth- f.” Doyou want hides or gking
tAnned for rugsorrobes? get our *€ustom Tan F -
We allobuyruw(urs.

HE:. CR Y FRISIAN FUR OOMP’ANY
116 06LE Strocts Rachester, No ¥y

SPECIAL OFFER
to 500 ‘‘Scientific American” Subscribers

THE NEW DISCOVERY

that has elevated a Talking Machine
to the Realm of Art.

Technically speaking, the ZON-O-PHONE isa Talk-
ing Machine ; practically, it is something very differ-
ent. Itisin the delightful entertaining, satisfying
quality of its results that the ZON-O-PHONE is
entlreY different from anything you have ever
heard g fore.

For the first time, the distinetly human quallty of boﬂx the
speaking and the singing voice is faithfully retained. For the first -
time the colorature performances of the great sopranos, even to their
famwst trills and most rapid runs, are recorded with tone quality lnllmpalred ‘and reproducsd in a manner to delight the most critical.
For the first tinie, the sweet and elusive notes and chords of the Violin are succesgully registered. For the first time, in the grand ensemble
work of the orchestra and military band, the detnll of the various instruments reserved in tone effects of' marvelous richness, depth and
beauty. For the first time, also, éxtraneous noise is eliminated, even the suatch the needle.

These superb results are largely due to the vast improvements we have been able to make in the records.
By a secret process, recently discovered, we register thousqnds of minute sound vibrations which are
entirely lost by all other methods. To illustrate this to the eye :— This line repre-

sents a sound
wave asrecord-
ed by the old
- and now aban-
doned Gram-o-
phone process,

and this line the
same sound
wave as re-
corded by the
new ZON-0-
PHONE process
showing the

multiplicity of

v1bragons )\'vvhxch have before escaped registratlon In other respects also, the ZON-O-PHONE is a vast
improvement over all other Talking Machines, including the Gram-o-phone, which we have abandoned,
includingitsname. In one word, the ZON-O- PHONE is the only ARTISTIC, and therefore the only en-
tirely satisfactory Talking Machine. Its repertoire of Records covers ever vthmg available in the amuse-

ment world ; and as a source of lasting, varied and delightful Home Entertainment, it is without a rival.
SPECIAL OFFER TO 500 SUBSCRIBERS OF THE ‘“ SCIENTIFIC AMERICAN.”

ou are actually a subscriber to the ‘‘SCIENTIFIC AMERICAN,” we willsend youa ZON-O-PHONE
outhj{ complete, including Zon-o-phone, Amplifying Horn, Sound Box and 200 Needles, with four superb
Zon-o-phone Records, on payment of One Dollar as an evidence of good faith, provided you are one of
the first 500 subseribers who answer this advertisement . The ZON-O-PHONE outfit will be sent on
these terms, subject to 24 hours examination If you are pleased with it, as we are sure you will be, it may
be bought outnght for $20 00, or on installments, as may be agreed If, after examining the ZQN-O-
PHONE, you do not desire. to keep it, we will refund the $1 oo on receipt of the ZON-O-PHONE outfit.

NATIONAL GRA/1-0-PHONE CORPORATION, 874 Broadway, New York.
THE ORIGINAL AND GENUINE :=: GENTS WANTED TO SELL

Rubber Goods. Perfectly imi- THE STANDARD, GAS. LAMP,
tate linen. Are durable and | Awonderful lénzentiont i 1-(]5‘ th Dr? exly:nse of
O g sene, or 6 times the

keep white. They go to all safa 41 different styles. 1 from: $4.u
parts of tbhe Globe. Write for t‘?lll t]);tuss lg:ountirsr E)eo;éle csndng]:l baxq%ium
eﬂ." I er than electricity an

alog. We jv'ant Agents kel%sene Can furmsh thousands- ot testi
leverywhere. M’f'd only by monials from. people usmsV them for months.
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Windsor Collar & Cuff Co., &gerégsrcoinlugm AN %clnf}gf
Windsor, Conn. uﬂm niichiganlgs Yeet, Chicago, T

THE MODFRN ICE YACHT.—BY GEO.

W. Polk. A new and valuable paper, containing full,
practical directions and specifications for the construc~

FREE' WHOLESALE BOOK

Edmon for 1900-1901 °

tion of the fastest and best klnds of Tce Yachts of the | N w’mazs »” “Costs 6 cents Postage to lhl ¢ gageﬁ.
latest, most approved forms. with engrav- 6 by 9 inches, advertising 15.000 Iiool.n, ‘Bibles,
ings drawn to scale, showir, I the Orm, po ition. and Perlndlena; ete., etc., at holesale Prices. All
arrangement of all the parts Contained books carried in stock. Best catalog ever printed and
AMERICAN SUPPLEMENT, No. 624. Price- 10 cv.'nts. aent 0 '&

To be had at this office and of all uewademl-g THE B NLPI? LY (COMPANY, 266-8 Wahash Ave., Chieago.

JUST PUBLISHED

Pro

THE

By EDWARD W, BYRN, A. M.

LARGE OCTAVO. 480 PAGES. 3Q0 ILLUSTRATIONS. PRICE $3.00 BY MAIL POSTPAID TO ANY
COUNTRY .IN THE WORLD. HALF RED MOROCCO, GILT TOP, $4.00.

Readers of the SCIENTIFIC AMERICAN are aware to what extent it has devoted itself for more
than half a century to chronicling the great inventions and discoveries of the present century; and
to worthily commemorate the completion of the nineteenth century its publishers are about to
bring out a scholarly and interesting volume which will present in con-
crete form the great scientific and engineering achieveménts of the cen-
tury. The chapters give a most comprehensive and coherent account of
the progress which distinguishes this as the ‘' golden age of invention,”
resulting in industrial and commercial development which is without
precedent. A chronological calendar of the leading inventions is one of
the important features of the book, enabling the reader to refer at a
glance to the inventions and discoveries of any particular year. The book
is printed with large type, on fine paper, and is elaborately illustrated by
300 engravings and is attractively bound.

Every reader of the SCIENTIFIC AMERICAN should possess a copy of this
unique and timely publication.

The following is a brief Table of Contents. Chapter I—The Perspective
view. 1I—Chronology of Leading Inventions of the Nineteenth Century.
T1II—The Electric Teleeraph. IV—The Atlantic Cable. V—The Dvnamo and
Its Applications. VI The Electric Motor. VII—The Electric Light. VIII— § :
The Telephone. 1X—Blectricity, Miscellaneous. X—T1'he Steam Engine. ™ o st
XI-The Steam Railway. XII-Steam Navigation. XIII-Printing. XIV— N
The Typewriter. XV—The Sewing Machine. XVI—-The Reaper. X VII-Vulcanized Rubber.

XVIII—-
Chemistry. XIX—Food and Drink. XX—Medicine, Surgery and Sanitation. XXI—The Bicycleand Auto-

mobile. XXII—The Phonograph. XXIII—Optics. XXIV—Photography. XXV—The Roentgen or
X-Rays. XXVI—Gas Lighting. XXVII-Civil Engineering. XXVIII-Woodworking. XXIX—Metal
Working. XXX—Fire Arms and Explosives. XXXI—Textiles. XXXII—Ice Machines. XXXI[I—quuid
Air. XXX1V—Minor Inventions. XXXV—Epilogue.

A full Table of Conténts. with samples qf tllustrations, 48 now ready and wil be sent free to any address.

MUNN & CO., PUBLISHERS,

SCIENTIFIC AMERICAN OFFICE, 361 BROADWAY, NEW YORK.
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FREMIUMS

F 0 R s A LE —Machine Shog) brass and u-on foundry

not large, but well equipped. Present
owners not active nor conversant with the business, A
thoroughly capable man who would know what and how
to manufacr,ure with some capital,can buy this plant

onv’i"y 'B rms. Address
ERTOWN MFG. CO., Watertown, Wis,

FOR SALE.

Adjustable bicycle saddle post. Something new. Great
advantage. Simple and practical device. Big demand.
Address BOX 153, Station C, Los Angeles, Cal.

FRICTION CLUTCHES

Write for Catalogue.
RE MOTOR WORKS
Bnﬂ"alo, N. Y.

GEDAR

.ﬁn&?ﬂsu.os

Simplest and Surest.
EMPI
900 Washington Street,

IS MFG CO. KALAMAZOO MICH,

MNgneto for Gas or Gasolme Engme Igniters g
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and moisture proof. Brushes self-adjusting. Mate-
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6IDDINGS & STEVENS, Rockford, I11. 8
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: Spanish Mauser Rifles& Carbines
000 Ball Cartridges in clips. We bought ﬂlell all,
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, 579 Broadway New York.
Cnhlog on request. Dealer in Military Goods nnd ‘War Relict

MOVING PIGTURE MACHINES Alm FILMS,
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HARBAGH&CO.SOSFAIbertSt.Ph -

D L HOLDEN

14 SouTHBROADSE. PHILADELPHIA Pa.
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EGEALED

VELOCI'TY OF ICE BOATS.—A COL-

lection of interestiug letters to the editor 6f the SCIEN-
TIFIC AMERICAN on the question of the speed of Ice
Boats, demonstrating how ard why it is that these cratt

sail faster than the wind which propels them. Illus-
trated with 10 explanatory dingrams. ontained in 8ScI-
ENTI]‘IC AMERICAN SUPPLEMENT, N 10
cents, To be had atthis ofice and d from all newsdealers.

{CE MACHINES

MERICAN )EPT . 1399,

&ndnlynunddm

and we will showyou

-how to make $3 a day

absolutely sure; we

fnmith the work md teach you free, you work in

the locahty where you hve. 8end us your address and we will
n lain th a clear profit
of $3 for ev:?v dak'rwork,nbsolutelymre Write at once.
BOYAL X COv Box 354, Detroit, Niek.

BARGAINS

AL KINDS ANG S LE
' DYNAMb:tNulNLw MOTORB 70
U WiETH US TO BUY OR S
IN SO & 02 /05 LIBERTY ST NV

/G5 L
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CIrculu' md rlec lst FREE.
VPUERS INGUBATOR OO,

m?h: . %l'yvnd, N Y. Chleags, Il

ELECTRICAL
MACHINERY
ARC LAMPS.

LIFE PRODUCERS

SUCCESSFUL INCUBATORS.

LIFE PRESERVERS

SUCCESSFOL BROODERS,
All about theminoariss
logue. Mailed for 8 cents

DES MOINES INCUBATOR CO,, Box75 Des Moines, la.

cata-
stamps.

Egg“l;eubator

200 For $12.00.

The simplest, most perfect incubator made
- inthe world. This is a new one at a remark-
a.bly low price. It is an enlargement of the

WOODEN HEN

and made as thoroughly
good asany incubatoronthe
market. It will hatch every
. fertile egg put in it, and
stand up to regular usage
as well as the most costly.
‘Write for free catalogue,

".GEO. H. STAHL, Quincy, lil,
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These Cigars ate manufactured under
the most favorable climatic conditions and -
from the mildest blends of Havana ‘to-
bacco. If we had to pay the imported
cigar tax our brands would cost double the
money. Send for booklet and particulars,

CORTEZ CIGAR CO.y KEY WEST.

AND
LOSS -OF- LIFE
IN.JURY

EPRESIM
OK. ASST!

C——E s ‘u-n-u.uz

NO CHEAPER
TRAVELING

can be experi=
enced than when
ridingina

WINTON
MOTOR

CARRIAGE
It costs half a cent

Speed can beregu-
labed at will. Lasy
of control, abso-
lutely safe. Sim-

Price $1,200.
ple, but é)ertect in every detail of its constructlon. ele-

gant in design, handsome and durable in finish. A ll parts
Interchanseabﬁe but none liable to get out of order.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

AUTOMOBILE PATENTS
EXPLOITATION COMPANY.

UNDERTAKES:—The manufacture of Automobiles and Motor-
Cycles. The examination of Automobile patents. To enlist capital
for the development of inventions.

FURNISHES :—Specialists to make thorough examinations of
atents. Experts to test motors and automobiles. Opportunities to
inventors to present property their propositions to concerns willing
to consider and to undertake the same.

HASES:—All meritorious paten
*relating to motor-cycles, motors, gears, automobiles and their parts.

F. B. HYDE, Secretary. 22 William St., New York.

A Racing Machine

FORTY. MILES AN HOUR

» if you want it, but we

do not recommend our
customers to buy racers
unless they are going to
make racing a business.
Our standard speed is 18
miles per hour on coun-
¥ ads. We fur-

owerful dou-

PRICE

engines with our
carriages; ample

power and strong |

‘ gant design and

ne workmanship.

ctive buyers send for descrlptlve matter. Ima
a.te delivery. No agents.

THE HAYNES-APPERSON CO., - KOKOMO, INDIANA.

CHARTER ENGINE
USED =

ONE .
ron Anv PURPOSE
FUKL—Gasoline, Gas, Distillate
Stationaries, Portables, Engines and
Pumps, Hoisters
I3 State Your Power Needs
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

NOT FOR FARMERS ONLY.

THE

Gountry Gentleman
The ONLY Agricultural NEWSpaper,

AND ADMITTEDLY THE

LEADING AGRICULTURAL JOURNAL

OF THE WORLD.
department written bv specialists, the highest
nuthorf’tles in their respective lines.

Gives the agricultural NEWS with a degree of ful]-
ness and comp not even

INDISPENSABLE  TO
ALL COUNTRY RESIDENTS
Single Subscriptions, $2.

Two Subscriptions, $3.50.
Four Subscriptions, $6.

SPECIAL INDUCEMENTS TO RAISERS
OF LARGER CLUBS.

Four Months’ Trial Trip 50 Cents.

It will pa; dy anybody lnt.erested in any way in country
life to send for sample copies.

LUTHER TUCKER & SON,
ALBANY, N, Y.

S

i~onsee and.inventiens

Scientific Qmeviennw,

WALTHAM WATCHES

It is not alone the value of the
jewels that makes a first-class
watch---it is the brains that have
planned its construction. It is
mechanical skill and knowledge that
have made Waltham Watches the
best in the world.

‘¢ The Perfected American Watch’’, an illustrated book
of inferesting information about watches, will be sent
free upon request.

American Waltham Watch Company,

Waltham, Mass.

CHRISTMAS LIGHTING

EDISON JWINIATURE LATTPS

for Christmas Trees.

No Danger, Smoke or Smell. TLamps either rented or sold.
Full directions furnished, enabling anyone to readily
wire and put up the lamps.

Can be used only in houses having electric lights.

1 Candle Power Lamps.  Address

8 Lamps in Series on

- 100 to 120 volts.

4 Lamps in Series on
50 to 60 volts.

GCENERAL ELECTRIC COMPANY,
HARRISON, N. J.

Do YouKnow That Your Razor Has Teeth

Its edge is not a straight, but a serrated line and the finer
the teeth the better the razor. - Ordinary shaving lathers in-
jure these teeth by invisible corrosion. This is what puts a
razor out ot order, compelling frequent. stropping and honing.

ELECTRO SHAVING LATHER

"is a new and sclentiﬂc improvement in a shaving outfit.
t preserves and hardens t) e delicate teeth of the razor,
akes it cut easier, soothes the skin, is easy to make and

delightful to use. Send for free folder giving particulars.

F.G. FOWLER & CO., Bridgeport, Conn., U.S.A.
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ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM,

) vngs PEDAL ONLY 35. ECLIPSE MANUFACTURING C°, ELM IR ALY,
|NVENTORS' ﬁEﬁGlNTIlE BUREAU 3Pt orntommefon. Have facilives for the Manutacsars

and Introduction of Patent Novelties. Send Model and Plans and we will make you an offer.

G:RAMOPHONES|

THE

United States Gramophone Co.,

Stewart Bldg., Washington, D. C.,
owns the Letters Patent for the GRAM-=
OPHONE and its Indestructible Record
Discs. These patents have never been attacked,
nor have Gramophones and Records made under
them ever been declared infringements, except
through judgments confessed by a former
agent of the Gramophone; such judgments
have no legal value. The Gramophone patents
cover all Talking Machines in which the rec=
ord groove propels the stylus, and in which
hard-pressed record discs are used.

*SUITS HAVE BEEN ENTERED AGAINST the parties offering the Zon-o-phone (a bold copy
of the Gramophone).
Dealers and users are WARNED againstbuyingthem, or they make themselves liable for heavy damages.

United States Gramophone Company,

Canadlan Partles Address: E. BERLINER, PRks.
E. BERLINER, 2315 $t. Catherine Street, MONTREAL.

DECEMBER 1, 1900.
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ILADELPHIA BO5TON
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LIQUID PAINTS & STAINS

ARTISTIC SPECIALTIES

“ for the Season are shown

In Our Blue Book for Ladies’,
In.Our Red Book for Men’s [

Watches.

Either or both sent on application.

37 Maiden Lane, 149 State Street,
New York, N. Y. Chicago, Il
Spreckels Building, San Francisco, Cal.

LAUGHLIN

FOUNTAIN PEN.
THE BEST AT ANY PRICE

A Holiday Suggestion—A gift of
never ending usefulness and a
constant pleasant reminder of the
giver. Your Choice of these pop-
ular styles, superior to the

$3.00 STYLES

of other makes, for only

$(.00

.Try it a Week.
- we buy it back,
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If not suited,
Finest quality:
hard rubber holder, 14k. - Diamon
Point Gold Pen, any desired flexi-
bility in fine, medium or stub, and
. the onlydperfectmk feed. By mall

postpaid on receipt of $1.00, (reg-
istration 8c. extra.)

sk your dealer to show you this

? f he has not or won’t get it

iy for you (do not let him substitute

M an Imitation, on which he can
make more profit). send his name
and your order to us, and receive,
M free of charge, one of our Safety
Pocket Pen Holders.

Remember, there is no ‘“‘just as
@ good” as the Laughlin. Insist on
i 1t; take no chances.
(lustrations twoo-thirds sies)

LAUGHLIN MFG. CO.,
310 Laughlin Block,
DETROIT, MICH,

“LIGHT OF ASIA” [AMP

The Smallest Porta- Weight, 5 oz.

ble Electric Light. ‘8ins. long.

Unlike all other portable
ll ht.s. the batteries of the
ight of Asia” Lamp de

=Y

not deteriorate unless used.
For a ood lighl for short
intel lamp 18 unex-
centear ne “Li t of Asia”
Lamp is made with a view to
beauty, and is mounted in an
aluminum shell covered with tine
leather. Price $3.00, postpaid.

Every One Guaranteed.

ELECTRIC CONTRACT CO.
61 ELM STREET, NEW YORK.

MINERAL PRODUCT OF 'lI‘HE UNIl’I;Et],)

18986.—A valuable table, accompanied by
Ett:é:‘:%l‘i:g' 1383151-:1%“0 AMERICAN SUPPLEMENT 1119,
ce 10 cents, For sale by Munn & Co. and all news-
dealers. Send for 1897 catalogue.

FOR GOOD MUSIC

Buy Edison Records. = Dealers everywh
have them. Ask for the RED HAN klga?
INE EDPISON PHONOGRAPHS

32
From $10. to $100, Catalogues everywhere, all dealers,
None genuine
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Nat’l Phonograph Co., 135 Fifth Av., Néw York

All varletles atlowest prices. Best Railroad
ack and n or Stock Scales made,
Also 1000 usefu articies, inclu Safes.

Scal HS Sewing Machines, Bicycles, Tools. € Savo

lloney. Lists Free. Cm( AGO:SCALE 'CO., (‘hleaao. ll

JESSOP'S STEEL A,“..',.e.';g“
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