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SALT WATER FIRE PROTECTION FOR NEW YORK
CITY.

Irreparable as is the loss occasioned by such disas-
ters as the theatre fire at Chicago, and the recent con-
flagration at Baltimore, it is probable that the ultimate
benefit to the general public far exceeds the local
blotting out of life and destruction of property, great
as it may be—and to this extent, if the sufferers can
be so philosophical as to see it that way, they are pay-
ing the price for an enormous, never-ending benefit to
humanity at large. The great theatre fire resulted in
an immediate and sweeping investigation of theatre
conditions, not merely throughout the United States, but,
as we now learn, in every country in which adequate
protection had not already been made against theatre
fires. And now the aftermath of the Baltimore fire is
seen in the widespread investigation which is being
made to ascertain how far other great cities are ex-
posed to the danger of a similar sweeping conflagra-
tion, should a fire once get a thorough hold in a con-
gested district. Already there is, even among conserva-
tive engineers, a doubt as to the ability of fireproof
buildings to act as fire screens, and protect the build-
ings that are to leeward of them from the onrush of a
big city fire, driven by a gale of wind. It is also gener-
ally accepted that in the present state of our fire-fight-
ing apparatus, the security of New York depends en-
tirely upon the ability of our very efficient fire depart-
ment to smother a fire before it becomes a conflagra-
tion; and the conviction is growing that, should a con-
junction of unfavorable circumstances, such as a heavy
fall of snow, a fire in a congested district of old build-
ings, and a sweeping gale occur, rendering it impossi-
ble for our fire department to smother a fire at the
outset, it might easily grow to an extent which would
render even our admirable New York city force help-
less to stop it. Hence the need for some auxiliary
system of fire protection, by which it would be pos-
sible to flood a threatened district with an immense
volume of water.

The system that is finding the most favor is one
that has been frequently proposed in past years for
installation in New York city. But in this, as in
many other advanced municipal improvements, while
New York has been talking, the provincial cities have
been acting, and Philadelphia is to-day equipped with
a system of salt-water mains and powerful pumping
plants, by which water may be drawn from the Dela-
ware and delivered in great volume and under high
pressure at a fire in any part of the principal business
sections of ‘the city. ‘Cleveland also has a similar in-
stallation. Here in New York, the configuration of
Manhattan Island is extremely favorable to the instal-
lation of such a system and we are much pleased to
see that our very wide-awake and capable Mayor has
added to the many excellent suggestions that he has
made in the few weeks of his term of office, by writing
a strong letter to the Fire and Water Commissioners
and the Board of Fire Underwriters, recommending
that a system of mains be laid through the streets of
the downtown portion of the city, and that separate
pumping stations be established, thereby giving the
city an entirely new and powerful supply of fire-fight-
ing apparatus independent of the present city water
supply. There is much to be said in favor of the plan,
aithcugh the average citizen may well gasp at the con-
templation of the widespread tearing up of the streets
which will be involved in carrying out such a scheme.
If Mayor McClellan’s suggestion be acted upon, the
work should not be started until the plans are thor-
oughly matured, and it should then be rushed through
with all the expedition that unlimited capital and men
can secure.

PO

THE PROPOSED NAVAL APPROPRIATION,
To everyone who is at all familiar with the present
trend of events in the design of ships of war, the char-
acter of the additions to our navy which are proposed
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by the Naval Affairs Committee will be in every way
satisfactory. There was a division of opinion in the
committee as to whether the proposed increase should
include a considerable tonnage of fast unprotected
cruisers, or iess of these and more vessels of the bat-
tleship and armored cruiser class. We are gratified
tc see that the advocates of armored ships prevailed,
and that it is proposed to increase our navy by one
first-class battleship of 16,000 tons, to cost $7,775,000;
two first-class armored cruisers of 14,500 tons, each
to cost $6,505,000; and three scout cruisers of not over
3,750 tons displacement, each to cost $2,200,000, and
two colliers to cost each $1,250,000. Of the total
tonnage of warships thus propcsed of 56,000 tons, four-
fifths will be heavily armed and armored vessels capa-
ble of taking their place in the front line of a fleet
engagement. This is as it should be. We have long
believed that one ton of displacement in a battleship
or heavily armed and armored cruiser is worth
more as a determining factor in the issues of war
than many tons in unprotected vessels of the cruiser
and scout class. It takes but a glance at the list of
ships now built and building for the United States
navy, to see that we are relatively very strong in ar-
mored vessels. Thus, out of a total tonnage built and
building of 616,275 tons, 496,000 tons, or over two-
thirds, consists of armored vessels, of which more
than sixty per cent are first-class battleships.

The new battleship, which will be a sister to the
“Louisiana” and “Connecticut,” will be one of the
largest ships in the world, displacing 16,000 tons. She
will have the American characteristic of carrying a
heavier battery than any vessel afloat, not even ex-
cluding the 16,350-ton British battleships of the “King
Edward VII.” class. For defense she will rely upon
an 11-inch waterline belt, a 415-inch protective deck,
10 inches of steel on the heavy gun positions, and a
broadside protection of 7 inches of steel carried from
the main be.t up to the main deck. She will mount
four 12-inch, eight 8-inch, twelve 7-inch, twenty 3-inch,
and twenty-eight smaller guns. This ship will be con-
siderably the most powerful fighting unit afloat.
Equally effective in the armored cruiser class will be
two new vessels of the “Tennessee” type, of 14,500 tons
displacement and 22 knots speed, with a 6-inch waterline
belt, and 9-inch and 5-inch protection for the gun posi-
tions, carrying four 10-inch, sixteen 6-inch, twenty-
two 3-inch, and twenty-four smaller guns. If the 5
inches of side and battery armor had only been 6 or
7 inches in thickness, these ships with their four 10-
inch guns in the main battery, would be as much enti-
tled to rank as battleships as do the three vessels of
the “Pobieda’” class in the Russian navy.

The cruiser scouts will probably be of the new class
of boats which was introduced by the “Novik” of the
Russian navy, a 3,000-ton scout of 26 knots speed, car-
rying half a dozen 4.7-inch guns. The “Novik” has
been termed the destroyer of destroyers, in recognition
of her supposed ability to run down and sink torpedo-
boat destroyers. She showed up rather ingloriously
at her first opportunity, which occurred recently at
Port Arthur, for she was among the vessels disabled
in that engagement. The two colliers which it is pro-
posed to build are a type of vessel that is recognized
as absolutely essential to the proper mobility of a
modern fleet. They are really floating coaling sta-
tions, and we look to see a great development of this
type in the future.

——— - —
ELECTRICITY IN MINES.

The departmental committee appointed by the British
government to investigate into the subject of the
utilization of electricity in mines for the purpose of
promoting precautionary and safety regulations con-
cerning the same has issued its report. In this, the
committee realize the extent to which electricity will be
used in mining, and they favor the alternating current
as being the best adapted to the work. They point out
the greater safety attending the use of electricity if
properly controlled. Concerning the potential of the
current employed, they suggest 650 volts as the maxi-
mum at the face, but higher voltage in other parts
of the mine. The necessity of a first-class installation
is emphasized, and they state that electrical power
must always be regarded as a powerful danger, and
the current switched off and all subterranean machin-
ery instantly stopped upon the slightest detection of
gas, to prevent the possibility of explosions, accidents,
and so forth, by short circuits, etc.

The general principles governing installations of
electricity in mines which the committee suggest are
as follows: (1) That explosives should always be
treated as a source of potential danger. (2) That ex-

plosives and all apparatus connected with their use-

should be of thoroughly good character, and that all
of bad quality should be immediately discarded. (3)
That the handling of explosives should be limited to
competent persons. (4) That in the case of danger
from the presence of gas, precautions should be taken
to insure thorough ventilation in order to remove the
source of danger, and that no shot should be fired
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until all gas has been removed. Though we do not
wish to imply that the risks attendant on the use of
eiectricity where an installation is properly put in in
the first place, and maintained in good order, are com-
parable to those which are and must be attendant on
the use of explosives, at the same time we cannot shut
our eyes to the fact that if an installation is not of
thoroughly good quality and also maintained in a
state of efﬁciehcy, it must add one more to the sev-
eral dangers which it is the lot of the miner to face
in his daily occupation. To follow out the above anal-
ogy, we think the general principles which should gov-
ern the employment of electricity in mines are as fol-
lows: (1) The electric plant should always be treat-
ed as a source of potential danger. (2) The plant in
the first instance should be of thoroughly good qual-
ity, and so designed as to insure immunity from
danger of shock or fire, and periodical tests should
be made to see that this state of efficiency is being
maintained. (3) All electrical apparatus should be
under charge of competent persons. (4) All electrical
apparatus which may be used when there is a possi-
bility of danger arising from the presence of gas
should be so inclosed as to prevent such gas being
fired by sparking of the apparatus.

With regard to cables, there are special rules for
guarding against the introduction of water within the
insulating material in damp places; also for the sub-
stantial fixing of cables in shafts and for special pro-
tection where the cables in underground roads cannot
be fixed at least a foot beyond the reach of any tub
or tram. Cables, when suspended, are to be so fixed
that in the event of a fall they will break away with-
out damaging themselves, and trailing cables for port-
able machines are to be heavily insulated and ar-
mored. A coal-cutting motor is not to be kept contin-
uously at work beyond a maximum time, to be fixed
in writing by the superintendent. Current supplied
for use on trolley wires with an uninsulated return
is to be generated separately and not taken from lines
used for any other purpose. Provision is made for the
guarding of arc lamps against the possibility of ig-
nited carbon falling. Arc lamps are not to be used
when there is dangerous coal-dust. Vacuum lamps
alone may be used, ‘inclosed in gas-tight fittings.
There is also provision for the supply of safety lamps
in case of failure of the light. One section” deals with
shot-firing. The cable is in no case to be less than
25 yards long and the handle or plug of the firing ap-
paratus is to be detached when not in use. Lighting
and power cables are not to be used for firing shots
except with the provision of special locked boxes for
the firing plug or button.

EMISSION OF N-RAYS BY THE HUMAN BODY,
ESPECIALLY THE MUSCLES AND NERVES.

‘M. Charpentier’s discovery that the nerve centers
and muscles of the human body give off a special kind
of radiation has already been discussed in last week’s
issue. A few additional details have been sent to us by
our Paris correspondent, which go to supplement what
has thus far been published. Whatever may be the
ultimate bearing of the discovery, the facts alone are
of value, and further progress in investigating these
phenomena will be watched with interest. The experi-
menter presents an account of his first work at a Te-
cent meeting of the Academie des Sciences.

While repeating in his laboratory some of M. Blond-
lot’s experiments on the production and effects of the
N-rays, M. Charpentier had occasion to observe a series
of new phenomena which seemed to have considerable
importance from a physiological standpoint. One of
the most convenient methods of observing the N-rays
is to receive them in the dark upon a phosphorescent
substance of small luminosity, and the rays show
themselves by increasing the light given off by the
body. Fluorescent substances answer very well for the
test screens, and one of the best methods is to use a
platino-cyanide of barium screen whose luminous in-
tensity is regnlated by a radium salt covered with black
paper and placed at a variable distance. The rays
from the radium thus excite the screen and make it
more or less brilliant. Such a screen then serves to
reveal the presence of the N-rays by increasing in
brightness when the latter are allowed to fall upon it.

The phosphorescent or fluorescent screen is found to
increase in Dbrightnecs when it is brought near the
human body. The effect is strongest in the neighbor-
hood of the muscles and nerves. Contracting the
muscle heightens the effect. In the case of nerves or
nerve centefé, the phenomenon is shown more clearly
as the degree of working of the nerve or center in-
creases. In this way the presence of a surface nerve
can be recognized and the path of the nerve can even
be followed by exploring it with the test body. Thegse
effects are not only observed on contact with the skin,
but can be perceived at a distance. The action takes
place through substances which are transparent for
the N-rays (aluminium, paper, or glass), and it is
stopped by screens. which are opaque for the rays, such
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as lead or wet paper. The effect is not due to an in-
crease of temperature in the neighborhood of the skin,
as it keeps up when several sheets of aluminium or
paper are interposed (separated by layers of air),
and thus screen off the heat.

The rays given off by the body are reflected and re-
fracted like the N-rays, and M. Charpentier was able
to produce foci, which were indicated by the maximum
brightness, by means of glass lenses. The index of re-
fraction of the rays seems to be near that of the
N-rays.

It may be thought that the body only receives and
stores up the rays during the day, like the bodies
which M. Blondlot exposed to the sun. But after re-
maining for nine hours in complete darkness, the
phenomena showed themselves as usual.

The remarkabkle fact seems to be demonstrated that
the human body gives off the N-rays. It is the tissues
of the organism whose activity is the strongest which
emit the rays in the greatest degree. These phenomena
seem to be of capital importance in studying nervous
action especially, as the nerves or brain are now found
to exert an action on the exterior which remained un-
known up to the present.

One striking experiment as to the effect of the
muscles is that the area of the heart can be defined by
exploring the region with a small test-screen. As this
organ is in great muscular activity, its effect is con-
siderable. When the small luminous screen is moved
about the surface of the body in the region of the heart,
the outline of this organ and its surface are manifested
by the variations in brightness. Similar experiments
are now being carried on with the brain and the rest of
the nervous system, and the results are awaited with
interest.

_ e r-—
FLEETS IN THE FAR EAST—AN ENGLISH REVIEW OF
THE POSITION OF RUSSIA AND JAPAN.
BY ARCHIBALD 8. HURD, OF LONDON, ERGLAND.

It has not yet been realized seemingly by the world
that Russia in the immediate future is determined to
be essentially an Asiatic rather than a European pow-
er and that Port Arthur and Dalny will be her front
doors and not, as was at one time supposed, her back
doors. She is turning her face toward the sun, which
has been denied to her hitherto in Europe, and- her
energies will be directed increasingly to the exploita-
tion of the slice of China which she has secured and
which it may be accepted as certain that, unless it be
wrested from her by Japan, she will give up under
no threats by whomsoever made. Plans which have
been unfolding for several years past and have swal-
lowed up several hundred millions sterling depend
upon the ability of the Muscovite power to retain her
nominal hold on Manchuria until the moment comes
when she feels strong enough to throw off all reserve
and, on one pretext or another, to annex this terri-
tory, one of the richest sections of China, wherein lies
buried mineral wealth of untold value, with a popula-
tion of about nine millions near at hand for its
recovery.

In reviewing the naval situation it is not without
interest to glance back over the course of events in
the Far East—surely a unique record. In 1894, when
Japan had defeated China, Russia, with the support
of Germany and France, intervened and refused to
permit Japan to hold Port Arthur, which she had cap-
tured from the Chinese after a long and most costly
campaign. It was claimed that the integrity of
China must be preserved in the interest of the peace
of the world. Great Britain, though she did not
throw in her lot with the other three powers, found
their policy in agreement with that upon which she
had insisted, and America stood aloof on similar
grounds. Desiring the maintenance of China as an
independent power, neither nation could with grace
assist Japan to rob it of one of its best points d’appui,
even by conquest. Not very many years had passed
when the world was astonished to learn that two of
the protectors of China had obtained ‘“leases” of Chi-
nese territory. Germany, in November, 1897, seized
Kiau-Chau, and Russia obtained Port Arthur in the
following January, and these examples were imitated
by France and Great Britain. This was followed by
the announcement that the Tzar had devoted £9,000,-
000 sterling from the War Chest to the carrying out
of a great shipbuilding programme. It was subse-
quently ascertained that this sum was in addition to
the ordinary navy votes, which had been rising for
several years. The world heard next that Russia
had obtained important concessions in Manchuria and
that she planned to bring her trans-Siberian railway
down to Port Arthur. In 1900 China proved a useful
instrument toward the furtherance of Russian policy.
The ‘“Boxer” troubles gave the Russians the opportu-
nity of pouring troops into Manchuria, nominally to
guard the railway, then fast creeping down to the
long-desired warm water. These troops have not been
withdrawn and their number has been increased
month by month. Since she first obtained her hold
on China, “Russia,” in the words of Dr. Morrison, of
the Times, “has transformed Manchuria from a Chi-
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nese province to a virtually Russian possession.”

Diplomacy has been supported a. every step by
naval power, often more imposing in array than dan-
gerous in warfare. Since 1895 practically every bat-
tleship as it has been completed for sea has been com-
missioned, not for service in the Baltic, but for the
Far East. With amazing rapidity Russia, which hith-
erto has had one fleet in the Baltic, frozen up for six
months of the year, another in the Black Sea, nom-
inally at least immured by the provisions of the Treaty
of Paris, and a small force in the land-locked Caspian
Sea, has created yet another squadron, more power-
ful than either of the others, and at Vladivostok and
Port Arthur naval bases have been equipped, with a
large dock at each place, and building facilities for
torpedo craft at the latter. Meantime the great ship-
yards of Russia and of France, Germany, and the
United States have been busy building for Russia ad-
ditional men-of-war of the most powerful types.

A point which is often overlooked is that the devel-
opment of Russian plans has been so hurried that the
work has not yet been rendered sufficiently strong to
bear the strain of a contest. In the Russian fleets in
the Black Sea and the Far East are embodied pushful
diplomacy—diplomacy with a mailed fist; but they
are distinct and entirely separate, with over 12,000
miles of sea intervening. The ships which are built
in the Black Sea remain in the Black Sea. Ships pass
from Europe to the Far East, it is true, but they can
travel from the Baltic to the Pacific only with the aid
of coal obtained at British coaling stations. At Port
Said or Suez, at Aden and at Singapore, Great Britain
holds the lines of communication between these two
fighting forces of Russia; and France, her ally, can
render no assistance after the eastward-bound ships
leave the Mediterranean. For the transport of stores
and ammunition, Russia has the trans-Siberian rail-
way. Is it realized by those who make much of this
wonderful engineering achievement that the distance
from Russia’s arsenals at Moscow and St. Petersburg
to Port Arthur is twice as great as from New York to
Liverpool, or again more than twice as great as from
Montreal to Vancouver by the Canadian Pacific Rail-
way? Moreover, the trans-Siberian raiiway has been
hastily and not too well laid. Consequently, under the
most favorable circumstances stores sent from St. Pe-
tersburg or Moscow to Port Arthur take three weeks
to reach their destination if sent by the best passen-
ger train shown in the latest time table issued by the
Russian government. This line would have to serve,
after the commencement of war, for the transport of
all stores for the army and navy, and those who are
familiar with the difficulties attending the working of
a long length of single rail in time of war will appre-
ciate its value under such circumstances. Another
point to be borne in mind is that its course through
China must be heavily guarded by troops and that
thousands of the Chinese would risk a good deal, if
Russia were on the defensive, to cripple this line of
communication by destroying a portion of the perma-
nent way or blowing up one of the numerous bridges.

When it is said, therefore, that Russia’s position as
a naval power is unique, it will be admitted that her
difficulties are of no ordinary character. Up to the
present war she has triumphed. Every step in her

programme of empire building in the Far East has .

been carefully planned years ahead, every preparation
made, and only when she has assured herself that
everything is in readiness has she, as opportunity has
offered, taken the world into her confidence and stood
firm by her intentions.

Since she obtained the ‘“lease” of Port Arthur, Rus-
sia has made wonderful progress; but the scheme is
not complete, and herein lies the explanation of her
evasive diplomacy when she has been approached by
one or other of the powers seeking assurances that
she will withdraw her troops from Manchuria. It is
now common knowledge that while these undertakings
have been freely given, ships and men have been
quietly massed in Far Eastern waters, stores have
been accumulated, and every preparation made to hold
what she has obtained.

Russia has already unostentatiously assured her
military position by drafting something over 100,000
troops into Manchuria, but she clearly realizes that
her future in the Far East depends less upon her

soldiers than upon her ships and sailors. In the
latter respect she is not yet ready. It was re-
ported repeatedly in cablegrams, mostly coming

through Shanghai, that Russia had “ninety warships”
massed at or near Port Arthur. Though Russia has
made the most of resources, this is a gross exaggera-
tion. She has accumulated a large number of non-
fighting ships in the Far East because she realizes
that the Asiatic judges the menace of naval power
less by guns and armor than by the number of fun-
nels and the general impression conveyed by an array
of ships of all types. Wise in her knowledge of the
eastern mind, Russia has borrowed merchant ships
and acquired many of the volunteer fleet to swell the
fleet in Far Eastern waters, and she has succeeded
not only in impressing the Asiatic, but, what she can
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hardly have hoped for, the Kuropean as well. What,
then, is the strength of the naval forces of Russia in
Chinese waters available for action? Below is a list
of all the ships which Russia and Japan have ready.

RUSSIA. JAPAN.

Battleships (8). Battleships (6).
“Peresviet,” “Fuji,”
“Poltova,”’* “Yishima,”
“Petropavlosk,” “Asahi,”
‘“Pobieda,” “Hatsuse,”
“Retvisan,”’* “Shikishima,”
‘“Sebastopol,” “Mikasa.”
“Osliabia,”

“Czarevitch.”*

Cruisers (18). Cruisers (24).

“Rossia,’ 1 “Asama,”}
“Rurik,”y “Tokiwa,”{
“Gromoboi,”} ‘ “Azuma,”
“Bayan,” T “Kasagi,”t
“Dmitri Donskoi,”{ “Chitose,”
“Aurora,” “Kasagi,”
“Boyarin,”* “Takasagi,”
“Pallada,”* ‘“Yoshino,”
“Askold,”* “Akashi,”
‘“Bogatyr,” “Yakumo,”
“Novik,”* “Idsumo,”}
“Razboynik,” “Iwate,”’f
“Djigit,” ‘ “Niasin,”{
‘“Zabiyaka,” | “Yayeyama,”
“Diana,”* | “Chiyoda,”
“Variag,”* | “Hashidate,”
“Korietz,”* | i “Itsukushima,”
“Yenisei.”* ‘“Matsushima,”
“Suma,”
“Akitsushima,”
“Isuma,”
“Naniwa,”
“Takachiho,”
“Sai-yen.”
Torpedo Craft. Torpedo Craft.
2 gunboats. 4 gunboats.

19 destroyers. 20 destroyers.

12 torpedo boats. 38 torpedo boats of the

Russia has in addition first class.
a number of transports, 39 torpedo boats of the
gun vessels and non-fight- Second and third classes.
ing ships. Japan possesses many
other non-fighting ships.
(To be continued.)

P
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‘SCIENCE NOTES.

The English Board of Agriculture and Fisheries re-
cently completed an interesting research concerning
the swimming powers of fish. -On May 8 last year, a
number of marked fishes were liberated in the North
Sea. On January 28 last a steam trawler landed a
plaice, which according to the mark upon it was one
of the liberated fishes. It had traveled 136 miles from
where it was released to the place where it was caught.

It is said that the Navy Department will establish
a branch ncval observatory in Samoa, and that $8,000
has been allotted for this purpose. The justification
for such an institution is that it will afford astronomi-
cal observation in a field almost undeveloped, such as
discovering a list of 500 of the 1,597 stars adopted for
publication in the Nautical Almanac of the United
States, Great Britain, France and Germany at a con-
ference of the directors in 1896, for the accurate deter-
mination of time for the use of navigators in that far
distant section of the national domain, and for the
determination of the magnetic elements, knowledge of
which is so important to navigation.

The late Dr. John Hall Gladstone, before his death,
carried out an investigation of fluorescent and phos-
phorescent diamonds. Chaumet, Dr. Gladstone pointed
out in two brief papers read before the British Asso-
ciation, had recently announced that violet light ren-
ders diamonds, especially the more valuable stones,
phosphorescent; a yellow stone which would not fluo-
resce, turned brown after an exposure of a few min-
utes, but was restored to its color and brilliancy in
24 hours. This phenomenon was described by Dr.
Gladstone at the Aberdeen meeting of 1859; three
stones of a ring which he then exhibited were some-
what fluorescent in daylight and phosphoresced in the
dark; exposure to violet and ultra-violet rays pro-
duced the strongest phosphorescence, As not one of a
collection of other valuable diamonds showed any
phosphorescence, Dr. Gladstone was inclined to attri-
bute the peculiarity to some unknown impurity not
usually found in stones of the first water. The ring
mentioned was exhibited again a few years ago by
Prof. Silvanus Thompson at the Royal Institution;
it lost its phosph()rescent power completely afterward,
and regained part of it after having been kept in the
dark for a year. An accidental fire has finally put an
end to this investigation.

* Since this article was written by the well-known English authority the
ships marked with a star have been either destroyed or disabled. The
*“Variag,” * Askold,” and ‘ Korietz* are supposed to be beyond repair.

+ These ships have armored belta.
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SUBMARINE S0UND TELEGRAPHY,

Next in importance to wireless electrie telegraphy
through the atmosphere is sound telegrapny through
water, in the establishment of communcation be-
tween steamers and ships at sea.

The accompanying illustrations show per-
fected apparatus for the transmission and
reception of bell sound vibrations through
the water from one vessel to another. In 2ur
issue of February 2, 1901, we described an
experimental boat designed by Mr. A. J.
Mundy, based on experiments in the conducs
tivity of sound through liquids by Prof.
Elisha Gray, which was successfully testeg
in Boston harbor. Since then several im
provements have been made under the direc
tion of Mr. J. B. Millet, of Boston, vice-presi-
dent and general manager of the Submarine
Signal Company, which render the system
quite complete and perfect from a practical
point of view. Steamships plying between
Boston and New York have been equipped
with this improved apparatus, and success-
fully use it in signaling very frequently.
Upon invitation, one of the representatives of
the SCIENTIFIC AMERICAN, on a very stormy and windy
right (January 18th last), took the trip from New York
to Boston for the purpose of witnessing the practical
working of the system aboard the steamer ‘“Herman
Winter,” and noted with much interest the distinci-
ness with which signals were exchanged when the
ship was seven miles distant from the ringing beli,
It is a well-known fact that sound travels faster
through water or liquids than air, and this is taken
advantage of in a novel and practical way.
Referringtothe
large illustra-
tion, the eircular
dotted lines
shown in the
larger vessel rep-
resent the posi-
tion in the ship
of the two sound
receivers, one
upon each side
in the hold, lo-
cated approxi-
mately twenty
feet below the
surface of the
water. The
lightship “Pol-
lock Rip” has
the sounding
bell hung
through a well
in the center of
the ship, about
twenty-five feet
below the bot-
tom. It also has
a receiving ap- -
paratus. Beyond,
at the left, is observed a lighthouse and a buoy. De-
pending from the buoy is a bell, with a pipe leading
to the shore to the compressed-air reservoir in the
lighthouse. In the small illustration the manner of
suspending the bell is shown. It is held by a main
chain, while a second operating chain is attached at
its lower end to the bell crank of the hammer, and
the upper end to a pneumatic piston, which is
operated by compressed air either from the anchored
lightship or the lighthouse, as the case may be, or

The Telephone Sound Receivers.
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it may be operated by a direct upward pull by manual
power if desired.

It has been ascertained that the receiver for col-
lecting the sound vibrations need not be located on
the outside of the vessel, but operates as well when

Portable Submarine Sound Signaling Apparatus.

clamped on the inside against the inner surface of
the outer hull, especially in iron ships. The sound
vibration from the bell passing through the water is
communicated to the side of the ship’s hull, and that
in turn to the liquid or water in the receiver. This,
as will be noticed in the illustration, consists of a
cup-shaped metal cylinder having the open end edged
with rubber, and clamped against the side of the
hull. Four hook-supporting arms project inward from
the hull, and upon these rest two crossbars in which

The Sound Hold-Receiver.

are hook eyebolts, the hook portion being clamped
over projections on the surface of the receiver. By
this arrangement the open end of the receiver is
clamped securely against the side of the ship’s hull,
making a water-tight joint.

inserted in the top of the receiver is an electric
transmitter, something on the order of a telephone
transmitter, from which wires are run to the pilot
house of the ship, as will be observed in one of the
small illustrations. The wires are connected to a
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battery and the primary coil of an induction coil in
the usual way, and the telephone receivers to the
secondary coil.

It is obvious that when a sound impulse is given
to the liquid in the receiver in the hold, of the
ship, it will be transmitted electrically to the
telephone receiver in the pilot house. Asthe
sound travels through the water in every
direction from its source, it is found that the
impulse will be stronger and louder on the
side of the ship nearest to the source. By
this means the direction of the sounding bell
is ascertained, for by listening to the tele-
phone receiver attached to the starboard side
water receiver, and then switching over to
the port side and listening to that telephone
receiver, the ear detects at once which is the
louder sound of the two. This was deter-
mined experimentally by turning the ship
around in a large circle, when the difference
in the sound from one side to the other was
very noticeable, according to which side was
nearer or farther away from the sounding
bell. A portable apparatus for small fishing
boats is shown in another illustration. The
bell is shown on the right of the picture, which is sus-
pended over the side of the boat, the hammer
being operated by a separate rope. In the box is a
coil of electric cable attached to a hollow water-tight
spherical globe containing the electrical transmitter.
This is lowered overboard with the bell, and enables
two boats so equipped to signal to each other. The
sound is conveyed from the spherical transmitter
bulb while immersed in the water to the telephone
receivers in the same manner as previously described.
A depth of
twenty-five feet
is said to give
the best results.

In foggy
weather signals
of this kind are
readily heard,
regardless of
which way the
wind is blowing.

Our represen-
tative, while on
the “Herman
Winter,” ob-
served the per-
fect operation
of the apparatus
when approach-
ing, passing, and
leaving the “Pol-
lock Rip” light-
ship. It had
been prear-
ranged that the
signal should be
the number 73,
the number of
the lightship.
This locality was reached shortly before daylight, yet
when the ship was seven miles from the lightship,
tossed by tempestuous seas, the signal, seven strokes
then three, was faintly but distinctly heard. Within
two miles it was quite loud, and the peculiar A musical
note of the bell was plainly noticeable. It is feasible
to signal words with a special code, and no doubt
such a system of communication will soon be perfected.
The usefulness of the system in safeguarding ships
azainst collisions at sea at night or in a fog is evident.
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The Signal Bell.

SYSTEM OF SUBMARINE SOUND SIGNALLNG.
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SAFETY HOOK PROVIDED WITH COUNTING
MECHANISM

In the accompanying illustration we show an im-
proved hook recently patented by a German inventor.
It is so arranged as to automatically lock onto the
article which is to
be lifted, and at the
same time to oper-
ateacounting
mechanism. By this
means the operator
is relieved of the
duty of counting
the number of ar-
ticles lifted and
transported by his
craneorother
mechanism. When a

job is completed,
he can tell at a
glance just how
many operations
have been per-
formed with the
hook. The hook

consists of a hook-
shaped casing, to
the front end of
which the hook
proper is pivoted.
SAFETY HOOK FROVIDED WITH A spiral spring
COUNTING DEVICE, normally holds up
the rear end of the
hook, causing it to occupy the position shown in full
lines in our illustration. When a load is suspended
on the hook it causes the hook to swing on its pivot
to the dotted position shown, thereby closing over the
cable or other means of attachment to the load. With
the hook in this position it will be observed that the
weight of the load is carried by the casing, and the
hook merely acts as a guard to prevent the load from
slipping off. In order to prevent the device from acci-
dentally opening, a locking lever is provided, which
snaps over the rear end of the hook when it is in its
lowest position. This lever may be moved out of en-
gagement with the hook by pressing a stud at the up-
per end of the device. The counting device is shown
at the left of the device, and is operated by the hook,
which, when in its lowest pdsition, depresses a pin
on the counting attachment, and registers either with
a printing device or a pointer swinging over a dial.

@

Underground vs. Overhead Telegraph Cables.

Owing to the widespread havoc that is wrought to
the overhead telegraph wires of the British Post
Office laid through the midland and northern coun-
ties, through gales, often causing a serious disloca-
tion of business, the government decided to test the
advantages of a subterranean cable as a solution
of the difficulty. The first section was laid three
years ago between London and Birmingham. Dur-
ing the whole time this cable has been in use there
has been no defect or derangement of working,
though the overhead wires north of Birmingham
have often been broken down and the business centers
of T.iverpool and Manchester have been quite iso-
lated from London. Ow-
ing to the serious incon-
venience thus caused, and
the satisfactory working
of the London-Birming-
ham cable, a scheme is
now being carried on by
which all of the overhead
wires extending across
exposed weather zones are
to be supplanted by under-
ground cables.

An experimental cable
was at first continued
from the Birmingham end
of the London cable as
far north as Warrington.
It was subjected to severe
trials, and these were so
satisfactory that now this
experimental cable is Dbe-
ing pulled out and a per-
manent trunk cable is be-
ing installed.

The cable is being laid
in a 3-inch cast-iron pipe.
It censists of 103 wires
inclosed in a leaden
sheathing. Seventy-four of
the wires are twisted in
pairs and the remainder
are single wires separately
wrapped with a tape of
copper for the purpose of
screening the wires from
Inductive action. The

Scientific American

pairs of wires may be used for telephonic purposes,
but their primary use will be for high-speed tele-
graph circuits. The necessity for double wires for
the latter is to reduce capacity of the wire. When
the capacity of a wire is increased the speed at which
it is possible for a circuit to be worked is decreased.
Underground wires have very much greater capacity
than overhead, but by using another wire for the
return path instead of the earth, the speed of a cir-
cuit can be considerably increased.

The route from Birmingham is vie Walsall, Can-
nock, Stafford, Eccleshall, Woore, and Nantwich. At
the present time the cable has been completed to
Eccleshall. The whole of the cables have been pulled
into pipes, but between the last-named place and
Nantwich the lengths of cable still require to be
joined together.

It is anticipated that the cable will be carried to
Warrington before the end of March. At Warrington,
lines connecting Liverpool and Manchester will be
tapped. It will then be possible to work from Lon-
don to those cities by means of underground wires.

When this scheme is completed it is proposed to
continue the cable to Carlisle so that there will be a
continuous underground trunk cable, free from in-
terruption, direct from London tc the extreme north.

—_—_——tr— —
A POWERFUL COMPRESSED AIR CLAMP,

The value of compressed air in submarine work
is being appreciated by the invention of various kinds
of mechanism which is operated from above the sur-
face of the water, the air being supplied through hose
connections just as it is furnished the diver. The
accompanying photograph shows a device which is uti-

A WATER SHADE.

FIREMEN EMPLOYING THE SWIFT NOZZLE, SHOWING HOW WIDELY THE STREAM CAN BE DIVERGED.
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lized in crib-work and other submarine construction.
It is really a gigantic grip of steel, which is employed
for holding timbers together temporarily until they
can be bolted into place. The grip is usually handled
by a crane, and when in position the end opposite the
cylinder is submerged, being adjusted beneath the
timber to be held while the cylinder end is placed
above. Merely by turning a valve, the compressed air
forces the piston of the cylinder against the timber

I N |

CLAMP OPERATED BY COMPRESSED AIR FOR
SUBMARINE WORK.

and clamps it securely until the bolts can be adjusted,
when, by relaxing the air pressure, the piston is re-
leased, and the grip can be at once moved to another
position. By using this apparatus the services of a
diver can be frequently dispensed with, while it also
avoids considerable other manual labor.

O
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NOVEL APPLIANCES FOR FIGHTING FIRE.

One of the main characteristics which differentiate
man from the lower animals is his ability to produce
fire. Just how early in the existence of the human
race this ability appeared is not clearly known, but
it is certain that primitive man had not acquired it
for a considerable period.

Having once obtained the power of producing com-
bustion at will and of keeping it up for an indefinite
time, fire became perhaps man’s greatest friend, and
surely a highly important adjunct to his ultimate
civilization. Yet when this mighty destructive force
is uncontrolled, it becomes a most potent and danger-
ous enemy, scarcely less to be dreaded than a plague.

Of this latter truism history has not been wanting
in examples, and we ourselves have only recently had
two most appalling exhibitions of its power for de-
struction. A Methods and means for fighting and con-
quering this dread enemy to human life and treasure,
occupy the minds of experts continuously. For small
and relatively unimportant conflagrations, acids giv-
ing off heavy and non-combustible gases are found
efficient, but where the surface attacked is not cir-
cumscribed within narrow limits, this will not do,
and recourse must be had to water, the greatest ex-
tinguisher of fire, and at once the most abundant and
easy to provide. How to apply water in the most
effective manner has long been the problem.

Close proximity to the fire is requisite to over-
come it; but there is no fierce fire which does not
supply intense heat and blinding smoke in large
quantities, and these are
the greatest obstacles
which the fire fighters
have to combat in their
efforts to rescue life and
property. Numerous ex-
pedients have been resort-
ed to for enabling them
to do this with comfort
and safety; and we take
pleasure in placing before
our readers the mechani-
cal contrivance recently
exhibited by the fire de-
partment of Charlotten-
burg, near Berlin, for the
illustrations of which we
are indebted to the Illus-
trirte Zeitung.

To protect the fireman
from the wall of flame
and dense cloud of smoke,
while at the same time
enabling him to play water
upon the burning building,
is the main object of the
invention. The pictures
are from photographs re-
cently made in the court-
yard of the Charlotten-
burg fire station, and they
present a realistic view of
a fire fought from behind
the watery protection af-
forded by the new appli-
ance, In the larger pie-
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ture, the various working effects produced by the
Swift nozzle are patently shown.

The Swift nozzle has a simple annular mouth-piece,
which is about 2 centimeters back of the stream exit,
and situated behind a collar cast upon the nozzle
itself. The walls of the latter are perforated to the
interior, and over these perforations, for the pur-
pose of deflecting the issuing water, a beveled sleeve
is threaded. The screwing in or out of this sleeve
produces the variety of protective screens shown in
the cuts. The contrivance is very simple, easily
manipulated, and its degree of efficiency is amply
demonstrated. The larger picture shows eight fire-
men in the act of attacking a flaming structure, from
which issues huge volumes of smoke. The degree of
the deflection of the secondary stream is shown to be
from a wide spray thrown upon the burning buiiding
to a conical spray protecting the fireman and yet
projecting forward, to an almost flat circular disk of
water, which beats back the smoke and heat from
the advancing man. Again, under a protecting can-
opy of water, a man almost asphyxiated by smoke
is being resuscitated.

In the smaller picture, a combination of the Swift
nozzle with the smoke hood and speaking apparatus is
shown. Provided with oxygen to breathe and a veil
of water to keep back the heat, the man can enter
most dangerous places, and, by reason of his ability
to communicate with his comrades without, can keep
them informed as to the progress of the work within.
By means of the Swift nozzle he can, as occasion de-
mands, extinguish the flames with a wide-spread
spray or a powerful and well-directed solid stream.

The smoke hood in use here is the invention of
Herr Konig. It consists of a sort of diver’s hood
provided with glass eyes and valves for the exit of the
air, which is pumped into the hood through a wire-
bound tube or hose attached to the fireman’s waist
and carried up his back to the entrance into the hood.
Konig’s mode of speaking to the men outside was ef-
fected through the column of air in the tube, but this
has been improved by running a fine telephone wire
throughout the length of the hose, connecting a micro-
phone speaker opposite the mouth of the operating
fireman with a receiver at the engine or pumping sta-
tion. Three men are necessary for the effective em-
ployment of this combination—one to do the work in
the face of the danger, one to look after the air tube
and life line attached to the first, and one to attend
to the phone and the water hose leading likewise to
the first. Sight must not be lost of the fact that
though apparently well protected by this apparatus
against the dangers of asphyxiation and burning,
the movements of even the strongest man cannot fail
to be hampered by the added weight of the water-
proof clothing, not to mention the burden of the
hood and extra hose. An element of danger lies
also in the attachment of the parts to his person.
Precipitous flight would be out of the question.

A man without apparatus could simply drop his
hose and flee in any direction where danger seemed
less aggressive, whereas a man provided with these
safeguards must needs retrace his steps the way he
came, carefully avoiding entanglements, or perish.

Again, there may be doubts where such powerful
pumps as we employ are used, which require several
men’ to hold a nozzle, whether such contrivances would
be applicable. Could a man stand up under them?
Hardly; and yet much may be learned from them.
Perhaps we do not need all the water we throw upon
a burning building; perhaps fewer and better directed
streams would suffice to quench the most stubborn
fire. '

Suggestions such as these may be worthy the con-
sideration of the greatest fire department the world
has ever known. That fires occur and prove destruct-
ive is not the fault of a most excellently equipped fire
department, but of the building laws. The writer
lived seven years in the city of Vienna, Austria, and
only witnessed three fires in all that time, two of
which were theatre fires—the Ring Theatre being one
—and the third the roof of a dwelling or large apart-
ment house. Though water is plentiful there, and at
high pressure. little is thrown upon the burning struc-
ture. Even at the Ring Theatre, orders were soon
given to stop the water, so that the foundations might
not be undermined and the walls fall in; and though
the building was gutted and smoldered for a week,
with the exception of some smoke around the upper
windows, a little broken glass, and the absence of the
roof, no traces could be seen of the fire from the
street, while as for the roof fire, the destruction got
no further than the top floor.

G
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The big flagstaff of the House of Hoo-Hoo has
reached the World’s Fair grounds. The timber is 60
feet long and 12 inches in diameter at the base. The
House of Hoo-Hoo is built entirely of wood and is in-
tended te form a museum of the lumber products of
the United States as well as a handsome club house for
lumbermen.
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IEngineering Notes,

A pamphlet has been published by the Austrian War
Ministry concerning the utilization of bronze, instead
of steel, in the manufacture of heavy guns. Austria
is now the only country which employs bronze as the
materia} for its heavy cannon, and it is the intention
of the government to retain it. This official pamphlet
states that this bronze, forged according to a secret
process, is equal to nickel steel. Moreover, the cost
of the inner tube is three-fifths less than that of the
steel tube. Another advantage is that an injured
bronze gun can have a new jacket fitted to it, which
is difficult with a steel one. Lieutenant Field-Mar-
shal Uchatius, who in the seventies discovered a special
process for forging bronze, also found that good
homogeneous brounze could be hammered in a hot or
cold state, and therefore can be improved in quality.
Lieutenant Field-Marshal Frederick Thiele, the present
director of the Vienna Arsenal, also obtained very
favorable results in forging this metal, producing a
kind of bronze not surpassed by the best cannon steel,
through a combination of metals, careful alloying,
and judicious rolling.

At the works of the Yarrow shipbuilding firm of
London, interesting experiments have been carried out
concerning the ratio of the grate area to the heating
surface of boilers. This is an important considera-
tion, as upon this proportion depends to a very ap-
preciable extent the efficiency of the boiler, especia’ly
if it is of the water-tube type. For the purposes of
these tests a water-tube boiler equal to 1,200 indicated
horse power was employed. This boiler had 1,008
tubes, each 13, inches outside diameter, with an aver-
age length of 6 feet 914 inches. The test was con-
ducted with a boiler having 53 square feet of grate,
and with 3,217 square feet of .heating surface, giving
a ratic of 1 to 60.7. In the second test the grate was
reduced to 40 square feet, with a slight change in the
heating surface, giving a ratio of 1 to 78.2. The re-
sults showed that there was a much higher evaporative
efficiency with the smaller grate. Each pound of fuel
consumed gave with the small grate 10.57 pounds of
steam, while in the other case it only gave 9.96 pounds.
But it was also decided that irrespective of this, the
same boiler should give an equal volume of steam,
and thus the quantity of coal consumed per square

- foot of grate had to be increased. For instance, with

the larger grate the rate was 29.7 pounds of fuel,
and with a less area 39.31 pounds. To burn the greater
quantity more draught was required, 0.75 inch as com-
pared with 0.56 inch. These results are highly valu-
able, for the greater efficiency of the small grate
would reduce the fuel consumption on a vessel to a
very appreciable extent. The explanation of this
greater efficiency is that the gases of the fuel are
consumed more quickly, and are not so likely to come
into contact with the cold surfaces of the tubes in an
unburnt state.

It is stated that an American syndicate has proposed
to the Russian government to construct a canal from
the Baltic to the Black Sea for the sum of $160,000,000,
which is one-third less than the estimated official cost.
The junction of its great northern and southern seas
by a navigable estuary of sufficient width and depth
to permit of the passage of men-of-war and ships of
great tonnage has long been a favorite project in the
councils of the Czar. At the present stage of the
undertaking there are two, and only two, plans of pro-
cedure. One is to utilize the existing Beresina Canal
by widening, deepening, and generally extending it,
and the other, to adopt a perfectly new route alto-
gether. According to the Uhland Verkehrszeitung, the
plans of the canal have been recently deposited with
the Minister of Ways and Communications, in which
the proposed new route has been minutely and fully
defined. The canal will commence at Riga, which,
next to St. Petersburg, is the most important of the
Baltic ports of Russia. It will avail itself, wherever
practicable, of such portions of rivers, canals, and
other waterways it may meet with in its course as
can be made to profitably contribute to the success
of the whole ﬁndertaking. For 125 miles it will ab-
soerb a part of the channel of the Divinea, as far as
the fortified town of Dunaburg. Thence it will run
through a deep straight cutting 100 miles long, and
join up with the river Beresina at Lepel. From this
point it will follow the canalized river to its junction
with the Dneiper, and use the latter stream for the
rest of its course to the Black Sea at Kherson, to
the west of the Crimea, near Odessa. From the one
sea to the other the distance will not be less than 1,000
miles by the new scheme of inland navigation. The
cost of construction, according to the offer made, would
amount to $160,000 per mile, which is not an unreason-
able price to pay. In addition to the value of the
canal as a considerably cheaper route for the trans-
port of goods, it would in war times possess a strategic
importance probably exceeding that belonging to the
‘“Kaiser Wilhelm” waterway. It is calculated that
Russian armorclads could thus navigate the kingdom
from sea to sea in half a dozen days.
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Electrical Notes,

The first part of the new German Atlantic cable be-
tween Borkum and New York has been completed, thus
fulfilling the conditions under which the German gov-
ernment placed the German Atlantic Telegraph Com-
pany in regard to the laying of the cable. The section
completed is that between Borkum and the Azores. Un-
der the agreement between the government and the
company the latter will receive a sum of £35,700. The
second part of the cable betweeI} the Azores and New
York, which will complete the line, is to be laid by the
end of the current year.

Owing to differences of opinion between the state,
the municipal authorities, and the owners of the Tuile-
ries Garden in Paris, the electric lighting of the gar-
den has been much delayed. The main question in
dispute, as to who should direct the work, has, how-
ever, now been settled in favor of the state, and al-
though the city engineers are actually conducting the
operation of laying the wires, it is under the supefin-
tendence and direction of the government. The type
of lamp decided upon by the latter is known as ‘“Arc
Nouveau,” and is far finer than that proposed by the
city. The lamps will bear comparison with the fout
beautiful standards which now adorn the four cor-
ners of the Place de la Concorde, or with those others,
different but equally handsome, around the Opéra.

The Electrical Engineer (London) stated a few
weeks ago that it is Mr. Marconi’s intention to make a
test of his wiréless telegraph system at long distances
overland. So much of his experimental work has been
carried out between coasts, that it will be refreshing
to watch the performance of the system across coun-
try. For this purpose Mr. Marconi is erecting a sta-
tion at Fraserburgh, in Scotland, with a view to estab-
lishing communication with his Cornwall station at
Poldhu. The Scotch station, however, will also be
used for communication with ships, and it is ulti-
mately intended to establish communication between
the North of Scotland and Iceland. Mr. Marconi is
now at Fraserburgh, but will shortly cross the Atlan-
tic on a visit to his wireless telegraph installations on
the St. Lawrence River.

The Osiris prize has been divided between Madame
Curie, in recognition of her part in the discovery of
radium, and Prof. Branly, inventor of the system of
wireless telegraphy which bears his name. The prize
is worth $20,000, and was offered by M. Osiris in 1900
for any work which should be deemed useful for man-
kind by the members of the Syndicate of the Paris
Press. The prize remained undistributed until it was
recently suggested by the founder that the claims of
the Curie family should be considered. Tt was then
decided that Madame Curie and her husband should
receive $12,000, and that the remaining $8,000 should
go to Prof. Branly. The ceremony of presenting the
respective amounts took place in Paris recently, when
the hope was expressed on behalf of M. Osiris that
Madame Curie would be able to continue her researches
in the interests of science.

The illumination of the outside of the buildings and
grounds at the World’s Fair to be held at St. Louis
this year will probably be the biggest piece of work
of its kind that has yet been carried out. The contract
provides for 300,000 incandescent lamps. These lamps
are for lighting the exhibit places, grounds, and archi-
tectural features of the exposition proper, and do not
include those for state, national, and private conces-
sion buildings. To give an idea of the distribution of
the lamps, it is stated that 12,000 alone are to be placed
on the Palace of Education, which building furnishes
an excellent setting for night effects produced by the
electric light. The illumination of the grounds is to
be carried out on very ambitious lines. Each monu-
mental standard will carry 24 incandescent lamps, so
distributed that 12 will hang on each arm of the sup-
porting post. The lighting of the inside of the build-
ings will be accomplished entirely with arc lamps.

Mr. H. B. Ford, of New York, has patented the cor-
struction of a zinc amalgam electrode for use in sec-
ondary batteries. According to the Electrical World,
he fills a thin porous wooden cup partly with mercury
and places into it a thin copper plate plated with zinc
and corrugated in a vertical direction. For the other
electrode he uses a copper plate covered with peroxide
of manganese. As electrolyte, dilute sulphuric acid of
25 deg. Baumé is used. The charging current causes
the mercury to act upon the zinc and copper plates in
the usual way, and also forms by the absorption of
hydrogen a mercury sponge containing also some zine,
which expands upwardly until (if the preparations be
correct) the porous cup is practically filled. In the
discharge of the battery there is double action of the
oxygen upon the zinc and upon the absorbed hydrogen
respectively. The action upon the hydrogen is first
completed, resulting in the disappearance of the sponge.
So long as the latter remains the voltage is about 2.5,
Upon its disappearance the E. M. F. drops to about
15 volts.
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Worrvespondence,

Theatre Isolation.
To the Editor of the SCIENTIFIC AMERICAN:

In the various communications that have appeared
both in the columns of your valued paper and iIn
other technical journals regarding the terrible losgy
of life in the Iroquois fire, sufficient stress has not
been laid upon the subject of theatre isolation. If
theatres were constructed as detached buildings, the
fear of panic would be reduced to a minimum. Every
theatre should be built entirely isolated, and also it
should be used for no other purpose; as often built
we find stores and offices occupying the front part of
the theatre where a fire might gain considerable head-
way before it was noticed, and where the audience
would have to escape by passing the flames. If sepa-
rated by a distance of, say, thirty feet from all other
buildings and surrounded on three sides by outside
galleries or balconies at least seven feet wide, project-
ing from the face of the wall and supported on canti-
levers, a place of refuge would be afforded the audi-
ence in case of fire, and the audience would gain a
feeling of safety which would greatly reduce the dan-
ger of panic. There should be broad windows, glazed
with common glass, opening on the different galleries,
which would make them readily accessible at all
times; windows would be preferable to doors, as the
glass could readily be broken, even if the windows
were locked. The government, in the case of its post-
offices, enforces a rule to the effect that a space of
forty feet must intervene between its buildings and
the nearest adjoining structure. Our municipalities
should certainly be able to enforce a similar regula-
tion, and it would certainly greatly reduce the danger
from panics. Many of our cities rule that a certain
specified space must separate theatres from other
buildings, but the trouble is often that they are not
enforced. We make good rules, but the enforcement
of them is too often neglected. Violations of theatre
ordinances would be very infrequent, instead of the
reverse as at present, if a heavy penalty were inflict-
ed. An ordinance without a penalty is almost useless,
as experience proves that the theatre managers and
building inspectors will become careless as long as
the general public do not care whether the rules are
enforced or not. JouN A. WaALLs.

Los Angeles, Cal.

Boiler Scale.
To the Editor of the SCIENTI¥IC AMERICAN:

I was surprised to see in the last issue of your pa-
per an article on “Boiler Scale Detection” in which
the statement was made that ‘“The reason for the pres-
ence of boiler scale has never been explained satisfac-
torily, although a great deal of time has been spent by
scientific men in an endeavor to solve not only the
mystery of its origin, but to arrive at some means of
preventing the deposit.”

Allow me to say that I think this is very inaccurate;
since the presence of scale has been satisfactorily ex-
plained, its origin is not a mystery and there are ade-
quate means of preventing the deposit.

The explanation of the presence of boiler scale is
very simple and familiar to almost every chemist. In
the first place, nearly all natural waters contain
among other things, a certain quantity of salts dis-
sclved in them, the amounts of these constituents vary-
ing in different waters. For instance, water is said
to be “hard” when it contains an excess of calcium
or magnesium carbonate dissolved in it in the form
of bicarbonate. Likewise calcium sulphate (gypsum)
is found in nearly all water. These substances of
course all come from the erosion of the rocks and
minerals with which the water comes in contact. But
the problem is not so much how they come into the
water as how to dispose of them after they are there.
It has been found by chemical analysis that Croton
water, which is fairly pure, contains the carbonates of
calcium and magnesium to the extent of about 4
grains per gallon and over 1-10 of a grain of calcium
sulphate. While these figures seem insignificant at
first, when we consider that there are 58,318 grains
in a gallon, it must be remenibered that millions of
gallons of water are used in a boiler. Assume, for ex-
ample, that a million gallons are used; the 4 grains
becomes 4,000,000 grains (150 pounds avoirdupois) and
the 1-10 grain becomes 100,000, or 1414 pounds.

The princiral constituent of boiler incrustations is
gypsum, which upon the evaporation of the water
holding it in solution, deposits upon the sides and in
the tubes of the boiler as a refractory, largely insolu-
ble, and intensely adherent coating. This by contact
with the red-hot iron of the boiler becomes baked as
hard as stone and acts as an insulator to the inside
of the boiler, preventing the heat from reaching the
water. Hence it is necessary to malke a hotter fire,
thereby wasting fuel and injuring the boiler, which
was not constructed to stand this treatment and which
will blister or flake off ~s ~xide of iron.

There are several ways to prevent the formation of

_ tary associations.

" copy used.
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boiler incrustations, the best being the use of dis-
tilled water with the employment of a condenser. This
plan has been adopted on board large steamships and
has not only the advantage that no crust forms, but
is economical, since the same water may be used suc-
cessively for an indefinite period. If, however, distill-
ed water is objected to as too expensive, there are sev-
eral makeshifts of considerable practical utility. For
example, a preparation of barium chloride, ammonium
chloride and logwood sawdust will prevent cake from
forming on the inside of boilers. The reason for this is
that the barium chloride reacts with calcium carbonate
and sulphate to form barium carbonate and barium
sulphate, which are not adherent and readily settle
round the sawdust as a nucleus. The ammonium
chloride prevents the precipitation of the magnesium
as a carbonate. Perhaps the most important step in
connection with the use of this crust preventive is
the drawing off of the water after using the boiler for
a time and thus removing the accumulated precipitate
contained in it. If these precautions be observed, there
is really no reason why any large quantity of caked
gypsum or other deposit should form upon a boiler.

I hope that you will not allow the erroneous im-
pression to remain, that boiler scale is a necessary

“evil, foreordained by the gods as the everlasting com-

panion of all boilers, good, bad or indifferent.
Dunrey H. Mogris.

[Our contributor’s statement of the difficulty of as-
certaining the origin of boiler scale should not be
taken too literally. The article alluded to concerned
itself chiefly with the detection of boiler scale and de-
scribed an ingenious instrument for measuring the
actual amount of such incrustation.—Eb.]

The Carrier Pigeon for Newspaper Service.
To the Editor of the SCIENTIFIC AMERICAN:

In a recent number of the SCIENTIFIC AMERICAN I
note the record you give the reporter of the Newark
Times for pigeon service from the yacht races. Now,
with the exception of the developing of the picture on
the press boat, the record made by the Times has been
beaten several times by my old paper, the Milwaukee
Journal.

The Journal was the first western paper to use car-
rier pigeons, and it has made excellent use of them in
reporting steamer excursions, State and county fairs,
athletic contests, and other events within a radius of
seventy miles of the office. The best time record was
made at the State fair of 1901. At that fair, as well
as at three others, I had charge of the reporting work,
and dispatched five to seven columns of copy a day by
bird. At that fair, at 2 o’clock in the ,afternoon, the
dog show judge awarded the first prize in the terrier
class, and Mr. W. W. Rowiand of the staff obtained
a mounted photograph of the winner a few minutes
afterward. We stripped it from the mount, rolled it
in a carrying cylinder, and dispatched a bird with the
print and the news of the event. It left the fair
ground at 2:20 P. M., and flew the seven miles to the
coop at the office. The print was detached and sent
to the cut shop, and at 4 P. M. the paper with the news
and the cut was on the street. We sent plain news,
machine set, so as to have it on the street thirty min-
utes after being dispatched.

We frequently had news dispatched from thirty
miles away on the street in ninety minutes. The best
long-distance record was made in October, 1900, when
we took a large number of birds to Chicago to report
a steamer excursion. This event will be remembered
by many of your readers, as it was the annual excur-
sion of the National Wholesale Druggists’ and Proprie-
We left Chicago at 9 A. M., and
dispatched birds every hour from twenty miles off-
shore, the first from off Fort Sheridan, the last about
two miles off the Milwaukee harbor piers. When the
steamer landed at the dock in Milwaukee, about an
hour afterward, the newsboys were on the dock with
the paper containing the complete record of the trip.

We made many other good records with the birds,
beating the telegraph or tclephone on the amount of
CHARLES W. LAMB.

Menasha, Wis.

The Meaning of the Word ¢‘“Torque,”

The word “torque” is so frequently used nowadays,
that it may not be out of place to give here a brief
explanation of its meaning. To those who are familiar
with electric motors the term is clear enough, but to
many amateurs it may not be without interest to know
just what the word means. The best explanation
which we have seen is the following from Railway and
l.ocomotive Engineering:

The word ‘“torque” comes from a Latin word mean-
ing to twist, and it may be defined as the twisting
or turning effort imparted to a shaft carrying the re-
volving armature of an electric motor. The torque of
a motor such as i3 uced to drive a street car or to run
a machine tool in a railway repair shop may be found
by experiment. A lever tightly clamped to the shalt
is of such length that its free end may be supported
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upon the platform of weigh scales, exactly one foot
from the center of the shaft. As soon as the current
is turned on, the end of this one-foot lever resting drl
the scales will press down a certain amount and regis-
ter what is equivalent to a weight., For the sake of
example, suppose the scale registered 4,000 pounds
under the circumstances. The torque of this motor
would therefore be 4,000 foot-pounds because the pres-
sure exerted by the lever had been measured one foot
from the center of the shaft. Continuing the experi-
ment, let us suppose that the lever has been removed
and that a pulley has been keyed on the end of the
shaft in its place, and further suppose the radius of
this puiley to be 12 inches, and that it carries a belt
which gives rotation to some other pulley. The torque
of the motor remaining the same with given current
it follows that the pull on the helt, like the weight
registered on the weigh scales, will be 4,000 pounds.
Torque is, however, always expressed as foot-pounds.
The pulley we have been considering had a radius of
12 inches, or in other words, its diameter was 2 feet.
Now, if a pulley 4 feet in diameter was to replace the
smaller one, we would have this new condition. The
torque being constant with constant current, the pull
on the belt would now be 2000 pounds.

As the torque is found by multiplying the radius
of the pulley in feet by the belt pull in pounds, it
rests with the designer to make the pulley or car
wheel, as the case may be, the size best suited to the
work to be done. Torque is practically equivalent to
the tractive effort of the motor if mounted on wheels
2 feet in diameter.

When the speed of the motor is considered, the
horse power may be determined. As the motor re-
volves a certain number of times in a minute it fol-
lows that a definite number of foot-pounds of work
must be delivered in that time. If the speed be such
that the belt pull would be equivaient to the raising
of 33,000 pounds one foct high in a minute, the motor
would, under those circumstances, be developing 1
horse power.

Improved Car Fender,

During the fifteen years that the electric street rail-
ways of the country have been increasing in size and
number there have been many attempts to produce a
car fender the front edge of which would always re-
main close to the track under all conditions of load.
Particularly is this true when the added requirements
of effectiveness, cheapness, durability, and simplicity
had to be met. So great has been the dissatisfaction
in regard to fenders that one writer proposed the
doing away with the single-truck cars and proposed
the use of the large double-truck cars, which, it was
thought, would hold the fender in a much better posi-
tion; but this conception was probably caused by the
fact that the large double-truck car bodies move up
and down much more slowly than car bodies on single
trucks, so that the motion is not so noticeable. The fact
is that both the large or double-truck cars and the
small or singe-truck cars need a self-adjusting de-
vice so as to keep the fender in a proper position how-
ever the car body may rock or be tipped by an uneven
load.

Alexander Otis Lamson, of Bridgeport, Conn., has
recently received a patent on such a fender. The ad-
justing mechanism is located between the car body
and front and rear journal boxes and is so propor-
tioned that when the car body is tilted endwise the
fender automatically adjusts itself to meet an increase
or decrease in the load at either or both ends of the
car. As there is but little motion to the mechanism
the durability is correspondingly great. Each end of
the front edge of the fender may be automatically ad-
justed by separate devices on each side of the car so as
to keep it level and at a fixed height when the car is
tipped sidewise, provided the fender be flexible.

et

Two New Japanese Battleships.

The Japanese government has placed contracts for
the construction of two battleships with the English
shipbuilding firms Vickers, Sons & Maxim and Sir
W. C. Armstrong, Whitworth & Co., respectively, to
be built and completed for war service. These vessels
when completed will be the most powerful fighting
ships extant. They will have a displacement of 16,400
tons, and steam about 19 knots. Their main armament
will comprise four 12-inch guns in the two main bar-
bettes, and they will have heavier secondary guns than
have ever been adopted before in warships. The ma-
chine guns will also be more numerous. From the
main artillery each vessel will be able to discharge
eleven tons of projectiles per minute. The system of
armor distribution will follow the lines introduced
in the previous ship built for Japan at Barrow, the
“Mikasa,“ the whole broadside of the citadel being
armor-clad. Each vessel will cost about $6,250,000 and
is to be ready for service within eighteen months, th~
shortest period that has ever been allowed for the con-
struction of a war vessel of such dimensions.
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WODERN FLOUR MILLING.

it were asked what is
the commonest article
in daily use, the answer
would be “bread;” and
its supreme importance
is indicated by the fact
that in all ages it has
been considered as the
¢ = . symbol of food. The

2 o L ~ milling of cereals is of

: : A_<  great antiquity, and it

; is to Egypt, that great

g l’l, granary of the ancient

world, that we owe the

manufacture of flour, which was first brought to com-

parative perfection in the Nile Valley, and we know

that in Roman times it was the great center of the

world’s supply. Strange to say, it is only within the

memory of those still living that any substantial im-
provement was made.

Having described in several articles the wheat farms
of the West, where the most powerful agricultural ma-
chinery in the world is at work, it is time to consider
how the vast acreage of wheat is made useful to man
by producing a manufactured article—flour—from the
raw material—wheat. We have selected the largest
mills in the world, those of the Washburn-Crosby Com-
pany, of Minneapolis, Minn., which have a daily ca-
pacity of 30,000 barrels of flour, consuming 125,000
bushels of wheat a day, or over 135 carloads, the prod-
uct of 10,000 acres, or 15 square miles. 3efore begin-
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ground by a “seed
plow,” and in a short
time the germ in the
kernel begins to vi-
talize, and shortly
we see the small
green shoot, indicat-
ive of the round of
nature’s processes.
From April to Au-
gust its young life is
menaced by many
dangers, but it is
hardy, and battles
with its foes—heat,
cold, humidity, and
insects—until at last
it ripens and invites
the sharp snip-snip
of the reaper and
binder. The thresh-
ers follow, separat-
ing the Dbeautiful
kernels from the yel-
low straw, thus re-
ducing an enormous-
ly bulky crop to one which can be easily stored and
transported by mechanical means at low expense. It
is retained in elevators or sent directly to the mill.
All wheat is not worth the same price; some farmers
allow the tares to grow up, and stunt the rugged
growth of the grain, or other kernels may become

Middlings Purifier for Taking Impurities from the Crushed Grain,

ning the consideration of the somewhat complicated
subject ¢f milling, it would be well perhaps to consider
the grain of wheat in the abstract, and the real nature
of flour, concerning which there is much misinforma-
tion. Wheat is sown early in the year, as it is a pecu-
liarly hardy grain, thriving even in the cold Northwest.
The seed is forced into the plowed and harrowed

Bran Dusters,

mixed with it. The chemist now comes in anda ana-
lyzes the samples, and decides what shall be bought
and the “market” fixes the price.

The great elevators, which we have already des-
cribed, may store the grain of thousands of farmers,
but sooner or later the carefully-graded kernels arrive
at the mills in carloads containing 700 to 1,200 bush-

LMODERN FLOUR MILLING,

© 1904 SCIENTIFIC AMERICAN, INC.

FEBRUARY 27,

1904

Bolting Reel for Separating the Flour from the Bran,

els each. The grain doors are torn down, and with
the aid of steam shovels it is precipitated into a chute,
whence it is transported to the top of the mill, where
it is weighed in large hopper scales by a deputy State
weigher. It is then elevated into storage bins, where
it is blended to secure an absolutely uniform product.

Now the wheat grain is peculiar, and is more com-
plex than is generally supposed. Its outer hull or
cellulosic coat is composed of five layers, and begin-
ning with the outside is known as the epidermis, epi-
carp, endocarp, testa, and inner coat of bran. Leaving
these botanical considerations to the botanist, the miller
takes upon himself the entire separation of these coats
from the inner starch and gluten producing. cells in-
closed. The “germ” is useful as a breakfast food, but
not for milling, as it impairs the keeping qualities of
the flour. Besides the starch cells there are gliaden
and glutenin cells; the -latter two when combined
with- water form gluten, which gives the flour much
of its value as a food. The milling processes must
now remove the bran coats and crush the gluten and
starch to a soft powder of great fineness, and this is
only accomplished by a series of operations which are
interdependent. At this point, however, it might be
well to call attention to a popular error. Flour is not
dust or pulverized wheat; it really consis®s of sharp
granules of uniform size, composed of starch and
gluten, all impurities having been removed. The
thought might arise as to what is known as “whole
wheat” flour, which created such widespread interest
a few years ago, on account of its alleged great nutri-
tive value over white or “patent” flour. It is per-
fectly true that the germ and bran have food value,
and if the human stomach were capable of performing
all the operations of the miller, this could be utilized.
There is more nutriment in the skin of the potato
than in the body of it, but who can eat an equal weight
of the former without the stomach’s rebelling? A
nutritive substance is not always a digestive one. We
give flour to men and women and bran to cattle, and
all thrive, but a man is no stronger than his stomach.
Milling is not done to make a white flour, but to make
a food product which will be easily assimilated. We
left the graded and blended grain in storage bins. It

Unlvading Barrels,
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now goes into a separator, which in brief cowusists
of two sieves of perforated metal, those in the
upper one being large enough to allow the wheat
to pass through, while the largest seeds, such as
barley, oats, etc., which are larger than the wheat,
are retained as “screenings.” The perforations in
the lower sieve are smaller than the wheat kernel,
so ‘chat all the small seeds, such as wild buckwheat
or mustard seed, can pass through, the wheat being
retained. The wheat then passes into a scourer,
which consists essentially of a perforated cylinder,
inside of which are beaters revolving rapidly
around a vertical shaft. The wheat being fed in at
ithe top is caught by the beaters, and brushed
against the cylinder.

In order to get the grain to a uniform tempera-
ture, it is run through wheat heaters, which are of
several types, the wheat passing over coils heated
by steam. It is then stored in tempering bins,
which equalize the heat. From there it passes
through an automatic registering scale, and to the
first set of rolls.

Millstones were formerly used, and still are for
some grades of flour. These burr stones, as they
are called, are about four or five feet in diameter,
and consist of a bed stone and a top stone or “run-
ner.” The upper stone revolves on a spindle, and
the stock is fed in between the two stones and is
crushed—which is the trouble. The entire wheat
kernel does not want to be crushed, but the interior
contents must be shelled out, crushing the hulls as
little as possible. This can only be done by a gradual
reduction of the wheat between corrugated steel rolls.
The roller mill consists of a frame carry-
ing two pairs of steel rolls, one roll of
each pair being revolved in a direction
opposite to the other. The rolls run at
different speeds by means of differential
belts. The prepared grain is fed be-
tween the rolls, striking the slow rolls
first, and is then cut by the fast roll, so
as to shell cut the contents. The broken
kernel is then elevated to a sieve ma-
chine called a ‘“scalper,” which consists
of a flatwise sieve, which allows the
granular material, which is called “mid-
dlings,” to pass through the meshes,
while the coarser part of the Kkernel
passes over the sieve to the second set of
rolls. This process is repeated five times
(the grinding and sifting operations).
The next process is the dividing of the
middlings into various grades according
to the size of the granules. The mid-
dlings from these five siftings are de-
livered to a grader, which may be either
a reel or a sifter machine. These grad-
ing reels are covered with silk bolting
cloth of various degrees of fineness, the
finest section being near the head of the reel, and
graduated toward the tail of the reel. It is a mistake
to suppose that these grades differ in value; they re-
late entirely to size. KEach grade of middlings is now
put through a machine termed a middlings purifier.
The introduction of this machine has revolutionized
the practice of milling. The stock is fed in at one end

of the sieve, and is advanced by the end motion of the
sieve, which is covered with silk bolting cloth. A
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Packing Flour in Barrels.

current of air is drawn up through the sieve by a fan
located in the upper part of the machine; this carries
oft any fine dust into the dust collector, where it set-
tles. The dust collector consists of some form of cloth
tubes. The air forces the dust to the walls of the
tubes and passes through the mesh, leaving the dust

Sacking Flour and Sewing up the Tops.

on the inside. The particles of bran that are with the
middlings whose specific gravity is less than the in-
terior of the kernel are kept from going through the
meshes by the upward current. The bran is held in
suspension until the end of the sieve is reached, when

Raising and Baking Miniature Loaves o1 bread for

the Miller.
MODERN FLOUR MILLING,
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the air current is cut off, allowing it to fall into a
Separate conveyor. The purified stock which passed
through the sieve is delivered by means of con-
veyors to a second purifier, whose action is the
Same; brushes moving at right angles to the mction
©of the sieve serve to keep the meshes of the cloth
open. Each grade of middlings goes through the
same process of purification. After the middlings
are thoroughly purified, they go to the smooth rolls,
where they are partially crushed, but not powdered.

The life of the flour is killed if it is pulverized.

From there it goes to the bolter, which is made in

many forms, but for purposes of illustration we

will consider a round reel or “flour dresser,” as it
is called. The reel is covered with fine silk bolting
cloth, which may cost as much as $4 a yard. What
flour is fine enough to go through the meshes of
this reel is sent to the flour bins, and is ready for
packing. What is too coarse to go through goes to
the rolls and is recrushed and rebolted, and this
process is repeated until all the middlings are
crushed fine enough to go through the meshes of
the cloth. The bolting cloth is kept free from
clogging by a revolving brush, and the stock is
thrown against the inner side of the cloth by beaters
revolving around a horizontal shaft. Each grade of
middlings goes through the same process, and then
all the flour from the first two or three crushings is
combined to make the first grade of flour.

The flour from the various grades of middlings is
blended so as to produce, in the judgment of the miller,
a flour of standard quality. The various streams of
flour are constantly under inspection, and wet and dry
tests are made every few minutes. The
sample of flour tc be tested is smoothed
on a board with a sample which is stand-
ard; a portion is wet and baked in an
electric oven, thus giving a most valuable
color test. The grade of flour is always
kept at or above the standard, but is
never lowered. It is a mistake to sup-
pose that lower grades of flour are made
from inferior wheat; it is only the poorer
stream of materials developed in' the
milling process, which contain too much
of the branny material to go into the
high grades, which are used for low-
grade flour.

The flour is now ready for packing in
barrels of 196 pounds and bags which
range from 3 to 280 pounds. The barrels
are placed on a machine located beneath
the bin, and adapted to supply a large
volume of flour, which will approximately
fill the barrel; the supply is automatically
cut off when the proper weight is reached.
The weight of the barrel is then checked
on another pair of scales, and any dif-
ference in weight adjusted with a scoop.
A number of augers on an upright shaft within a
broad iron tube serve to force the flour downward into
the package, and prevent clogging in the tube. The
barrels are now headed up and branded, and are rolled
on board the cars which line alongside the packing
room. An average box car will hold from 200 to 275
barrels. Last year the Washburn-Crosby Company
shipped from their Minneapolis mills alone over 6,000,-
000 barrels of flour. A considerable proportion of the

A Flan Sifter at Work.
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flour milled is shipped in bags for family use or for
export. Cloth bags are preferred, and are filled by
machines working on the same principle as the barrel
filler; they are sewed by sewing machines, are then
run down inclings, and are carried on trucks to the
cars. Bags are largely used for export purposes by
the Washburn-Crosby Company, as barrels do not
pack well, and the American flour sack can now be
found in all parts of the world. American foodstuffs,
on account of their purity and uniformity, have taken
a prominent place in the markets of the world, and
Minneapolis is now in the lead as a base of supplies.
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THE DISABLED RUSSIAN CRUISER ‘“NOVIK.”

Among the vessels that fell a victim to the attack of
the Japanese guns and torpedoes at Port Arthur was
a vessel (the only one of its type in existence)
which has attracted a great deal of attention in
the naval world. We refer to the fast cruiser “No-
vik,” of which we present an illustration. It was
shortly after the close of the Spanish-American war
that the Russian Admiralty sanctioned the announce-
ment that they were about to build a fleet of several
extremely fast protected cruisers, which were to have
a speed far in excess of the fleetest vessels afloat at
that time. Originally these boats were to have been
of a little less than 3,000 tons displacement and 25
knots speed. The contract for the first of them, the
“Novik,” was given to Schichau, the well-known tor-
pedo-boat builder of Elbing, Germany. She was
launched in 1900, and delivered to the government in
1902. Her destination, like that of all the latest and
best warships of Russia, was the Pacific station.

The “Novik,” as constructed, is somewhat larger
and faster
than the ves-

sels contem-
plated in the
first designs.

She is 347 feet
in length, 39
feet 4 inches
in beam, and
on a draft of
19 feet dis-
places 3,000
tons. For a
vessel of her
size the engine
and boiler
room equip-
ment is ex-
tremely power-
ful, consisting
of twelve
T h ornycroft
boilers, and
triple engines
with a combin-
ed indicated
horse power of
18,000 to 20,-
000. On trial
she developed
a speed of 26
knots an hour,
and therefore
she is by about
2 knots the fastest cruiser in the world. So much
being given up to motive power, the protection is con-
fined to a 2-inch deck with a glacis of inclined armor
above the engine hatches 3 inches in thickness. There
is also a protection of 114 inches on the conning
tower. All of this armor is treated by the Krupp
process. In addition to her scouting duties, for which
by virtue of her high speed she was admirably suited,
the “Novik” was designed for the important work of
chasing and sinking torpedo boats and torpedo-boat
destroyers. For this work she was armed with six
4.7-inch rapid-fire guns, one 9-pounder, eight 6-pound-
ers, and two 1-pounder rapid-fire guns. She also
carried one above-water torpedo tube in the stern, and
two above-water on each broadside.

In the meager accounts of the Port Arthur engage-
ment, the “Novik” was mentioned as having Dbeen
very active, maneuvering on the outskirts of the Rus-
sian fleet. It is probable that she was doing her
best to sink the Japanese destroyers with her 4.7-
inch guns, a single well-placed shell from one of
which would have meant the complete disablement
of any boat that was struck. Whether the “Novik”
was disabled by torpedo or by gun fire is not very
clear; but it is probable that it was the gun that
put her out of action.

In addition to the “Novik,” four other fast cruisérs
of the same type have been completed or are now
under construction, while two others are proposed.
Of the four, one, the “Almaz,” is identical with the
“Novik,” having the same high speed: the “Boyarin,”
launched in 1900 at Copenhagen, was seni{ to the
Pacific station, and two others, the “Jemtchug” and
“lIzumrud,” launched in 1903, are now approaching

Displacement, 3,000 tons,

Speed, 26 knots.
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completion. The last three cruisers, while of the
same general dimensions as the ‘“Novik” and carry-
ing the same armor and battery, are not so fast by
two or three knots, the contract speed being 22.5
knots for 11,500 indicated horse power. The “Boy-
arin,” it would seem, must be added to the list of
those Russian ships at Port Arthur that have fallen
a victim to the deadly torpedo. It will be remem-
bered that the first intimation of her loss came in
the form of a dispatch from Port Arthur stating that
the torpedo transport “Yenisei” and the cruiser “Boy-
arin” had been sunk by coming accidentally in con-
tact with one of the submarine mines in the harbor.
A day later came the announcement that the Japanese
torpedo-boat destroyers had made another dash at the
Port Arthur fleet in a driving snowstorm, that they
had discharged their torpedoes, and thought that
they had hit a couple of ships. Then followed a
statement from Tokio, Japan, that these torpedo boats
had succeeded in sinking the ‘“Boyarin” and another
vessel. The probabilities are that the last report is
correct, and if so, the torpedo boat has added still
further to the immense prestige it had already ac-
quired in the present war.
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Death of Prof, Charles E. Beecher.

Ori February 14, Prof. Charles Emerson Beecher,
who occupied the chair of palaxontology at Yale, died
suddenly at his residence in New Haven. Prof. Beech-
er was forty-eight years old. A graduate of the Uni-
versity of Michigan of the class of 1878, he pursued a
post-graduate course at Yale which earned for him the
degree of Ph.D. Shortly after his first appointment
to a position on the University staff, he was made

Coal, 500 tons. Armor: Deck. 2 inches.
above wafer.

RUSSIAN CRUISER “NOVIK,” THE FASTEST CRUISER EVER BUILT, DISABLED AT PORT ARTHUR.

professor of historical geology. He succeeded Prof.
Marsh as curator of the geological collections and
professor of palxontology.

His most important contributions have been to the
knowledge of the development and structure of the
trilobites and brachiopods. Several papers on the on-
togeny and phylogeny of these and other classes of
animals were collected in one volume entitled “Stud-
ies in Ewvolution,” which appeared in 1901 as one of
the Yale bicentennial publications. He also published
“Brachiospongidae: A Memoir on a Group of Silur-
ian Sponges,” Memoirs of the Peabody Museum of
Yale University, Vol. I1., Part I., in 1889. In 1899 he
became a member of the National Academy of Sci-
ences.

——— O

The Current Supplement,

The current SvrrrLemMENT, No. 1469, opens with a
most instructive article by Charles H. Stevenson on
the dressing and dyeing of aquatic furs. The article
is well illustrated by engravings, which clearly show
the processes involved. “Natural Products and Scien-
tific Industry” is the title of an article written by Dr.
Otto N. Witt, the well-known German chemist. From
the mechanical standpoint, by far the most important
article in the paper is a thorough discussion of the evo-
lution of watch escapements. The article is very elabo-
rately illustrated. The sleeping sickness, of which we
hear so much in these days, is analyzed in a competent
way. The walls of ancient Troy are illustrated and
briefly deseribed. William Ackroyd writes on “A Prin-
cipal Cause of the Saltness of the Dead Sea.” The
usual electrical notes, engineering notes, and consu'ar
information will be found in their accustomed places.
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The Commerce of the Far East,

The value of the commerce of the countries fronting
upon the scene of hostilities in the Orient aggregates
about 600 million dollars per annum, and the value of
the commerce of the United States with those countries
aggregates over 100 million dollars per annum. While
the prospect of war resulted in the placing in the
United States of orders from Japan for flour and from
Russia for meats, the general trend of exportation to
the four countries fronting upon the scene of hostili-
ties has been downward during the period in which
this subject has been actively discussed. To Japan
the exports from the United States during the month
of December, 1903, were $2,263,245 in value, against
$2,811,689 in December of the preceding year, and for
the entire calendar year 1903 were about one million
dollars less than in the preceding year. To Asiatic
Russia the exports from the United States were $716,-
274 in 1903, against $898,711 in 1902 and $1,013,320 in
1901. To China our exports during 1903 were mate-
rially below those of the preceding year, being for the
month of December $841,373, against $1,857,733 in De-
cember, 1902, and for the entire year $14,970,138,
against $22,698,282 in 1902, This reduction occurs
chiefly in cotton cloths, of which our total exporta-
tion to China in December, 1903, was but 3,665,364
yards, against 20,582,544 yards in December of the
preceding year, the value being $230,546 in December,
1903, against $1,074,463 in December, 1902. For the
entire year the value of the cotton cloth exported from
the United States to China was $8,801,964, against
$16,048,455 in the calendar year 1902. This reduction
in exports to China is not peculiar to the United
States, as the official reports of the Chinese govern-
ment show a
general reduc
tion in its im-
ports during
the past year,
up to the latest
period covered
by the reports.

To Russian
China our ex-
ports show an
increase, being
in 1903 $846,-
310, against
$421,163 in
1902. To Korea
the exports of
the year also
show a slight
increase, being
valued at $370,-
566 in 1903,
against  $257,-
130 in 1902. To
Hongkong,

which is sui-
ficiently far re-
moved from

the scene of
existing dis-
turbances to be
less affected,
apparently, by
such condi-
tions, the exports from the United States show an
increase, being in December, 1903, $1,705,436, against
$1,417,736 in December of the preceding year, and
for the entire year $9,792,193, against $8,751,779 in
1902.

As to the trade of the United States with Man-
churia, it is not separately shown in the general state-
ments of the commerce with China. The Department
of Commerce and Labor, through its Bureau of
Statistics, however, has recently compiled some
figures which show that the imports of Newchwang,
the principal port through which Manchurian com-
merce now passes, amounted in 1902 to about 18
million haikwan taels, against 17 millions in 1901 and
8 millions in 1900. The value of the haikwan tael
in 1902 was 63 cents, so that the value of the imports
of Manchuria, stated in dollars, would be, in 1902,
about $11,000,000. The official report of the Chinese
government does not specify all classes of merchan-
dise received into Newchwang from the United States,
but does specify the four principal articles—American
jeans, drills, sheetings, and Kkerosenes. The total
value of these four articles of American production
reported as brought into Newchwang in 1902, either
coming direct from the United States or from other
ports of China, was 6,118,920 haikwan taels, which
at the official valuation of the haikwan tael in 1902
would make the total value in United States currency
$3,854,920.

Five torpedo tunes

<O
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A Medal for Prof. Hale,
Prof. George E. Hale, director of the Yerkes Observ-
atory, has been awarded a gold medal by the Royal
Astronomical Society.
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THE PARASITE OF THE OAK PRUNER.

BY 8. FRANK AARON.

Woodsmen often observe, beneath red, black, and
scarlet oak trees, many branches fallen upon the
ground that look healthy enough to have remained
upon the parent trees. At first self-pruning, common
with many trees, was surmised, but often these
branches are very many, and the trees seem to have
lost too much thereby. Closer inspection disclosed
the butt ends of these branches to have been cut away
from within, only the bark and thin outer wood left
to have been broken, and a plugged hole, leading into
the center of the branch, foretold a clew. When the
branch was split open, a little white grub larva was
discovered at work in a lengthwise-to-the-branch bur-

row, or fast asleep perhaps during the months of cold.-

Naturalists took charge of the case. Careful observa-
tion during many years made known the complete life
history of this interesting insect and showed the
cause and extent of its destructive work. Early in the
spring the female of a beetle known as Rlaphidion
villosum, a long-horned, gray-brown member of the
Cerambicidae, lays its eggs in the green and tender
leaf twig of the oak, and the tiny larva, hatching soon
thereafter, eats its way down the pithy center of the
twig, enlarging its burrow as it grows, until it reaches
the branch, which of course may vary in size from that
of a lead pencil to even the thickness of one’s wrist.
And here follows an illustration of the development of
a remarkable instinct, and its result. Just below
where the burrow enters the branch, the larva extends
its boring at right angles across the branch, cutting
away the heart until the thin cuter sapwood is reached,
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millimeters) long, with shining black head and thorax,
bright red abdomen and smoky wings, probably be-
longing to the genus Melanobracon, is the self-appoint-
ed agent for this good work. During the summer the
larva of Elaphidion is hard at work in its burrow, and
the sound of its cutting may be plainly heard within a
foot or two. It is at this time that the little ichneumon
fly, moving actively about on wings and legs and prob-
ably guided by the sound of this cutting, locates the
position of the beetle larva. The excitement of the
fly is greatly increased as it finds itself upon the sev-
ered branch. Constantly moving its antenna, walking
as if on springs, it discovers the desired spot, and then,
unsheathing its keen and slender ovipositor, it rapidly
proceeds to force it through the bark and into the
tough wood, standing on rigid legs meanwhile and
using the upper portion of the divided sheath to guide,
brace, and strengthen the cvipositor. The wood wall
of the burrow, perhaps an eighth of an inch or more
in thickness, is in time pierced, and the fly goes through
added contortions while forcing the egg through the
now somewhat constricted organ. Presently, with
some difficulty and hard pulling, the ovipositor is with-
drawn and the fly takes wing to seek more victims.
I think, in the single instance observed, the whole
operation, from the insertion to the withdrawal of
the ovipositor, must have taken over an hour and a
half. I marked the exact spot of the puncture, took
the branch home, and split it open carefully. The
small larva was there and not an inch away from
where the egg had been inserted into the burrow, but
the larva may have squirmed forward meanwhile or
the ichneumon might have hit it exactly. Who can
tell? But try as I could,
with a powerful lens, I failed

to find the egg of the ichneu-
mon. Carefully replacing
the split-off piece, however,
I put the branch in a safe
place and examined it from
time to time. In about five
days a little white maggot,
the hatched and rapidly
growing larva of the . ich-
neumon, had attached itself
to the sixth segment of the
beetle larva and was suck-
ing the blood of its victim
most voraciously. Eight or
nine days later this maggot
larva, elongated oval and
nearly pointed at Dboth
ends and of a sickly white
color, was about full grown;
the beetle larva had per-
ished miserably, and two
days later was entirely de-
voured; I could not find

THE OAK PRUNER BEETLE AND ITS LARVA AT WORK IN ITS BURROW.

a. Place where egg is laid and young larva begins to burrow. b. Continuation of burrow from twig to
branch. ¢. Pruning-cut in branch. p p. Powder post plugs protecting the larva,

sometimes, on the lower side, leaving a little of the
heart wood, and no doubt being governed by the final
stretching of the fibers as the branch sags. Then it
withdraws again into the burrow, plugs with its cut-
tings and saliva, called “powder post,” the hole next
the wide cut, so that, when the branch breaks, insect
enemies or tongue of woodpecker may not intrude,
and then during warmer weather it cuts its way out-
wardly along the branch, finding in the wood of its
snug retreat both food and shelter. Meanwhile the cut
and weakened branch cannot withstand the high winds
and heavy sleets of winter and breaks off and falls,
to be covered with leaves and snow and thus escape
the prying search and chisel bills of the tree-loving
woodpecker, only the flicker occasionally searching
upon the ground.

From the date of its hatching to the time of its
transformation into the pupa, the larva lives nearly
two years. The first summer is spent in reaching and
cutting the branch, and the second winter is spent gen-
erally in the inactive pupa form. The following spring
the beetle emerges, cutting its way to the outside
world through the powder post plugs.

Often these insects are quite destructive, and where
there are groves and bunches of the soft-wood oaks,
the pin-leaf group that ripen their acorns in two
years, the insect exists in countless numbers, endan-
gering and stunting the life of the trees and often Kkill-
ing large limbs by its pruning. It frequently infests,
also, the chestnut, but I have rarely found its work
on white oaks or their hardwood cousins. It is evi-
dent that the insect-eating birds do little to check
this species. But yet the pruner has not undisputed
sway, and of this it remains for us to add another
chapter.

It is to the family Ichneumonid® of the order Hy-
menoptera that we turn, in this case as in so many
others, to find the real enemy of the oak tree pruner.
A small fly, hardly over a quarter of an inch (8 or 9

even the hard, wood-masti-
cating mandibles. And then
this very unintelligent-look-
ing fly larva proceeded to
belie its looks; it did just
what the accomplished beetle larva would have done,
only did it better. It plugged up one end of the bur-
row, using silk instead of powder post. Inclosing itself
in a snug cell safe from intrusion and adding a filmy
transparent silk cocoon that tightly fitted or really
lined its retreat, it became, in a few
hours, an altogether inactive pupa. In
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rule. The use of a glaze which does not conform to
the above-mentioned conditions is, however, to be per-
mitted after due notice to the inspector for the dis-
trict, subject to the adoption by the manufacturer of a
new schedule of compensation to employes, who may

PARASITE OF OAK PRUNER.

1. Larva of ichneumon fly feeding on beetle larva. Branch shows broken
pruning-cut of beetle larva. 2. Silken plug and cocoon of parasite in
end of burrow of beetle larva,

be suspended on being certified as suffering from
plumbism (or lead poisoning) and subject also to
periodical examination of the employes by the certify-
ing surgeon. China scouring is excluded from the
processes dealt with by these regulations. The pre-
scribed method of testing the glaze is as follows: A
weighed quantity of dried material is to be continu-
ously shaken for one hour at the common temperature
with one thousand times its weight of an aqueous
solution of hydrochloric acid containing 0.25 per cent
of HCI. This solution is thereafter to be allowed to
stand one hour and to be passed through a filter. The
lead contained in an aliquot portion of the clear filtrate
is then to be precipitated as lead sulphide, and weighed
as lead sulphates.

River and harbor pilots will be put out of business
entirely if the invention of Prof. R. B. Owens should
come into general use. Prof. Owens is now professor
of electrical engineering at McGill University at Mont-
real, and the device referred to above is an electrical
apparatus by which a boat may be taken through a
narrow channel, without the least danger of ground-
ing, by an officer of the boat entirely unacquainted with
the water through which he may be passing. A prop-
erly insulated and protected cable is laid in the chan-
nel to be followed by the craft. An alternating cur-
rent is passed through the cable, and two telephones
on, board the vessel are acted upon by the magnetic
influences of the cable, so that it is possible to detect
the deflections of the boat with regard to the position
of the cable by listening at the receivers of the instru-
ments.

about a week the perfect fly emerged and
has since, with a piece of the branch and
the burrow and its cocoon exposed to
view, graced my collection. And so Ela-
phidion, the pruner, with all its instinc-
tive caution, hedged about with remari:-
able security, frequently gets its quietus
by the intelligent procedure of this insig-
nificant-looking little fly, and instead of
further robbing the noble oaks, dies an
awful death in its immaturity.

@0 P
O +0--o 4+

The New English Lead Glaze Rule,

Lord James of Hereford has signed his
final award as umpire in the arbitration
on the use of lead glaze in the making
of pottery in England. The question
was raised by the issue from the Eng-
lish Home Office of special rules for the
manufacture and decoration of earthen-
ware and china, and Lord James made
a first award upon these on December 30,
1901. The final award, dated November
28 last, establishes a new rule 2, under
which it is generally provided that after
February 1, 1904, no glaze shall be used
which yields to a dilute solution of hydro-

chloric acid more than 5 per cent of its
dry weight of a soluble lead compound
calculated as lead monoxide, when de-
termined in a manner prescribed by the
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ICHNEUMON FLY PARASITE OF OAK PRUNER BEETLE. DORSAL
VIEW SHOWS IT LAYING AN EGG WITHIN A BRANCH OF
AN OAK. BRANCH SHOWS PRUNING-CUT OF BEETLE LARVA,
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EARLY ARMORCLADS.

BY MAJOR €. FIELD, GLENMORE, ENGLAND.

Although armorclad ships are generally considered

Scientific American

years later, additional protection was afforded to
those on deck by the ranging of the bucklers and
shields of the warriors on board along the gun-

to date only from the middle of the last century, ar- wales. Later, in the fifteenth and sixteenth centuries,
mor, in the general and extended use of the word, has special ‘“pavesades” or bulwarks were provided
in lieu, composed of
large oblong shields

supplied for the pur-
pose. In addition to
felt, the time-honored
leather armor aiso en-
tered into the defensive
panoply of the “dro-
mons,” and in the war
of the Sicilian Vespers,
Pedro III. of Aragon,
who commenced his
reign in 1276, covered
two of the largest ships
of his fleet with leather
bef or e sending it
against Charles of An-
jou.

These, by the way,
were not the first “leath-
er-clads.” We have al-
ready seen that leather,
probably in the form of

FULTON’S “ DEMOLOGOS,” OF 1815,

been used for the protection of ships for hundreds,
nay thousands, of years. Not, ¢f course, nickel-steel
or even iron armor, but a protective covering of var-
ious materials; for as the warriors of the past wore
steel, iron, brass, leather, and even quilted cotton ar-
mor, so have ships been prctected by a variety of dif-
ferent substances. The modern word “cuirass,” which
we apply solely to body armor as worn by the Life
Guards, and which is of French derivation, is used also
in France for the armor of a battleship and reminds
one at once that armor was originally made of leather
or ‘“cuir.”

As with men so with ships. The ships of the an-
cient Greeks and Romans were often fortified with a
thick fence of hides, which served to repel the mis-
siles of their enemies and afford protection to their
own crews. Hides, possibly brass and ircn, and cer-
tainly thick timber, entered into the construction of
the turrets and towers with which the fighting ships
of ancient and medieval times were fitted, especially
when used for harbor defense, as in the Venetian tur-
ret ship of the ninth century here illustrated. Felt
made an early appearance as a defensive armor on
shipboard, as we find that in a sea fight off Palermo
in 1071 between the Normans and Saracens, the for-
mer hung their galleys with this material by way
of a defensive cuirass. The Norman knights had
probably adopted this device from their enemies, for
felt had been used for some time for this purpose
on board the huge “dromons” of the Saracens. These,
the “battleships” of those days in the Mediterranean,
usually rowed fifty oars a side, each oar being manned
by two men, so that here we have a couple of hundred
seamen accounted for at once. When the soldiers, sail
trimmers, and artificers who worked the war engines
and siphons for Greek fire are added, it is evident
that the crew must have been very large, and have
required a ship of considerable dimensions. Theseo
great warships were armored with woolen cloth soak-
ed in vinegar to render it fireproof, and hung with
mantlets of red and yellow felt, so that their
cuirass was not only useful, but ornamental as
well. ‘At -this period, and for many hundreds of

THE FIRST STEAM WAR VESSEL.

rawhides, formed a por-
tion of the armor of the
Saracen dromons, while
Conrad of Montferrat, at the siege of Tyre in 1187,
either invented or at all events caused a special class of
leather-protected vessels to be built, which were called
“barbotes” or “duckbacks.” They would now probably
be called ‘“turtlebacks.” They would appear to have
been small craft covered with a strong leather-pro-
tected domed roof, through portholes or openings in
which the archers and crossbowmen could fire with-
out exposing themselves. They proved very ef-
fective against t h e «
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launched in 1527, one of the largest and most famous
ships of her day, was sheathed with lead from her
keel to the first wale above her waterline.

According to a short paragraph in Hayden’s Dic-
tionary of Dates, “Chain netting of iron was sus-
pended to the sides of men-of-war, which were also
strengthened by plates in the time of Henry VIII.
and Elizabeth.” No authority is quoted, nor is the
material of the “plates” specified. The assertion seems
a little difficult to believe, because Sir William Mon-
son in his famous Naval Tracts, in one of which he
specially deals with protective devices, does not men-
tion either of these systems; and as he served at sea
in the reign of Elizabeth, he could hardly fail to be
acquainted with them if in general use. What he
suggests is “a device made with a plank of elm, be-
cause it does not shiver like oak. This plank is mus-
ket-proof, and removed with trucks from one part of
the ship to the other, which is a good safeguard for
small shot. In my opinion I prefer the coiling of
cables on deck, and keeping most of the men within
them.” Again, in his proposals for a class of ship to
be superior to all others aflcat, he says: “All parts of
the ship shall be made musket-proof for the safety of
the men. Low by the water and without-board they
shall be fortified with packs of wool, that no shot shall
pierce them.” Here we have a prototype of our mod-
ern waterline belt at once. The Spaniards attempted
to protect their galleons of the Invincible Armada by
building their sides four or five feet thick, but the
heavy English guns ‘“lashed them through and
through.” But now at last we arrive at a real ar-
mored ship in the present-day acceptation of the
word. Not only an armorclad, but a real ironclad.
This was constructed in Antwerp in 1585, with a view
of breaking through the lines of the Spanish army
under Alexander of Parma, which was at that time
closely investing the city. It was a large flat-bottomed
craft, with a central casemate or battery built of
thick balks of timber and plated with iron. It was

Saracens, and in 1218
the entrance of the
Nile was forced by sev-
enty of these little ar-
morclads.

But in the meantime
the Saracens seem to
have ‘“gone one better”
in the evolution of ar-
mor protection, for it is
said that the “Great
Dromon”—whose ca p-
ture by Richard ILion-
Heart is still commem-
orated by the stars and
crescent in the arms of
our greatest naval port
—was equipped with
leaden armor. This was
in 1191, and probably
lead was occasionally

used for protective pur-
poses throughout the
next two or three cen-
turies, although there is no record of any ship so pro-
tected until 1530.

In this year the Knights of St. John, those sworn
opponents of the Turk, built one or perhaps two “lead-
clads.” At any rate, one account says that they built
such a ship in this year at Malta, while another de-
scribes a ship of this kind called the “Santa Anna,”
Jaunched at Nice in the same year. The ‘“Santa
Anna’s” leaden armor plates were attached to

her sides by bolts of

brass, and it was claim-
ed for her that she
could “resist the artil-
lery of a whole army,”
and at the same time
could sail or row as fast
as any of her unarmor-
ed contemporaries. She
was a big ship, with six
decks, a reception sa-
loon, a chapel, a special-
ly constructed powder
magazine, and a bakery.
She was present at the
taking of Tunis in 1535,
and played an impor-
tant part in its capture.

Lead, it may be re-
marked in passing, was
not infrequently used
at this period for
sheathing ships under
water, in the same way
that copper is still
found so useful. Thus

THE FIRST IRONCLAD, THE “FINIS BELLI,” AGROUND AND ABANDONED BY

THE DUICH.

the French ship
“Grande - Frangoise,”
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THE SPANISH FLOATING BA1TERIES BEFORE GIBRALTAR,

intended to be, and very likely was impenetrable to
any artillery that the Spaniards could bring against
it; and in hopeful anticipation that their ironclad
ship would raise the siege and put an end to hos-
tilities, the men of Antwerp christened her the “Finis
Belli.” In addition to a heavy battery of guns, the
“Finis Belli” carried a large body of musketeers, some
of whom were stationed aloft in her four fighting tops,
while the rest were well protected by the loopholed
bulwarks on the upper deck. Unluckily for the be-
sieged Dutchmen, she ran aground before she had
effected anything at all, and fell into the hands of the
Spaniards, who nicknamed her the “Caranjamula,” or
as we should say. ‘“Bogey.” They contrived to ger
her afloat, and brought her down to the camp of Alex-
ander of Parma, where she became a great attraction
to the sightseers of the period. As for the Dutchmen
in the doomed city, they henceforward only referrcd
to their fruitless experiment as the “Perditee Ex-
pens®,” or ‘“Wasted Money.” Ten years previous to
this, others of the Dutch patriots had built a some-
what similar contrivance, which very possibly was
also armored. This was the “Ark of Delft,” a twin
vessel supporting a floating fortress, which was pro-
pelled by three hand-worked paddle-wheels placed be-
tween the two hulls.

It is a curious but well-known fact that if we go
to the far Eaét, we can find a parallel to almost any
western invention. It is therefore not astonishing to
find that the Japanese possessed a paddle-propelled
armorclad in the year 1600. This quaint craft, like
the old leatherclad ‘“barbotes” of the twelfth century,
was turtle-backed, with ports for firing from. She was
covered with iron and copper plates fitted together
like the cells of a honeycomb, mounted ten guns, and
like the “Ark of Delft,” was moved by a central paddle-
wheel. Though there is no record of any more iron-
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clad ships before the nineteenth century, our own navy
at any rate used various devices to protect its ships
in the eighteenth. According to a French writer, the
sailors of his country were astonished at the perfec-
tion to which the English had attained in this direc-
tion. “Old cables,” he writes, “held in piace by pieces
of iron barricaded the whole length of the bulwarks;
mantlets of old rope hung over the ship’s sides to di-
minish the shock of our cannon balls, and, beneath
a thick rope netting stretched from poop to bowsprit,
the English fought under sheiter, maneuvering with-
out ceasing out of musket range, so as to riddle our
detachments of fusileers with their cannon shot.
So we lost two hundred men for every thirty of the
English put out of action.”

This system of armoring was, however, soon
adopted by the French, as in Lescallier’s “Vocabu-
laire des Termes de Marine Anglois et Francois,”
published in 1777 we find the following:

“‘Blinder un vaisseau,” to cover the ship’s side
with fenders of old cables to preserve her from
an enemy’s shot, when employed to defend a harbor,
ete.”

The Spaniards endeavored to improve on this, and
in 1782 hoped great things from the celebrated
floating batteries employed at the great siege of
Gibraltar by the Duke de Crillon.

“The floating batteries used at Gibraltar,” says a
contemporary account, ‘“were mounted on ships of
the line cut down to a particular size. On the top
they were defended by a covering made of cordage
and wet hides.” This was not the complete protec-
tion that was originally intended by the Chevalier
d’Arcon, their constructor, according to another ac-
count of the same date as the above, which states that
“The covering was to have been laid over with strong
sheets of copper, and by this means the red-hot balls,
the bombs, and other destructive implements, would
have slid off.”” A “Journal from on Board the ‘Vic-
tory,”” from 8th to 21st October, 1782, gives further
particulars of the protection of the Spanish batteries
as follows: “Ten ships of war of different rates were
appropriated, rendered bomb-proof, and fitted with
wonderful precaution, having a sloped roof and the
sides seven feet thick with cork, wet sand, etc., and
having channels which by means of pumps were kept
continually full of water. How all this was in vain
is a matter of history; but the following succinct ac-
count of the end of the floating batteries, published in
the Gazette de France of September 27, 1782, is worth
quoting:

“l4th (Sept.) In the morning we lost everything
excepting our honor. The floating batteries,
which were believed to be proof against

»
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known as the “Fulton I.” This, the first steam war-
ship ever constructed, had her sides no less than 13
feet thick of alternate layers of oak and ash wood, a
thickness absolutely impenetrable by any gun then
afloat. In 1829 this vessel was blown up by accident,
and was succeeded in the American navy by the “Ful-
ton II.,” a ship which appears to have been protected
by some kind of iron armor.

Various proposals were made to use iron plating to
protect the sides of ships of war from this time for-
ward, but until the French constructed a number of
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AN ENGLISH GALLEY OF THE TIME OF HENRY VIII.

armor-plated batteries for use in the Crimean war,
nothing practical came of the suggestions of inven-
tors. Their success at the bombardment of Kinburn
demonstrated the value of armor plating. England at
once followed suit with others of the same kind, some
of which are still doing duty as hulks. Then came the
French “La Glojre,” the British ‘“Warrior,” the iron-
clads and monitors of the American war, and thence-
forward the steady evolution of the armored fighting
ship, which has provided us with the majestic battle-
ships of the present day.

Thomas A. Edison’s fifty-eighth birthday and the
twenty-fifth anniversary of the invention of the incan-
descent electric lamp were celebrated at a banquet
given to the inventor at the Waldorf-Astoria Hotel,
New York. Although it is too soon to estimate at
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New' Electric Inventions and Experiments.

Railway engine.—Experiments have recently been
conducted on the 1-meter gage line connecting St.
Georges de Commiers and La Mure, in the Department
of Isére, with a 500-horsepower electric engine, using
a continuous current at 2,400 volts. This engine, con-
structed by the Geneva works, weighs 50 tons, is 1215,
meters (41 feet) long, and admits a speed of 2214 kilo-
meters (14 miles) per hour, with a load of 110 tons,
over the stretch of line rising on an average of 0.0275
meter per meter (1.08 inches per 39.37 inches) and with

curves of 100 meters (328 feet) in radius. The elec-

tric power required is supplied by the hydro-electric
plant operated by the Drac torrent. The line is
worked on the three-wire overhead system, the cur-
rent being delivered by means of a top-head trolley.

Suppression of synchronizing.—A method of re-
ducing or entirely suppressing the synchronizing or
equalizing currents which flow between single and
multiphase alternators is described in a patent re-
cently secured by a Bohemian inventor. In the ar-
rangement employed for securing these ends, the
alternators are connected to the primary windings
uf a pair of transformers placed between the alter-
nators, and of which the secondary windings are
connected together. The windings are arranged so
that normally the magnetic effects of the currents
in the primary and secondary windings balance each
other. In the case ¢f a larger number of alternators

a corresponding number of transformers is used, all

the secondary windings being connected together in

series. For three-phase machines, three-phase three-

core transformers are employed, and in each case

the primary windings of the transformer and the
armature windings of the generator have a common
neutral point.

Regulating consumption of energy.—A Viennese in-
vention provides a method of, and means for, automat-
ically regulating the consumption of energy in a sys-
tem of electric traction. The current is supplied by a
compound-wound generator, of which one field winding
is in connection with a separate exciter, while the
other is in series with the mains leading to the motor.
These two windings are arranged in such a manner
that they act in opposition, so that the voltage of the
generator is varied automatically in a contrary sense
to the main current, which avoids the necessity for
employing starting resistance in the main motor. The
motor field may he separately excited by a battery
with a reversing switch and rhecstat for adjusting the
strength of the field as required. In applying the
invention to electric railways, independent generators
are employed for supplying the separate
leads of a number of line sections, on each
of which not more than one train is run-

the balls and bombs, were found to be en-

tirely insufficient. In a moment the whole
were set on fire. The fire raged prodig-
iously, particularly in that one in which
was the Prince of Nassau. By a mitacle
it happened that he was neither Kkilled,
wounded, burnt, nor drowned. Never did
the bravery of two nations ever shine with
so much advantage as in this unfortunate
attack. About noon all the floating batter-
ies were blown up or sunk; the loss of the
besiegers was about 1,200 or 1,500 men.
The red-hot balls and bombs did execution
in all parts.”

ning at the same time.—Oliver J. D. Hughes.

-4+

Improvements in Lord Kelvin’s
Compass and Sounding Machine,

Several improvements in the design and
construction of Lord Kelvin’s patent com-
pass and sounding machine have just been
introduced. In the newest form of the
compass the illumination is effected from
below, and either oil lamps or electric
light may be used. The bottom of the com-
pass bowl is in the form of a strong, thick
lens, through which the light is refracted
on the card. The intensity of the light

The fate of these experimental armor-

clads offered no inducement to the naval
constructors of the day to make further
researches in the direction of protection,

may be varied at the pleasure of the ob-
server, and this is found to be exceedingly
useful in taking bearings of stars or other

so that till comparatively recent times we
find our sailors depending only on their
“wooden walls” to resist the projectiles
of the enemy. The oaken sides of the
British ships, we may note in passing,
were often exceptionally stout and diffi-
cult to penetrate.

In the fight between the “Glatton,” 56-
gun ship, and four French frigates, a brig,
and a cutter, mounting 220 guns between
them, their 12 and 24 pounders failed to
penetrate her sides, and she beat them all
off with great loss at the cost of one offi-
cer and one man wounded.

But the Americans, from the very com-
mencement of their existence as a nation,

faint lights. A new antivibrational suspen-
sion has been designed, which insures
ereat steadiness in the card; and a new
form of helmet, with rifle sights, facili-
tates very considerably the work of tak-
ing bearings. With the new helmet navi-
gators are able' to take bearings of lights
and stars by night with the same ease
and convenience as bearings of the sun
are now taken by day. The new form of
sounding machine has been constructed
of a height which has been found, from
practical experience, to be the most suite
able for the work of winding in the line.
In addition to this great advantage, the
new machine has an improved form of

set themselves to make improvements in
naval warfare. David Bushnell construct-
ed a practical submarine boat in 1773.
Torpedoes were used by him and others in the war
with this country, and for the purpose of towing
these contrivances alongside our ships, they invented
and built in 1814 a paddle-propelled turtle-backed boat
lying very low in the water and covered with “half-
inch iron plates, not to be injured by shot.”

About the same period the celebrated inventor Rob-
ert Fulton, who had already constructed one or two
submarine boats and various classes of torpedoes,
built a steam frigate which he called the “Demologos,”
or ‘“Voice of the People,” but which is sometimes

A SEVENTEENTH CENTURY JAPANESE ARMORCLAD.

its true worth the debt which modern civilization owes
to the inventions of Mr. Edison, still we are able to
judge something of their usefulness. Of all his inven-
tions, perhaps, the incandescent electric lamp has
been fraught with the greatest utility to mankind,
and has found the widest application of any of his
numerous contrivances. As we have pointed out more
than once in these columns, the lamp is the result of
unflagging pertinacity in experimental work on the
part of Edison—a pertinacity which has always dis-
tinguished his methods as an inventor.
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brake action, and a further advantage is
that the +v/orking parts of the machine
are all in sight and can be easily removed
if necessary.

- P
—— P

Reports from St. Michael, B. C., are to the effect that
the well-preserved body of a mammoth has been found
by Indians in a glacier near that point. Charles Run-
ner, a hotel proprietor at Skagway, has organized an
expedition to investigate the report. An effort will be
made to exhibit the find at the World’s Fair. The body
is said to be 20 feet high and the tusks more than a
foot thick. The only other complete specimen ever
obtained is now in St. Petersburg.
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Legal Notes.

THE BATES DRILL PATENT AGAIN IN CoURT.—Suit was
brought by the American Pneumatic Tool Company
against the Philadelphia Pneumatic Tool Company (123
Fed. Rep. 891) for the alleged infringement of letters
patent 364,081, granted to A. J. Bates. The defendants
stated in their answer that the complainant had no
title in the Bates patent. The uncontroverted evidence,
however, showed that complainant was the owner.
Of the nine claims of the patent, only one, the third,
was involved, which reads as follows:

“In the pneumatic drilling tool described, and in
combination with the case having an inlet and exhaust
port, the cylinder, D, having a piston chamber and a
valve chamber arranged separate from each other, and
connected by means of ports and air passages, the
piston, B, and valve, J, for controlling said piston
through the medium of said ports and air passages,
substantially as and for the purpose set forth.”

The defendants answered by setting up the usual
defenses of non-infringement and want of patent-
ability and novelty in view of the prior art.

The Bates patent has been in suit several times
before; and its scope has been variously construed in
different suits by the Circuit Court of Appeals. In
the case of the American Pneumatic Tool Company
vs. Fisher (69 Fed. Rep. 467) the claim was consider-
ably narrowed In the Fisher case the tool under
consideration was manufactured by the defendant
under patent 472,495 to Drawbaugh. Afterward in
the case of American Pneumatic Tool Company vs.
Bigelow (100 Fed. Rep. 467) Judge Townsend, con-
sidering the validity of the Bates patent and its scope
as settled by the Fisher case, granted a preliminary
injunction which, however, was dissolved on appeal.
The opinion of the court by Judge Shipman, limiting
the scope of claim 3, which had previously been ac-
corded a broad interpretation, influenced the court in
deciding the controversy under discussion.

Defendants’ portable pneumatic. tool, alleged to be
an infringement of the Bates patent, was manufactured
under the Keller patent, 647,415. The Keller tool is
extensively used for various kinds of h‘eavy calking
and riveting in metals; and its utility has not only
been generally recognized, but as a hand tool it has
in the last few years gone far toward displacing the
hammer and other ordinary hand implements in shops
where the arts of metal-working and of drilling in
stone, and especially of chipping and riveting in metals,
are made industries. Patents were cited by the de-
fendant which were not considered in the previous
adjudications, as well as other patents which the court
previously had analyzed. From the evidence, and
from a careful reading of the decision in the Circuit
Court of Appeals limiting and defining the scope of
the patent, and from the decision of Judge Townsend
in the Bige'ow case, the court came to the conclusion
that claim 3 is entitled to a narrow interpretation
only.

The general parts and functions of the Bates tool
can be briefly described. The mechanical functions of
the ports or passages or channel ways which are
located between the cylinder and the outer inclosing
case are to transmit motion and energy between mov-
able portions or mechanical metal parts in the manner
as hereinafter stated. The inner case or cylinder is
bored lengthwise to provide a chamber or enough
space for a movable piston or hammer. The cylinder
is also bored crossways at its upper part to provide a

chamber or sufficient space for a direct-acting balanced -

valve. The valve is spool-shaped. The spaces referred
to—more properly called the valves and piston cham-
bers—are divided or separated by a diaphragm. The
movable parts in the cylinder are the valve above
described and the piston or hammer, which are con-
tained in the chamber specially arranged as above
stated. The velocity of the valve and reciprocating
piston or hammer is governed and controlled by means
of compre$sed air projected against the upper side
or rear end of the piston. The piston has through
its length a round opening, wherein is firmly secured
a movable striker. The striker has an annular flange
wedged or fitting tight into the lower end of the piston,
and is riveted down at its upper end. From the lower
end the striker extends into a hub of suitable space
to permit the movement of the striker, which is op-
erated by the movement of the piston. The piston has
two annular grooves, which provide space for an inlet
and exhaust of the motive fluid. The cylinder, which
slides telescopic fashion into the inclosing case or
sleeve, has ports, grooves, or channel ways for inlet
and exhaust motive fluid, and its surface is a medium
in the control of the piston at each end.

An examination of the expert evidence on both sides,
together with the drawings, specifications, and exhibits,
satisfied the court that the principle of operation of
the valve and piston in defendant’s device practically
attained the same result, but not by the employment

‘also the center line of the valve.
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of equivalent means, in view of the narrow scope of
the claim upon which infringement depended. Defend-
ant’s valve and piston device may be described as fol-
lows: The valve is located in a separate box or valve
chamber; not, as in complainant’s device, integrally
with the cylinder or piston chamber, but in a direct
line with the piston. The center line of the piston is
The movement of
the valve is vertical, and in a direct line with the
movement of the piston. Thus it will be seen that
the Keller valve chamber is contained in a separate
piece of metal, and is removable from its place at the
upper end of the piston chamber by unscrewing the
cap which holds the valve box in place close to the
piston chamber. The Keller piston is a solid piece of
metal, having a groove which is alternately in connec-
tior_l with live-air pressure near the forward end of the
stroke. Both the upward and downward movement of
the piston are by means of the air passages and ports
leading from the valve chamber to the piston chamber.

Althougvh an expert decided that “the valves in both
tools control the application of air to both sides of
the piston or reciprocation hammer,” it was under-
stood, and correctly, to the court’s mind, that the struc-
tural dissimilarities of the valve and piston produce
a different mode of direct operation. Furthermore,
the evidence tended to establish the impossibility of
using the defendant’s valve and piston in a separated
valve and piston, which were described in the patent
in suit, without completely changing complainant’s
tool. Although the operation of defendant’s valve and
piston practically resulted in the valves’ controlling
each end of the piston, such valvular control seemed
to be a functional result caused by the valve and
piston arrangement, which, as already stated, was not
strictly equivalent to complainant’s device. The bill
was dismissed.

TUNITED STATES FLAGS AS TrRabemMarks IN NEW YORK.
—The Appellate Division of the Supreme Court of the
State of New York has decided that Sec. 640 of the
Penal Code, which prohibits the use of the representa-
tion of the United States flag for the purpose of trade
advertisement, is unconstitutional.

The court holds that the section violates not only
the State, but also the Federal Constitution, and is an
unwarranted interference with personal liberty and
an attempt at class legislation. There can be nothing,
says the Court, in the use or representation of the
Stars and Stripes to belittle or degrade the United
States ensign. On the contrary, its depiction and the
colors that usually accompany such decoration must
inspire a feeling of patriotism.

John H. McPike, the manager of the cigar depart-
ment of a general store, was arrested some months
ago for offering for sale several brands of cigars upon
the boxes of which the Stars and Stripes were dis-
played.

The Appellate Division upholds his release on a
writ of habeas corpus, saying that it is nowhere ap-
parent that the defendant’s cigar box labels tended
to degrade or belittle the flag. The trademark and
label adopted by the cigarmakers had been used long
before the passage of the amendment to the Code, and
had always been considered legitimate. The right to
a trademark, says the Court, is a well-defined property
right.

While it is plain that the provision of the Code re-
garding the defilement, mutilation or degradation of
the flag comes well within the authority and police
power of the legislature, the same cannot be said of
the provisions regarding advertisements. If the flag
is publicly degraded, says the Court, there is liable
to be popular anger and possibly riot. Therefore,
the legislature in its police power has the right to
make such defilement a crime.

But, continues the Court, the advertisement pro-
visions are unwarranted and unconstitutional. In the
first place, they are an unjustifiable interference with
the liberty of citizens, and secondly they exercise an
unjust discrimination and interfere with commerce.

The law also, says the Court, clearly makes a class
discrimination which is unconstitutional, since book
publishers, jewelers, stationers, and newspaper pro-
prietors are expressly exempted from its penal pro-
visions.

A Wire Rore TrapEMark DrecistoNn.—The A. Leschen
& Sons Rope Company filed a bill in equity against
the Broderick & Bascom Rope Company, seeking
to enjoin the alleged infringement of a registered
trademark which was thus described: ‘“The trade-
mark consists of a red or other distinctively colored
streak applied to or woven in a wire rope. The
color of the streak may be varied at will so .long as
it is distinctive from the color of the body of the
rope.”

Judge Adams of the United States Circuit Court
sustained a demurrer filed hy the defendant. The
court said:

“T cannot escape the conviction at the outset that
the mark claimed by complainant is obnoxious to the
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first principles of the law governing the acquisition
of a valid trademark. At common law the mark must
be some symbol or device not descriptive of the char-
acter, quality, or composition of an article, of the
place where it is manufactured, but such a thing as
indicates origin or ownership of the goods.

“One might as well say that a manufacturer of
chairs can adopt the diagram of a chair, or that a
watchmaker can adopt the diagram of a watch or a
stovemaker the diagram of a stove, unaccompanied
by any surrounding form, figure, symbol or display, as
his trademark.”

Referring to that portion of the complainant’s de-
scription of the trademark in which it says “the color
of the streak may be varied at will as long as it is
distinctive from the color of the bedy of the rope, the
court says: ’

“This permissible shifting of the most striking feat-
ure of the mark from time to time is in itself fatal
to its validity. The fundamental purpose of the trade-
mark is to indicate on sight the ownership or origin
of the goods to which it is applied. It must therefore
be permanent, the same to-day, to-morrow and at all
times, otherwise its legitimate purposes cannot be sub-
served and the public may readily be deceived.”

Quoting from Brown on trademarks the court says:

“We can describe and recognize a Maltese cross, a
diamond within a circle, a five-pointed star, a flag of
fixed proportions, having a certain number of stripes
and stars or national emblems. Then color may well
be a valid essential constituent, but it is hardly within
the range of possibility to convey an adequate idea of
a thing which has no fixed, invariable limits.”

AN IMPORTANT ALUMINIUM RebuverioNn PATENT CON-
STRUED.—The Circuit Court of Appeals in the case
of the Electric Smelting and Aluminium Company vs.
the Pittsburg Reduction Company (125 Fed. Rep.,
926), upheld the validity of the Bradley patent 468,148
for a process of separating metals from their highly
refractory ores, relating especially to aluminium ores.
The essential features of this process are first, dis-
pensing with external heat, and secondly, the use of
the same« electric current to produce and maintain fu-
sion and tc electrolyze the ore. The court held that
this patent was not anticipated, and that its claims
were entitled to a liberal construction. The Court
held that the Hall process covered by patent 400,766,
in which cryolite is used as a fusing bath for alumina,
while an improvement upon is also an infringement
of the Bradley process when practised without the
use of external heat for fusing the ore.

The defendants relied upon the experiments made
by Sir Humphry Davy in 1807 as an anticipation of
the Bradley process. Davy decomposed small pieces
of moistened potash or soda by using an electric cur-
rent to effect both fusion and decomposition. The
Court thought that these interesting experiments could
not be held to anticipate the Bradley process, in view
of the facts that the materials operated upon were
wholly different, and that for seventy-five years, with
full knowledge of these experiments, chemists and
electricians were unable to make the possibilities sug-
gested thereby practically available for the separation
of aluminium from its ores. This decision is all the
more just when it is considered that the attempts
of Davy himself to separate aluminium by means
similar to those employed with soda and potash, were
unsuccessful. The Court stated the underlying rule
thus: A process is not an anticipation of one subse-
quently patented unless, if invented later, it should
have been an infringement.

ARE STAGE RexNnrrions OoF SoNGS COPYRIGHTABLE?—
The case of Bloom & Hamlin vs. Nixon, decided by
the Circuit Court for the Eastern District of Pennsyl-
vania, presents a state of facts which are of peculiar
interest. The plaintiffs were owners and producers of
a copyrighted song, which was rendered during the
performance of an extravaganza by an actress who was
required during the action to step to one of the boxes,
single out a particular person, and sing the song to
him alone, assisted in the chorus by a number of other
actresses. The court held that an imitation of the
actress while singing such song by another actress, in
which she, in good faith, attempted to mimic the post-
ures and gestures of the original actress, and used
the chorus of the song only as a vehicle for the imita-
tion, was not prohibited by Rev. St., Sec. 4966, a-
amended in 1897 [3 U. S. Comp. St. 1901, p. 3,415).

'prohibiting any person from publicly performing or

representing aﬁ‘y dramatic or musical composition for
which a copyright had been obtained, without the con:
sent of the proprietor.

Merely changing the form or condition of a substance
by mechanical means, by grinding or reducing it to a
finer state, or. conversely, by producing it in a granu-
lar, instead of a powdered, form, does not make it a
new article, in the sense of the patent law, where it re-
mains unchanged in composition and properties.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices.
SOUND-MAGNII'IER FOR RELAYS.—M. A,
IIACKER, Irvine, Ky. In this patent the in-
vention relates to that form of device which
is designed to do away with the local-battery
circuit and sounder as ordinarily employed on
telegraph-lines and which comprehends means
for amplifying the sound of the relay as op-
erated directly on the relatively weak electri-

cal current on the line.

Hardware,

SASH-CORD SUPPORT. — J. KREIMER,
Piqua, Kan. The invention refers to means
for supporting sash-cords and counterbalanc-
ing-weights for window-sashes, and its object
is to provide a sash-cord support that is
adapted for convenient and quick application,
and that may Dbe firmly but detachably secured
in the window-casement jamb, and that will
afford a reliable support for the sash-cord,
sash, and weight when applied for service.

JOURNAL - BEARING FOR TRUCR
WIIEELS AND CASTERS.—G. DI. CLARK,
Windsor Locks, Conn. The object of the in-
vention is to provide a bearing for truck wheels
and casters for hand and platform trucks used
in stores, banks, offices, and the like and ar-
ranged to prevent the axle from running dry
in its bearings and to allow of conveniently
and readily taking up the wear of the parts
to prevent rattling, thus rendering the device
noiseless.

Machines and Mechanical Devices.

FRICTION-GEAR.—S. C. SPANGLER, Clyde,
Oklahoma Ter. Briefly stated, the apparatus
comprises a driving-shaft having two spaced
gear-disks fast thereon, the driven element or
elements having gears set between.the gear-
disks and means for moving the gears of the
driven elements into engagement with either
of the disks, whereby to drive the driven ele-
ments in either direction.

PRINTING BY MEANS OF ELASTIC
ROLLERS OR PLATES.—Ii. SCHOENING, Ber-
lin, Germany. In this instance the invention
relates to printing-machines, and more par-
ticularly to that class of machines employed
for grounding wall-paper, and has for its ob-
ject to produce an ornamental ground on the
paper. A ground is produced on the paper hav-
ing two shades of the same color at one and
the same operation and by the same printing-
surface. The invention utilizes the pattern.
surface and the color removed from the print-
ing-surface in wvroducing the pattern on a
printing-surface to print a second web, thus
producing a duplex machine.

METHOD OI¢ PRINTING.—E. SCHOENING,
Berlin, Germany. The invention consists in
producing a pattern in the color or ink on a
printing-surface and transferring the pattern
thus produced on the printing-surface to a
sheet, web, or the like. Also it consists in
subjecting the colored or inked surface of a
printing-surface to impressions of a pattern-
surface to wholly or partially remove the
color or ink from portions of the printing-
surface to produce a pattern in the color
thereon, which when transferred to a sheet
or web will be in two shades of the same
color.

THREAD-CUTTING MACHINE.—G. A. EN-
SIGN, Defiance, Ohio. This machine is more
especially designed for cutting threads on
wooden articles—such as insulator-pins, brack-
ets, spools, bobbins, handles, barrels, etc.—and
arranged to cut any desired number of threads
per inch for a desired distance of the same
or different diameters and irrespective of the
shape of the work and to produce threads ex-
ceedingly smooth, clean, and true.

ITIANGER-BOX.—M. H. Dgr1E, New York,
N. Y. In carrying out this invention Mr. Dette
has in view the construction of a box which will
have the body portion thereof varying in thick-
ness—that is to say, more material will be
placed in the shell or body of the box at cer-
tain points to add to the strength of the
same. Also an object is to construct a Dbox
in which the shaft may Dbe easily hung, the
portions of box being so correlated and ar-
ranged that the shaft may be thoroughly lubri-
cated at all times.

ROLLER FOR LAUNDRY MACUINES.—
W. E. CuMBACK, San Francisco, Cal. - This
roller employs an air cushion between a com-
paratively solid core or vroller-shell and a
fibrous jacket or cover, the cushion preferably
formed by a layer of hollow tubing wouna
spirally around the core and presenting an
external smooth surface for the reception of
an inclosing casing. Provision is made to
maintain air in the cushion in order to secure
uniform elasticity throughout the length and
peripheral surface of the roller, and this
cushion may Dbe maintained by inflating the
cushion under pressure or permitting atmos-
pheric air to circulate freely through the coils
of the cushion.

NEEDLE-THREADING ATTACHMENT FOR
SEWING-MACHINES. — L. DBERNARD, New
York, N. Y. In this patent the invention has
for its object the provision of an attachment
for sewing-machines that will afford means
for guiding the end of a thread into the eye
of the sewing-needle, a further object being
to adapt the improvement for a secured con-
nection with the presser-foot on different kinds
of sewing-machines.

Of Interest to Farmers.,

SIED-PLANTER.—F. W. STaNLry, McComb,
Miss. In this instance the object is to pro-
vide details of construction for a seed-plant-
ing device which afford means for dropping a
desired number of seeds properly spaced apart
in hills and expose the seed selected for each
hill at the moment it is being dropped, thus
enabling the operator to see that a proper num-
Dber is planted in each hill as the work pro-
gresses.

LAND-EVENER.—F. W. ArNDT, Ilatte Cen-
ter, Neb. The purpose of the invention is to
furnish a machine for evening the ground
so constructed that the finger of front and rear
bars can Dbe adjusted to more or less forcibly
touch the ground at an inclination and be
held in adjusted position until released and
wherein when the evener-bars are adjusted
from engagement with the ground adjustably-
mounted supporting-wheels will be brought into
position to form roller-supports for the device,
enabling it to be readily drawn to or from the
field.

Railways and Their Accessories.

AUTOMATIC LOCOMOTIVE-ALARM.—C.
D. KiNG, Olympia, Wash. This mechanism
sounds an alarm upon locomotives when two
are oppositely approaching each other on the
same track. A spring-gong placed in the cab,
to the stop-pin of which is attached a cord
conveyed through the cab side and stretchea
across the space between two horizontal bars
projecting from the cab side one above the
other so that when the cord contacts with an
arm attached to a tower by the side of the
railroad-track it withdraws the stop-pin and
sounds the gong. The arm in the tower is
held in place by pneumatic pressure created
by the opposite approaching locomotive.

RAILWAY-SWITCH.—J. J. HooPER, Chilli-
cothe, Ohio. This switch is adapted to Dbe
opened and closed manually, but which will
close automatically after a train has passed
some distance on the siding or will be closed
automatically by a train approaching from
either direction on the main line. In carry-
ing out this improvement two locking mechan-
isms are employed which may be released by
means connected with
siding and which are so connected as to coact.

Pertaining to Vehicles.

FIFTII - WHEEL.—J. SomMmER, Kearney,
Neb. Mr. Sommer’s invention relates to fifth-
wheels for vehicles, and his object more par-
ticularly Dbeing to produce a strong and com-
pact wheel provided with Dboth ball and slide
bearings and having the advantages of being
unable to readily come apart, of doing away
with several parts ordinarily used, and also
preventing rattling and entrance of. dust.

ATTACIIMENT FOR VEIIICLE STEER-
ING-GEAR.—G. D. SyrrtH, Montclair, N. J.

In this improvement the inventor provides a
clip which fastens to the free end of the
steering-handle and which carries a fork, this
ferk Deing arranged to embrace the knee of
the driver and Dbeing mounted in the clip, so
that it may be swung into vertical or hori-
zontal position, the latter being the inactive
position, the vertical the active. The fork
is also made adjustable as respects the dis-
tance between its limbs, so as to fit it to any
sized person within the range of the fork
adjustment.

FOLDING VEHICLE.—C. E. FANNING, Dav-
enport, Iowa. This invention refers to fold-
ing carriages, shown and described in the
Letters Patent formerly granted to Mr. Fan-
ning. The object of the present invention
to provide improvements in folding baby-car-
riages whereby the carriage can be readily
changed from a folded to an extended or set-
up position, and wvice versa, and when set up
for use is not liable to accidentally close or
collapse.

Miscellaneous.

NECKTIE.—C. NOLLENBERGER, Leadville,
Col. The purpose of the invention is to so
construct the tie that it can be quickly and
readily attached to or detached from the neck-
band, shield, or other support and reversed,
carrying the former front soiled face to the
back and the rear unsoiled face to the front,
and to provide manipulating fastening devices
whereby to adjustably secure the bow to the
support provided for it. Mr. Nollenberger has
invented another necktie, the purpose of which
is to provide a bow of any description and
s0 made that it may be worn with either face

presented to the front, and when Dboth become :
worn whereby the tie, which is in adjustably-
be manipulated to;

connected sections, may
bring the former intermediate faces outward,
thereby presenting a fresh front and rear sur-

face, the tie under such adjustment Dbeing re-!|

versible, whereby to use both front and back
surfaces.

SEWING-AWL.—T. O’SHAUGHNESSY, San
Jose, Cal. This invention relates to improve-
ments in awls designed particularly for use
in repairing leather goods—such as harness,
shoes, gloves, etc.—an object being to provide
a sewing-awl adapted to be operated manually
In making repairs and that shall be simple in
construction and convenient to handle.

Note.—Copies of any of these patents will be
furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.

the main line and the:

is

Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
will tind inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you the name and address of the party desir-
ing theinformation. iu every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 5133.—For makers of strong four-
wheeled carriages for one or more horses.

AUTOS.—Duryea Power Co., Reading, Pa.

Inquiry No. 5154.—For makers of street lamps.

“ C. 8.” Metal Polish.
p[glvg.uiry No. 5155.—For manufacturers of gang

Indianapolis. Samples free.

For bridge erecting engines. J. S. Mundy, Newark, N. J.

Inquiry No. 5156.—Wanted, a high Columbia bi-
cycle or Star wheel.

Handle & Spoke Mchy.
Chagrin Falls, O.

Inquiry No. 515%7.--For a power machine for
weaving wire.

Ober Mfg. Co., 10 Bell St.,

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

.. Inquiry No. 5158.—For makers of agricultural
implements.

American inventions negotiated in Europe, Felix

Hamburger, Equitable Building, Berlin, Germany.
Inquiry No. 5159.—For makers of lighting rods.
Non-retillable bottle. Simple, practical and non-refill-

able. Address R. T. McKenzie, Spring Hill, Miss.

. Inquiry No. 5160.—¥or makers of electric weld-
ing machines.

WANTED.—Manufacturer on royalty for a patented
machinists’ tool. Address Profitable, Box 773, N. Y.

Ingquiry No, 5161.—For machines

o, for making
Ppaper tubes similar to shotgun shells.

Edmonds-Metzel Mfg. Co., Chicago. Contract manu-
facturers of hardware specialties, dies, stampings, etc.

Inquiry No. 5162.—For manufacturers of hand
warmers.

Machine Work of every description. Jobbing and re-
pairing. The Garvin Machine Co., 149 Varick, cor,
Spring Sts., N. Y.

Inquiry No. 5163.—Wanted, producer gas system
using coal.

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

Inquiry No. 5164,.—For the address of Pomeroy,
manutacturer of small saws, patterns, supplies for
sawing, etc.

The largest manufacturer in the world of merry-go-
rounds, shooting galleries and hand organs. For prices
and terms write to C. W. Parker, Abilene, Kan.

Ingniry No. 5165.—For manufacturers‘of glass
paper weighus for advertising purposes.

We manufacture anything in metal. Patented arti-
cles, metal stamping, dies, screw mach. work, etc.,
Metal Novelty Works, 43 Canal Street, Chicago.

Tnquiry Neo. 53166.—For machinery for making
8school slates and frames for the same.

Empire Brass Works, 106 E. 129th Street, New York.
N. Y., have exceptional facilities for manufacuring any
article requiring machine shop and plating room.

Inquiry No. 5167.—For manufacturers of awning
hardware.

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

Inquiry Na. 3168.—For makers of foot power
lathes for buffing and polishing.

In buying or selling patents money may be saved
and time gained by writing Chas. A. Scott, Y05 Granite
Building, Rochester, New York.

Highest references.

fnquiry No. 5169.—For apparatus to distill wood
alcHhol and save the by-products.

Manufacturers of patent. articles, dies, metal stamp-
ing, screw machine work, hardware specialties, machin-
ery and toois. Quadriga Manufacturing Company, 18
South Canal Street, Chicago.

Inguiry No, 53170.—For a machine for converting
rice into a powder of a fineness to warrant its use as a
cosmetic.,

Territorial Rights for sale, side rail burglar proof
fastener and ventilator, Patent No. 750420. Meets a
great demand. Full information by addressing

Joseph Anderson, Seattle, Wash.

Inquiry No, 51'71.—For machinery for weaving
the Agave and for all the operations done with the
plant. '

‘Wanted—Revolutionary Documents, Autograph I.et-
ters, Journals, Prints, Washington Portraits, Early
American Illustrated Magazines, Early Patents signed
by Presidents of the United States. Valentine's
Manuals of the early 40’s. Correspondence solicited.
Address C. A. M., Box 773, New York.

Inquiry No. 53172.—For makers of metal goods,
Sleh as hinges for pocket books, and knobs for cuvers,
ete.

An estate, holding a controlling interest in a corpora-
tion manufacturing patent devices for use in the
equipment of power plants, will sell its entire holdings
to enable it to adjust estate matters. An excellent
opportunity for any one who can take anactive p.rt in
the management of the company. Not over $15,000
necessary. Full particulars furnished and no names of
inquirers disclosed. Elliott, Box 773, New York.

Inquiry No. 5173.—For automatic machinery for
turning spools, knobs, handles, etc.

Cash paid for second hand material, gas mantle clip-
pings and dust, metallic bismuth, mercury, platina,
bronze powder, etc.

Josef Radnai, 331 E. 80th St., New York.

Inquiry No. 3174.—For manufacturers of ma-
i chinery for making chewing gum.

Inquiry No. 5175.—For manufacturers of bri-
quettes for use in carriage heaters.

Inquiry No. 3176.—For makers of statuettes and
small novelties in plaster, bisque, papier maché and
white metal.

Tnquiry No. 5177.—For maKers of hand or foot
power machines for grinding lawn mowers.

Inquiry No. 5178.—For manufacturers of coal
mining machinery.

Inquiry No. 5179.—For manufacturers of tobacco-
cutting machines.

Tuguivry No. H180.—For manufacturers of cigar-
ette-making machinery.

Inquiry No. 53181.—For the address of the maker
of or dealer in the *“ \7Yonder-Working \Vorld.”

Inquiry No. 5182.~For makers of laundering ma-
chinery.
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and Quer:es.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters -~
no attention will be paid thereto. This is 1.
our information and not for publication.

References to former articles or answers should gis
date of paper and page or number of questio.

Inquiries not answered in reasonable time should b
repeated; correspondcnts will bear in mind thit
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 any article not adver-
tised 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. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9319) E. N. asks: How many
pounds will a fan pull, 5 feet in diameter with
four blades, the size of the Dblades at end to
the shaft being 814 inches and 2014 long Dby
243, at the wide end, at a speed of 1,000 R.
P. M.? Also state horse power required to
run a fan that size and speed. A. The draft
of a fan varies with the speed nearly as the
square of the number of revolutions per min-
ute; and also with the angle of the Dblades.
We estimate that the fan you describe will
pull a force of 9 ounces per square inch, ana
will require 10 horse power to run it at 1,000
revolutions per minute.

(9320) D. E. S. says: In reference to
query 9286 by F. B. in issue of January 23,
1904, you have repeatedly, in back numbers of
the SCIENTIFIC - AMERICAN, answered in the
hunter and squirrel puzzle that the hunter did
not go around the squirrel (which is correct).
You turn back now, and say he did. If he did,
why didn’t the hunter shoot the squirrel when
he came in sight of it, which he logically must
do to pass it, and save all these years of
misery? At what point of the circle did the
hunter first see the squirrel? May I be allowed
to add a dog to the circus, which also passes
around the tree with the hunter, but on a
circle slightly less in diameter than the hunter.
Does the hunter go around the dog too? The
circles made by the squirrel and dog do not
enter into the question. A. We have answerea
the squirrel question perhaps a dozen times
within a year, and always the same way. No
other answer has been given for the last seven
years, since the present editor has Dbeen in
charge, and we do not expect to reverse our
opinion. It is simple nonsense to say that
the man must see the squirrel if he goes around
it. Suppose the tree to be hollow and the
squirrel were in the inside of the tree, how
would the man see it? Nor does a dog make
any difference, except to confuse the thinking
in regard to the squirrel.

(9321) H. W. F. writes: Some time
ago 1 visited a factory in which large thin
pieces of crucible steel were heated in a molten
metal for tempering. 1 presumed the metal
to Dbe lead, but upon trying molten lead for
the same purpose, I find that so much dross
accumulates on the surface, and so quickly,
that it is almost impossible to get any of the
pieces of steel to come away from the bath
quite free from dross. 1 Delieve now that the
bath which I saw was not lead, but some other
metal or mixture. Can you suggest a metal
or a mixture of metals that in the molten state
would remain free from dross on surface? A.
Melted lead is the only metal that is used for
the hardening bath. The lead should Dbe
skimmed clear and powdered charcoal spread
on the surface of the lead. Sometimes car-
honate of soda is sprinkled on the surface;
it gathers the lead oxide. 1f the soda slag
sticks to the articles, it is thrown off when the
articles are dipped in the water.

(9322) C. T. asks: Please answer in
your Notes and Queries columns the following
questions: Do you think that telephones will
ever take the place of the telegraph in rail-
roading? Can light be seen? If so, how? A.
It seems very unlikely that the telephone will
ever drive out the telegraph. The telegraph
gives a copy which is a permanent record of
what has been sent. The’ telephone does not.
The telephone is limited in distance more than
the telegraph.—Light is invisible. We see ob-
jects, not the light which mukes the object
visible ; the flame of a lamp, not the light which
the flame gives to render things in the room
visible.

(9323) F. F. asks: It would be a
favor if you would let me know how to make
and use the dip solution that is used to make
old brass articles look new. The color desired
is the same color as a new movement of a
clock, and is of a yellow green. I understand
that the articles are lacquered after the dip.
A. The bright luster on brass articles by the dip-
ping process is made by first cleaning the articles
from grease or dirt by dipping in a hot and
strong solution of soda or lye. Rinse in hot
water and dry In clean sawdust. Then dip in
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an acid bath of equal parts of sulphuric and OOD METAL / f‘urmin 1-(ﬁ11dsupgm-t, N. r](;. Jones .s......o... 752,397
. - . . ., s ‘urtain shade adjuster, T. Whitt .

Illtll(f acids, sti oing, for a few seconds .01 unFll Uf Cutting tool, R. B. Duvall ..... s
a bright color is produced, wash quickly in orker II))er“cE Od gamels i .

ili ; . - -i i errick and dump, combination
l)ollu?g hOt. water, dl.y and lacquer with a thin Without Steam Power shonld '\ . Dosk, reference book shelf, J. A. Lawson.... 752,234
solution of shellac in pure alcohol. ™The ar- use our Foot and Hand Power N Digger. See Post hole d]z,gel'
ticles should be heated as hot as boiling water, ; Machinery. Send for Catalogues Display cabinet, goods, W. J. Funk ........ 752,541

. . ! A—Wood-working Machine | Display rack, E. W. Durkee. .. 752,387
and apply the lacquer quickly with a soft. Lath f g TYs y Doll, A. J. Thowless 752,607
brusly B—Lathes, etc. Door check, R. R. Smith ..... 752,117
SENECA FALLS MFG. CO. Door, gate, etc., W. R. & R. Pitt. 752,413
695 Water St., Seneca Falls, Door stop, 0. Lockett, et al...... 752,171
_ ot Door stop and holder, C. H. Cole .. 752,375
Door stop lock, sliding, R. B. Stearn 752,476
INDEX OF INVENTIONS LZ T T LMY TEIRRE | Doors, ctc., fastener for, J. B. Hawkins. .. 752,166
OLSV“\ suPPLlES Douche, vaginal, N. C. E. Schwartz 43
cArALoaygrp::mc IDraﬁ't l'i%lging, R. lD. GallagherA Ji\l
. 120 CULViRT.ST. Jredge, floating pulsometer, E. A. New man. 752, 247
For which Letters Patent of the S ASHAN LATH[ Cocwc”vmr/o Dustéguard, F.é ]I_), Tlarrison
. Dye, red azo, P. Julius..........
United States were Issued F t d P and Turret Lathes, Pian- | Dyestuff, sensitizing, R. Berendes
00 an 0w9r ers, Shap(‘ls, and Drill Presses. | Economizers, etc., casing for, If.
for the Week Ending SHEPARD LATHE (O.. 133 W. 24 8t., Cincinnati, O. well
Klastic cor ed, R. B.
’ Iilectric boosters rotective means
February 16, 1904, DON'T BE AFRAID OF OVERTAXING W. Day ters, protective means for, AL
Electric generator, H. Liebreich ..........
AND EACH BEARING THAT DATE scHIEREN BELTING Idlectric Tnachine, dynamo, H. Holzwarth..
V}i]lhenwesellaheltforacert:\ilxlls;rvice‘ EieCEPiC mitel‘,CT.FlDlllltt‘?all .
N : . that belt is going to stand all the de- | Electric motor, C. eischmann ..
[See note at end of list about copies of these patents.) minds of that service. . Morcover, it’s | Blootric motor Atarter, automatlc, W, C
going tolast a good deaﬁ longerthan any O'BLiell «vvevnennnennnn .
other belt you ever had unless that | paatric selective system
ic .

Abrading tool, J. C. Smith........ .. 752,475 ﬂhffhgr"ﬁ&kiﬁﬂ‘?;fl“y’;noh‘:,r\,,ri't’f;ﬂif‘]; Electric switch, C. C. Badeau .

At}r ll,n'uk_o,_r\\_. H. Sauvtage 1S 7]:?2 11111 ”77522 é%g from start to finish. I]%%ec:ucd sw}]]tc]ﬁ t“ K. B;)d ge u iR
Ajr Lumidifying apparatus, I. S. McDougall 75 Blectrode, higl ension erapeutic, . R.
Amalgamator, gP l}). Nelson ....... b . 7521246 CHAS. A. SCHIEREN & CO. Rodrigues‘: P ’ .. 752,419
Anmuscent device, A. G. Hammell ... 752,450 New Youxk : 52 Ferry St. Electromagnet, Keller & Kadow ....... ... 752,345
Animal or fish trap, A. E. Daniel.. .. 752,527 Criieacos 92 Franklin St. Electrotyping and manufacturing same,

Animal trough, L. H. Stoner.............. . 152,427 k== BosTow 3 199“"““1“ St. molding case for use in, W. H. Welsh.. 752,493
Ash door, B G COle e . 7522522 Pnuwupnm sk : 243 Third Av. | ppankment protectmg device, C. ‘\/Iamke- ’
Atomizer, A. 8. Dixon ...... R, 7?2,529 g D 519 Sixteenth St. dick ....... . 752,637
Automatic coupling al&d buffer, Thomas. ;gg,ggz Hamnona @ uben 4. I[l)mergenn(}y ciasel,l . ;53 3(%
Axle lubricator, car, Launel ........... . ngine, C. Risher e.. 152,05
Bag fastening ‘d[)p{u‘lllls, filled, B. F. ’ Engine cooling attachment, mtelnd com-

Browll .ttt 752,373 bustion, J. W. Sutton ................ 752,479
Baggage fastener, J. B. Moses.. 752:574 Engine indicator, steam, C. B. Bosworth.. 752:197
Bule ties, machine for bending cross heads Engine starting device, explosive, G.

and eyes of wire, B. von Bultzing- Pelstring .....cviiiiiiiiiiiiinnn. 752,412

SIOWEIL  iieiiiiiniiiniitiinnenenenens 752,513 = Engines, electrical igniter tm e ploswe W 2 384
Bands ovr rings, machine fm making pack- . H. DOW ottt ittt iiiini s 752,38

ing, E. G. Newell 752,353 “2%%8&3 “e\ Engines, exhaust silencer for internal com- ’

Buttery stem guide, Mar 7.32,549 1S bustion, J. B. & J. B. Dunlop, Jr....

Bead threader, P, . Law ............... . 752,626 HORSE CARTS | Engines, raw liquid fuel measurer for
Bearing, disk, C. A. Hardy 752,620 ot ;\{)WE_DB“NR\'\{%;‘ plosive, A. G. Ronan ...........cccveu..
3ed, R. C. W. Reinert ........ 752,103 mmg\- Envelop fastener, R. R. Lawson ..........

Belt, abdominal, M. Hazelbaker ;é%,gvlg i S Envevl‘;)plf machine stop mechanism, P.

Belt guide, I D. Chritton 52,20 [0
selt joint, E. S. Buckley 752’512 Ivaporating liquids, B. F. B. Sewell
binder, temporary, M. P. Jackson ........ 752,559 LGWRATESGFF““‘N {gvo“ﬂ., thl‘tee hm.lse’ g ‘(&} 11(\]Iassey4..
ok, See Building or pavmg block. ixpansion trap, I. . 0. .

sstotting pad, 1. Csik . 752,146 ‘TAT,\LLE'mms Lixplosion motor, I*. Baltzinger ..

].«)!!el- l:juu o, Jo AL Il’etmeu 752,466 “Ow \(13‘;“%““” }‘;gg}gzs smolglltli;]e%kw}ilih Caswell
joiler damper regulator, QFFIRE W Sye es, I. v

THAIL  vveeeveesnenennnneneennns . 752,681 D I'an blade, W. O. Webber .........oeeueun.
Bolster, metal, A B. Bellows 752,508 Fastening device, H. E. Berkey ....... .

Book, combination banking, 752520 Fm‘(l;(l)ttthand measure, combined, E.

LT 7 I . 752,5 Matthews ...oooieiiiiieiiiiiiiineeennns
Book, indexed, H. C. Dunbar . 752,385 Feed water heater, J. P. Urbanek .....
soot or shoe ventilator, G. J. 752:254 Fertilizer spreader, C. I Weber.........

Bottle, J. A. Foster .............. 752,335 Fiber cleaning machine, M. Prieto .....

Bottle case fastener, C. E. Johnson. 752,396 [Filter bed cleaning apparatus, sand, H. W.

Ji("ttle cl?;sul'e, LII. L. Shannon . 752i473 RUTH BRUS' & GUI Blaisdell gp} .....................

Bottle closure, H. Coale ....... . 752,521 Manufactarers of %*‘ire door sup[:\ortg H['; C. Smith
Botile, non-refillable, D. J. Wilkins. . 752,495 Fire escape, A. S. Bacon
Iiutl,ly, stopper, and opener, M. A. Dunn. . 752,049 DYNAMOS Fire (‘sc;m:‘s, counterbalancing stair or lad-

B 5 D Thataitton o [ Toaiang| o LT0m 2 to 3 Lights. pive "o inguichor, ‘chemiea], W, . THiekox 155073
ox, 18 D. Hamilton .. 752,15 3 fire extinguisher, 'mi i (
prae e, s 8 crone s e MO TORSS bire extinguishor, chemical, A, J. Knight.. 152409
Braking and clutching mechanism, W. from 1-32 to 20 H. P. Fire starting device, George & Dohrmann.. 752,338

RODINSON oo oot e 752,262 | Write for Bulletin No. 107. Fireman’s helmet, C. T. Thompson .. 752,266
lBrvudl making énu(-him-, S. R. Stearns..... ;%’HZ 23 S. Clinton St. Fish 1lnas_kettl(;ovvr'st,i device ‘f‘gr ‘:;utso‘malt cally 752,600
Jreatl 2 1L L 3 38 & N U O Y. M closing e orifices in. . A. Sinclair... 752,6
B:- l lnﬁ\l:'ﬁli‘llllv, (le.l“il.t l‘}m-tl(::tm . 152,073 Chicago, Ill. Fish5 dl'esgsing implement, hand, I. ML 752118
Bridge, bascule, C. L. Keller. 752,563 S = B 3 . 752,1
’.ri(]lv,’ C. Arnesen 752:278 PR'NT'NG TAUGHT FREE Fishing tackle, Miller & Kunzinger 752:!)91
Briqueting machine, W. A. Koneman...... 752,56 With every Model Printing Pressand Flooring or wall covering material, J. J. C.

Bromin :l]!il}'[ from chlorin, fractioning, H. . outfit (cost $5,and up) we give freea | |, tqu.l\‘:[. Smith x5y P 7?2,.]16

He DOW e i s 752,286 Flower pot, P. H. A. Balsley. . 752,370

H 2 N P complete course in the art of printing. Y 3 r
Bl’()llll)lll from chlorin, fractioning, . H. 752,331 ‘ W hile y(t),%re 1e€rnmgty0u fﬂm gﬂaﬁe Eﬂ::g IE);.(()t::il,“J.bli.kel\Llﬁel;I..He

OW e L3¢ money at home rinting for others, sggure brak M.

Bromin from natural brines, manufactur- Wr1teyfor partlcglgrs, angd catalogue | Fluid pressure jack, N. A. Chr

ing, He DOW it iiens 752,332 No. 10. Three World’s Fair Highet | I'luid pressure motor, J. P. Lajoie.. 752,232
Brooder, 8. Fuston 752,542 Awards. THE MODEL PRESS | I'oot warmer, J. D. Carney
srush holder, elecetrie, D. €. Cookingham... 752,376 o 708 Chestnut Street, Philadelphia. IForging suspender, E. F. Galloway, Jr.... 752,218
Brush, marking, La Burt & Campbell....... 752,078 Form for making holes or conduits in con-

B llllulll" block molding press, J. H. Perrin. 7.)2,298 | crete or other structures, L. Nickerson.. 752,249
ullduw or paving blocks, I. B. Homy .. 752,070 I“Ul'mH’F‘., \S. R. Hampden R R R 752,068
Jurglar alarm, J. A \Imtmn ;g%,;gi I‘u!'n]n('\l'\}, télto lt)(t)\ for steam boiler or other, 52,123

Bnllm' press, I. Murphy . 2 J. . Stratton ............. h2,12!
sutton fastener, G Krementz...... 7{22:203 f:un'ing,q\\'ul],_C. 1. Dobbin .... 752,530

t::;“uﬁi\t}“% Ilileoxi;;ki\l’lxs: E Bl‘i?lloew-s: ........ ’;g%,yl;;? di%ltn'enf *;.\eanTglefl'e, %Fégl Stone ......eei... ’;gg,}é?{

Candy working machine, W. T. Hudson ' Garment hook, E. V. Lake s

y g 752, { = Gas generator, acetylene, A. C. I‘mstem . 752,053
Canopy support, J. O. Gage.. h T : 00. Gas generator, acetylene, Davis & Birch.. 752,330
lu door lateb, mine, C. H. eVul r\(s Gas lighting att'achmout, P. Bardot...... 752,021
e door (memtmg device, hopper, A, Stuclu 752,310 can ]r‘Oﬂ \) Gas meter, L. Millet ........coceeenenenens 752,350
mn draft rigging, railway, W. Va Gas or solid fuel furnace, R. A. May...... 752,461

Dorn . 752,315 e e | Gases, means for controlling the flow of,

(ur, metallic, . 752,311 P. Plantinga ..

1:;# me (tl”lllt hulwa\,fA ‘Stucki | ces00, THE EUREKA CLIP (*;Ete f;.st({;mLafglclﬁmg & R
ar metallic  underframe, . G

Stueki oo . 752,478 to%‘}gﬁe'nlﬁfrtp‘g‘;%f“'ﬁ‘gﬁggﬁg’g1;‘{}',9,']3‘\"‘1_ rvalllpg,Ti]ntelcha!lgerlbly IOCked W.

Car, side .md center dump coke, . tudents, Bankers, Insur- ] R. OMPSON  «vvvevnnnnnnn

) Ilunsolu GO Tame T . ;gg,ﬁé? | Zne‘ci‘gg&fgﬁlgs and busmdess men g?n- s (}ear(ing(,‘ 1;;:](1101“ mechanism for muchmexy 2,267
Jar signal, G. . Lane ............ 2,081 | erally. Book marker and paper clip. S G Tideman .................iiil.. 75

Car underframe, railway, I R. Keithley.. 752,231 | Does not mutilate the paper. Can be Z | Glass blowing and fini machine, J.

Car unloading Abpalatus, J. C. Greenway... 752’449 used repeatedly. In boxes of 100 for 25c. e SCHIES ettt et e e e 752,597
Carding engine flat, C. Mills ..... . 152, 242« T'o_be Ihad of all booksellers, stationers | Glass mosaic, leaded, F. L. Linden........ 752,346

Carline, 13 G. Caughey ......... . 752,282 | and notion dealers, or by mail on receipt Governor, internal combustion engine,

Garper fastener, Russell & Siegel. . . 752,360 | of price. Samplecard, by mail, free. Man- SALEONE + e e vvneeerrnnnnneernnnnnneens . 752,109
arriage shifting mechanism, L. Myers. .. 752,093 ufactured by (‘lgln%llhdatgdl ]sdl{(lr]y Grain  drill furrow  openers,

(,Almu closing and sealing machine, G. R. 752,368 Pin Co., Box oomfield, N..J. —lq mefhtanismﬂfort “”I‘ tFetzer ............ 7:-22(%;8

Wyman .....oeeeeeeennnn. e . R rain lifter, itamore .. cee.. 152,367
Case.  See Emergency case. ? For E‘ther Grain separator, J. B. Cornwall. 752,145
Cattle guard, A. B. Lawson........ccoveunns 752,294 - —_— Grain valve, G. J. Noth .. 752,465
Centrifugal machine, J. W. Macfarlane . 752:572 ¢ an or ower Grinding ma’chme R. VXolf 7521%0
Chain  tightener, I Jackson . 752,074 Gun firing mecha.msm, ship’s, L. J. Maut-

Chair brace, R. E. Mock .... . 752,243 This machine is the regular hand machine sup- ner . 752,460

Chamber vessels, cover for ea plied with a power base, pinion, countershaft, Hammer, glazier’s, . . . 752,454

Miles ..... s o 52,088 m-’,;gjhf;gOget;‘ﬁé;};‘jojj an ordinary power | Harmonica, mouth, M. Messner ...... . 152,295
Check, spreader, and pllot light device, hand machine, ]mf(h of pipe dleq | Harrow, d‘isk P. H. McVicar . 752,245

combination, M. . Compton ........ 752,038 easly in small room. I'lustrated catalogue | Hat box, 8. E. Patrick .............. . 752,584
Chocolate cooling mechanism, E. M. Mull. 752,636 ~—price list free on aprlication. IHat fastener, M. Gordon . . . 752,288
Churn power, C. MOITiSON ...vevvienenenennn 52,244 Hay carrier, W. Louden ............. . 752,669
Circuit breaker, automatic, B M. Hp“wtt 752,552 M actng Now 78 THE CURTIS & CURTIS CO., | Iay rake and cocker, C. E. Paulson. 752,585
Clamp, G. W. Soule s Range ‘%411,.'3,3’], 6 Garden St., Bmipeerort, Conn, | Heat regulator, H. W. Gander..... . 752,061
Clamping device, % Hacl\ml. gea:er, Stewlart b& ‘lViltes ARKALEAREL ;‘5’5 ggg
Clo¢k, repeating alarm, W. I eating articles by electricity, g uce.
Closure, 8. E. Lhapman P w gealtin% aﬁtic'}‘esl. electrically, E. K. Price.. ;32 éog
Clothes drier, C. W. Gies ... Qp lpe 0 ee. . . Tyler ..o, .. 762,63
Clover lml]x-r, Rumely & Robby . 0 Heel’building machine, Bosworth & Bostock. 752,325
Cluteh application, magnetie, J. Riddell . 752,590 Hinge and automatic catch for awning
Cluteh, power press, C. E Pollard........ 752,100 .b}inds, F. W. Lu'tts N LT T TN 752,348
Coal or ore pockets, gate and chute for, IIonsltmg and conveying device, J. 7 2,442

G. I. Holmes ............, E D 1T {5}
Coating machine, G. . Rupley ... Hoists, rope system for coal budge, G. E.

Coats, hats, umbrellas, etc., suppoltmg de— il Titcomb ........ 752,483

vice for, [Tabak & & Champion oo 152480 MOST pQWERFULL WIRE ROPE MADE Holdback hook, g 752,023
Cockeye, H. Smith .......... 1 Hood and cooking utensﬂ combme . .

Coffee or tea pot, Savage & Hope 752,113 R Rl R‘p co ZIMMErmMAN .+t venttinntaaiaeeeaaeannnnn 752,503
Cotlin case, BE. Kaffer .......... . 7521075 B ODE CKS'I&LEMM E Hoop flaring and sizing machine, C. Grotnes 752,153
Coin mlmollod mechanism, S. Praschl. 752,629 - N Horn, ' W. Gebert . 752,447
Collar or cuff holder, BE. 1. Pitts.. . 752,687 Home shocking device, ical, J. A. Glles 752,544
Collar rack, horse, I. M. Cook.. 753;303 “ ” Horseshoe, N. C. Miller .. 7.)2 090
Collar shaper, H. A. Twigg ... 752,269 Horseshoe, C. W. Voskamp .75 26()9
Uunmmtug{m', dynamo electric machine, F. 2’ Horseshoe nails, machine for the manuta&

oung 752,634 . ture of, Pl(‘le‘ & Newton . 752,255

Composition post, )8 752,354 . A new foot, power that can be app ! \ Horseshoe pad, J. F. Robinson .. 752:468
(,nm(1 (xtaé wni?]tflnf tion, armed or stiffened, A. 52,593 10 all light machinery. A kick starts Hom 0011!)1{1x;r, & IVI' CL(ﬁng .. ;é%,ggé
C(mvéyer?“;. (G.( Delaney L 7:’;2;2411' the machine and an occasional kick Tlf\iihaﬁ?lll)g-o ting .dnv(zml\] ‘0. H. Ensign. . 7;2'53§
CUHVIQ.ViIIIg table  shifting mechanism, E. 759,44 keeps it going. Send for owr Booklet. Tiydraulic engine and pump, C. H. Pagett.. 70% ,098

Bsselius ... ..ol ,444 . IIydrocarbon burner, Is. B. Badlam.. ... 752,19
gork ﬁuishingl;\: mil)c lino, T. S. Thompson 752,482 SLOTKIN & pRAGLlN ‘ IIydrocarbon burner, crude, A. C. Rush 752, 583
Jorset stay, . Parker ...l 752,297 \ II\ drocarbon burning dppalatus W. N. Best 752,195
Cotton packer, H. J. Arnett 7.)2:505 210A Canal St., New York.: Hydrocarbon vapor burner, W. S. Proskey 752,102
Cotton picker, I. B. Vaughan 752,272 Ice making apparatus, H. stout ............ 752,477
Couch, T. I O’Brien ...... 752,177 Identification, method of, F. II. De Pue.... 752,617
Crane, IS. Nickerson . TH2,248 Illuminating structure, pllsmatlc, F. L. 0.

Crane, portable traction, Smith & Inman . . 752,362 Wadsworth ............ ... ... ... ..., 752,429
Craue, portable traction, F. E. Smith. .. 752,363 Incandescent light burner, M. D. Compton.. 752,041
f’”{f’m can, Jml)esl& I?O“ﬁn'llllam ..... ;;é]ﬁé; Inclosing device, A Eneas.............. 752,537
Culinary vessel, I . 1 52, Incubator heating apparatus, M.

Cultivator, W. J. TLuttrell .... 752,570 SOI  +teteetete et 752,230
((‘,ultitw;atoicoslplirglgﬁ. A. V. Ryder gf%:?‘)g Fo R M EC H A N |CS Incubators or hothouses, automatic sngnal-

Jurette. DN illing ....... . TH2,356 ing apparatus for, H. B. Ault. . 752,431

(mhng’nun W. C. Dyer ......ccennn.. . 752,051 Send for Free Catalogue No. 16 B. @)@ ],,k]-,.yg device, H. A. DaviS....ooovovnvninn 752,285
Curtain pole and shade hanger, Internal combustion engine, O. P. Ostergren 7o24]0

SPADZIET «vvrnsrereearnransnrsorrrares 752,425 The L. S. Starrett Co., Athol, Mas3., U. S. A. | Internal combustion motor, A. Vogt........ 752,278

© 1904 SCIENTIFIC AMERICAN, INC.

TALKING
of TOFFEE

Let me tell you if you want to get all the sweets
of lite you cannot afford to ignore or overlook

Mackintosh’s
BIMTOFFEE

CREAM

an old English candy that
I am introducing into this
country,  Its exquisite flavor
has n.ade it popular in Great
Britain and the same qus ality
is creating a demand for it in
this country. I have put it
onthe Amer! market
because I know Ameri-
can people like good {
things. Ask your Se al-

er to supply you with

MACKINTOSIS f}
TOFFEE.

Try him first.  Youm |} ¥2
can, however, buy a
handsome family tin,
weighing four Ibs., for
$1.60 by mail. Large }:
sample package sent |
for 10c. in stamps.

TLAMONT, NN
CORLISS & €O,
Importers,
78 Hudson St.,
New York City.

Dealers supplied every-
where through them.

A Scientific Germicide

To prove the wonderful
curative powers of

Hydrozone

to all afflicted with Skin Disease
of any kind, 1 will send

One Trial Bottle Free

to anyone sending me 10 cents to
pay postage. Hydrozone is a
harmless germicide. A trial will
convince.

Booklet on treatment of diseases sent free
on request.

Sold by leading druggists.

Prof. Charles Marchand
Dept. U. 63 Prince St., New York

If you want the best CHUCKS, buy Westcott s

%)mtl}ect(]xlam J%Ot%PleGGrlrt)
T ks, L E s,

! Dr;ll Chggkg 1tle tant goeg,
Improved,

i Oneida Driil

Combination

Lathe Chucks, Geared i

Combination Lathbe Chucks, Plain Universal Lathe

Chucks, Independent Lathe Chucks. Made by

Westcott Chuck Co,, Oneida, N. S. A.

Ask_for cataloguein lf/ngush French, spamahorGM AN
IRST PRI%ZE AT COLUMBLAN EXPOSITION, 1693,

FOR
GUNSMITHS, TOOL
MAKERS, EXPERI-
; MENTAL & REPAIR

WORK, ETC.
From 9-in. to13-in. swing.
Arranged for Steam or
Foot Power, Velocipede
or Stand-up Treadle.
Send for Lathe Catalog.
g W.F.&JNO.BARNES CO.
Established 1872,
1999 Ruby St., RockForp, ILL.

DR. DYKE’S “‘DISEASES OF A GASOLENE

AUTOMOBILE &t

CURE THEM.”
A book for owner, intending purchaser
or repairman.
Hints and suggestions with illustrations,
Diagrams and Connections.

/ Price $1.50

A. L. DYKE AUTO. SUPPLY COIPANY
%108 Olive St.. St. Louis, Mo.
Send 10c. for the largest Auto. Supply Cat. in the world.

MARINE ENGINES

1% to 40 H. P.

1,2,3and 4
Cylinder

Launches
17 to 50 feet
Send for
new catalog
GRAND RAPIDS GAS ENGINE & YACHT CO.
Grand Rapids, Mich.

NOISELESS

Bevel Pinions

‘We can furnish our New Process
Noiseless Pinions in bevels as well
as spurs of any size wanted and
to transmit any required horse
power. Write for catalogue.

THE NEW PROCESS RAWHIDE CoO.
Syracuse, N. Y.

MAXlMUM POWER MINIMUM COST.
fyouuse a pump for
beer, lard, acids, starch,
petroleum, brewer’s
e mash, tanner’s liquor,
M cottonseed oil or fluids,
hot or cold,thick or thin
ou want to get the
TABER ROTARY PUMP
which does t»e most work at
the least expense. Simply
constructed. Can be run at
any desired speed. Perfect-
All parts are interchangeable. Needs no
Derects guaranteed. Catalogue free.

1y durable.
skilled workman.
TABER PUMP CO., 32 Wells St.. Buffalo, N.Y., U. S.A,
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The LAP
prevents

the GAP

Slips on like a coat.

Easiest shirt to get into, most
comfortable when in.

Roomy. Fits everywhere; binds
nowhere. Bosom lays flat. Spe-
cially designed collar band.

Model Shirts have correct cut
i¥ and style of best custom make.
Negligee, Stiff Bosoms and
Plaited Fron's; all styles, latest
designs and fabrics.

Ask your dealer.

A VaLuasie BookLer FrRee. Tells how
to know a good shirt, and select them
for all occasions. Write for it to-day.
Special8hirts built to order.

" MODELSHIRT €0, 30 Century Building,
Indianapolis, Ind., U. S. A.

Send for booklet, which explains why

The Smith Premier Typewriter Co.

Factory
Syracuse, N. Y.

Executive Office
287 Broadway, New York

Branches in all larae CItIeS

All achines SOLD or RENTED ANY-
WHLR)‘ tL IIALI‘ MANUFACTURERS’ PRICES,
# Shipped with privilege of examination. Send for Cat,

Typewriter Emporium. 203 Lagalle St., Chicago

SEALS, BOTTLES,

PACKAGES,
BOXES, PAPERS,
CAR DOORS

Y

Send tor a
sample ot
the great
'T'wentieth
Century

SIGNATURE SEAL |

THLN Seal

To iedl any arm(,!e pass boﬂ.\ ends of the
wire rhrough the eye of the block, turn key until it
breaks off. " Signatures may be written permanently
with a pencil on one side of the block. Signatures
may also be stamped or printed on the block. The
stub of the key may be used to keep ‘“tab’ on the
seals used, so that a count is easily kept by the
sender. No tools necessary.

Write to-day for Literature.
D. K. HIETT, 185 Dearborn St, CHICAGO, ILL.

The 0lds Gas & Gasoline
Enﬁmﬂs "The Olds Patents, pro-

» tecting the essential 4
par L\:? our engines, enable
us to dispense with two.
thirds of the usnal compli
jons, giving the highest ”
ey, the ;{letesLllurd.—
bility and the most pro-
nounced economy, Station-
ary Engines, 3 fo 50 H. P.
Portable Fngines, 8 to 12
H. P, Writef 3
tion and illustrate
Olds Gasoline Engine Works, 216 River St., Lansing, Micu

Warren’s Natural Asphalt Sand Surfaced

ROOKFING

APPLY IT YOURSELF
MAKES A FINISHED GRAVEL ROOF.
Coines ready to lay
in rolls of 108 square feet,
‘Write for sample. eircular
and prices.
Warren Chemical & Mfg Co.. 18 Batterv PI.,

PRLMER

MARINE and STATIONARY

MOTORS

2 and 4 CYCLE
are no experiment, as they
are in successtul operation §
in all parts of the world.
Launches in stock.
Send for Catalogue.
PAL VILR BROS.,
ob, Conn,
New York l)fﬁce, 136 leerty St

The Franklin Gas Engine
One-Malf Horse Power

worth $100 complete. Wesell all neces-
sary castings, m terialsand detail draw-
ings tor $16.50. Forreal work—not a toy.
450revoiutions per minute. Upright or
horizontal form. Finished parts sold
separately. Runs by gas or gasolene.
For boys'and men with a mechamcal
turn. Write for circular 9.

PARSELL & WEED
129-131 West 31st Street, New York,

New York

G FRANKLIN
Model Shop

Invalid lifting apparatus, B. Bratlie........
Iron and steel, treating, E. Ingels
Jar closure, H. S. Brewington..
Joint. See Belt joint.

Journal bearing, ball, F. W. Witte
Journal lubricating device, car dxlu
son & Williums .............. )2 161 tn

: Kerosene vapor generating apparatus, R. H.

White ........
Key, J. P. Clark
Knob attachment, P. La Belle.
Lace tip, shoe¢, F. A. Bagley
Lamp, gus, M. D. Compton.
Last, W. J. Weir e
Lemon squeezer, A. McLaren....
Lenses or mirrors, apparatus for the
tematic alteration of plane pictures by
means of spherical, T. Scheimpflug. .

Loom picker stick check, W. E. Sartwell...

752
752, 024

. 752,498

752,163
752,137

. 752,518

752,623
752,433

. 752,039

752,317
752,579

. 752,596

Leveler, field, J. W. Lafferty....... . 752,079
Lifting jack, E. C. Yeager....... . 752,502
Linotype matrix, II. Petersen.. L. 752,179
Liquid separator, centrifugal, J Dahl-

qvist 752,284
Lock, . I'. Gillon . 752,063
{ Lock, C. Faust ... 752,148
Lock, I>. La Belle. . 752,624
Lock and latch, N. W 5
Locket, T. W. Foster
Locomotive track sander, G. M. Schwend
Locomotive turn tuble, Fair & Davis........

Loom shed forming mechanism, W. Wattie 752,316
Y.oom shedding mechanism, B. F. McGuiness 752, 1352
Loom temple, C. F. Thompson............. 752,606
Lubricating motors and machinery duvon

thereby, device for, A. Krebs........... 752,566
Laubricator, €. B. & I'' W. Hodges.......... 752,554
Machinery, device for protecting the joints

between stationary and movable, If. W.

Krogh .. . 752,170
Mail bag ¢ h . 752,334
Mail marking appdmtus H E Waite...... 752,132
Match box and cigar cutter, combined, F. H.

Viek, JU. oot . 752,130
Match holder, L. Ebner. . 752,443
Mattress, sponge rubber, M. L D(’I‘l(k... 752,147
Measmmg and cutting machme, cloth, F. I. |
: Stiles 752,120
Measuring device, V. B. Frangart 752,446
Measuring instrument, R. Schierbec 752,470
Measuring instruments centrally in b

etc., means for securing, A. B.

mann 752,452
Meat cutter, J. W. Simmons... A
Meats, curing, F. J. Gardner . 752,392
Metal working machine, Potter & Johnson . 752,257
Metals from complex ores, extraction of .T

Baxeres de Alzugaray .......... ... 152,320
Mining drill, coal or rock, A. Walke 752,490
Mining machlne, E. P. Rfluicher.. 752,180
Miter box, L. P. Nichols........ 752,406
Miter cutting machine, R. Dunne.. 752,050
Molding machine, Turner & Dowler .. 752,484
Motors, controlling means for explosion, W.

PR U1 02 Y 752,627
Movement cure apparatus, C. Owens. . 752,252
Mower bar, A. C. Rioux........... . 752,108
Mowing machine, G. W. Newton 752,095
Mucilage cup, W. Robinson 752,591
Muttle, J. & A. G. Carter. .. 752,438
Mule and twiner, self- dctmg, . 752,302
Music sheet pmt‘omt]ng appar tua .

Hart 752,221
* Musical instrument, E. Lambotte........... 752,080
! Musical instruments and players, pneumatic

action for mechanical, M. Gally........ 752,060
Nails, appuaratug for making and simulta-

umuql\ driving wire, M. Schubert .. 792,305

Net, landing, J. C. Heutage 152,550
Nut lock, . S. Brindle..........cocvvuen. 752,025
Nut lock, J. Dickason ...........ecveiuvnen 752,207
Nut lock, W. R. Rose.......oiviiivnnnnnn. 752,263
Nut lock, W. C. Miner..... vee... 752,628
Nut lock, safety, I.. D. I<19110t . 752,057
0il burner, ®. Coradino 752,042
01l burner regniator, W. (‘hdmbelldm 752,200
0il separator, J. I'. Hale. . 752,066
Qiler, crank pin, J. H. I)ea 752,047
Ore mill, W. B. Wild.......... 752,138
Ore m'pdmtm H. J. Burroughs .. 752,027
Packing, piston, C. E. Dawson . 752,046
Pad. Sece Blotting pad.
Padlock, permutation, F. T. Anderson..... . 752,020
Padlock, permutation, D. F. Llewellyn. .. 152,347
Panel board, . O. Swoboda.......... .. 762,125
Paper clip, E. L. Sibley .. 752,185
Paper fastener inserting apparatus, B. L.

Sibley .ooiiiiii i . 752,186
Paper reeler bar, G. E. Clegg . 752,329
Pea hulling machine, Pillmore & Ande 752,256
Peat, consolidating, Green & Martin.. 752,064
Penholder guide, S. Bacharach...... 752,43
Perambulator, J. Ford 752,287
Perforating strips, attachment for machines

for, C. J. Hanthauer...............o.0. 752,069
Pmm(ment way, R. von Meinong...... . 752,403
Phonographs and kinematographs, meam for

operating synchronously, L. Gaumont.. 752,394
Photographic emulsion, sensitive, Eich(*ngrun

& Braun ......eeeeiieiiiiiiieaieiaans 752,388
Piano tuning pins, means for holding, G.

Ruckstuhl ......... ceesaees ..752,469
Picker stick check, H. b . 7:)2 342
Picture frame, G. Cohn . 752,28&
Picture h;mgm‘, G. M. Kitzmiller . 752,622
; Pie pan, W. C. Norman...... . 752,250
Pin sticking machine, safety, n 752,229
Pipe, E. Semple .....coviiiiiiiienennianns 102 474
Placket and shirt waist holder, combined, C

J. Bender . 752,371
Plane handle, P. . 752,532
- Planter, seced, C. 752,553
Planter, seed, W. H Sandlfur 52,59
Plate llfter S. o Stitte .o 752,366
Plow irons, means for forming, M. M. Renn 752,104
Plow or harrow, disk, W. Somerville . 752,306
Plow, subsoil, G. W. Johnson . 752,561
Plumb and lever, .1. Duisen. . 752,535
Poke, animal, J. S. Weathers. . 752,134
Pole or shaft, vehicle, J. S. MCI\enzw 752,578
Pomade catt, E. L. PittS.e.vveivieeiinnen. 752,586
Pompadour Lomb J. I Rice..vvevennnnnnnn. 752,261
Pool ball placer and holder, P. Ju 752,292
Post hole digger, A. D. Smith.............. 752,115
Prepayment apparatus, M. D. Compton 752,03
Press roll mechanism, W. M. Wilkin. ce.. 752,633
Printer's blanket, J. E| Rhodes............. 752,105
Printing and embossing machine, plate, W.

S. Faton ...ttt 752,052
Printing or like machines, feed mechanism

for, W. Vickery .......coueiinuinennnnn 752,488
Printing press, flat bed cylind .

Huson ................. 752,291
Pruning shears, A. S. Boyd 752,436
Pulp or compound, vegetable, D. Bickford.. 752,02
Pulp screening machine, N. Richard..... . 752,107

Purse locking device, C.
Puzzle, 0. Crittenden..
Rail, gnard, D. F. Vaughan....
Rail joint, E. D. Boasso...
Rail joint, W. W. Kercher.
Railway construction, W. Terrell..
Railway rail chair, J. B. Weaver
Railway service safety device, E. B. Powers
Railway signal, J. K. Leedy....

Railway switch slide plate, J. C(
Railway sw 1tchin" and signaling apparatus,
D. Taylor co.oviiiiiiiienniiiinnnnn.
o H Kindl ..

Railway tie, A. W. Bascom..
Range or stove plate, J. Magee
Reamer, L. Werts..........oovian..

Receptacle and attachment plug, H. Kmnt/
Reducing and scparating machine, E. B.
Craven

Reflector, lamp, A. J. Partridge...........
Refugelatm and soda water apparatus, com-
bined, Harris & Hearin.
Reguldtm See Heat reguldtor.
Relay, A. Carliss ......co.iiiiuiiiiinennnnn
Reversing device, (*luctwmng‘netic J. Riddell
Rivet, J. R. Rettl;_' ................ ..
Roads, etec., making, 1. S Van sttlum
Rnt:n'y engme, E. I, Taylor..... 752, 602 to
Rudders, means for locking and un]ocking,

J. Maclean
Rulmg device, J. Hren .
Saddle, harness, C. W. Miller
Safe, provision, Bender & Fish.
Sash fastener, J. K. Gibbs
Snash fastener, window, P. H. Page.
Sash holder, E. Heimann...
Sash weight, J. T. Leonard.e.eeseves

752,517
752,127

32,494
152,456

752,044
752,583

752,546

752,613
752,589
752,588
752,486
752,604

752,086
752,556
752,404
752,509
752,062
752,253
752,549
162,235

752, 1981M0&LER SPIT-FIRE SPARK PLUG

ter Jump Spark Ignition. . Made to ﬁt
any engine. Standard sizes in stock
Protected insulation and sparking poin
Simple, Indestructible. Reliab]
Guaranteed. Energetic Ignition. Greater pow
, 0. Any length of spark by accurate screw adjustime

Dmonuts in quantities, ~Ask your dealer. A trial is conclusive.
Write for leaflets, testimonials, etc. ~Manufacturers’ pric
Mosler Spit-Fire, « « . 1679 Broadway, New York ;

Gas

Gasoline

are sold on 80 Days’
Free Trial.Get cat. K.
WITTE IR WORKS,
517w 5th St. Kansas City,
or Witte Gas & Gasoline™
Engine Co.,47 S.Canal $
Chicago, Illinois. ¢

WONDER Acetylene Burners

ITTE

Touring
Cars

X s mppan
ial'lce h A[‘LE THE BEST . are simple in construction, powerful in ope-
C. each. Sold by good dealers or write ration; they are built to run smoothly, to

ride easily. Bearings of minimum friction;
extra heavy chains; powerful brakes on
poth transmission and rear wheels, latest
Model

Ghe STATE LINE MFG. CO.
9th & 10th Sts., Chattanooga, Tenn., U. 8. A.

CRESTMOBILE $800
The BEST CAR Built in America
Proved by Its
Splendid Records.
Tonneau for Four,
#850.

Other LOW
Priced Models.

Export. Pnces

L

type cooling device; throttle control.
‘“H” starts from seat.

Model “H," here illustrated, 81-in. wheel-
base, four elliptic springs defachable ton-
neau, brass side lamps and horn, $850.00
at the factory. For a lLight lourmg Car,
Mode! “H” bas no equal at the price, and
few equals at double the price.

Rambler Cars arc made in su( different
models, $750.00 to $1,350.0

Shall we mail you our new LanLlO illus-
trating each style and showing wlly you
should buy a Rambler?

THOMAR B. JEFFERY & COMPANY
Kenosha, Wisconsin, U. 8. A.
Chicago Branch, 304 Wabash Avenue
Boston Branch, 145 Columbus Avenue

To Owners of Gasonne Engines,
Automobiies, Launches, Eic

"Auto-Sparker

does away entirely with all starting and
running batteries, their anmoyunce and
expense. No belt—ne switcli—no bat-
. teries. Can be attached to any engine
% now using batteries. Iully guaranteed;
write for descriptive catalog.

Motsinger Device Mfg. Co.,
14 Main St., Pendleton, Ind,

There and

2 Back
WHAT A RELIEF

Write us to-day

for information
GRANT-FERRIS

Troy, N. Y.

¥y N.

co

ElectricVehicle Co.
Hartford, Conn.

Member Assoc’n of Licensed
Automobite Mfrs.

MONG the newautomobiles of the year, our Columbia
Electric Runabout, shown herewith, fills an impor-
tant place. Itis the lightest electric made with the

same battery power and no other approaches it for speed,
endurance and reliability under all conditions of use.
Another new Columnbia that is selling rapidly isour 12 h, p.
Light Gasolene Tonneau with two opposed cylinders in a
forward bonnet and novel automatic features of .
control which make it easier to operate than any
other gasolene car on the market.

Catalogue of these and other Columbia vehicles will be sent on
Tequest; also special catalogues of our Commercial Automobiles

‘Lown Carriages for private services

N. Y. Salesrooms
134-136-138 West 391h St.
(Opp. Metropolitan
Opera House)

Boston :
74-76-74 Stanhope St.

CHICAGO :
1413 Michigan Ave

1903 EDITION

Hu Cne ({Joria's Fiabting Ships

(NAVAL ENCYCLOPEDIA AND YEAR BOOK)
By FRED T. JANE, Author of the Naval War Game (Kriegspiel),

Used as a text-book in European navies. The only
absolutely correct and complete work of the kind published.

414 PAGES. OVER 3,000 ILLUSTR ATIONS.
OBLONG QUARTO. CLOTH. PRICE, $5.00, POST FREE.

PART I.—THE NAVIES OF THE WORLD: the Great Powers in Order of Strength; the Coast
Defence Navies in Geographical Order.

PART II.—ARTICLES ON NAVAL PROGRESS DURING THE LAST TWELVE MONTHS. With a
special article on Warship Engineering by Charles de Grave Sells, 'l Inst C.E.

PART III.—VIEWS AND OPINIONS ON NAVAL QUESTIONS. With a special article by Colonel V.

U. Cuniberti. Chief Constructor o1 the Royal Italian Navy.
PART 1V.—SIGNALS AND SILHOUETTES (arranged in the same order as the Navies in Part 1.).

CONTAINS :—A photograph of every warship in the world; also a silhouette and a gun and armor dia-

gram of each vessel.

CONTAINS :—The length, beam, draught, horse power, speed. coal supply, number and size of guns,
thickness and disposition of armor of every warship in the world.

CONTAINS :—Tables of the size, weight, velocity, energy, penetration, etc., of every gun of every navy

in the world.

CONTAINS :—A series of chapters by noted Admirals, Naval (‘Onstructors and other e‘«'per‘rE ot various
navies, on vital questlons of the day in naval construction, tactics, and strategy.

CONTAINS :—A comparative table (by the author) of the strength of the navies of the world—the most
s(nen%lﬂc %tﬁempt yet made to classify the world’s warships and navies as to actual tieht.
ing streng

IT SHOULD BE NOTED that this work is from t‘ne pen of a naval critic and expert, whose reputa-
tion is far-reaching on both sides of the Atlantic. It will be of fascinating interest to
thoge who follow the course of naval development, and as a book of reference should
find a place in every library.

15 Cents Per Thousand Square Feet

is all you need to pay for painting your buildings if you use our system and

STAY-THERE READY-MIXED FIREPROOF PAINT

W e will furnish you with the proof upon request.

THE HOOK-HARDIE CO. A4 A4 11-27 Hook Building, Hudsen, Mich.
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There is no
Prohibitive Grade
for the

CADILLAG

The Cadillac Automobile will go up
any grade of any well-traveled road,
without balk — most time without
change of gear. The Cadillac does more
than overcome grades—it is a machine
forall roads and all seasons. Mr. L. L.

/
v

g
: i

Is 20 Years’ Experience
Worth Anything?

It is a significant fact that the accumulated ex-
pe, ience of twenty years—gained in the manutac-
ture of tires which are regarded as standard the
world over—enters into the construction ot b

e MORGAN & WRIGHT CLINCHER

The tire itself is the best criterion of our abilicy
to intelligently utilize this knowledge in the con-
struction of a thoroughly reliable automobile tire.

Investigate It. Speeify 1t. Insist Upon It.

Our hooklet *“A Tire Triumph? treats of the merits of the tire
in detail. Send postal request to

MORGAN @ WRIGHT
22 May Street Chicago
New York Dayton, 0. St. Louis San Francisco

Atwood, an auto novice, drove a Ca-

dillac containing three passengers from
New York to Waterbury, Conn.,

93 miles, at an average speed of
13 miles an hour without a
stop. This is a

typical

50

‘Will grow in the house’

or outof doors.
Hy301nhh5.
Lrocus,
Oxalis

Tulips,
Fuchsias,
Jon% ils,

Dnﬁotfﬂs. Dewey 1ly,
Tuberoses, Gladiolus,
Chinese Lll{ Begonm.
Gloxinia, ilies of the
Valley—nll postpaid, 25¢. instamps or or coln.
= Asapremiumwith theseBuIbs we will send

EREE a giaut collection of flower seeds — over 200 varieties.
Address, Hillside Nursery, Somerville, Mass.

roaccident, no repairs
—but perfect satisfaction.
No gaskets to burn or blow out;
_ new sparking device endorsed by all
gas-engine experts; same copper water
jacket as used in latest French ma-
chines; speed range 4 to 30 miles an
hour; only two places to oil—against
ten or mors in others; interchangeable
bronze bearings; mechanically oper-
ated valves. Model A, 1904, with the De-
tachable Tonneau seating four facing
forward, $850. Without tonneau, the
smartest of Runabouts, $750. Our free
illustrated booklet N gives address of
agency nearest you where the Cadillac
may be seen and tried.

CADILLAC AUTOMOBILE CO.
Detroit, Mich.

Member Association of Licensed Au

Manufacturers.

DYNAMO AND MOTOR COMBINED.—
Fully described and 11]u=trated in SCIENTIFIC AMERI-
CAN SUPPLEMENTS 84 | and 865. The machines can
be run either as dynamos or motors. Price 10 cents
each, by mail. Munn & Company, 361 Broadway, New

The Embodiment of

Grace and Elegance

From the perfected design down to the most
minute detail ot construction, luxury in the ap-
pointments bas been combined with high speed
and absolute safety in building

Direct

PEERLESS B3
TOURING CARS

$3,700 to $6,000
The durability and dependability of each Peer-
less Car is guaranteed by the expert knowledge,
mechanical skill and quality ot material that
enter into it. Agencies i principal cities.
Photogravure of “The Peerless Girl IV,” size 18x28
inches, without advertismg, mailed saanywhere for 10
cents, coin or stamps.
New illustrated catalogue now ready.

PEERLESS MOTOR CAR CO.

Member Association Licensed Automobile Manufacturers.

Cleveland, O., U. S. A.

York City, and all newsdealers. .

BUILD YOUR

P

and cut it out, how Lo

b size nails or &
of the the w
e can build o

35 ft. long, 6 ft. 8 in. bea © build re-
quires 900 n “lumber $20.00 woth 01 hardware
and pairt.  Price of Patterns #2500, K, D.
Frame, including patterns, $t Complete

0,
Boat, without engine, 21,000, 0( : To anyous G syst
very profitable and mdependent business with little capital, ora b
Pattern sizes, 12 to 50 ft. Prives, from %8.00 up. Catalogue and pa
sheet of instructions and working 1llustrations. "BROO

y 0

By the Brook System, which consists of Fxaect Size
Printed Patterns of every
Working 1lluxtrations, «i itemized Bill of ali Mate-
1l aud detailed Instractions to build,
to lay a cevtun pattern on a

¥ Lauich, Saitboat, Cunoe or Rowboat for
Jess than 1.8 the faclory [)U\c
Century Method for the amateur and expenﬂnvd boat builder

offers a great o portunity to establish
hx m'm ot recreation 1or the 1 .

OWIN BOAT

piece, a complete set of

We tell you how T TAN T
it

jeular piece, how to m:
it or serew it in place with so
1t then we give you an itlust
prnyﬂ]vdom With our Patterns

16 ft long, 4 ft, beam. To
Duitd req\mu« 21 ft. lumkber,
£4,00 worth of, hwrdw are and
]nmL Paiterus £5.00. K. .

Complete Roat
%150.00.

'Y, MIOH.

The System is the Twentivth

]ur 25

Painter

is the improved way to
apply paint, shingle stain
and whitewash. A clever
device that quickly
spreads a smooth, even
coat over any surface.
Works by compressed
air. Simple construction.
Never out of order. No
experience necessary to
operate it.

No Scatfold
No Ladder

required. Makes painting
safe work. Saves valuable
time. Economizesexpense
and is guaranteed to do
satisfactory work. Send
for jreedescriptivecircular.

Plttsburgh Plate Glass Co.
General Distributers.

Patton Paint Company,
227 Lake St., Milwaukee, Wis.

RESTORES THE SIGHT
WEAK EYES MADE

STRONGC.

SPECTACLES ARE A
NUISANCE,
NECESSITY

ONLY MAKES
ONE WEAR THEM.

Write for
ILLUSTRATED
TREATISE ON THE

EYE, Mailed Free.

THE IDEAL COMPANY,
239 BROADWAY,
NEW YORK.

Saw handle, D. W. Solomon. . v 192,364
Saw holdm, D. Rowe . ceea.. 152,420
Sawmill off-bearing mmh‘lm\m K. I\ Davies 752,440
Scenery,  ete., of  theaters, mac ]111101y fol'

riising .uul lowering stage, I Lytton.. 752,571
Scrubbing appliance, 0. It b\\lft.. oo 752,124
Snmi»v]lipti(‘ spl‘in_xr, k. CIlift. .. 7.)2. 034
Separator, W. J. Reilly. e 752,418
Sewing machine necdle,

Farmer ...ooooo0ii., . 752,218
Sewing machine spool holdul

ENOUL' +vvvnevunnnnnan 752,043
Sewing machine itech founmg mechamsm,

shoe, J. L. Kieffer............. 752,398
Shade and globe holder, W. C. Iloumn. . 152,225
Shade holder, M. D. (/ompton .......... 752,040

J. C. Miller...
R. Z. Nolan..

Shade roller bm(‘kv
Shade roller, w indow,

Sharpener, disk, H. Burford....... 75 2’)14
Sharpener, drill, J. 1. Bryson...... . 702,026
Shears, A. Gutstein 7.’)2..5 39
Sheet conveying machine, . Dexter,

7a-,&% to 70 -,{83
Sheet lifting and counting device, J. W.

Darley, Jr.o.o.oo.ooiiiiiiiiiiiiiiiiieins 752,616
Sheet metal, manufactu of, A. Paterson.. 752,411
Shepherd’s crook, H. Frizell . 752,058
Shingle machine, A. P. I'inger.. . 752,055
Shingling tool, E. 1. Cokefair ... . 052,615
Ship cleaning device, I. Cole... . 752,142
Shock loader, . Carroll......... wee... TH2,140
Shoe, J. A. ManlSS...uovevuereenannas 752,172, 752,173
Shoe fastening dev A. Tumbull..‘. ... 102,268

Shoe polisher, G. B. (oluman
Shoe rack, C. A. Whitcomb.
Shoe tree, M. W. O’Brien
Sieve and cleaner therefor, shaking,

Gray oeoveveeneenaannn.s
Sign, changeable, J. L Bl.xckmel
Signals, apparatus for preventing

tant,
Signals,

I. Cairns
electrical

sound, C. II.
Signaling, wireless, D.
Slag pot eormtlllothll, worm  gear

apparatus for
O’Brien
Drawbaugh.
ope

Snow guard, G. F. Folsom....
Soap, making chip, W. M. Mo
Soda water apparatus, H. A. ITopkins
Soldering machine, gang, .J. Dube..

Souvenir, pocket, K. Scott......
Spark arrester, M. II. Thode...
Speed mechanism, variable, C. S.
Spindle brake, D. G. Breheny..
Spinning apparatus, ring, A. Lovej

Spokeshave, J. Spear .
Spool, needle cushion, M. Duncombe

engine
drivers from running past home or dis-

Triscy ...

752,089
752,096

752,028
producing |
752,408
752,5: 3

o

| 752,635
L7522

a2k |
752,481
S 52,223

Spring cushioning device, C. P. B\'lll(‘b
Spring o.\’tvnsiun support, B, A. Estup ......
Stamp mill tappet, E. 1. Morey.............
Steam and explosion engine, combined, W.
D. Gardner ............ .. ...,
Steam, apparatus for separating e or
water from, W. J. Baker Lee. TH2,3940
Steam boiler, J. A. Mumford . 752,3515
Steam boilerr, N. L. Warre .. 152,492
Steam engine, A. 8. Lineback L Tn2enT
Steam generator, E. G. Robe . 752,301
Steam trap, J. . Hale 752,067
Stitch forming mechanism, E, (‘ IIendemou 752,451
Stock boards, system for operating; (. S.
Gallagher ................. . 752,059
Stocking supporter, V. M. vVars. . . 752,271
Stone sawing machine, 0. W. Alst n ........ 752,504
Stopper. See Bottle Stupper
Store fixture, E. S. Coy.... 752,525
Stove, P. J. Coppens 752,144
Stoves, system of feeding slow burning, E.
INngels ouiiriiiiiiii ittt 752,389 |
Strainer for down spouts, self-cleaning, Har- i
ris & Adams ... .iiiiiiiiiiiiiii i 752,547

Straining device, liquid, J. H.
Streets, etc., splmklmg L.
Streets, sprinkling, L. S. Van Westru
Sulphuric anhydrid, contact

the production of, W. Hasenbach.

Suspender attachment, H. G. Geer......

Suspenders, M. Hynson
Suspenders, C. A. Lations... .
Sweeping machine, Green & Ldlssml

Syrup, J. J. Reed
Tag making m;achinu,
Target trap, P. North

Target trap-1¢ ‘luasmﬂ

J. C.
mea

W. M. ])Allm

Adwen......
S. Van Westrum

apparatus for

E . Huntley
Teeth and mouth, edstmg n_upuwsmns of the,

752,019
752,485
152,487

752,165

m.

752, 1557
752,378

Telegraph pole, J. H. 752,259
Telephone system, automatie, Norstrom &
Brownrigg ... 752,251
Telephone transmitter hanger. M. . 752,184
"Thermometer case, antiseptic, P. C . 752,395"
Threshing machine G., T. D., . |
Ross .. . TH2,182 ¢
Threshing ma , R. N. han . 752,576}
Threshing machine, cte., (*uuplmg, |
Randolph, Jr. ......vv.iiiiiniennns . 152,300 .

Ticket, unalterable duplex, J.

Tie 10d connection, G. G. Guy 752,065
Time t.xhlv dDI)lldllC(‘ and ddvvltmng dev1ce,
Warrens. ......oiiiiaL., . 152,274

Tire guge I". Curran. . 751,52(;
Tire mounting apparatus, R. B. Pric . 752,415
Tire, pneumatic, 1I. I Irwin........ .. 752,228
Tire, rubber vehicle, R. B. Price...7H 3 752,414
Toaster or broiler, 4. R. Wilson. .. 152,497
Toilet chair, G. W. Ilessler . TH2.5
Towel, I, Clewley ......... . 752,033
Trace holder, B. Johnson . . 752,5(50
Trace hook, releasing, W. (dlter... . 752,029
Train service, electric, M. D. Cnmptnn »2 037
Transformer, C. B. \IC( urdy ..... . 702 405
'l‘mnsmlttmg intelligence through the natu-

ral mediums, D. Drawbaugh............ 752,534
Tripod, G. . Smith.............. . 752,423
Trolley catcher, Young & McMahon 752,139
Trolley cords, automatic check device

8." 7. Buckland : 752,374
Trolley finder, E. S. Stitt.. e 752,12
Trolley guide, overhead, C. W. Burkhead.... 752,437
Trolley hanger, M. M. Wood.... . . 752,501
Trousers creaser, I. C. Chandler . 752,141
Truek, pedestal, J. M. Hansen. . 752,290
Truck, railway, A. Stucki . 752,308
Trucks from cars, device for r('l('asmg, R L

Riley . 752,467
Truss, D. T. Ifoley............. . 75 244.)
',l‘umlxling barrel, W. IL Ilart... . 152,160 1
Turbine, H. Holzwarth......... . 752,:;40

Turbine bearing, II. Holzwarth....

Turbine, elastie fluid, J. Wilkinson. . 752,610
Turbine, steam, De Goede & Groot. . 752,545
Turbine, two speed and reversing, J.

son 752,496
"Turnbuckle, safety, I3. . Cow . 752,624 ;
Typewriter carriage, C. D. Rice. . 752,106
Typewriter carriage construction, J. Alex-

ander .......iiiiiie i 752,191, 752,611

Typewriter paper guide, O.
Typewriter paper release device, L. M
Typewriters or the like, type bar

tion for, B. K. Kunath...........
Typewriting machine, L. P. Diss.
Typewriting machine, W. C. Farnum
Typewriting machine, J. W. Schuckers

Typewriting machine paper edge guide, J. C.

McLaughlin .....cciiiiiieiiniennncnnans 752,094
Typewriting machine paper guide, F. X.
B 0 1) L 752,131

Type\\utmw machine tdbulatmg mechanism,
C. N.

May
Umbrella, C. N. Christensen
Umbrella lock, combination,

Umbrella notch, A. Peate......
Underwaist and garment quppontor
bined, L. M. Jones ..............

Upholstery spring top clump
Valve, J. W. Nethery
Valve, Halley & Do

Valve, J. W. Master .
Valve, J. Utrilla.......... 52,608
Valve, ball cock, C. C. 'l‘()/lPr . 752,314
Valvo, emergency, W. Cooper.. .. 752,204
Valve, internal combustion engme, C F Sar-

B3 T 752,303, 752,304
leve locomotive, Coryell & Stephens...... 152,439
valve mechanism, B. Kromer 752,400

Valve mechanism, M. Schilde
Valve, safety, C. Palmer.
Valve
Valves or
paratus, mechanism for operating,
WarreD ceeeccesescesscsccscosrnes

© 1904 SCIENTIFIC AMERICAN, INC.

construc-

steam engine reversing, E. Krom
equivalent means of hydraulic dp-

752,296

. 752,224

752,076

yers.. 752,092

752,077
752,210
) 752,215
752,422

. 752 540

7.)2 178 |

702 343

, 752,472
752,099
. 752,401

H. E.
ceeses 152,492

Mitchell

Two-cylinder engine, air-cooled, mounted in front,
sliding-gear transmission, three "torward specds and
reverse all on one lever with direct drive on high speed,
automatic lubrication, seven actual horse power, quiet
in operation. Write for Lutato_;

216l PRICE, $700.

MITCHELL MOTOR CAR CO.,
Turner Ave., Racine, Wis ,
Makers of Motor Cars and Motoreycles.

Procrastination

is not only the thief of
time, but in the case of
Life Insurance it steals
from your family the
means of living as well
after your death as when
you were alive.
Write  for
booklet.

PENN MUTUAL LIFE INS. CO.

PHILADELPHIA

DIVIDEND

PAYING MINING, OIl,, TIMBER, SMELTER,
AND IADUSTRIAL STOCKS making possible
LARGE INTLREST and PROFITS, listed and
unlisted, our speciaity. Booklets giving full in-
formation mailed free on application.
DOUGLAS, LACGEY & CO.,
BanKers @ BroKers, 66 Broadway, New

our little

York

orMorelight
onthe Supject

send lor our

PHOTO-AMPHLE]

EASTERN GRANITE ROOFING CO.
Irving Building New York

A Southern Home

In a country free from excessive heat
and cold, healthful and prosperous.

L ANDS at LOW PRICES

For printed matter, circulars, etc.,
giving full particulars, write
M. V. RITHARDS, Land and Industrial Agent,
Southern Railway and Mobile & Ohio Railroad,
Wushmgmn, D. C.

TOOLS AS A TOPIC

must be interesting to every handi-
craftsman. 'There is a mine of infor-
mation in

Montgomery & Co.’s Tool Catalogue

which enumerates thousands of tools.

Capital handbouk of reference. Pro-

fusely illustrated. Sent by mail for

2> cents. discount sheet included.
MONTGOMERY & CO.,

105 Fulton St., New lork City.

GAS ENGINE
IGNITERS

for Marine. Stationary and
Automobile engines. Will
save their cost many times
over in one year.

Write for circulars.
The Carlisle & Finch Co.,

233 E. Clifton Ave., Cincinnati, O

ARTESIAN

Wells, 0il and Gas Wellsdrilled
by contract to any depth from 50
t0 3000 feet..»We also manufac-
ture and furnish everythingre-
quired to d.ill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1200 feet.
Write us stating exactly what
isrequired and send for illuse
trated catalogue. Address
PIERCE WELL ENGINEERING AND SUPPLY CO.
136 LIBERTY STREET. NEW YORK, U.S. A.

wJ00b
CATALOGUE,

YINGIINTL

oumonma@
e

1 Cmioﬁuc Nezi

at
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Vehicle, C. O. BarNeS..ceeeenerennens .. 752,4.}5]
Vehicle brake, W. D. Browli.....ceeeeeeaes 752,328'
Vehicle braking mechanism, motor, Packard |

& Hateher. oo eeiiiiiieeienenennanes 752,582

Vehicle step, folding, L. S. (,hadwucl\
Vending machine, J. P. Beardslee.

i Cokits S |l OF EVERY DESRIPTION

Vendivng._mac).\ine, coin controlled, N h. & 52,550 s/ // Y ¥ & AN FO ALL US S '
Ventianiger s B on e veniilaton " ;:':io AL RO ALTNETON EANE LERSORATING LY 22sh i st cchAGO ILLUSA
Vise, H. E. Reed........ciiiiiniieniennnnns 52,20 il . ;

\otmg machine, ¥ & Fack e 753,%5{6

Voting md(hme St. Louis ackson. .. 762,307 Tools and Dies. Model —Young Men to Prepare

Wagon, dumpm';.r J. 8. Danley . 152,206 sPEGIAL MAGHIN ERY & Experimental Work. WAN I ED for [‘IR ((;:‘- IA; CO VM O=-
AN

Wagon unloading mechanism, M. O. Ll‘uk' 752,619 | Costilo Machine Works, 60 Centre St., New York. m VE

Dontspend all your life in a poorl. id clerkshi Wardrobe bracket, J. Ternes.............. 752,128 AND C
We train ambitious men or womle]n, lgg;;rec;:n: ;gr Warping machine, W. J. Garlick............ 752,398 COME AN ENGINEER. Address
&95“10“‘ that pay well, Start to-day to rise. 1.0 Washboiler attachment, W. J. Bartlett.... 752,506 EX erlm e ntal & 0 e Urk RAILWAY ASSOCIATION
extbooks make it easy for those already at W'Jl'k w0 Water closet attachment, . H. Bacon . 752,321 Box 48 Brooklyn, N. Y.

- ~ LEARN BY MAIL Water meter, O. Braun 752,326 | Cir. Jc advice free. Wm. Gardam & Son.45-51 Rose St.,N.Y.

elf:x:li:g]lcabl;n Liloctn:nlh;xtndt Civ %ngmeeringh Me- Water pipe mute, A. I>. Mo . 752,175
wing; Architecture: {hemistry; Orna- . f attle, p ¥

Imenml; D:mfni} Bonl'(l keeping; St w( z-raphy,”l‘ench- w dl:\tlc ?UIL)}I.)llejdel.d.t.u‘S. . UIL ..... ’. .l ....... ! .7562,155 NOVELTIES & PATENTED ART'BLES

1'6g(’;nu;'g‘e:s o ,';,'{:r??’ppa"{\"z";‘ 9,;‘,':'\';’gh;t,ﬂ';°’;fl}{,‘_ Water tube hoiler, G. 1. Turner....T52,630. 102,631 | Manufactured by Contract. Punching Dies, Special Ma-

Ject that interests you. Internationa;'orrespondence Watertng apparatus, poultry house, G. Hack- o 1n chinery. E.Konigslow & Bro.,1818eneca St. Cleveland,O.

Scehools, ‘Box 942, Sernntuu, Pa. =3 752,154

Watering apparatus, stock, ;’:é l;gg MUDE[S [& EXPERIMENTAL WORK. Export Trade

Weather strip, G. L. Parker.. nventions developed. Special Machinery.

Weather strip, W. IH. LEticr 752,390 o
Welding apparatus, Il Dicke : ;"ﬁ f%g E. V. BAILLARD, Fox Bldg., Franklin Square, New York.
).

Wheelbarrow, G. G. Tieman.. : 7;2:“2 Are you interested in Patents, Model or Experimental HOW to Secure and HOW to HOId It

Whiftletree hook, G. D. Haye work? Our booklet entitled

Wick, lamp, J. A. Mosher. .. . oL 152,575 Valuable hint X
Windiill, C. 0. SyIVeSLer «...iio.... Ll 762,126 WHAT WE no_How WE no |T o ¢ - s on how to Sec:fée Export
Wire or cable stl-etchelr, Huefrthl‘& Olb(lm.'. .. 752,621 will be sent to you on request. rade sent gratis on request A ress
Wood = working —machine feeding device, | | ENIOKERBOCKER MACIINE WORKS, Inc.

Thomas & Spencer 31 8.10-12 Jones Street, New York. & 4 EXPORT EXPERT

Wrench, M. Wenger ..

Box 773, New York
Wrench, W J. Berryman. i
Wrench, S. Kline.......

Corliss Engines, Brewers’ - HOW TO MAKE. A Dyna-
Yarn or tlnead lubricator, llga and _Bottlers’ Machinery. 11111 VILT'ER ELEGTR“}'T mo, Storage Bantery, 'le]eordph

Yoke, P. N. Lear .......... IO H MFG. CO., 899 Clinton St., Milwaukee, Wis. | Instrument, Electric Bell, Motor. 5 Books, 10c. each
. BUBIER PUBLISHING CO., Box S, LYN MASb.

DESIGNS. MASON’S NEW PAT' WHIP H0|ST Dies, Tools and Special Machines. Models

for Cutrigger hoists. Faster than Elevators, and hoists | and Experimental Work. General Machine Work.
Building block, artificial, H. S. Palmer, direct from teams. Saves handling at less expense. | PH. J. BENDER & SONS, Inc., 87 Krankfort St.,New York

= - ¢
The Remlngton Charm or similar article, W. W, Chfge’ Manfd. by VOLNEY V. MASON & 0., Inc.

Providence, R. 1., U.
Collar, W, Helbig .....cciiviieeeiennan.. -

4 ‘ollar, I, Edelmann ........c..e00n
‘N’ lter %“10\\10;" box, 1'<‘>11ai.ssunc(:, F Hi\l_)(xltn'ex PLATES.—.STEEL S
Type r Flower pot, hanging, I'. Hinderer ... MPLOYEE G'IECKS KEYTAGS &BADGES

Lamp chimney reflector, L. Sepulchre

< : SPECIAL MANUFACTURING. = ..
DIES AND STAMPINGS TO ORDER.

SPEC’'L: MACHINERY-MODELS-EXPERIMENTAL WORK|

36,802, ' 'DROP FORGING DIES AND DROP.FORGINGS.

result of more stud Pencil, lead, L. L. Schmitz.............0.0n. B J.ROB KNEELAND B HARDWARE SPECIALTIES eTo.MANFD .TO ORDER.SEND S AMPLES
represents the d ¥ Spoons, fot'ﬁs, or similar articles, handle for, SEND FOR C’ATA BONSTOGNM;?SS' OR DRAWINGS FORESTIMATES. WRITE FOR OUR BooKLET
more effort, more labor and more T B Straker, Jr.... o364 to 36,796 alls > ol THE, GLOBE MACHINE & STAMPING CO.
tical experience in typewriter Suspender button piece, W. H. Johnson 5 VELAND, OHIO.
prac 1 P yP k WA TE —White Metal Articles to Cast. Algo
manufacture than all other makes wanNL s ﬁl]]s: lﬁndsﬁ% PlatEg a?)d Press-work.
of writing machines combined. TRADE MARKS. ATIONAL T €0. Perm, Il [FINE  CONTRACT WORK
in wood and metal, and press work. Our optical work
It ought to be the best and Beverage manufactured from apple cider, $ 100. to $300. MONTHLY. | -zives us unexcelled’ facilities for handling the highest
Morgan-Lyons Vinegar Co.......cvuuen... 42,078 » Men and women. Salesmen, Managers and General grade of tine work in our Contract Department.
IT IS Beverages, composite material for making, . Agents. Delightful business year round. Hustlers Correspondence solicited.
. B. DeXtor ooninniiiiiiiiiiiiianaees - getting rich. Write today for brand-new GUNDLACH-MANHATTAN OPT. CO., Rochester, N. Y.
Boots and shoes, leather, R. L. Ream. . plan and Special Offer this month.

100 per cent profits. No risk. Goods

i ﬁf well advertised. National reputation. Fully RUBBER STAMP MAKING.— THIS

Candy, Postum Cereal Co.....
Cigar box flavor, J. J. Meuwl

REMINGTON TYPEWRITER CO.

327 Broadway, New York. Coal, anthracite, Virginia Anthracite Coal Co. 42,088 g g‘:i“;“‘eeﬂ Customers delighted. We're an article describes a simple method of making rubber
COEAES, I, S. DHKE..sonnreennnneesnnesnns . 42,075 : DII‘RE?ED:' c,l;mm $100000.00. ,Oatalogue stamps with inexpensive apparatus. A thoroughly
Cognac, Strauss & Couevrerrirrneeenninnnns 42,080 tzood ny ie:e"g“m “‘i““ °l"ﬂw°m”“ can practical article written by an an:ateur who has had ex-
Drink, certain named non-alcoholic, S. get good position,paying big wages. verience in rubber stamp making. One illustration.
BeCKOT + et et ee e et et 42,077 i r: WORLD MFG. CO., Contained it SUPPLEMENT 11 160. Price 10 cents. For
Ma lcal A aratus I'lour, wheat, Kehlor Flour Mills Co .. 42 082 L R 1181 World Bldg., Clnclnnnti, Ohio. sale by Munn & Co. and all newsdealers.
g pp Furniture polish, Mexican Manufacturing Co. 42 083 i

Grand Book Catalogue Over 700 engravings, Games played with cards, Parker Bros., .
2c, Parlor Tricks Catalogue, free. & 42,055 to 42,058
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York.' Hose supporters, I. B. Kleinert Rubber Co.. 42,061
Jewelry, certain named, Donley & Co.. . 42,059

Lamps, central draft, 1’1ttsbu1g Lamp,
& Glass Co. vvvvvniiiiiiii i 42,089
Lotion to be a.pphed to the face 2na hands,
Cumalena Manufacturing Co. ........... 42,070

Medicinal preparation for cure of certain
Dlanlliacmry Established 1761. named diseases, R. F. Burnham......... 42,069
LEAD PENCILS, COLORED PENCILS, SLATE Metal, babbitt, L. Cohen...........co..ou. 42,090
PENCILS, WRITING SLATES, INKS, STATIONERs | Metal productions, - cer 42,001
RUBBER GOODS, RULERS, ARTISTS' COLORS. 0il, olive, Los Angeles Olive Growers’ Ass'n. 42,081
Remedies for certain named diseases, W. M.
78 Reade Street, New York, N. Y. 3 42,068
GRAND PRIZE, Highest Award, PARIS, 1900. er (o 42,067
Silk fabrics, York Silk Manufacturing Co., Each one of the above three lines of figures spells the name of a great vity In the United States.
YPH Ens 42,062 to 42,064 This is a brand new puzzle and can be solved with a little study, as follows: There are twenty-six
§ledb’ S. L. Allen ..... ereesesescisiuensen 4?v092 letters in the alphabet, and we have used figures in spelling the cities instead of letters. Letter A is
INCUBATORS §00t dl?Stl'O.Yely'S, composition, Gourmet & Co. 42,087 . number 1, B number 2, C number 3, etc., throughout the entire alphabet. IF YOU CAN SPELL
Endotsed by86 Government Experiment Stations. Suspenders, Webcratt Co.. - 42,085 OUT THESE THREE CITIES YOU MAY SHARE IN THE DISTRIBUTION
Used by more successfu) poultrymenthanall others H Teeth, porcelain, Dentists’ Supply 42,060 OF $1,000 WHICH WE ARE GIVING AWAY for doing a litle work for us. This
i‘;‘““’;:;; mi‘;‘e"o’;'“zu:"mz'::hb‘;‘:? 8‘::“"{: °}.’:; | Tobacco, plug and (‘}lt plug chewing, you can do in less than one hour of your tlme This and other most liberal offers are made to introduce
if ou name this paper.  Address nearest offica, © _Brown Tobacco Co..... sereeeeeeeas .- 42,074 one of thevery best New York magazines into every home in the United States and Canada. WE
Cyphers Incubator Co., Buffalo, N. Y. Toilet preparations, certain named, y DO NOT WANT ONE CENT OF YOUR MONEY.  When you have made out the
Chicago, New York or Boston. . I?“‘SCh trrereseseiesias . 42v071 names of these three cities, write them plainly on a postal card and send it to us,and you will hear
:’\?rlr(li"Sh’ spirit, B(‘i‘l’l'.\"VBig.thel‘E d42(1084, 3%,83835 from us prog:rl:tl\blléY RETURN MAIL It may take an entire evening to solve the three
» - elding compounds, elding Compound Co... 2,08 names, but T TO IT AND TRY TO GET YOUR SHARE OF THE %1,000.
“‘ hat IS Daus Tl -Top ? Whisky, Strauss & CoOivveeevevsssssseecens.. 42,079 A cop); of this high-class MONTHLY MAGAZINE WILL BE SENT FREE m’every-
TO PROVE that Daus’ “ Tip-Top” is one answering this advertisement. Do not delay. Send your answer in immediately. Address
the best and simplest device or mnkin ROBINSON PUBLISHING CO., 24 North Wllllam Street, New York City.

\, 100 copiles from pen-written and 55

copies from typewritten original, we will LABEI‘S .

s}u‘p '(‘omplete duplicator, cap size,
t

5 =R t d ‘“‘Bader’s Foot Relief,”” for foot relief, H. F. .
SN\ davad brappotit on ten A0) |G der ore s e P 10,745
v X\  Price 37,5019“5 “Dan Patch,”” for cigars, I'orest City Cigar -
—-———4 trade discount of Net L T 10,746
o < 884 ver cent, or “Dr, IA]ntum s Inhalant,’”” for medicine, M. J. " s I HE WEAL l H ‘ !
Holp i i 10,742 : ! ;
The Pelix F, Daus Duphcator Co.,, Daus Bldg, 111 John 8t,, New York | «cpoqinined Erision, (Scott.)” Tor an emdl.
v, Ston, Dawson Pharmacal Co.............. 10,744 OF NATIONS I
‘L’ Acadie,”” for olive oil, Acker, Merrall &
! **Note Condit Co vverreennns PO 10,749 <
4 W the ‘““McKinley Cough and Cold Cure,” for medi-
: cine, C. O. Larter......coveieeenivennnns 10,743

needful ** “gollitilgsl,)'b‘ forL a gamvf W. A. TRJ(Jlll{Lbl..B.... %8’?3%
““Rec ibbon Cocoa,’’ for cocoa, Runkel Bros. ,T48 . .
‘‘Rosen’s Best,”’ f01 snuff, I. Rosen ...... . 10,747 7 X 7 e
Gty st Wi o e .PATE.NT GIVES you an exclusive right to your
“Dype’ S(;apjﬁo“ﬁ;l:"Séi,;,;;a'u'e'o'u's“'. """"" J invention for a term of seventeen years. You can

T DE S0AD CO0uververerrnennenennennnnnnns 10,762 . . . .
iest Beo sell, lease, mortgage it, assign portions of it, and

QO et 10,759 . . _
“Velﬂ)ltilsgul]}&ls(lfet Beet,” Loms grant licenses to manufacture under it.  Our Patent
“V‘?jiﬁf;;f(}uflg“‘gg{”Lf{‘f{f;’.’””:m:jmm_‘.; 10,754 system is responsible for much of our industrial progress
‘“Veribest Deviled Ham,”’ g >vi am, : : :
CNPIMONE & Con .o o SOTSC A 10,751 and our success in competing in the markets of the world.
“lelmst Ham Loaf,” for . R o« .
& Coo ... e L 10,758 The value of a successful Patent is in no degree commen-
\oulmst LuDCl‘l Tongue,’”” for lunch tongue, - . .
"wf-\i{.13‘%‘%3?&&"1’—1‘51;{,” “for” potted bam, " AF. jﬁ;‘)[‘: surate with the almost nominal cost of obtaining it.  In
our L T P , TG . . .
Kennedy “Verihest - Roast Beet,” for' voust beef, om0 order to obtain a Patent it is necessary to employ a Patent
Armour & Co.vvvvivnrnnnneenoennnneneens , 75! . . .
‘“Veribest Sliced ked Beef,”” for sliced '
t al .- “Smoked beof, AFIOUE & CO. ... 1. .suoe. 10,755 Attorney to prepare the specifications and draw the claims.
I erpe ) | Veribest Veal Loaf,” for veal loaf, Armou * 10,753 This is a special branch of the legal profession which can
‘“Veribest Vienna Sausage,”” for Vienna sau- 1 b d . l )
Memorandum Sage, AMOUr & CO.-nrvsenes treeenenenns 10,752 only be conducted successfully by experts. For nearly
sixty years we have acted as solicitors for thousands of
BOOk PRINTS. clients in all parts of the world. Our vast experience en-
““Instructi ‘Yankee’ Safety Razor,” for
P afety razors, Reichard & Scheuber Manufac- ables us to prepare and prosecute Patent cases and Trade
A new idea for vigilant business and profes- EULINE COr v eeeeeeaeeeeeeeenneeeeens 901 .. )
B e o meet ihe. demand for “our Footwesir ‘Attracts,’” for Siioes, 0. MeCor- Marks at a minimum of expense. Our work is of one
. o mec L MiCK ...l PRIV prove : : 7
Bt of gonuine wine jinished Russia calf. Thﬁd(s)fr',lu’s e eaioet Bros. ¢ 9 00 quality and the rates are the same to rich and poor. Our

Vest pocket size (3% X 7)4 inches) with re-
movable insert-pad of 60 perforated, detach-
able leaves of Bankers or Japanese linen,
plain or ruled quadrille, 6, 8 or 10 lines to the
inch, journal, dollars and cents, or for card-
game scores. Pads when tilled may be filed
away and preserved. Extra inserts can be
procured of us,

Used by high-class business houses for select
complimentary gift purposes.

Complete with your name lettered in
gold on outside of cover, $1.00 by mail, .
postpaid. A dollar bill will do the trick.

Extra lettering, 15¢ per line.

KENNEDY BROS.,
217 Genesee St., Utica; N. Y.

“We have Lompotltwn Beat a Mile,”” for shoes, . .. . .
0. YOOI vt eine et 899 unbiased opinion freely given. We are happy to consult

‘““Womens’ Artistic Laster . .
898 with you in person or by letter as to the probable patent-

shoes, O. McCormick. ...
“You _Will Be Surprised,”” f . ; .
MICK vttt ittt ... 900 ablllty Of your lllVelltloll.

A printed copy o)f t%le sp(’ciﬁclatiton and (11‘a“t'ing'E
of any patent in the foregoing list, or any paten . -
in print issued since 1863, will be furnished from 1 1
in brint issued simee 1565, will be”rurnished trom | Hand Book on Patents, Trade Marks, Etc., Sent Free on Application.
number of the patent desired and the date be
given. Address Munn & Co., 361 Broadway, New

York. * o4
(g‘anadian patents may now be obtained by the in- MUNN @ CO'? SOIICltorS O,f‘ patentsn

ventors for any of the inventions named in the fore- Branch Office. Main Office
S Bz 3

going 1list. For terms and further particulars
address Munn & Co., 361 Broadway, New York. ) 625 F Street, Washington, D. C. 361 BROADWAY, NEW YORK,
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THE WINTON MOTOR CARRIAGE CO., Cleveland, U.S.A.

Orient Buckboard

Model of 1904. With TWO SPEED. Price $425.
Write for Catalogue.

WALTHAM MFG. CO., Waltham, Mass.

Photo Lenses

and Shutters of every
kind for all purposes;
Professional,
Amateur, Process.

Sold Round the World on all
Cameras. Catalogue free.

Bausch & Lomb Opt. Co.

ROCHESTER, N. Y.

New York Chicago Boston

Guaranteec
Soot
Proof A

C. A. MEZGER, 203 W. S80th St., New York

V8u USE GRINDSTONES ?

If 80 we can suppiy you. Al sizes
mounted and unmounted. always
kept in stock. Remember, we make a
specialtyof selecting stones for all spes
cial purposes. ¥¥F~ Ask for catalogue.

The CLEVELAND STONE CO.
=~ d Floor, Wilshire. Cleveland. O.

Four-Cylinder.
Model “L» 1904

Actual 22 horsepower, with only 85 lbs. loaded weight to each horse~
power. Speed range of 4 to 40 miles per hour. ~Anti-friction ball bearing
axles, direct drive, mechanical valves for intake and exhaust. Winner
of highest prizes for BOTH speed and endurance wherever entered.

$3,000.
Send for illustrated descriptive literature and name of nearest agent.
PACKARD MOTOR CAR V., Dept. 5, Detroit, Mich.
Member Association of Licensed Automobile Manufacturers,

New York Agents:—Packarp Moror Car Co., oF N, Y., 317-319 We
59th St., New York City.

WONDER of the AGE

Jackson's Patent High Head ('entrifugal Pump. Guaranteed to raise water
1,000 feet or more and maintain an efficiency orf from 70% to 84%.

First choice of the Engineer for City Water Works, Draining Mines, Hy-
draulicinf‘, Irriéating and Reclaiming Land. Beats the world for
Durability, Economy and Efliciency. Catalogue No. 6.

BYRON JACKSON MACHINE WORKS, - - SAN FRANCISCO, CAL.

CRUDE ASBESTOS

DIRECT FROM MINES

PREPARED | R, H. MARTIN,
ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING

for Manufacturers use 220 B’way, New York.

Q

Jackson’s 8-step Centrifugal Pump

BRISTOL’S

RECORDING INSTRUMENTS.
I} Pressure Gauges, Vacuum Gauges. Volt-
7/} meters, Amperemeters, Wattmeters, and
'/ Thermometers, make continuous records

Day and Night. Willpay for themselves.
Every instrument fully guaranteed and
sent on 30 days’ trial. §=& Send for Circu-
lars and Specimen Chart.
The Bristol Comvany, Waterbury Conn,

SILVER MEDAL PARTS EXPOSITION.

— R \_/

—~— e I

Big and Little—Heavy and Light
SINGLE

Ghe HAR.TFOR, TUBE
and DUNLOP °7s:" Tires

Stand foremost for Uniform Quality, Honest Construction and
Durability. That each is the most serviceable tire of its class is
universally acknowledged by those buyers who desire The Best
regardless of cost, and thus consider the question of their needs

intelligently. Let us advise you regarding the proper size and welght of tire best adapted
to your requirements Branches in principal cities.

Ghe HARTFORD RUBBER WORKS COMPANY
HARTFORD CONN
{Users of SOLID RUBBER TIRES may rest assured that

our reputation as makers of only high-class goods will be
carefully sustained in connection with this product)

the only
will necd

T;PQpe Manufacturing Co.
Famous 2

Chainless %
Bicycles

Equipped with two-speed
gear, coaster brake, and
cushion frame

All Standard Chain
Models

Eastern Dept,
Hartford
Conn,
Columbia
Tribune
Cleveland
Crawford

Crescent
Monarch
Rambler
Imperial

Catalogues free at our 10,000 dealers’ R
gtores, or any one Catalogue mailed
on receipt of a two-cent stamp,

Al varieties atiowest prices. Best Hailroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Safes,

SBH]HS Sewing Machines, Bicycles, Tools. etc. Save

Money. Lists Free. CHICAGO SCALE Co.. Chicago, Il

HOROLOGI CAL DEPARTMENT
BRADLEY POLYTECHNIC INSTITUTE

. 7| Formerly Parsons Horological Institute
PEORIA, ILLINOIS

" LARGEST and BEST
| WATCH SCHOOL in AMERICA

We teach Watch Work, Jewelry, En-
graving, Clock Work, Optics. Tuition
reasonable. . Board and rooms near
school at moderate rates.

Send for Catalog of Information,

5 7 9 Portland Cement Works

Lchigh Portland Cement Co., Ormrod, Pa,
Lehigh Portland Cement Co., Mitchell, Ind.
Lehigh Portland Cement Co., Wellston, Ohio.
Central Cement Co., Coplay, Pa.
Glellls galls Portland Cement Co., Glens Falls,
Cuyaga Lake Cement Co., Ithaca, N. Y.
National Portland Cement Co., Durham, Ont.
Sandusky Portland Cement Co., Syracuse, Ind.
Newaygo Portland Cement Co., Newaygo, Mich.
}reaﬁ 1 lz:rthem Portland Cement Co., %aldwin,
ich,
Midland Portland Cement Co., Bedford, Ind.
Bonneville Portland Cement Co., Siegfried, Pa.
Iroquois Portland Cement Co., Caledonia, N. Y.
Alpha Portland Cement Co., Alphsa, N.J.
‘Whitehall Portland Cement Co., Cementon, Pa.
Struthers Furnace Co., Struthers, Ohio.
dola Portland Cement Co., Iola, Kan.

Mills have been sold the past two years to the following

That forms an affirmative argument that ought to clinch your orders.
Most work and best work in the least time with the least expense make
the ¢ Griffin Mill ” the King Pin of the world.

Illustrated catalogue shows what youneed. Itis free.

BRADLEY PULVERIZER CO.

92 STATE STREET, BOSTON, MASS.

Texas Portland Cement & Lime Co., Dallas,

exas.
‘Wabash Portland Cement Co., Stroh, Ind.
Kansas Portland Cement Co., Iola, Kan.
Alma Cement Co., Wellston, Oh o.
Aetna Portland Cement Co., Fenton, Mich.
Penn-Allen Portland Cement Co., Allentown, Pa.
Martins Creek Portland Cement Co., Martins

ree A
Wolve_riné Portland Cement Co., Coldwater,

1ch.
Bronson Portland Cement Co., Bronson, Mich.
Quaker Portland Cement Co., Sandts Eddy, Pa.
Diamond Cement & Lithograph Stone Co., Chi-

cago, I11.
Mississippi Valley Portland Cement Co., Louis-
iana, Mo,
Belleville Portland Cement Co., Belleville, Ont.
Toledo Portland Cement Co., Manchester, Mich.

in 24

5,000 sq. ft. of BLUE PRINTS /2

THE FRANKLIN AUTOMATIC CONTINUOUS FEED ELECTRIC BLUE PRINT MACHINE
prints continuously by Electric Light, day or night. Handles tracings of any length, size
or kind. The tension _is automatic and does not depend on skill of operator. sed by
largest railroads and United States Government. Patented in United States, Canada and
Europe. Made in two sizes, for 36 and 42-inch tracings. Send for descriptive circular.

* WILLIAMS, BROWN & EARLE, Dept. L, 918 Chestnut St., Philadelphia.

Save Hundreds

of dollars every year by freeing your boiler from scale
witha Dean Boiler Tube Cleaner.

We’ll make a test of this cleaner in your own boilers
absolutely free. Write for our booklet, * Economy in
the Boiler Room.”
WM. B. PIERCE CO.
319 Washington Street, Buffalo, N. Y.

IMEPAR] Vicis

AND * S
AUNCHE) |
1S FOUND THE
HIGHEST QUALITY
of PLEASURE CRAFT
FRED MEDART

cataLocs ST.LOUIS,MO.
SENT ON_REQUEST. U.S.A.

' RICATE
[IMETRIL Luzgisres
wiou HAVEAHor R CHIBESLY.E cO
15 to 21 Clinton Street.

CHARTER

GAS and GASOLINE

For All Work.
g Stationaries, Portables, Hoisters, Pump-
ers, Sawing & Boat Outfits.
Send.for Catalogue and Testimonials.
State Your Power Needs.
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

Saves battery troubles, attached f
to any gas engine. Governors,
Storage and Dry Batteries, Spark
Coils, Plugs, Switches Automatic
Timing Devices.

The Dayton Electrical Mfg. Co.
98 Reibold Bldg.. DAYTON, O.

ESSOP STEEL C°

i)

ELECTRICAL SCIENTIFIC

Models of Locomotives, Railways, Dynamos, Water Motor Dynamos and Gas Engines.

Trains and Street Cars
Catalogue B, sent free, contains full information.

233 East Clifton Avenue, Cincinnati, Ohio.

operated by Dry Batteries.
THE CARLISLE & FINCH CO.

NEW ENGLAND WATCHES
T-JOCRLEY

Eight Size Watch, Nickel Silver,
Non-magnetic, suitable for every
clime. Picture Dials, assorted or
regular Arabic and Roman.

All sizes and styles of watches for
export.

The New England Watch Co.
NEW YORK OFFICE: LONDON OFFICE:
37 & 39 Maiden Lane 7 Snow Hill

PRESIDEN

-Comfort and service. Guaranteed—*All
Any shop or by mail.

SUSPENDER

C. A. EDGARTON MFG. CO., Box 222, Shirley, Mass.

breaks made good.” 50c and $1.00.
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