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OUR SYSTEM OF NAVAL GOMPARISON

In the present series of articles on the Japanese and
Russian fleets, we follow the system of classification
and comparison which the SCIENTIFIC AMERICAN inaug-
urated at the time of the Spanish-American war. The
difficulty of making a really satisfactory comparison
is proved by the many different systems that are adopt-
ed by naval writers. Some of these, in which the mere
number of ships is taken, or the aggregate number of
guns and the thickness of the armor, are obviously mis-
leading; for the value of a navy is not to be deter-
mined by any one of these features alone, nor, indeed,
by any two or three of them. At the same time, a
system of comparison that enumerates all the elements
of efficiency becomes too elaborate and cumbersome
for practical and rapid use. A ship of a given size
can only embody a certain amount of the elements of
fighting efficiency. She may carry an unusually heavy
battery and thick armor, but it will be done at the
expense of the speed or the coal endurance, as in the
case of the “Indiana” or “Massachusetts.” Again, the
vessel may be extraordinarily fast and capable of steam-
ing half way round the world without recoaling, like our
“Minneapolis” and “Columbia;” but her speed and
wide radius of action will be gained at the expense of
armor and armament. In other words, it is impos-
sible to get a “quart of efficiency out of a pint of dis-
placement.” The science of naval design consists in
securing such an apportionment of the total displace-
ment of a ship to the different elements of efficiency,
as shall best meet the requirements of the nation in
whose service she is to be employed. At the same time
there is such a considerable difference in the service
required of their ships by the various nations, a differ-
ence due to geographical position and general foreign
policy, as to render it difficult to institute any hard-
and-fast comparison between the navies of the world.
The best that can be done is to compare them as to
their actual fighting value on a basis of displacement
and age.

The leading naval architects of the world are so
thoroughly in touch (thanks to that admirable insti-
tution the Office of Naval Intelligence, and its like)
with each other’s work, and with the contemporaneous
improvements in war material, that we think it is safe
to say that a thousand tons of displacement in a bat-
tleship of a certain age is worth about as much as a
thousand tons in another battleship of the same age,
even though the ships may differ greatly in design.
This statement, of course, does not apply to vessels in
which glaring defects of design and workmanship are
known to exist; but as a general rule a comparison
based on displacement and age may be safely followed.
In comparing the efficiency of navies, age is the most
serious consideration, for the reason that the improve-
ment in designs and in the efficiency of war material
is so rapid, that every year added tothe age of a war-
ship depreciates its efficiency relatively to the most
modern ships of the same class, and, therefore, we think
that no vessel over ten years old should be reckoned
as a first-class battleship, while those that are ten to
twenty years 0ld should fall into the second class, and
those older than twenty years be considered as suit-
able only for coast defense. The armored cruisers be-
ing modern vessels are arranged in three classes ac-
cording as they are above 10,000 tons in displacement,
above 7,000 tons and below 7,000 tons; while the
protected cruisers are arranged in four classes, the
limits of which are 10,000, 7,000, 4,000 and 2,000 tons,
all protected or unprotected boats below 2,000 tons
being placed under the category of small cruisers and
gunboats.

- A f——
VALUE OF CORRECT PROPELLER DESIGN.

The great importance of providing a steamship with
suitable propellers has been illustrated in an experi-
ment, which has been tried recently in the IEnglish
navy on a large number of cruisers known as the
County class. There are fifteen of these vessels, ten

Scientific American

of them of 9,800 tons displacement, designed for 23
knots speed, and six of 10,700 tons eisplaeement, de-
signed for a speed of 2214, knots. When the first of
these vessels underwent their steam trials, they failed
to come up to their full speed, even when running
under full power, the best of them, the “Sussex,” mak-
ing only 22.79 knots, and the “Kent” reaching only
21.7 knots under these conditions. As the designed
horse power of 22,000 was reached in these trials, it
was- considered that the deficiency in speed was prob-
ably due to the propellers, which were 16 feet in mean
diameter, of 19 feet 6 inches mean pitch, and had a
total area on their four blades of 54 square feet. It was
decided to increase the surface; which was done by
designing new four-bladed propellers, with a diameter
of 15 feet 9 inches, a pitch of 20 feet, and a total
surface of 80 square feet. On five ships which were
tested under the new conditions, there was a most
remarkable increase of speed, ranging from a knot
to 21, knots above the speed of the earlier sister ships.
Thus, while the “Kent,” with her propellers of small
area of surface, made only 21.7 knots under full horse

power, the “Berwick” steamed at 23.6 knots, the
“Donegal” at 23.56 knots, and the ‘Lancaster” at
24.01 knots. It was recorded in the ScienNTIFIC

AMERICAN some months ago that the 14,000-ton armored
cruiser “Drake” had a similar experience, a change
of propellers raising her speed from 23 to 24 knots
per hour. The fact that a similar gain should have
been made in a vessel of 50 per cent more displace-
ment and of different lines, renders it pretty certain
that the increase in speed was due entirely to the use
of propellers of larger surface and coarser pitch. It is,
of course, well understood that the designing of pro-
pellers is not an empirical problem, although it is a
complicated and difficult one. Account has to be taken
of a great many elements, such as the form of the
vessel, her speed, the flow of the stream lines as the
water closes in and sweeps past the stern, etc.; but
even when this is admitted, the experience with these
British ships certainly affords much food for thought.
There is probably no body of men that has had such
a wide and varied experience in this particular prob-
lem of the relation of propellers to high speed in large
vessels as have the naval designers of Great Britain,
where for some years they have been turning out war-
ships of speeds that vary from 21 to 23 knots an hour.
It must certainly be admitted that the advantages of big
surfaces and coarse pitch receive a strong indorse-
ment in the remarkable results above recorded.
- e — _
PRECAUTIONS AGAINST POISONING THE QUEEN BEE,

The safeguards provided against the administration
of poison to the Empress of China are rudimentary,
compared with those which stand between queens of
the honey bee and such a risk. Curiously enough, this
is a phase of the internal economy of the beehive
which appears to have escaped observation.

In the British Isles, no poisonous honey is collected.
If it exist, the bees have learned to avoid it. Probably
there is none, as the honey from at least one dangerous
plant—the deadly nightshade—is harmless. Ivy honey
would be the most suspicious of any gathered on a
large scale, and it only exerts, so far as observation
goes, a slightly laxative effect on the digestive organs.
Although, in this country, no poisonous honey is
known, it is met with in other places, notably in
Asiatic Turkey. It was in this region that Xenophon’s
soldiers were poisoned, 2,300 years ago, by honey from
the Azelia pentica, a plant which still flourishes in

Armenia. Some centuries later a Roman army suf-
fered similarly, but less severely, there being no
deaths.

The precaution of compelling the cook to eat a por-
tion of every dish, which is the usual safeguard of
despotic rulers, or the still more primitive plan of
giving the first helping to a little dog, can be eluded
by having only one-half of a bird or pastry poisoned.
In a wasp’s nest, each forager on returning proceeds
directly to the queen, and offers refreshment, comse-
quently the queen is sometimes destroyed by slowly-
acting poison. Farther as regards wasps, it is observed
that when any larvae not recently fed perceive the
queen receiving food, they become restless. If nearly
grown, they wag their heads in a suggestive way which
plainly conveys a demand for a share. KEach forager
after feeding the queen gives the balance of his load
direct to the nurses. In the case of the honey bee, one
possible reason why no virulently poisonous honey
reaches the hive may be that the insect foolish enough
to collect any would probably die, as the so-called
honey sack is really a stomach in which a preliminary
digestive process proceeds. This is proved by the
polariscope, which shows that while the nectar of the
flowers is pure cane sugar, or levulose, the substance
in the hive cells is sacrometrically half dextrose and
half cane sugar. Dextrose is invert sugar, a coarse
variety of which is the glucose of commerce. Forager
bees returning to the beehive place the half-digested
product known as honey in their storeroom with other
honey. This mixing would have the effect of attenu-
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ating a poisoned load, should such be brought in. For-
aging bees never feed the queen or young larvae, but
they give a mouthful or two to drones in passing. Just
before sealing for the metamorphosis, workers and
drones are fed with honey mixed with pollen. Not so
the young queens, who only get a farther supply of
the redigested milky substance known as chyle, which
is the sustenance of all larve indiscriminately during
the first three days of their existence. During the
chrysalis stage there is no feeding. It is the business
of a gang, distinct for the time being, to cater for the
queen and young. They bring the food from the stores,
submit it to the digestive process referred to, after
which it is regurgitated to supply the needs of the
queen and young larve. The attendants are numerous,
and each supplies only a minute quantity. The queen
bee is so constituted that her digestive system is
capable of assimilating only the prepared food, or chyle.
She will die in a few hours on a comb containing
honey, although kept at the temperature of the hive.

Thus it would appear that the safeguards are:

1 A bee collecting poisonous honey would probably
die before reaching the hive.

2. If one succeeded in depositing poisoned honey, the
circumstance that it did so would prove the poison to
be not virulent, and its mixture with other honey in
the storeroom would still farther attenuate the poison
and render it harmless. This is the stage at which the
product becomes human food. It has, as stated above,
occurred that poisoned honey has passed both these
lines of defense.

3. Should the honey be still deleterious, the ali-
mentary attendants of the queen would first suffer, and
only those bringing' wholesome food would reach her,
as a struggle for the privilege of feeding Her Majesty
is continually in progress.

4. Should the stores pass the three safeguards before
mentioned, there is still another, viz., that each one
of the queen’s attendants feeds her only for a second
at a time, and thus she would never get a sufficient
quantity to affect her seriously. The queen is always
on the move, and the competition to feed her so great
that she is continually bringing fresh bees in front of
her, from which position alone food can be adminis-
tered. No worker bee would think of jostling—every-
one gives way to—the queen.

Uneasy monarchs and others may find some sugges-
tions in these arrangements for securing their satety.
Probably they will decide to take their chances rather
than avoid risk by living on food which has previously
been digested by subjects, however loyal.

e —
THE EIFFEL TOWER.

In the ScienTIFic AMERICAN of December 26 it was
announced that the famous Eiffel Tower was about to
be razed to the ground, for the reason that it displayed
a marked toppling tendency. M. Eiffel denies the state-
ment that the famous structure is to be torn down,
and refers to the report of M. Mascart, president of
the Academy of Sciences, in which it is said that ‘“the
tower is in a perfect state of preservation, and that
no change of position has been noted either in the
foundation or in the framework.” So far from having
sunk to one side, the tower seems to have preserved
its position with all the constancy that could be de-
sired. Every competent commission that has ever
studied the tower has advocated the preservation of
the structure, and vouched for its scientific uuhtyl“
The first of these recommendations was given to
the public on August 11 last, at the Congress of An-
gers, by the French Association for the Advancement
of Science. The views of this society on the safcty
of the structure were reiterated by the Society of
Civil Engineers. Some fifteen days before this second
recommendation, a report was handed in by the su-
pervising commission of the tower, whose president
is M. Mascart, a quotation from whose report has al-
ready been given. After other considerations, among
them the scientific service rendered by the tower, it
is stated that the preservation of the structure would
be to the interest of the public and of science.

The. technical committee of the Prefecture of the
Seine received at its meeting of the 6th of November
the report of M. Pascal;” government architect and
member of the .Institute, which strongly advocates
the preservation of the tower. T}e report of M. Pas-
cal was adopted. Besides this report may be also
mentioned the petitions of various municipal coun-
cilors presented to the Municipal Council at Paris in
the name of the Seventh and Fifteenth Districts for a
preservation of the tower.

The adirinistration, on the recommendation of
Chérioux, president and author of the report, adopted
the recommendations of the Technical Comm ttee.
The Municiral Council followed suit.

A Dbrief history of the tower may not be without
interest. Begun in 1887, the structure was completed
in 1899, and formed one of the noteworthy features
of the Paris Exposition of that year. Its cost was in
all 7,799,401.31 francs. The total weight from the sub-
structure to the very top is 9,700 tons. The weight of
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the metal is 8,564,816 kilogrammes (9,426.7 tous).
The vertical pressure, when the wind is calm, var-
ies from 4.1 Kkilogrammes to 4.5 Kkilogrammes per
square centimeter. The generally accepted hypothesis
for the intensity of the wind gives the figures as 300
kilogrammes per square meter exposed, which exposed
surface amounts to 8,515 square meters. The corre-
sponding overturning force is 2,554 tons, exerted
at a height of 84.9 meters above the level of the
substructure. At this level the maximum pressure is
received on the girders nearest the center. The press-
ure is about 723,750 kilogrammes without wind and
1,075,250 kilogrammes with the wind. The total maxi-
mum pressure on the soil is received on the north
piles under the caisson of the framework. It amounts
to about 5.95 kilogrammes per square centimeter.

So far from being unsafe, the tower is pre-eminent-
ly secure.

THE FUEL SUPPLY OF THE JAPANESE NAVY,

There are two little seaports on an island off the
Asiatic coast which may play a very important part in
the Russo-Japanese war, if hostilities -are declared.
Naval strategists believe that one of the first things
Russia will try to do is to cut off the coal supply of
the Japanese fleet, if possible, and from the two places
referred to comes a very large proportion of the fuel
burned on the Mikado’s warships. They are both situ-
ated on the island of Hokkaido, or Jezo, which ad-
joins the island of Nippon—the largest of the empire
—on the north. Mororan is on the southern coast, on
the shore of Volcano Bay, so named from the number
of volcanic peaks which overlook it. Otaru, the other
port, is on the west coast. These towns are just about
large enough to be noted on the -map, but are among
the largest coal-shipping points in the world, as their
harbors are ample to float vessels of deep draft.
Jezo is directly east of the Russian possessions in
Asia, and a steamship leaving Vladivostok could
reach either port easily in two days, as they are not
over 500 miles from the mainland.

Naval experts believe that as soon as war is de-
clared, Japan’s first act will be to send squadrons to
guard these ports, to prevent Russia from landing
troops and taking possession of the coal mines, for
these are more extensive in proportion by far than
any other group in the empire, and the coal is of a
very high grade, especially suitable for vessel fuel.
Although but little was done to secure the coal before
1890, the output increased from about -300,000 tons in
1893 until it is over 1,800,000 tons at present, one com-
pany alone during the past year mining 860,000 tons.
This is the Hokkaido Tanko Tetsudo Kaisha, one of
the wealthiest corporations in the world. It not only
owns coal mines, but railroads, steamship lines, most
of the harbor front of the Mororan and Otaru, besides
warehouses, coal piers, etc. Its capital is no less than
20,000,000 yen, equal to $10,000,000 in American money,
and it has been so prosperous that it has paid annual
dividends to its shareholders ranging from 20 to 30
per cent, partly through the contracts which it has to
supply the imperial government with fuel.

The mines on the island of Hokkaido are in several
great groups, although but a part of the territory of
coal-bearing deposits has been examined by geologists
and mineral experts. They have estimated that the
groups owned by the company referred to alone con-
tain fully 250,000,000 tons of coal, near enough to the
surface to be easily secured. The Sarachi group is
the largest at present operated, and comprises an area
of 5,600 acres, upon which have been found ten veins
ranging from 3 feet to 7 feet in thickness; but the
greatest producers are the mines of the Yubari group,
representing about 4,800 acres, for here have been
found veins no less than 25 feet in thickness. Analy-
ses of the coal show it to be a high-grade bituminous,
excellent for not only steaming but gas and coke mak-
ing, so the company has built a large number of coke
ovens in connection with the pits. The third group,
known as the Purowai mines, is considerably smaller,
comprising only about 727 acres, while the fourth
covers about 600 acres.

To operate the various collieries, the company in
question employs a force of 8,000 people, of whom
about 1,500 are women, but all of the mines are
equipped with American apparatus on an extensive
scale. For instance, compressed-air cutting machinery
is used for working the larger veins; mine locomo-
tives, also operated by compressed air, haul the coal
to the bottom of the shaft, and the elevating machin-
ery was also built in the United States purposely for
the industry. The galleries,and shafts are lighted by
electricity, and in fact everything connected with the
operations is as up-to-date as at any mine of this coun-
try. The railroads connectirfg-the mining district with
the seacoast are also largely built and equipped with
American material. The company owns 212 miles in
all, one line extending from Otaru and the other from
Mororan. The government has built a system in the
interior with which both of the coal railroads form
connection, and of this fact the Russians are probably
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well aware. Consegnently, unless they are well guard-
ed, the island could be easily invaded and the mines
seized, as they are but a comparatively short distance
from the seacoast. The Yubari group, which is the
principal producer, is less than 100 miles from either
of the shipping ports, and the Sarachi group, which
is the farthest from the coast, is but 117 miles distant.
e —— S
PROGRESS IN THE STUDY OF RADIUM AND
RADIOACTIVITY.
MINKRAL WATERS AND RADIUM,

At a meeting of the Bath Town Council recently Mr.
T. Sturge Cotterell stated that Prof. Dewar had,
at the expense of the Royal Society, and with their
concurrence, collected the gases that arose in the larg-
est and perhaps the best known of their hot mineral
springs, the King’s Bath. The analysis of the gases
revealed the fact that the rare element helium existed
in the waters. The presence of helium led to the be-
lief that something more of scientific interest might be
found in the deposits that collected in the tanks and
pipes at the three springs. A few weeks ago a quan-
tity of the deposit from the new Royal spring was ob-
tained and sent to the Hon. R. J. Strutt, son of Lord
Rayleigh. “My experiments have,” he says, “led to some
conclusions which may, I hope, interest the [Baths]
committee. I have found that the deposit contains ra-
dium in appreciable quantities, though I am sorry to
say not enough to pay for extraction. It will be remem-
bered that the gas which bubbles up from the springs
contains a small proportion of helium. Sir William
Ramsay has recently made the most important discov-
ery that radium slowly evolves helium by a spon-
taneous change. I think there can be but little
doubt that the helium of Bath owes its origin to
large quantities of radium at a great depth below
the earth’s surface. A little of this radium is car-
ried up by the rush of hot water and is found in
the deposit. My experiments promise further in-
teresting developments, which 1 shall have much
pleasure in bringing to the notice of the committee in
due course.” Mr. Cotterell said it would be noticed
that Mr. Strutt stated that radium existed in “appre-
ciable quantities,” and as this appeared to require
further explanation he wrote to him and received a
reply. Mr. Strutt said: “When I speak of ‘appreciable
quantities’ of radium, I mean quantities such that its
presence may pretty easily be detected. But the per-
centage of radium in the deposit is very much less
than that in the ores which are at present used to ob-
tain it from. The reason why the presence of radium
is so easily detected, in spite of the smallness of the
proportion present, is that the tests are exceedingly
sensitive; indeed, the only reason why so small a pro-
portion of radium could be detected was the unique
and extraordinary properties of that substance.”

In connection with the experiments on the waters
of Bath, Prof. Henry A. Bumstead’s work in an allied
field is of interest. Prof. Bumstead, and his assistant
Prof. Wheeler, have been experimenting with the ra-
dium found in the surface water and the ground
around New Haven, and have published in the Ameri-
can Journal of Science a detailed account of their
work. As a result of his many months’ investigations,
Prof. Bumstead draws three conclusions of greatest
interest to investigators. In regard to the presence
of a radio-active gas in the ground and surface water
near the city Prof. Bumstead says first:

“The radio-active gas found in the ground and in
the surface water near New Haven is apparently iden-
tical with the emanation from radium. If any other
radio-active constituent is present it can only be in a
very small proportion.”

The second conclusion deals with the density of the
radium emanation and is as follows:

“The density of the radium emanation, as deter-
mined by its rate of diffusion, is about four times that
of carbon dioxide, which gives it a molecular weight
of 180.”

In closing his experiments with the gas Prof. Bum-
stead attempted to determine the properties of the
active gas recently obtained by Strutt from metallic
mercury, and in regard to this he says:

“We were unable to obtain the radio-active gas
from mercury recently described by 'Strutt, and are
therefore inclined to attribute his results to an im-
purity in the mercury used.”

THE X-RAYS AND RADIUM IN THE TREATMENT OF CANCER.

The Annus Medicus of the Lancet refers especially to

. the therapeutics of cahcer, quoting from a paper pub-

lished in the first volume of the “Archives of the Mid-
dlesex Hospital,” by C. R. C. Lyster, the medical officer
in charge of the electrical department of that institu-
tion. In writing of tke effect which the X-rays have
upon cancerous growths, the author says “that a very
large number of cases have been relieved of pain, and
that in a certain number the growth has undergone a
definite retrogression; of all the new growths the ro-
dent ulcers have been by far the most satisfactory to
treat. The cases that have been under treatment have
varied from those exhibiting small recent spots to the
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most extensive and old-standing lesions. They have all
shown a great tendency to improve; the more recent
ulcers have quickly healed, leaving a healthy scar, and
there had been no recurrence up to the time of pub-
lishing the report. - In cases of rodent ulcer of long
standing, and with considerable loss of tissue the ten-
dency to heal has been remarkable, but after a time,
recurrence is not unusual, and this seems to be more
difficult to deal with. than is the original ulcer. Of
other growths, experiments so far seem to show that
the best results are obtained in cases of mammary car-
cinoma, especially in the recurrent forms. Sarcomata
are not so amenable to treatment as are carcinomata.
The cases which are apparently the least benefited are
the epitheliomata, and this is more especially the case
after secondary infection of the lymphatic glands has
occurred. With regard to the use of high-frequency
currents in malignant disease, it is believed that the
good results claimed for this therapeutic measure are
due more to the tonic action of the rays than to any
direct action on the growth itself. Cases of rodent
ulcer and epithelioma were submitted to the action of
radium and also to pitchblende, the application of the
latter substance being of particular interest, as it is
far more easy to obtain than radium; the results of the
treatment have not yet been published.”

The Lancet, in reference to radium in the treatment
of cancer, says: “Full of theoretical interest as the
discovery of radium is, its remarkable property of
radio-activity has already met with practical applica-
tion in the treatment of disease, but its real value in
this regard, as in the treatment ef cancer and lupus,
cannot yet be determined. The radio emanations are
undoubtedly powerful to produce chemical change, but
it remains to be seen whether they will be effective in
checking the advance of a morbid process, or of destroy-
ing, or of restoring to a healthy state, diseased tissue.”

The Vienna correspondent of the British Medical
Journal states that Exner and Hozknecht have used
in the treatment of carcinoma and sarcoma
with satisfactory results. The conclusions reached by
these investigators are as follows: ‘“Radium rays irrl-
tate the cells of the skin less vehemently than cells of
cancer and sarcoma. The last named are brought to
necrosis before the other tissues suffer severely from
the effects. The radium dermatitis is very similar to
the Rontgen rays dermatitis.”” The experience then of
the majority of medical men who have used X-rays in
the treatment of cancer is that in some forms of the
disease they have proved decidedly beneficial. As to
radium, its use has been too limited and the period in
which treatment has been effected by its means has
been too short to warrant the passing of a definite
opinion with regard to its efficacy as a therapeutic
agent in cancerous growths.

=

THE CURRENT SUPPLEMENT

A splendid picture of the great electrical power plant
of the city of Berlin will be found on the front page of
the current SuppLEMENT, No. 1467. The article which
accompanies the picture describes the mechanical and
electrical novelties of the station. Other electrical
articles of interest are those entitled “The Electric
Furnace in Metallurgy,” “Prof. Slaby’s Experiments in
Wireless Telegraphy,” and “Contemporary Electrical
Science.” Prof. S. P. Langley concludes his scholarly
biography of James Smithson, founder of the Smith-
sonian Institution. The problem of increasing the fer-
tility of the soil is one that is of especial importance.
An exceedingly valuable and instructive contribution
to the literature on the subject is George T. Moore’s pa-
per on “Bacteria and the Nitrogen Problem,” published
in this week’s SuppLEMENT. The many inquiries re-
ceived by the Editor for information pertaining to the
caoutchouc-yielding Landolphia of the French Congo
will find their answer in an exhaustive discussion of
the subject by M. Aug. Chevalier.

-
-

THE HYDROSCOPE AND ITS SUCCESS.

Cavaliere Pino is the inventor of a machine called
the hydroscope, to which reference has already been
made in these columns. The instrument consists of
a long tube carrying an optical instrument at the end.
Objects at the bottom of the sea are reflected upward,
where they may be readily studied from the deck of
a steamer. By means of the hydroscope, Pino suc-
ceeded in bringing up objects from the sea that havs
been concealed for two thousand years. These were
found off the Grecian coast, and include some valuable
art objects—creations of ancient Greek art,

radium

—_——

The flooding of the Kansas River last May resulted
in some very curious changes in the river bed. At one
of the curves in the river cut-offs were formed, which
caused the water to flow for a distance of two miles
through the old bed, but in an opposite direction to
the old current. A complete description and discussion
of the peculiar conditions produced by this flood may,
be found in the current SUPPLEMENT, No. 1467.
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SAFETY LOCOMOTIVE FOR EXPLOSITES FACTORY.

The accompanying illustration shows a handy little
locomotive that has been designed and built at the Ho-
henzollern Works in Dusseldorf for use in factories
that are devoted to the manufacture of gun powder and

SAFETY LOCOMOTIVE FOR EXPLOSIVES FACTORY,

high explosives. Although it is a steam engine, it has
no fire box, nor does it carry fire or flame of any kind
whatever. For its motive power it depends entirely
upon its boiler or hot-water reservoir which is filled
with water, under a pressure of several hundred
pounds to the square inch and a corresponding temper-
ature of several hundred degrees. Our readers will
recognize in this an adaptation of a system that has
been in use for many years, and that has found consid-
erable favor in Germany. The boiler is charged from
a stalionary plant with water heated to a point far be-
yorid the temperature at which it would boil under
atmospheric pressure. When the locomotive commences
te move and the steam is drawn off from the boiler, the
pressure of course is lowered, and as soon as it falls
below the point corresponding to the temperature of
the water, the latter begins to boil, giving fresh sup-
plies of steam. Thus, as the engine is operated there
is a fall of pressure with a corresponding boiling of
the water. Care is, of course, taken to thoroughly lag
the boilers, steam pipes and cylinders, and when once
the boiler is charged, the engine is capable of indepen-
dent operation for a considerable period of time. The
first warming up of the locomotive requires about
thirty minutes, and an unskilled laborer can soon ‘learn
to handle it satisfactorily.

P

BOILER SCALE DETECTION.
BY GEORGE J. JONES,

The subjecy of boiler scale is now the most embar-
rassing matter encountered by engineers in the econom-
ical operation of power plants. In these days, every
item of cost is carefully watched and results noted, in
order to see that full return is received for the expen-
diture, and every penny which cannot prove its justifi-
cation is cut out. But in the matter of boiler scale,
power plant engineers and operators have been more
or less in the dark. It has been known full well that
a coating of scale on the tubes of a boiler stood for a
vicious extravagance, but as the formation is not in
view, and has been heretofore hard to determine with-
out throwing the plant, at least partially, out of ser-
vice for a considerable time, many a plant has been
allowed to run along with its efficiency impaired to a
great degree by a coating of the scale on the heating
surfaces of the boilers.

Just exactly what this embarrassment represents in
figures is a difficult matter to accurately determine; but
Thurston, who gave the matter some special attention
and wrote a book on the subject, says that half an inch
of scale on the tubes of a boiler represents an: increase
of sixty per cent in the coal bill. On what basis this
statement was made is not known; but it has been
clearly demon-
strated more

Scientific American

has been no means of determining its presence, but
in most of the large plants it is the custom to clean
the boilers thoroughly at regular intervals. By a re-
cently patented invention, that of L. Bancroft Mellor,
of Philadelphia, it is now possible to quickly and
accurately arrive at the
amount and location of
formation on boiler tubes
or other similar surfaces.
This instrument is shown
in one of the accompany-
ing cuts. It not only shows
the extent of scale and
other extraneous matter,
but also detects blistering
and other defects which
may increase or diminish
the normal diameter of the
tube or cylinder. The vari-
ation in relative distance
between two measuring
points of the device is re-
corded on a revolving
disk. The instrument con-
sists of a tude serving as
a frame having a traverse
wheel mounted thereon,
which rotates by contact
with the inside of the tube
to be measured, as it is
passed through for the
purpose of exploration. This wheel by suitable gear-
ing rotates a disk on which is mounted a chart or dial.
A movable arm opposite the traverse wheel is mounted
on the frame, which acts as a lever, causing a recipro-
cating motion of a rod carrying a pen, which rests on
the chart, the motion of the pen corresponding to the
reciprocating motion of the arm. Thus the relative
distance between the traverse wheel and the arm is
recorded, and the varying distance of the tube through
which the instrument passes is approximately record-
ed in a sinuous line. The length of the frame
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was almost sealed, the circulatien being maintained
through a number of small holes in the center of the
crust. The large hole shown in the same photograph
was made in the operation of cutting the section out.

The device described above has been adopted by the
leading boiler-insurance company of this country, to
be used in determining the condition of boilers after
explosions. It has also received the indorsement of
the Franklin Institute in being awarded the John
Scott Legacy medal and premium.

B
o0&

A PRACTICAL PRIMARY BATTERY.*

Every amateur who delights in ‘“making things”
dabbles more or less with electricity. Most of these
are so situated that they have no access to the large
sources of supply of the electric current, such as light-
ing stations can furnish, and if they would do any real
work, must make theirown generators and apparatus.
It is to the assistance of such that the present section
is devoted.

The Dbattery \represented in our engraving can be
made at a minimum cost, and when made will give a
maximum of output. The materials to be purchased
are glass jars, porous cups, carbons, zincs, burrs,
screws, binding posts, and some sheet copper.

All the pieces for the cell come ready for use, except
the carbons, which are peculiar to the special form
of cell. As the cut shows, there is a ring of carbons
to be placed in the glass jar and to fit in the jar as
closely as may be without exerting pressure upon the
jar. Six plates of carbon are required for each ring.
Each plate has two holes of a size to fit the screws.
The holes may be made most easily by awls and ream-
ers, such as are to be found in a set of tools in an awl
handle. A little patience and experience will enable
any one to make the holes neatly. Carbon is very hard
and will wear a drill very fast. Hence, it is better not
te attempt drilling holes in a carbon plate. Of course
the holes should be equally spaced, if the appearance
of the finished work is to be considered.

The copper should be about 1-32 inch in thickness

tube can be varied to suit any length of tube
by adding sections of frame tube between the
traverse wheel section and the revolving disl.
Some of these record disks are shown, indicat-
ing different boiler conditions.

T'he reason for the presence of scale has never
#een explained satisfactorily, although a great
deal of time has been spent by scientific men
in the endeavor to solve, not only the mysfery
of its origin, but to arrive at some means of
preventing the deposit. It takes place with the
use of all kinds of water except distilled, and
of course this is out of the question for general
power plant use.

Because of the inconvenience and expense of
determining the presence of the formation, many

a plant is in operation to-day, with its boiler
tubes choked almost to the point of stoppage
of circulation. The engineer is probably malk-
ing use of some alleged scale-preventing compound or
subjecting his feed water to some treatment with the
same object in view. In blissful ignorance he is there-
fore responsible for greatly increased fuel bills, while
he is congratulating himself that his boilers are doing
their best work.

Boiler scale has many marked characteristics, as
shown in the accompanying cuts, which are samples
taken from boilers worked under different conditions.
I the first of the tube sections shown, the interior

SCALE-FILLED TUBES.

A PRACTICAL PRIMARY BATTERY.

and about % inch wide. It can be bought of this
width, or cut by the dealer or by a smith with laree
shears. A strip must be bent into a six-sided ring of
such size that when the carbons are fastened to it the
whole will slide snugly into the glass jar. It will be
better after one strip has been fitted to its place to
straighten it out and use it as a pattern, or template,
by which to drill the holes in the rest of the copper
strips. They will then be all alike and interchange-
able. A template should also be used for making the
holes in the carbons, though all holes may be reamed
a little on one side or the other to allow the screw to
pass through. If the worker has no means of tapping
a thread for the screw, he should buy nuts for the
screws also. The holes in the copper strips may be
punched. with a nail punch, if one has no means of
drilling them. For punching holes in this way the
end of a stick of hard wood should be used as a bed
on which to rest the copper which is to be punched.
The strip of copper which leads up out to the bind-
ing post may be riveted to the ring, or one end of the
ring may be left long enough to bend up a couple of
inches above the top of the jar. The carbons should

be long enough

to reach above

recently in the
case of a large
nlant at Bay-
onne, N. J, in
a very com-
plete test, that
the coal con-
sumption was
cut down Dby

23 per cent
after a thor-
ough cleaning

of the boilers.
We have

the jar so that
the metal parts
shall not touch
the glass. In
t his battery
the fluid em-
ployed w il
corrode metals
very rapidly.
“(Continued on
page 138.)

*From *“ Home
Mechanics for
Amateurs.” By Geo.
M. Hopkins. Copy-

sai® that here-
tofore there

A DETECTOR AND MEASURER OF SCALE FORMATIONS IN BOILERS.
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Displacement, 15000 tons. Speed, 19.1 knots. Bunker Capacity, 1,500 tons. Armor (Har- Displacement, 15200 tons. Speed, 18.8 knots, Bunker Capacity, 1,400 tons, Armor (Har-
vey-nickel): belt, 9 inches to £ inches; side, 6 inches; deck, 4 inches; barbettes, 14 inches; shields, 10 vey-nickel) : belt, 9 inches to 4 inches ; side, 6 inches ; deck, 4 inches ; barbettes, 14 inches; shields, 10

inches; casemates, 6 inches. Armament: four 12-inch; fourteen 6-incb; twenty 3-inch; 14 small inches ; cagemates, 6 inches. Armament: four 12.inch; tourteen6-inch; twenty 8-inch; 14small
guns, Torpedo Tubes, 4 pubmerged. gung. Torpedo Tubes, 4 submerged.
Battleship ¢ Hatsuse.” Completed in 1900. Battleship ¢ Asahi.”” Completed In 1900,
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Displacement, y,¢ou Wby, Speed, 22 kuow. Bunlter Capacilg, 1,800 tons, A rmeor (darvey- IM=plarvsivwwi, 9.800 tons.  Speed, 21.8 knots. Buunker Capacity, 1,300 tons. Armor
pickel): belt, 7 inches to 814 Inches; deck, 214 inches; side, § inches; 8- gun turrets, 6 inches; casemates, Krupp) ¢ belt, 7iuches to 3lg inches: deck, 25§ inches; eide. 5 inches ; 8-inch gun turrets, 6 inches
6 inches. Armament: four 8-inch; fourteen 6-inch; twelve 3-inch; seven smaller guns. ‘Forpedo casemates, 6 ioches. Armament: four 8-inch ; fon.teen 6.inch ; twelve 8-inch ; 12 smaller guns.
‘T'ubes, 4 submerged, 1 ahove water with 6-inch armor. Torpedo ‘T'ubes, 4 submerged.
Armored Cruiser ‘“Asama.” Completed in 1899. Armored Cruiser *“Iwate.”” Completed in 1901,

Displacement, 4,300 tons. Speed, 24 knots. Bunker Capacity, 1,000 tons. Armor Displacement, 4,760 tons. Speed, 22.76 knots. Bunker Capacity, 1,000 tons. Armor (Har-
arvey-nickel) : deck, 41§ inches; 8-inch gun shields, 434 |pches; 4.7-inch’ gun shieids, 23§ inches. vey-nickel) : deck, 454 inches; 8-inch gun shicids, 414 inches ; 4.7-inch gun shielde, inches. Arma-
Armament: two 8-inch; ten 4.7-inch; 18 smaller guns. ‘Torpedo Tnbes, 5 above water, ment s two d-inch’; ten 4.7.inch; 18 small guns. Morpedo Tubes, 4 above water
Protected Cruiser ¢ Takasago.” Completed in 1898, Protected Cruiser ¢ Kasagi.”” Completed in 1898.
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1,000 vonsy € 16 kuels, anier Capacityy 1,50 tous. Armor (Harvey) : belt, 18 inches ; deck, 2 inches ; bulkheads, 14 inches ; side, 4 inches ; barbettes, 14 inches ; shields,
Displacement, Wirteds b 6 luch%s; cag’e’mates, 8inches. Torpedo Tubes, 4 submer’ged, 1 above water’. '

Battleship ¢ Fuji.” Completed in 1897, Also Sister Ship ¢ Yashima.”
THE JAPANESE NAVY,—[See page 184.)
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THE JAPANESE NAVY.
No stronger evidence of the important part played
by sea power could be given than is offered by the

spectacle of a little nation like Japan standing fully sels.
The main strength of the navy lies in the homogene-

ous fleet of six first-class battleships, all built within

prepared and eager to enter into a life-and-death strug-
gle with the greatest military power upon earth. The
confidence of Japan is based upon her
possession of a thoroughly modern and
highly efficient navy, and upon the fact
that the proximity of the seat of war to
her harbors and dockyards will probably
give her a strong strategic position
against a nation whose uLattle must be
fought with half the circumference of
the world intervening between a disabled
ship and the dockyard for its repair.

Scientific American

only after the close of the Chinese war, while the
ships which she owned at the time of the war were
well up-to-date, and are indeed to-day serviceable ves-
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the last eight years in English yards, of which the
latest, the “Mikasa,” built by Vickers in 1900, shares
with her sister, the “Asahi,” the distinction of being
to-day the largest and most powerful battlesliip in
commission. With a length over all of 436 feet, a beam
of 76 feet, and a draft of 2714 feet, this vessel dis-
places 15,200 tons and carries a comple-
ment of 730 men. She conforms in gen-
eral design to the British battleships of
the “Prince of Wales” class; but she is
somewhat larger, carries a more numer-
ous intermediate and secondary battery,
while the intermediate guns are carried
in broadside behind a continuous wall of
6-inch armor, instead of being mounted
in casemates. There is a continuous belt

of Krupp armor at the waterline, which

Command of the high seas would place
a Japanese army of invasion within

varies in thickness from 9 inches amid-

easy touch, at all times, of its hase of sup-
plies; while the Russian army would be
dependent upon several thousand miles of
single-track railroad, whose capacity
would at all times be utterly inadequate
to the task of bringing to the seat of war
the necessary supplies.

The Japanese navy has the distinction
of being the most absolutely modern of
all the leading navies of the world. This
is due to the fact that the work of con-
struction was seriously underfaken

Displacement, 15200 tons. Speed,18.6 knots.

2 Armeoend Jert

First-class Battleships ¢ Shikishima,” Also, with modifications, the ¢Asahi,’’ of 15,200
tons, and ¢ Hatsuse,” of 15,000 tons.

Displacement, 14,850 tons. Speed, 18.5 knots. Armor: Mam uelt, 9 inches; upper belt, 6 inches;
deck, 4 inches; gun positions, 4 and 6 inches. Armament: four 12-inch, fourteen 6-1nch rapid-fire,
twenty 8-inch, eight 3-pounders, six 214-pounders. Torpedo Tubes, 5. Date, 1899.

Armored Cruisers ¢ Asama’” and * Tokiwa.?”
Displacement, 9,750 tons. Speed, 22 knots,

s LY b g GET

Protected Cruisers *Itsukushima® and ¢ Hashidate.”” Also, with modifications,

¢ Matsushima,”
Iisplacement, 4,277 tons, Speed, 17.5 knots.

Battleship ¢ Mikasa.” (The Largest Battleship in Commission in the World.) type.
Completed in 1902.

Bunker Capacity, 1500 tons. Armor (Krupp):

Belt, 9inches to 4 inches; sides, 9 mches; deck, 4 1uches; barbettes, 14 inches; ehields, 10 inches; casemates
and central battery, 6 inches, Armament: four 12.inch ; fourteen 6-inch; twenty 3-inch; 12 small guns.
Torpedo Tubes, 4submerged.

ships to 4 inches at the ends. The pro-
tective deck is 4 inches in thickness on
the slopes. The side armor amidships,
from the main belt up to the level of the
main deck, is 9 and 6 inches thick. The
armament of this as well as that of all
the other warships, is of the Armstrong
It consists of four 12-inch, 40-cali-
ber guns in barbette turrets, protected by
14-inch Krupp steel on the barbettes, 10
inches on the front of the turrets, and 8
inches on the sides. The intermediate
battery is made up of fourteen 6-inch, 40-
caliber guns, ten of these being carried on the gun deck behind a continuous
wall of 6-inch Krupp armor, and four in separate casemates on the main deck,
The secondary battery of twenty 3-inch guns is widely

two forward, two aft.
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First-class Battleships ¢ Fuji”’ and ¢ Yashima.”
Displacement, 12,500 tons. Speed, 18.2and 19.2 knots,
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Armored Cruisers “Idzumo” and * Iwate.,”
Displacement, 9,500 tons. Speed, 22.04 and 21.8 knots.
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Protected Cruiser ¢ Takasago.” Class of Four Ships.

The *“Takasago”: Displacemnent, 4300 tons. Speed, 24 knots. 'The ‘ Yoshino™:
Displacement, 4,150 tons. Speed, 23.1 knots. The *“Chitose* and ** Kasag1": Dis«
placement, 4,i60tous, Speed, 23.7 and 2.5 knots,

THE JAPANESE NAVY,
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distributed throughout the main and gun decks. There
are four 18-inch submerged torpedo tubes, mounted in
broadside. The vessel has shown 18.6 knots speed on
trial, and carries a normal coal supply of 700 tons,
with a maximum bunker capacity of 1,500 tons.

The “Asahi,” built on the Clyde in 1899, is of about
the same dimensions, displacement, and speed as the
‘““Mikasa,” and the armament distribution is practically
the same, the chief exception being that the interme-
diate battery of 6-inch rapid-fire guns is carried in
casemates, four of the guns on the gun deck, and six
on the main deck. The next ship in size is the “Hat-
suse,” built at Elswick in 1899. She is of the same di-
mensions as the preceding vessels, differing from the
“Asahi” only in the fact that she is of about 200 tons
less displacement. Like the “Mikasa’” and ‘“Asahi,” she is
equipped with Belleville boilers; but she exceeded
them in speed, having accomplished 19.1 knots an hour.
The fourth vessel in importance is the “Shikishima,”
of 14,850 tons displacement, built at the Thames Iron
Works in London in 1898. She has half a foot less
beam than the other three; but her armor and arma-
ment are identical with those of the ‘“Asahi” and
‘“Hatsuse,” and she made on trial a speed of 18.5 knots.
Her normal coal supply is 700 tons, and her maximum
1,400 tons. She carries four submerged torpedo tubes,
and one-above the water in the bow protected by 6-inch
armor. It should be mentioned that the armor of the
three last-named ships is of the Harvey-nickel type.
The other two battleships, the “Fuji,” built at London
in 1896, and the “Yashima,” built at Elswick in the
same year, are sister vessels of 12,500 tons, and carry
each a complement of 600 men. The length over all is
412 feet, the beam 73Y% feet, and draft 281, feet. They
were designed to be an improvement on the British
“Royal Sovereign” class. The guns and armor distribu-
tion are as follows: There are four 12-inch, 40-caliber
Armstrong guns, protected by 14-inch barbettes and 6-
inch barbette shields; ten 6-inch, 40-caliber rapid-fire
guns, four carried in casemates on the gun deck be-
hind 6-inch armor and six carried behind shields on
the main deck; while there are sixteen 3-inch guns
and four 2%-pounders distributed throughout the ship.
At the waterline there is a belt of 18-inch Harvey ar-
mor extending for two-thirds of the length amidships,
with which is associated a 2W%-inch armored deck.
Above the belt, the side protection consists of 4-inch
armor as high as the level of the gun deck. There
are four submerged torpedo tubes and one above water
in the bow protected by 6-inch armor. The normal
coal supply is 700 tons, and the maximum is 1,300
tons. The motive power consists of cylindrical boiler
triple-expansion engines, with which the “Fuji” ac-
complished 181 knots on trial, and the “Yashima” 19.2
knots.

Next in importance to the battleships, and fully equal
to them in excellence, is a fleet of eight armored
cruisers, all of high speed and carrying powerful bat-
teries. First there are the “Idzumo” and “Iwate,”’
built by the Armstrongs in 1899-1900, 408 feet over all,
681, feet beam, 241 feet draft, and displacing on this
draft 9,800 tons. They have continuous belts of Krupp
steel varying from 7 inches to 334 inches; armored
decks 21 inches tnick on the slopes, and a side pro-
tection of 5 inches of armor extending from the main
belt up to the level of the gun deck. They carry four
8-inch rapid-fire guns in two turrets of 6-inch steel,
further protected by 6-inch barhettes; fourteen 6-inch
rapid-fire guns, of which ten are mounted in case-
mates and protected by 6-inch armor, four of them
being on the main deck and six on the gun deck, and
the other four are mounted behind shields between
the 6-inch casemates on the main deck. There are
also twelve 3-inch rapid-fire guns and twelve smaller
guns disposed throughout the vessel. There are four
submerged torpedo tubes. The vessels are equipped
with Belleville boilers, and on trial the “Idzumo” made
22 knots, and the “Iwate” 21.8 knots.

The “Asama” and “Tokiwa” are armored cruisers,
built by the Armstrongs in 1898, that are practically
identical with the “Idzumo” and “Iwate.” Their di-
mensions are: Length, 408 feet; beam, 67 feet; draft,
241, feet; and displacement, 9,750 tons. The “Asama”
made 22 knots on a six hours’ forced draft trial, and
the “Tokiwa” 22.7 knots. They carry four submerged
torpedo tubes and one tube above water in the bow
protected by 6 inches of Harvey-nickel armor.,

In addition to the four Armstrong armored cruisers,
there are two of about the same displacement which
were built in Stettin, Germany, in 1899, and St. Na-
zaire, France, in 1900. The Stettin ship is known as
the “Yakumo.” She is 407 feet in length over all,
651 feet beam, 2334 feet draft, and displaces 9,850
tons. The armor, which is of Harvey-nickel and Krupp
steel, consists of a continuous belt 7 inches thick amid-
ships and decreasing to 3% inches at the ends, and an
armored deck 214 inches thick on the slopes. Above
the belt armor is a side protection of 5-inch armor ex-
tending to the level of the gun deck. The armament
consists of four 8-inch rapid-fire guns mounted in two
turrets fore and aft, protected by 6-inch armor, and
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twelve 6-inch rapid-fire guns mounted as follows: Two

on the gun deck in broadside protected by 6-inch case-
mates, and eight on the main deck, two forward and
two aft, in casemates of 6-inch armor, and four mount-
ed in broadside in the open behind shields. There
are twelve 3-inch guns and twelve smaller guns. Four
submerged torpedo tubes are carried, and one in the
bow above water. The “Yakumo” is about one to
two knots slower than the Armstrong boats, having
made 20.7 knots on trial. The French-built cruiser
“Azuma” is a longer and leaner craft, measuring 446
feet in length over all by 59 feet beam, 241, feet draft,
and her displacement is 9,436 tons. Her armor pro-
tection and armament are the same as those of the
‘“‘Yakumo.” On her trial she made 21 knots speed.
The other two armored cruisers of the fleet of eight
are the “Kasaga” and ‘“Niasin,” of which illustrations
and some description were given in our issue of Jan-
uary 23. These vessels are of 7,632 tons displacement,
and are armed, the “Kasaga” with four 8-inch and the
‘“Niasin” with two 8-inch and one 10-inch guns, and
both vessels with fourteen 6-inch, ten 3-inch, and four
smaller guns. They carry four above-water torpedo
tubes behind 6-inch armor, and the protection consists
of a 6-inch belt, and 6-inch side armor in the wake of
the batteries carried up to the level of the main deck.
The speed of the vessels is a little over 20 knots an
hour.

The fourteen armored ships above described form the
first line of defense for Japan. Following them we
come to a class of vessels, the protected cruisers, of
much smaller displacement, but of high speed and
powerful batteries. The most important of these are
four vessels, the “Chitose,” “Kasagi,” “Yoshino,” and
“Takasago.” The ‘“Chitose,” built at San Francisco
in 1898, and the “Kasagi,” built at Cramps in 1897,
are both of 4,760 tons displacement. The “Chitose”
showed a speed on trial of 23.76 knots an hour, and
the “Kasagi” 22.76 knots. They are protected by a
41%-inch deck supplemented by cofferdams and bunkers
amidships. The battery is mounted behind shields,
and consists of two 8-inch rapid-fire guns, one forward
and one aft, and ten 4.7-inch guns mounted behind
shields on the gun deck. The guns are all of the
Armstrong rapid-fire type. Both of these vessels carry
four above-water torpedo tubes. The “Yoshino,” of
4,150 tons displacement, was built by the Armstrongs
in 1892. She mounts four 6-inch, eight 4.7-inch, and
twenty:two smaller guns, and carries five torpedo
tubes. The steel deck is 4% inches in thickness. On
trial the vessel made 23.1 knots. She carries a maxi-
mum coal supply of 1,000 tons. The fourth cruiser is
the “Takasago,” built at Elswick in 1897. She is of
4,300 tons displacement, and she maintained 24 knots
speed on trial. She has a 4v%-inch protected deck,
and her armament consists of two 8-inch rapid-fire
guns behind 4%5-inch shields, ten 4.7-inch guns behind
2%-inch shields, and eighteen smaller guns and five
torpedo tubes.

We now come to a class of three curious vessels, the
“Matsushima,” “Itsukushima,”’ and “Hashidate,” built
at La Seine, France, in 1889, 1890, 1891. They are of
4,277 tons displacement and 16.7 knots speed. They
are protected cruisers pure and simple, inasmuch as
they simply have an armored deck 114 inches in thick-
ness with a cellulose belt for protection, and 5 inches of
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armor protection above the engine-room hatches. The
peculiarity of these little ships is in their armament,
the main element of which consists of a big 12%-inch
Canet gun, which in its time was the most powerful
weapon in existence. The gun weighs 66 tons, and
fires a 990-pound shell with a velocity over 2,300 feet
per second, and a muzzle energy of 35,200 tons. This
gun is mounted, in the case of the “Matsushima”
(which, by the way, was the flagship of the Japanese
admiral at the battle of Yalu) amidships abaft the
superstructure, in a barbette protected by 12-inch steel
armor, covered with a 4-inch hood, and communicating
with the magazines by hoists protected with 12 inches
of steel. In addition to this gun an intermediate bat-
tery of twelve 4.7-inch rapid-fire guns is carried in
broadside. There are also four above-water torpedo
tubes. The other two vessels carry the 12.5-inch gun
on the forward deck, and the intermediate battery
consists of eleven 4.7-inch guns. There are no ves-
sels in the world that compare with these rather non-
descript cruisers, and it is difficult to assign them
their true fighting value.

The Japanese navy also includes eight smaller pro-
tected cruisers of from 2,000 to 4,000 tons displacement,
whose average speed is 18.4 knots an hour and aver-
age displacement a trifle under 3,000 tons. The
“Akitsushima,” launched in Japan in 1892, is of 3,150
tons displacement and 19 knots speed, and carries four
6-inch, six 4.7-inch, and ten smaller guns, and four
above-water torpedo tubes. The ‘“Suma,’” launched in
Japan in 1895, of 2,700 tons, and 20 knots speed, has
a 2-inch deck, and 4%-inch shields to her 6-inch guns.
She is armed with two 6-inch, six 4.7-inch, and sixteen
smaller guns, and she has two above-water torpedo
tubes. The “Akashi” is a sister vessel to the ‘“Suma.”
The “Chiyoda,” 2,450 tons, 19 knots, launched on the
Clyde in 1889, is really an armored cruiser, but on
account of her age and the partial belt which she car-
ries, she is included among the protected boats. She
has a 4%-inch belt, a 1-inch deck, and carries ten 4.7-
inch guns, seventeen smaller guns, and three torpedo
tubes. The “Naniwa” and ‘“Takachiho,” launched by
the Armstrongs in 1885, are vessels of 3,700 tons dis-
placement and 18 knots speed, which were refitted
in 1900. They have a 3-inch deck, 3-inch engine
hatches, and carry two 10.2-inch Krupp guns, six 6-
inch rapid-firers of the Elswick pattern, sixteen small-
er guns, and four above-water torpedo tubes. The
protected cruiser ‘“Idzumi,” 18 knots, formerly the
Chilean “Esmeralda,;” built at Elswick in 1884, and
overhauled and refitted in 1901, was the first pro-
tected cruiser ever built, and was a famous vessel
in her time. She has a 1-inch steel deck, and carries
two 6-inch, six 4.7-inch, and seven smaller guns. A pro-
tected cruiser of small value is the “Sai Yen,” of 2,300
tons and 12 knots speed, built at Stettin in 1886, and
captured from the Chinese. She carries two 8-inch
guns forward in a 10-inch compound armor turret, and
one 6-inch gun aft, besides eight smaller guns and
four above-water torpedo tubes.

The Japanese navy includes eleven small cruisers
and gunboats, some old and some quite modern, which
range in displacement from about 660 to 1,600 tons,
and from 12 to 21 knots speed. They call for no
particular description.

The torpedo boat flotilla consists of twenty de-
stroyers of an average displacement of 332 tons and
an average speed of 30.75 knots; thirty-eight first-
class torpedo boats, with an average displacement of
137 tons and average speed of 27.5 knots; and thirty-
five second-class torpedo boats, with an average dis-
placement of 66 tons and an average speed of 23 knots.
The vessels are chiefly of Thornycroft, Yarrow, Schi-
chau, and Normand construction, and the flotilla,
which numbers altogether nearly a hundred vessels,
is probably as efficient as any in the world.

Exclusive of the torpedo boats, the Japanese fleet
is made up of furty-three vessels, of a total displace-
ment of 237,899 tons, of which eighty-five per cent is
thoroughly modern, and embodies the latest ideas
of the leading naval constructors of the world. The
officers are intelligent, resourceful, and brave, and
the men well drilled, thoroughly amenable to disci-
pline, and full of patriotism and courage.

Such is the navy of Japan. In the following issue
we hope to give an article, similar in scope, on the
Russian navy.

B — _
An Oxyacetylene Blow-Pipe.

An oxyacetylene blow-pipe 1is described by 1IN
Fouché in the Bulletin of the French Physical So-
ciety. The flame is formed by the combustion of a
mixture of oné part of acetylene to % of oxyzen, and
in order that the explosion may not travel sack into
the blow-pipe, a jet velocity is required, due to the
pressure of a water column four meters in height. The
flame melts most metals readily; it will solder iron
and steel. Even silica and lime are melted by it. With
a reduction of the proportion of oxygen, the flame be-
comes luminous, and on falling on lime the free carbon
goes to form carbide of lime.
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RESULTS OF THNE FLORIDA AUTOMOBILE RACE MEET.

Our illustrations show some of the machines that
participated in the races run during the last days of
January on the Ormond-Daytona beach, located on
the east coast of Florida. This beach was described
in our Automobile Number a year ago, and the pic-
tures on this page also give a good idea of its great
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resulted as follows: First heat, won by H. L. Bowden
on his 60-horsepower Mercedes in 51 4-5 seconds. W.
G. Brokaw, on his 30-horsepower Renault, was beaten
by 300 feet, and James C. Breeze, on his 40-horsepower
Mercedes, by 500 feet. Second heat, won by W. K.

Vanderbilt, Jr., in 47 3-5 seconds, with Stevens second
in 50 1-5 seconds.

Final heat, won by Vanderbilt 1n

On the Way to the Races.

width. It extends for 30 miles or more along the
coast in just such a condition as shown in the photo-
graphs, and, although this year the longest distance
run in one direction was but ten miles, next year it is
hoped to run twenty. The course is ideal in more
ways than ene. Besides being very broad, it is bor-
dered by the ocean on one side and by sand dunes on
the other, so that if anything went wrong with the
steering gear of a machine while racing, the car could
only make a dash into the. ocean or into a soft sand
bank, and would probably not injure its driver much 1n
either case. An example of this was had in the over-
turning of Mr. J. Insley Blair’s Panhard machine when
rounding the 10-mile post in the 20-mile handicap race.
Its driver, W. Ehlrich, tried to make too wide a sweep,
and, as the machine struck the soft sand far up on
the beach, the car was thrown upon its outsiae wheels,
breaking its axles and falling upside down upon its
driver. Despite this fact, Mr. Ehlrich was not very

Vanderbwilt's 99-h. p. Mercedes.

48 seconds, with
Bowden second in 51
seconds.

A mile race for
machines of the
1:05 class resulted
in Bowden’s Merce-
des taking fir st
place in 52 2-5 sec-
onds, with L a
Roche’s Darracy sec-
ond in 551-5, and
Blair’'s Panhare
third in 1:06 3-5.

A mile race for
machines of the 56-
second class was
also won by Bowden
who, in the first

Crossing the Line with a Flying Start.

badly injured. The sand is so hard on the beach when
the tide is out that the heaviest machines do not cut
in at all, and, on account of its moisture, the tires do
not heat perceptibly, even at the very high speeds that
were attained.

Most of the records made the first three days of the
meet were given in our last issue. The best of these
was a mile in 39 seconds made in a speed trial by Mr.
W. K. Vanderbilt, Jr.; five miles in 3:313-5, also made
in the five-mile free-for-all race by Mr. Vanderbilt;
and a mile in 43 seconds, made by Barney Oldfield on
the Winton Bullet No. 2 in the one-mile championship
race. The last-named machine had a serious break-
down the third day, which accounts for its non-appear-
ance in the long-distance races. As it was the only
high-powered American car that came anywhere near
Mr. Vanderbilt’s 90-horsepower Mercedes in speed capa-
bility, it is to be regretted that it was unable to follow
up its initial victory in the longer contests.

In the five-mile handicap race, which was won by S.
B. Stevens on his 60-horsepower Mercedes in 4:00 2-5,
Tracy on the 70-hor'sepower Peerless racer, with a hand-
icap of 5 seconds, came in second in 4:281-5, and F. A.
La Roche on a 40-horsepower Darracq (35 seconds
handicap) finished third in 5:05 1-5.

The one-mile invitation race for gentlemeun drivers

FepruarRYy 13, 1904.

heat, came in first in 48 seconds, while Stevens on a
duplicate Mercedes came in second in 0:48 4-5, and
Brokaw finished in 49 seconds. The second heat was
won by La Roche in 0:53 2-5, B. M. Shanley’s 40-horse-
power Decauville coming in second in 0:57, and Will-
iam Wallace’s 30-horsepower De Dietrich taking third
place in 1:23. Bowden’s time in the final heat was
0:50 4-56. La Roche was second in 0:54, and Brokaw
third in 6:56 3-5.

The great cvent of the last day, January 30, was the
50-mile championship, which was won by W. K. Van-
derbilt, Jr., in 40:49 4-5. H. L. Bowden was second in
42:442-5, and J. I. Blair’s Panhard was third in
57:08 3-5. Mr. Vanderbilt’s intervening times were 10
miles, 7:25; 20 miles, 17:02; 30 miles, 24:11; and 40
miles, 33:522-5. His average speed was 73% miles
an hour, including four turns at the end of the ten-
mile stretch.

The ten-mile invitation race for gentlemen drivers
was also won by Mr. Vanderbilt in 6:50, an' average
speed of 87.8 miles an hour. S. B. Stevens was sec-
ond in 7:03 15, and H. L. Bowden third in 7:08.
James L. Breeze took fourth place in 9:29, and Walter
Christie, on his new 30-horsepower car, in which the
motor crank shaft forms the front axle and drives the
front wheels, came in fifth in 9: 35.

The ten-mile championship of America was won by
Vanderbilt, with Bowden’s Mercedes second, and Shan-
ley’s Decauville third. As the timing instruments did
not work, no time was taken. The best time for 15
miles was made by H. L. Bowden on his 60-horsepower
Mercedes in 10:18. The following table will be found
of use for quickly finding speeds in miles-per-hour:

Standing Start of the Free-for-all Race.

= = = =
223 = £=E =
£ 8 £ :i -3 ﬁ‘_"
"8 | 3 2| 3
(=} = =) ==
iG] b= O] =
59 61.02 44 81.82
58 62.07 43 85.7
57 63.14 42 85.71
56 64.29 41 87.80
55 65 45 40 90.00
54 66 66 39 92.31
53 67.92 38 94 74
52 69.23 37 97.30
51 70.59 36 100 00
50 72.00 35 102.86
49 73.47 34 105 88
48 75.00 33 109 09
47 76.59 32 112.50
46 78.26 31 116.13
Shanley’s 40-h, p. Decauvilie, 60-h, p. Mercedes. 45 80 NO 30 120.00

One-Mile Championship Race.
Barney @ldfield on the Winton Bullet and W. K. Vanderbilt, Jr., on hig 90-horsepower Mercedes scen on the right,

THE FLORIDA AUTOMOBILE RACE MEET,
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A GREAT ENGINEERING FEAT.
BY G. P. BLACKISTON.

Perhaps one of the greatest engineering feats ever
accomplished on the water by any house mover has
just been successfully performed in Pittsburg, Pa.

The subject in.question is.the removal of a %-inch
steel oil tank, 80 feet in diameter, 26 feet high, weigh-
ing 150 tons, a quarter of a mile down a 30-degree hill
to the river, placed upon five sand barges, towed a mile
‘own the river, and moved 200 feet up the steep bank.
All the more marvelous is it -when we consider that
five tracks of the Pennsylvania Railroad had to be
crossed within forty minutes, in order not to interfere
with traffic, and that the members of the Kress-Hanlon
firm, who engineered the work, were but twenty-three
years of age,

This monster tank was sunk 7 feet in the ground;
and in order to raise it, a trench 4 feet wide and 7 feet
deep was dug around it, and 32 holes, 4 feet square, 2
feet deep, and 8 feet apart, were then tunneled under
it, and wooden blocks inserted. By the aid of 64 five-
ton jacks, two under each block, the tank was raised
4 feet, when it was underpinned with 12-inch timbers;
and the necessary running timbers being securely fast-
ened with 7-inch chains, the tank was gradually
moved under the steady power furnished by two horses
and the necessary block and tackles, crabs, and
ropes.

When the railroad was reached, it was 38 feet above
the ground. After being lowered 32 feet, chalk lines
were stretched across the railroad tracks, and the crib-
bing built on the opposite side of the same. After a
battle with the numerous electric light and telephone
wires, the tank was rolled over the tracks to within
ten feet of the bank of the Allegheny River. Be-
ing lowered within 24 feet of the water, it was
moved on five sand
flats, 16 feet wide and
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A PRACTICAL PRIMARY BATTERY,
(Continued from page 132.)
To prevent the fluid from creeping up through the

pores of the-carbon and reaching the copper, the -

ends of the carbons should be dipped in hot melted
paraffine and saturated by it before clamping them
to the copper ring.

The binding posts may be of any available form ex-
cept those with wood screws. A machine screw is
necessary because the binding post is to be clamped to
the copper strip by it. When these parts are screwed
together the battery is ready to be assembled.

Nothing has been said about the sizes of jars and
the rest, since the cell may be made of a size to:fit any
jar into which the porous cup and carbons will go.
Round porous cups may be had from 134 inches up
to 5 inches in outside diameter, and round glass jars
may be had from 2% inches up to 7 inches in inside
diameter. There is thus ample range of size for any
one to consult both the depth of his pocketbook and
the quantity of current which he wishes the battery
to give. This is a point not understood by many ama-
teurs. The voltage which a cell gives id determined
by the kind of chemicals used in it and not by the
quantities of chemicals consumed. The current in
amperes, which, the voltage being fixed, the cell will
give, and the work it can therefore do, are determined
by the quantity of chemicals consumed by the cell in
its action. It may be stated as a fair average result
that one pound of zinc will give 320 ampere hours
in a cell such as this.

Carbon plates can be had in a great variety of sizes
and shapes. The best way is for the one contemplat-
ing making the battery to write to a dealer in elec-

trical supplies and ask for a catalogue, which he will

be glad to furnish. All the parts can then be selected

.also.
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with the chromic acid mixture given heretofore.

Third—Fill the glass jar with the chromic acid solu-
tion and the porous cup with water to which table
salt has been added at the rate of 4 ounces to the pint.

. Sulphate of zinc may be used in piace of salt, 6 ounces

to the: pint.

Four—Fill the glass jar with chromic acid solution
and the porous cup with clear water. This will start
slower than any of the other modes of filling, but will
work, because enough of the chromic acid solution
passes through the pores of the cup to act upon the
zinc.

The adaptedness of this cell for many uses is shown
by the ‘fact that it can be arranged as a one-fluid cell
Removing the porous cup, hang the zinc in the
center of the glass jar by means of a board cover of
the- jar through which a hole is made to receive the
end of the zinc. The fluid used will be the chromic
acid solution. The zinc must be fully amalgamated
before putting it into service, and the bisulphate of
mercury should be used to maintain the zinc in condi-
tion. In this form the cell gives its strongest current,
but will only last about half as long.

‘Whenever this cell is to be out of use the zinc
should be removed from the liquid. The porous cup
should be taken out and set in a dish of the same solu-
tion as it contains. In this way all waste of the chem-
icals is prevented.

The battery, as described, is one of the strongest
and most reliable primary batteries. With its strong-
est current it readily heats fine iron and platinum
wires. With the porous cup it is adapted to drive mo-
tors, fans, and excite electromagnets. A large battery
will light smail incandescent lamps. Eight or ten
cells, holding two quarts each, will drive the motor
of SCIENTIFIC AMERICAN SUPPLEMENT, No. 641, to
full power, and run a
sewing machine or

90 feet long. These
were made stationary
by ratchets and steel
cables 34 inch thick,
which were @laced
from the first to the
fifth flat, thus making
the five flats act as
one. The boats being
thus made fast, the
tank was slowly
rolled into the posi-
tion as seen in the
picture. It was then
carried one mile down
the river, and trans-
ferred to its new loca-
tion.

The work was done
for the Atlantic Refin-
ing Company, and
only required twenty-
four men six weeks
to accomplish the
task.

< A 4

Silver is well known
to be the best metal
for reflecting light; by means of high polish, it can
be given a brightness which surpasses that of any
other metal; it is of an almost faultless white color
with a very faint trace of yellow. Although silver
counts among the precious metals, it is of little use
in close vicinity to electric arc lamps; for silver mir-
rors, probably owing to the influence of ozone, which
ig always produced in small quantities by the glowing
wire, quickly lose their brightness and become dull.
Under similar conditions metal palladium re-
mains unaffected, and furthermore it is of nearly
the same whiteness as silver. In an article lately
published in a German electro-chemical paper the
way to manufacture reflecting mirrors out of this
very expensive palladium metal is described, as
follows: The outward curved, paraboloidal surface of
the glass model of a mirror is first thinly covered with
silver, and then a thicker copper covering is put on.
By means of heat the metal cover is removed from
the glass, and the silver which is on the hollow inner
side of the curved metal sheet is first polished, and
then by means of an electrolytical process covered
with a thin layer of palladium. It is then said to
make the best light-reflecting surface in the world.

An Enormous Iron-Ore Deposit,

According to Stahl und Eisen, a survey of the Luos-
sovara iron-ore deposits made under the direction of
the Swedish government shows that they contain 235,-
000,000 tons of ore in the portion lying above sea-level,
while drilling-tests indicate that 400,000,000 tons are
present within the depth of 100 meters below sea-level,
The shipments from the mine in 1902 were 232,000
tons, but they will be increased to 1,200,000 tons an-
nually with the completion of the Ofotin railroad and
the harbor improvements at Narvik.

EIGHTY-FOOT STEEL OIL TANK.

of proper proportions to each other, so that they will
go together. Either the Daniell, bottle, or Fuller zinc
should be used. The cut shows the Daniell zinc. It is
a good form because of the large surface exposed to
the action of the fluid.

The Dbest solution for this cell is the chromic acid
fluid. It should be made by weight, taking chromic
acid 18 parts, water 60 parts, sulphuric acid, concen-
trated, 9 parts. A pint of water may be taken as a
pound, and a pint of the sulphuric acid as 1.8 pounds.
The chromic acid is a solid and can be most easily
weighed directly. Put the chromic acid into the water.
It dissolves readily. Then pour the sulphuric acid into
the mixture very slowly, a little at a time, stirring it
in thoroughly, else a disagreeable accident may be had
from the heat produced. It is considered by wmany
that this solution is improved by adding 1 part of
chlorate of potash. When it is cold it is ready for use.

The zinc in all cells of this character must be amal-
gamated; that is, coated with mercury. This may be
sone directly by dipping the zinc into the solution for
a short time and then rubbing mercury upon it, or
better, by putting an ounce of mercury into the bottom
of each porous cup. Another way is to add to the
solution in each porous cup as much bisulphate of
mercury as will lie on a quarter of a dollar. The zincs
will then be amalgamated directly from the solution.

The cell may be set up in various ways with only
slight differences in the resulting current, durability
and constancy of action. We will give four modes of
arranging the cells:

First—Fill the glass jar to within an inch of the top
and the porous cup to the same level with the solu-
tion described above.

Second—Fill the porous cup with a mixture of water
10 parts and sulphuric acid 1 part, and the glass jar
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WEIGHT, 150 TONS; CAPACITY, 23,000 POUNDS. MOVED ACROSS THE
PENNSYLVANIA RAILROAD AND DOWN THE ALLEGHENY RIVER, is

turn a small lathe, or
do any other equal
work. The expense of
maintenance is not
great. The liquid
when it Dbecomes
green is exhausted
and must be replaced
by fresh solution. The
zincs can be used till
they are entirely dis-
solved. This battery is
not a toy, but a ser-
viceable piece of
working apparatus.

—_— e —— —

A curious experi-
ment has been tried
in Germany with cal-
cium carbide for rais-
ing and sinking a
submarine craft. The
boat is provided w th
an ordinary acetylenc
generator with a
large reservoir, which
connected at its

upper part with a
water tank. Both the tank and the reservoir have
pipes from their bottoms leading into the sea, and ver-
tical tubes from their tops leading into the air. When
the tank and reservoir are filled with water the boat
sinks; to raise it, a carbide cartridge is inserted into
the generator, a large amount of gas is suddenly pro-
duced which enters the reservoir, driving the water
with which it is filled down through the outlet pipe
into the sea, and if the increasing gas be now permitted
to enter the water tank, it will likewise force the water
out of it, and thus so increase the buoyancy of the
craft as to make her rise to the surface, where she

. will, of course, remain till the gas is permitted to

escape.

A very old handkerchief, of English design and
manufacture, has been in the possession of the family
of Mr. James C. Colman, of Newburyport, Mass., for
nearly seventy years, and is evidently much older
than that. It measures 19 by 24 inches, and is in ex-
cellent preservation. It is pictorial, with the printed
legend, “The Effects of the Railroad on the Brute Cre-
ation.” Steam railways are portrayed with passen-
gers comfortably sitting in coaches; while the horses,
looking on, lament their occupations gone, and are the
embodiment of wretchedness. They are mere skele-
tons, whose bones the carrion crows are waiting to
pick. Meanwhile the steeds try in unusual ways to
gain their living. Three horses are playing violins
and a bass viol, and another is passing the hat for
contributions. Scrolls from their mouths read, “Please
remember old Billy, the Wheeler on the Liverpool
Road”; “Remember old Paddy, a leader on the Liver-
pool road,” and similar pathetic appeals for charity.
It is interesting as a relic of the earliest days of rail-
roading. H. C. H.
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NATURAL MONUMENTS.
BY CHARLES F. HOLDER.

So striking are many of the monuments of nature,
those strange effigies of the works of man, chiseled by
happy chance, by wind and weather, that one is often
impressed by the belief that man originally found his
ideas of art and architecture in nature, at least that
the suggestion and impulse came in this way, and
was developed and fostered by the human mind.

In crossing one of the most arid and forbidding
regions in the State of Texas, the writer noticed a
singular section of the country, which bore so re-
markable an imitation to a gigantic structure built
by human hands, that even an examination almost
failed to dispel it. The work appeared to be gigantic
ramparts formed of titanic blocks piled one upon
another, as the pyramids might have been made. In
one place they were exposed; in another covered,
merged into a hill, reappearing far away; and only
the vast nature of the work showed that it was acci-
dental. This singular “work” is near the Pecos River
region, which winds down through the State, cutting
some striking gorges and abounding in picturesque
scenery. Investigation shows' that this rock has
weathered or broken at regular intervals of six or
eight feet, giving the impression of artificial blocks.
On a portion of a branch of the Pecos River there is
a serieg of flying buttresses or pillars, which stand out
from a lofty cliff, presenting a most remarkable and
imposing appearance. The traveler coming upon these
stupendous figures in this wilderness, would easily
mistake them for the work of man, so perfect are
they.

In the Garden of the Gods are found strange monu-
ments, the work of the hands of nature, towering aloft
and assuming curious shapes that simulate the work
of man; but all these, so remarkable as they are, do
not rank with the singular and perfect column, known as
the Sheepeater’s Monument, which rises in the moun-
tains of Idaho ten miles down Monumental Creek from
the town of Rooswilt, in Thunder Mountain. It was
discovered a number of years ago by some herders
and prospectors, and was reported as a gigantic mono-
lith, made Wy prehistoric man; and its appearance
would justify the assumption. Yet the column is the
work of wind and weather. The monument is over
seventy feet in height, of commanding proportions,
and can be seen against the sky for a long distance.
It is nearly eighteen feet in diameter at the base, and
rises in almost perfect proportions, being near the
summit ten feet in diameter, sixty feet from the
ground. The crowning feature of this Sstupendous
column is what appears to be a cube of solid rock
poised artistically upon one of its points—a position
which would be a masterpiece of ‘engineering to ac-
complish by the most skilled appliances of man.

This American Pillar of Hercules stands on the
edge of a deep cafion filled with pine trees, and is an
object lesson to the student of geology as well as to
one interested in the fantastic in nature. The story
cf the pillar is easily told. It stands as a remnant
of the mountain, which has been cut away by the
constant washing of rains of untold centuries. At
first a cloudburst, possibly, formed a channel; this
became a cafion, and as the sides of the mountain
washed away, a column-
shaped mass, which was
more resistant and harder
than the rest, was left. Ac-
cident made the top of the
column larger, as chance
shaped the lower portion.
This monument, due to the
disintegrating power of na-
ture, is formed of a rough
conglomerate which but
adds to its attractiveness,
huge blocks and bowlders
clinging to its sides, stand-
ing out in such relief that
it is almost possible to use
them as stepping stones and
climbd to the summit; yet so
. tall is the pillar, they are
not seen at a distance, and
do not interfere with the
regular outline.

In the accompanying pho-
tograph this stupendous
piece of nature’s carving is
seen. On the right side,
part way up, are projecting
bowlders which weigh sev-
eral tons, and the strength
and nature of the entire
structure can be realized oy
the size of the surmounting
cube, which shows from the
point of view two level taces,
and which it is estimated
weighs one hundred tons or
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pillar, it is known to fame as ‘“Sheepeater’s Monu-
ment,” the real meaning or significance of which is
not definitely known.

Yachtsmen on the coast of Southern California are
familiar with some remarkable monuments. One at
the north end of Santa Catalina rises to a height of
seventy feet directly from the sea—a needle-like rock,

A NATURAL MONOLITH IN IDAHO.
At a point 60 feet frem the greund the diameter is 10 feet,

which from the base deneath the surface to the sum-
mit is believed to #e over one hundred feet. On the
upper portion is a large sea eagle’s nest, composed of
sticks, kelp, and refuse of various kinds, the piling up
of years. When a storm is on, this rock receives the
full force of the sea, which rises high in air to be
swept across the intervening space and envelop the
narrow head of the island in flying scud; yet the
eagles persist in their home. On the north end of San
Clemente Island there is a similar rock, known as

139
the Chimney, which might well serve as a lighthouse

on these rocky shores.

—_— - re— ——— — — —
Higzh-Speed Trials With Electric and Steam
Locomotives.

In the course of the Marienfelde-Zossen high-speed
trials, the safety of working of the current collectors
was particularly remarkable, even for the highe.t
speeds. Special attention was paid to braking and
inertia tests. By increasing the braking pressure, the
Wraking distance was more and more reduced. More-
over, a new device was telted, automatically prevent-
ing the wheels from being braked at decreasing
speeds by drawing air off from the braking cylinder.
Trailing experiments were performed on six-axle
sleeping cars, connected to the high-speed cars, it be-
ing shown that trailers up to speeds of 160 kilometers
will run rather smoothly, material oscillations being

observed only at speeds as high as 180 kilometers.

These experiments having shown that existing per-
manent ways, with careful construction and super-
vision of the track, are capable of standing much
higher speeds than those now in vogue, even without
any specially-designed cars, the Prussian railway au-
thorities have decided on undertaking on the same
Marienfelde-Zossen military railway some further ex-
periments as to the performance and behavior of sev-
eral types of locomotives. It is intended to reach
speeds as high as about 90 miles an hour; and as the
locomotives ordered for this purpose are now complete,
it is anticipated that these experiments will be started
in a very short time.

<O O
00

The Destractien of the Turin Library by Fire,

The famous library of the University of Turin was
destroyed by fire on January 26. It is said that about
3,700 manuscripts, including almost all those of Orien-
tal origin, were destroyed.

The number of volumes lost has not yet been estak-
lished.

The fire practically lasted twenty-four hours, and it
seems certain that three thousand volumes of Greek,
Latin, and other codices were consumed, as well as
the precious Venetian colleetion of books from the
library of Cardinal Della Rovere. The codices from
the celebrated Bob#io Abbey appear to have been
saved, as was the incunabula collection.

Among the codices saved is a very ancient codex
of the fourth century containing the Gospels, as well
as many others of later date. A classic medi®val
book of the greatest value, called ‘“Heures de Turin,”’
»y the Duc de Berry, which Great Britain once sought
to purchase, now appears to have been destroyed, as
was an ancient French translation of Dante. Of this
latter, however, there fortunately exists another copy
in France.

—— i ——————————————
THE BLUE GNU,

An exceedingly interesting animal now on exhibition
at the Zoological Park is the new blue gnu. It would
be hard to imagine a more fantacstic-looking animal.
It suggests to one coming unexpectedly upon it, and
seeing it for the first time, a sort of impossible dream
creature, a cross perhaps between a buifalo and a
nightmare. To the buffalo belong the neck and the

horns, but the tail and the
hindquarters are those of a

horse. The legs are a deer’s
legs, but the head resembles
that of nco other living ani-
mal. The specimen at the
park came from South Af-
rica, where the species
ranges from Orange River
north to V.ctoria Nyanza.
There seems to be no doulbt
that the wild grotesqueness
of the appearance of the gnu
is a provision of nature to
protect the animal. When
frightened or disturbed,
these remarkable antelopes
g¢° through a series of
strange evolutions and ex-
traordinary postures, in or-
der to enhance as much as
possible the oddity and hid-
eousness of their appear-
ance, and to frighten away
intruders.

Cotten Experts.

Although the consumption
of cotton in this country is
greater than that of any
other country in the world,
yet, in addition to supplying
the home market, thoe South
exported Jlast year over
31 billion pounds of cot-
ton, worth 317 million dol-

more. Marvelous as is this

THE BLUE GNU.
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" Legal Notes.

AN UNrFAIR ComMPETITION CASE.—The suit brought by
the Enterprise Manufacturing Company vs. Lander,
Frary & Clark (124 Fed. Rep. 923) brings out a state
of facts which may be considered fairly typical of
one class of unfair competition cases.

Complainant for many years made and sold coffee
mills of different sizes, each having a distinguishing
number, but all of a distinctive shape, design, and
color by which they became known to the public and
acquired a high reputation and large sale. De-
fendant, later, began the manufacture of mills of
exactly the same pattern, admittedly copying those of
complainant in shape and design, and even in coloring,
the only distinction being in the numbers used, which
were also similar, and in the initials and address of
the maker, which were not conspicuous. It was shown
that purchasers had in fact been deceived, and had
bought and used defendant’s mills supposing them to
have been made by complainant.

The plaintiff’s case came perilously near to being one
of trade-mark law, pure and simple. For many years
it had, without deviation, so prepared its coffee mills,
by the use of various devices constantly employed,
that they had come to be generally known as the
‘“Enterprise” mills, and of the plaintiff’s manufacture.
If it had adopted one distinguishing and identifying
mark or device for that purpose, and had succeeded
with the one as it has with the many, a trade-mark
case. would have been presented, upon which a court of
equity would have passed. If any mistake had been
made, it grew out of the abundance of devices adopted;
but, multitudinous as they were, their constant use as
an identifying collocation of devices was admitted.
Any possible weakness from the standpoint of a techni-
cal trademark case rendered the situation exceptional-
ly strong, considering the facts of the case presented,
from the standpoint of unfair trade and competition.

The boldness and evident sincerity exhibited by the
defendant, which may be gathered from its answer
and from the brief of counsel, was a refreshing combi-
nation. In the answer it said that it was doing what
the plaintiff said that it was doing, and that it had an
inherent natural right to do so, and proposed to do the
things which it was alleged that it threatened to do,
and that such action also was right and proper and de-
fensible.

The fallacy of the defendant’s contention has been
more than once called attention to by federal judges.
The plaintiff claimed no monopoly in the manufacture
of coffee mills.

“The world at large and its products are open to the
defendant. It can ransack the universe, and, avoiding
possible patents, put together and market what it will
in the way of coffee mills, with this one exception—
it shall not so arrange its materials and so dress its
goods as to produce and market a coffee mill which
will be liable to be mistaken for the mills upon which,
by long and persistent effort, the plaintiff has been
cnabled to obtain a distinctive reputation.”

The whole case resolved itself down to this: Had
the defendant, by placing its name in some instances,
and in others its initials, upon its coffee mills in the
manner shown, sufficiently distinguished them so that
likelihood of misconception by the ordinary purchaser,
acting in the ordinary way, was eliminated? It failed
to prevent one customer from sending the defendant's
will to the plaintiff for repair, and such a demonstra-
tion of fact is worth any amount of hypothesis. “If
the defendant was excessively anxious to keep off the
plaintiff’s territory, why did it not make some change
in color, configuration, or design? The confusion
could have been avoided with ease. He prepared the

couch with eyes wide open and he ought to occupy -

it now with grace. The absolute similarity of the mills
in an almost endless variety of ways is “so marlked,
the finger directing the purchaser to the plaintiff is
so imperative, that it cannot be possible that the letters
on the periphery of the wheels could blot from the
ordinary mind the forceful evidence of plaintiff’s pro-
duction which the extremely attractive collocation of
colors, shape, and design presents. When the first
glance of the eyes fixes the idea of origin firmly upon
the mind, a minor detail must in the ordinary case
pass unnoticed. By dint of comparison and constant
repetition in the quiet of the courtroom, such a detail
may grow distinct and exceedingly luminous, but in
the crowded store, in the rush and hurly-burly of
everyday business life, it would fade into nothingness
when opposed to the general attractiveness of the
entire structure. That the defendant put into the
hands of the retailer or jobber the means of deceiving,
whether with or without intention, is too obvious to
deserve further discussion.”

The injunction granted was narrow enough not to
interfere with the inherent right of the defendant tc
make coffee mills of such design and dress as it
pleased to employ, and broad enough to prevent the de-
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fendant from marketing a material which, by reason
of its shape, design and arrangement of color and
number, so resembled the coffee mills of the plaintiff
as to be likely to create a misapprehension in the pur-
chasers.

AN ImporTANT ENGLISIT PATENT DEcIisioNn.—Before
Lords Justices Vaughan Williams, Romer, and Stirling,
the case of Davis vs. Curtis & Harvey, Ltd., was
brought on appeal for judicial revision. The facts of
the case are brief. Davis was the inventor of a new
g'unpowder for blasting purposes, afterward known
as “Argus” powder, in respect of which a provisional
specification was lodged in April, 1898. In January,
1899, an agreement was made between Davis
and Curtis, Harvey & Co., Ltd., by which Curtis,
Harvey & Co. agreed to pay Davis, during the
continuance of the agreement, royalties on the
manufacture of the ‘“Argus’” powder, and it was
provided that improvements in and additions to Davis’s
invention should be within the agreement. Curtis
and others were afterward granted letters patent
in respect of another’ gunpowder which afterward
came to be krown as “Bulldog” powder. Curtis, Har-
vey & Co. proceeded to manufacture and sell this
“Bulldog” powder. Davis thereupon brought an action
for royalties under the agreement, contending that
‘“Bulldog” was identical in composition with “Argus”
powder, or alternatively, was an improved modifica-
tion of “Argus,” and was subject to the agreement.
At the trial it was held that the use of lignite instead
of ordinary charcoal as the source of carbon in the
composition of the “Argus” powder was of the essence
of the plaintiff’s patented invention; and that the
defendants in manufacturing “Bulldog” powder with-
out using lignite were only doing what all the world
were entitled to do and without infringing Davis’s
patent; and that such manufacture did not come with-
in the agreement; and also that “Bulldog” powder was
not an improvement in or addition to the “Argus” in-
vention. The action was dismissed with costs. The
plaintiff appealed.

The defendants denied the identity of the “Bulldog”
and “Argus” powders; but in the judgment of the
Court of Appeal, the evidence fully proved the identity,
with the exception that in another invention, disclosed
in the complete specification filed by the plaintiff and
C. W. Curtis, lignite is designated as the source of
carbon. In the complete specification, the inventor
points out what quality of lignite is best suited for
his purpose, and then states that in case lignite in
its natural condition does not, conform to his require-
ments, it may be “subjected to a carbonizing operation
at a very low temperature, in order to bring it into
the desired condition.” In other words, this point is
expressly limited, so far as the carbon is concerned,
to lignite or to lignite which has been subjected to
the carbonizing operation. The argument in favor
of the validity of the patent was this: That this
patentee, for the first time, had used in connection
with a sulphurless powder a new material in the form
of carbon, and a new form of carbon, which had a
special mercantile advantage, inasmuch as it was
cheaper than the ordinary commercial artificially-made
charcoal, which was the material ordinarily used in
these sulphurless powders.

To the court it was perfectly clear that the agree-
ment which was sought to be enforced in this action
did not make the defendants liable to pay royalties
on any powder which, admitting the validity of the
patent, could be manufactured by anyone without in-
fringing the patent. If any person, notwithstanding
the exigencies of this patent, treating it as a valid
patent, had taken the plaintiff’s powder, but substituted
the ordinary charcoal for lignite or lignite carbonace-
ously treated, that person could use the powder he so
made without infringing the patent. That being so,
it was clear to the court that the defendants here
could have used such a powder under the agreement
without paying any royalty to the plaintiff. It was
clear, too, that the. “Bulldog” powder, not being an
infringement of the essence of the plaintiff’s inven-
tion, there had heen no infringement of the patent,
for which reason no royalty was payable under the
agreement.

The court’s decision, therefore, came to this: That
the essence of the plaintiff’s invention was the use of
lignite or lignite subjected to a carbonizing opera-
tion, and that fhe defendant’s “Bulldog” powder was
not an infringement of the plaintiff’s or an improve-
ment or addition to his invention. This was really
not so much a patent case as the case of a construction
of an agreement.

Tk TMroRTANCE OF THE ParexT “Craim.”—Imagine
that a single individual were the originator of wireless
telegraphy as it stands to-day. What would his pro-
tection depend upon? It would depend finally upon
the skill of his solicitor of patents in formulating the
claims of the patent. The inventor might be literary,

‘a great scientist, an engineer, and an electrical expert,
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and he would therefore be able to explain his inven-
tion better than anyone else, and yet, if the description
were not according to form, and especially if the solic-
itor should not have sufficient skill to word the claims
properly to protect the invention, the invention would
be practically given to the public.

The reason I consider the matter of vital importance,
arises from the observation often made in the examina-
tion of a patent that is cited as an anticipation of a
claim filed later. The first step in such an examination
consists in determining if the patent has a claim as
broad as the one alleged to be anticipated, for if the
patent has such a claim, and is not too old, it is advis-
able to purchase it, for evident reasons. Too often
the claim in the patent is found to be short of its aim.
The defect can be remedied, if at all, only by a reissue,
which cannot always be possible.

My object is to show the principle underlying the
difference between a properly broad claim and a nar-
row one, so that an inventor, in writing a description
of the invention for his solicitor, may define his in-
vention after the manner of a sufficiently broad claim.
Electrical inventors are, in the present age, highly
educated and should e perfectly competent to define
their invention from a broad standpoint, and then the
solicitor can improve the wording and form, and sup-
plement applicant’s claims by subordinate and perhaps
by a slightly broader claim.

The inclination is to leave all to the solicitor, but
this is not advisable, because however expert he is, he
is not infallible. The attorney is superior on all formal
matters, but the client is superior on the merits. The
solicitor should acquire as much as possible of the
technical points, and the client should have a funda-
mental knowledge of the nature of claims.

A few years ago there was an inventor who was the
first to invent a new rheostat element adapted to be
varied. His claim on this feature reads:

“The combination, with a box or case, of a pile of
thin sheet-metal resistance plates therein, and a screw
for regulating the pressure upon said plates, substan-
tially as specified.”

An inventor should not only make the invention in
one form, but think of several ways of carrying out the
device, and then formulate a definition to cover all the
devices. All such devices could, I think, be covered
by a claim reading:

“A variable electric resistance, consisting of the com-
bination of a pile of electrical resistance plates, and
means for varying the pressure upon said plates.”

Another case is that of a photometer for measuring
mean spherical candle-power. The method consists in
revolving two mirrors about an axis passing through
the source of light under such conditions that the
light from the source is reflected in different successive
angles of a single plane upon the screen of a photo-
meter, and also transmitted in this reflected passage
according to a certain simple harmonic law. The
broadest combination claim reads:

“In an apparatus for measuring the mean spherical
luminous intensity of a source of light, the combina-
tion of two revolving mirrors, and means for varying
the intensity transmitted to the photometer according
to a simple harmonic law.”

Why limit the protection to mirrors, leaving a loop-
hole for another inventer to use refraction? Why
confine thé scope to a simple harmonic law, when the
inventors are entitled to broad protection upon any
arrangement of reflecting or refracting devices for se-
curing the same result.

The claim could have read as follows:

“In an apparatus for measuring the mean spherical
luminous intensity of a source of light, the combina-
tion of a photometer, and revolvable devices so dis-
posed as to illuminate said photometer proportionally
to the mean spherical candle-power of said source.”

This claim would have protected the invention,
whether on the principle of a simple harmonic law or
some other law. The patent claim is also faulty in the
narrow term ‘“two revolving mirrors.” Other means
could easily be invented, and infringement avoided.
If the scope is not defined by a proper wording of the
claim, the patent is about as valuable as a house stand-
ing on a lot having a defective title—Edward P.
Thompson in Stevens Indicator.

The fact that an invention constitutes an important
and desirable improvement in an art, in the develop-
men* of which many inventors have participated with-
out making such improvement, affords persuasive evi-
dence of patentab lity.

Equity is without jurisdiction of a suit for infringe-
ment, where prior to its commencement defendant had
ceased to infringe, and was at that time neither threat-
ening nor intending to continue infringement.

A patent for a device, which states that a part is
preferably made of a stated material, is not rendered
invalid by the fact that when such part is made of a
certain other material the device is inoperative.
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RECENTLY PATENTED INVENTIONS.

Apparatus for Special Purposes.

KILN—H. M. Buck, DBurlington, Wash.
Mr. Buck’s invention relates to improvements
in kilns for drying shingles, lumber, and other
substances; and one object he has in view is
to construct the kiln in an airtigsht manner.
in order to retain the heat and overcome:
warping or buckling of the parts, thus con-
tributing to economy in the use of steam or
other heating medium and mininizing repairs.

Electrical Devices,

INSULATOR.—1L. STEINBERGER, New York,
N. Y. 'the several objects of this inventor
are to product a neat, simple, efficient, and
cheap construction admitting of a calele beiugl
secured thereto in more than one manner |
and having advantages of strength and thoi-
ough insulation, safety connection with the |
cable, and perfect adhesion between the por-:
tions made of metal and insulating material. ;

BINDING-POST.—L. STEINBERGER, Newl
York, N. Y. In this case the purpose is to’
produce a device adapted for service in a great
variety of places in or about electrical ma-
chines and to provide a mode of attachment
which, while forming a perfect electrical contact
between conductors shall also mechanically
clamp them together securely without diminish-
ing their tensile strength and which shall. at the
same time permit them to be attached to or de-
tached from the suppurt when necessary and -
admit of either wire being attached or re--
moved without disturbing either of the re-
maining wires.

ELICTRIC FIRF-ALARM. —J. A. BARTEN
and S. R. SNEERINGER, Philadelphia, Pa. The
invention relates to automatic electric fire--
alarms of the type in which a fusible substance
is melted when the apparatus reaches a certain
temperature, thereby sounding an alarm. T is
substance may be paraffin, stearic acid, rosin,!
wagx, tallow, or lead or a mixture of several sub--
stances. When it melts and flows upward,
around the piston, the movable contact mem-
lLer closes upon the fixed contact and sounds
the alarm, |

AUTOMATIC ELECTRIC PUMP.—F. L. OR!{.'J
Thurman, Iowa. Mr. Orr’s improvement is in
the nature of an automatic electric pump de-
signed to lift and force water or other liquid-
to any desired height, to be antnumt.iczmyi
started into action or stopped, according as the
tank is empty or full, and operating in a
smooth and practically noiseless manner and
with an economic expenditure of electric cur-
rent.

Engineering Improvements,

BOILER-BRACE.—E. Ceek, Portland, Me.
The object of the invention is the provision of
a new and improved brace which is simple
and durable in construction, cheap to manu-
facture, readily applied, and arranged to pre-°
vent the boiler-head from bulging outwardly
and loosening the joints of the tubes in the-
head. |

ROTARY ENGINE.—W. 8. CHAPMAN. decd,
C. A. HastiNgs, Lewiston, Idaho, Administra-|
tor. In this patent the invention consists in;
the novel construction and arrangements of
parts designed to form a rotary engine of high
efficiency adapted to operate with steam at a
high pressure of three hundred pounds, more ;
or less, and in which the steam exerts a steady!
pressure with little or no back pressure and a
great economy of steam.

Heating and Lighting Apparatus.

IIOT-AIR FURNACE.--T. F. MEINHARDT,
Charlottesville, Va. This inventor has made
an improvement in hot-air furnaces, and par-
ticularly in that class of such furnaces wherein !
the products of combustion are caused to trav-
erse a somewhat circuitontls passage in order-
to extract as far as possible all the heat
units. The furnace may be made of steel,-
wrought or cast iron, or other material, in one:
piece or in several sections,

Machines and Mechanical Devices.

PUNCIIING-MACHINE.—O. I. WeeDBURN,
Pierce, Texas. In this patent the object of the
improvement is to furnish a new punching-
machine more especially designed for punching !
holes in hollow hodies—such as pipes, casings, :
and the like——and arranged to punch the holes
from the inside of the hollow bodies in a very
simple and economical manner.

COMBINE® LOCK AND LATCH—B.
ScHAcHT, New York, N. Y. The invention has
reference to improvements in combined locks
and latches of that class wherein there is
united a lock-bolt adapted to he operated by
a key and a latch-bolt normally under control
of a knob-spindle and adapted DLy a push-
button controlled dog mechanism to be locked
in a projected or shot position.

WIRE-WORKING TOOL.—B. B. FRLTUS,
Mingary, South Australia, Ausfralia. In this
instance the invention pertains pacticularly to
improvements in tools for manipulating wire
in building wire fences, the object heing to
supply a tool of simple construction and have

(ing

. WELSH, New York, N. Y.

tcars travel in spiral paths and a good pan-!
- oramic view of the locality is afforded to the:
. passengers.

© stance

‘vention relates to means for supporting the

.in a former patent sranted to Mr. King.
! operation is that of a draft-spring to favorably
i modify by elasticity all irregularities of action, ,

. . !
in its several devices implements for'!
stretching, twisting, holding, and cutting wire,

and other devices found useful in fence-build-
ng.
AERIAL WHIRLING TOWER.—1J. H.

of this inventor is to provide a simple and se- ||
cure form of apparatus wherein provision is:
made for carrying passenger-cars to a desired;
height above the ground and for moving the
cars in a circular horizontal path during the
elevation and lowering movements, whereby the |

FAN-ACTUATING MECHANISM.—J. F.
CARR, Coushatta, La. This inventor’s improve-

The object in view :

ment refers to a class of actuating mechanism
driven by the descent of an attached weight,
and has for its object the provision of novel!
simple details of construction for an apparatus’
which adapt it for the vibration of a plu~--" VI
of fans connected therewith. Means are pro-;
vided for adjusting the length of the ar~~ that
carry the fan-blades, so that a current of air
may be produced at different heights from the
floor in rooms of various heights.

WINPMILL-PUMP COUPLING.—C. w.
BECKER, Charles City, Iowa. In this case the
invention pertains to a windmill-pump coup-
ling of that form in which the windmill-rod
and the hand-lever may be alternately coupled
to the pump-piston to allow the latter to be
worked either by hand or by the windmill with-
out interference with each other, the change
being made by a mere adjustment of the hand-
lever of the pump.

MIXING-MACHINE.—C. E. FeeTE and C. T.
FeerTE, Nunda, N. Y. The purpose in this in-
is to provide a mixing-machine, par-
ticularly designed for producing concrete, mor-
tar, and the like and arranged to insure ga
thorough mixing of the ingredients to produce
a mass of uniform composition throughout and
to allow of running the machine either as a
continuous-discharge machine or for forming

i

ready adjustment across the doorway. The -
special object in view is to provide a door
or barrier specially adapted for freight-cars in
hauling wheat or other cereal srain, the Dar-
rier being placed on the inside of the cat-:
doorway and secured together by cleats. :

Miscellaneous,

HANBDLE FOR BASKETS.—B. J. Racarz,
St. Joseph, Mich. Broadly stated, the inven- !
tion comprises a rod having at one or both .
ends for attachment to a basket or the like a |
substantially 1.-shaped portion with para]leli
sides lying in close proximity and one of |
said sides having at its lower portion a pro-|
Jjection arranged to engage under the support-:
ing-strip at the top of the basket. The handlet
can be quickly and easily applied to the top
edge of a basket having on one or both sides a
reinforcing-strip. i

BOX-FASTENER.—E. T. REILLy, Evansville, |
Wis. Mr. Reilly’s invention has reference to :
fastening means for boxes in general, but in-!
tended more particularly for boxes in which |
tobacco is packed. The invention as a whole
provides a box specially adapted for packing
leaf-tobacco, owing to the fact that the box
is many times opened for tobacco inspection.
The improvement affords malerial advantage
over any similar box, as a protection to orig-
inal packages of leaf-tobacco against rough:
usage.

BELT AND GARMENT FASTENER FOR'
SUPPORTING SKIRTS OR TROUSERS.—G. |
SceMITT, Pittsburg, Pa. "That class of devices
which are adapted for detachable connection
with a shirt-waist and belt for the purpose
of supporting either skirts or trousers is im-;
proved by this invention, i

which provides at-
taching devices of novel form arranged to be
concealed when in use whether a belt be worn:
or mot. It is thus adapted to be worn by |
either sex and is so constructed that it may.
be quickly applied or detached.

SQUARE.—G. A. Sturmens, Memphis, Tenn. !

De-

HORSESHOE-CALK.—C. L. BAHLY,
corah, Iowa. One of the principal objects of
Mr. Bahly’s invention is to overcome numer-
ous disadvantages and objections common to
many similar devices and also to prowide de-

; vices of this kind which are effective and

reliable in use, besides being easily applied and
comprising few parts not easily broken and
not liable to get out of order. A new calk
may be substituted by simply removing the
screws, sliding the calk-plate back out of its
retaining portion of the shoe, and attach a new
plate.

FLY-CLOSER FOR SHOE-UPPERS.—S.
CreUTIER, Lewiston, Me. The object of this
invention is to provide a closer or hoidur for
the convenient and reliable closure of the fiy
for a shoe-upper which will without injury
thereto be adapted for a removable engagement
with the perforations of the edges of the {ly
in the vamp or shoe-upper and hold the edges
from spreading apart while the shoe is manu-
factured.

MOVABLE T@Pr.—S. CrLotrier, Lewiston,
Me. In this patent the object of the inven-
tion is to provide novel details of construction
for an ordinary peg-top, which facilitates the
raising of the top, while it is spinning and
changing its position without materially clieck-
ing the speed of rotation. The top is spun in
the usual way by the use of a cord.

PROCESS OF MANUFACTURING VAR-
NISH SUBSTITUTES.—R. BLUME, 46 Kaiser-
strasse, Magdeburg, Germany. This invention
has reference to a process for the manufacture
of a varnish substitute from rosin-oil, the said
product being distinguished by great elasticlity
and uniform drying qualities. Varnishes and
varnish substitutes as manufactured hereto-
fore by the employment of rosin-oil presented
the inconvenience of being difficult to dry
and of becoming sticky after a short time upon
the action of heat. This process avoids a lia-
hility of the coating cracking, becoming sticky
again or getting brittle.

NECKTIE-RETAINER.—M. C. LEWELLYN,

and discharging the mass produced in batches.| This invention refers to a class of plate-metal Buffalo, N. Y. The object in this improvement

Of Interest to Farmers,

TONGUE-SUPPORT AND SIDE-DRAFT
CHECK FOR GRAIN OR GRASS HARVEST-
ERS.—C. F. OrRTMAN, Martinton, Ill. The in-

‘tongue of a grain harvester and binder or of a
wide-cutting grass mower. The object is to
provide a device which embodies details of
construction that adapt said attachment for|
convenient adjustment to compensate for turn-;
ing movements had by the harvester while iui

| operation and also reliably counteract side draft}
t incidental to such machines. :

Pertaining to Vehicles,

DRAFT MECHANISM FOR TRACTION-
SLEDS.—N. E. Brewn, Robbinsdale, Minn.
The object here is to provide means for anchor-
ing forward ends of a doubled transmission-
cable having the rear or intermediate portion
connected with a winding-drum or an engine ;
which is placed on a sled, the operation -being .
in such a manner that while the portion used
for draft is being wound on the drum the oppo-
site portion is Deing unwound and laid forward
for repeated use, and means for reversing the |
winding-drum simultaneously with each change
of anchorage, so as to make draft and forward
motion practically continuous.

SPRING BRAFT ATTACHMENT—G. W.
KiNG, Washington, D. C. The present inven-
tion is an improvement upon a device shown
Its .

receiving with safety sudden shocks and blows
which might otherwise injure the animal, load,
harness, or vehicle. The spring is subject to
no more strain than is sufficient to counter-
balance its resistance to compression, the re-
maining strain being confined to the trace and
other connections. If the spring Dbreaks the
accident should not involve the separation of the
draft connections,

Rallways and Their Accessories.

RAILWAY.—S. E. JaAcKMAN, New York. N.
Y. This railway is for amucement use in
pleasure resorts, etc., and Mr. Jackman’s object
is to furnish a new and improved switch-back
or inclined railway arranged to take up a
comparatively small amount of ground or floor
space and to afford a long and exciting ride.
especially as a car during a part of its journey
races side by side with a preceding car and
again with the next following car to the great
diversion of the occupants.

BRAKE-SLACK-ABDJUSTER.—W. J. Iie-
viLue, Denver, Col. }r. Keville’s invention re-
lates to improvements in devices for taking up:
or adjusting the slack in railway-car air-brake ;
mechanism, an object being to provide a simple
device for this purpose that will automatically
take up any slack that may occur through the
wearing away of parts or other abnormal travel
of the brake-operating system. |

GRAIN-CAR DOOR.—E. E. KENFIELD, Wash-
hurn, Wis. In this instance the invention has
seference  to srain-car doors. It consists,
broadly stated, of a peculiar door-.adapted for

[ vision of a device which may be used advan-

squares used by woodworkers and other mech-

a tool of the class indicated that its two mem-
bers are rockable one on the other, so as to
permit them to be folded flatwise together and |
also to adapt the members for instant adjust- |
ment to form a true square when desired. .

OPTICAL BEVICE.—M. I. SHEA, Newport, |
R. I. This device is designed to contain views |
or pictures. In the present instance the in-
ventor has in contemplation providing an op-:
tical device which may contain a number of !
views or plates, each of the views or plates!.
being DLrought into use in line with the vision
as the box or main body of the device is turned
in various directions.

GLAZED STRUCTURE.—J. A. PAYNE, Jer-~
sey City, N. J. In this patent the invention
relates to the construction of greenhouses, sky-
lights, and similar structures; and its object
is to provide a structure arranged to combine
strength with lightness and preserve the wood
against the ill effects of moisture, thereby in-
suring long life to the structure.

CABINET.—I. Masen, New York, N. Y.!
The object is to provide a cabinet of novel
construction and particularly adapted for the
convenient storage of cigars, beverages, and
the like and so arranged that the top and
front closures will swing together, whereby the!
contents of the cabinet may be reached both
from the top and front, the top closure serving
as a support for articles when in either closed:
or open position, i

CLASP.—O. J. JoNES, Bangor, Pa. In this!
case the invention pertains to improvementsi
in clasps particularly designed to he used in!
liem of Duttons for securing suspender-ends
to trousers, an object being to provide a
clasp of simple construction that may be quick-
ly engaged with the waistband of trousers and
as readily detached.

ROLL NOTE-BOOK.—O. HuLBACK, Crooks-
ton, Minn. This invention refers particularly !
to improvements in devices for holding rolls,
or thick strips of note-paper for the use of:.
stenographers, an object being to provide a
device for this purpose that shall be simpie
and inexpensive in construction and of great
value and convenience in making notes from
extended discources or dictations.

FLASK FOR VOLATILE OR OTHER
LIQUIDS.—H. GerrTz, Irankfort-on-the-Main,
Germany. Inconveniences often result from

the obstruction of the capillary exit in flasks
of the sort designed for the issue of ethyl
chlorid, the obstructions being generally
caused either by the rubber which closes the
capillary orifice at its upper part directly press-
ing upon its upper part or by dust in the
flagsk or liquid, which dust clogs the capillary
canal at its lowest part. By making the
capillary orifice independent of the flask the
inventor obviates this objection.
INSTRUMENT FOR BETERMINING THE
PPOSITION O CUTTERS ON MOLBING CUT-
TER-HEADS.-—I. Fuy, Jersey City, N. J. Mr.
Iay’s invention has reference to an instru-
ment for determining the position of knives
on the cutter-heads of wood molding or planing
machines, and the object in view is the pro-

tageously in ascertaining the extent or dis-
tance that any kind of knife or cutter should
project from a cutter-head of any style or pat-
tern.
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is to supply a device that can be readily ap-

"anics, and has for its purpose to so construct:plied to a tie after it is put in position that

will effectually prevent the displacement of
the tie and keep it from moving upward. A
strip or plate has projections at one end ar-
ranged to engage the tie, while the opposite
end contains a slot or similar means for engag-

' ing a portion of the adjacent wearing-apparel.

COMBINED SCHOOL SEAT AND PESK.—
J. H. SUTHERLAND, Bawkins, Col. A promi-
nent object in this improvement is to furnish
a structure which is simple in construction
and also in which the desk is bodily adjustable

+as to height, while the top thersof is independ-

ently adjustable to varying inclinations, where-
by a scholar or pupil is enabled to occupy a
natural position seated at the desk perusing a
hook or studying a lesson placed upon the top

. of the desk.

COOLER FOR LIQUIPS.—J. L. STEITZ,
Chicago, Il1l. The invention refers to improve-

: ments in cooling devices for liquids under pres-
{ sure—such, for

instance, as beer—the object
being to provide a device for this purpose de-
signed to be placed in a box of cracked ice and
not liable to be broken or injured by the ice,
as often happens to the usual coiled pipes.
CURLING-IRON HEATER.—O. WALSH, New
York, N. Y. In this patent rh+ invention has
reference to curling-iron heaters, the invenior's
more particular object being the productien oi
a neat and simple heater, preferably made
from a single sheet of metal and etherwise
suitable for an article of manufacture. The
strueture affords a maximum of strength and
ornamentation with a minimum of metal.
MEGAPHOND.—C. MELVILLE, New York,
N. Y. Among other advantages this inventor
has for an object the production of a collapsible
article which may be folded compactly to facili-
tate storage and transportation and at the same
time may be easily and quickly adjusted in a
way which prevents collapsing of its parts, so
that the device can be used like an ordinary

:rigid megaphone.

REVOLUBLE WINBPOW.—E. C. SeMERS,
deceased, N. L. Somers, administrator, Corn-
ing, N. Y. The aim of this inventor is to
provide a new and improved window which is
simple in construction and arranged to per-
mit of conveniently locking the sash to the

- slide, to move the sash up and down or to un-

lock the sash from the slide for turning the
sash on its )lrots.

BAG-CLORTRE. -G, WINKLRR, Sardis,
Ohio. Mr. Winkler’s invention pertains to im-
provements in bag-closures, the same being de-
signed for use more especially on flour ana
grain bags; and the object he has in view is
the provision of a construction for easily and
quickly closing the mouth of a filled bag with-
out tying or sewing the same, and which also al-
lows the bag to Dbe renewed by securing a new
bag to the closure.

MINNOW-BTCKET.-—T. B. WiLsoN and A.
L. DaviD, Epes, Ala. Tn this case the inven-
tion is an improvement in that class of min-
now-buckets which are provided with an air-
pump for forcing air through the water for
the purpose of aerating the liquid, and thercby
extending the life of the minnows to an in.
definite period.

TOY GOLF-PLAYER.—P. A. VAILE, Auck-
land, New Zealand. One object of this inven-
tion is to produce a toy figzimme in which the
parts normally take the position assumed by
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a player in *“addressing” a golf-ball, a part
of the fisure being capable of movement in a
correct or true manner to strike the ball by
a miniature golf-club in the hands of the fig-
ure,

WASHING-MACHINE.—W. T. RUSK, Ster-
ling, Neb. This apparatus belongs to that
class of washing-machines in which an agita-
tor is mounted to operate in a tub, and the
water caused by this agitator to circulate
through the clothes to clean them. The inven-
tion resides particularly in the construction of
the agitator and in the relative arrangement of
the same with the tub, the operating means, and
the framing of the apparatus.

ICE-CREAM FREEZER.—J. PRrang, Waco,
Texas. This invention comprehends generally
a peculiar co-operatve arrangement of an in-!'
sulated jacket, a cream-holding cylinder end-
wise movable into the jacket joined with a’
feed member for feeding the liquids to be
frozen into the cylinder, a rotary dasher op-,
erable within the cylinder for agitating the
material being frezen, and a second rotary
dasher device operable between the cylinder
and jacket for keeping in agitation the refrig-
erating mixture.

CASE.—J. F. PrenNtICcE, New York, N. Y.
The case invented by Mr. Prentice comprises
a base and a cover, the latter being fitted with
a suitable handie and mounted to slide on
the base. Fastening devices are provided for
holding the cover in active position and means
are also provided for automatically moving the
cover back out of position as soon as the fas-
tening devices are released. The case is for
use in inclosing type-writing, adding, sewing,
and other machines.

STOVEPIPE-LOCK.—W. A. PETRIE, Petos-.
key, Mich. The aim in this improvement is to
provide a novel simple device for automatically
locking the inserted end of a stovepipe in the
aperture it occupies in a draft-flue or chimney
and also to provide convenient means for re-,
leasing the stovepipe-lock when this is de-
sired.

TROUSERS CREASER AND PRESSER.—
E. GraHAM, Orangeburg, S. C. In this patent
the invention relates to improvements in de-
vices for creasing and pressing the legs of
trousers, an object being to provide a device
for this purpose of simple construction that
may be operated by any one and that will
form a lasting crease without employing a
hot iron.

PRAWERS.—J. GUGBNHEIM, G. A. CAPITeN,
L. ®. HErRICK, and H. JAcess, Scranton, Miss.
These inventors have made an improvement in
that class of undergarments which are composed
of fabrics of different degrees of elasticity, one
being preferably a woven fabric and the other
a knitted one. In the drawers the invention
is embodied in the particular form and ar-
rangement of the knitted or most elastic por- .
tions with reference to the woven or less
elastic portions, whereby certain advantages
are attained.

STAIR STRUCTURE—N. DBeis, DBrooklyn,
N. Y. In this case the invention has reference
to improvements in metallic stairs, an object
being to provide a stair structure of noveli
construction in which a plurality of steps and;
risers are formed from a single length of
sheet metal. The stair structure embodying -
this invention is very light, yet sufficiently
strong for the purpose designed.

FLUE-EXPANDER.—J. W. FAESSLER, Mo-
berly, Mo. This invention is an improvement
in flue-expanders of the roller type—that is-
to say, in expanders whose body is provided
with a longitudinal bore to receive an expand-
ing-mandrel and with antifriction-rollers work-
ing in contact with the mandrel and adapted
to move laterally in longitudinal slots. Mr.
Faessler has invented another improvement in
that class of flue-expanders which are com-;
posed of a cylindrical body having a longitud-;
inal bore to resceive the expanding-mandrel and
longitudinal slots to receive antifriction-rollers’
and are further provided with an enlarged cir-g
cular collar, the latter forming a circumferen-,
tial shoulder which in practice works in con-
tact with the end of a boiler-flue when une
same is being expanded. Means are provided
to work in contact with the end of a flue when
the tool is used for expanding the latter,

The ob-*

KETTLE.-—R. BrRANDT, Athens, Ga.
ject in this improvement is to produce means
whereby the surface within a given area ex-
posed to the heat may be increased in order
that the contents of the kettle may boil in less
time than with the flat-bottomed kettle, and
the invention may be embodied in kettles, in-
cluding double boilers for Kkitchen use, boilers
for candy-making, those used in preparation
of chemicals, in cabinet-makers’ glue-pots,
chafing-dishes, tea-kettles of all kinds, evaporat-
ing-pans, and the like.

KNOCKBPOWN UMBRELLA.—H. FEgspnN-
FpL», Hoquiam, Wash. The umbrella is of the
so-called “Knock-down” type. It is made up
of parts which may be readily assembled or

- pairing watches

taken apart. If almost any piece be broken, it
may be replaced by another without the ald
of a workman, It is strong, cheap, and dur-
able.

NoOTE.—Copies of any of these patents will be_\
furnished by Munn & Co. for ten cents each.
Please state the nam= of the patetitee, title of
the invention, and date of this paper.

READ THIS COLUMN CAREFULLY.—You
will find 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 desic-

ingtheinformation. im every case it is neces= .

sary to give the number of the inquiry.
MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 5082.—Wanted, the two following
addresses : C. C. Stuart, maker ot horizontal band saws;
also D. A. Kennedy, maker of sawmill machinery.

* U. 8.” Metal Polish. Samvles free.
Inquiry No. 5083.—For manufacturers of adver-
tising novelties. :

AUTOS.—Duryea Power Co., Reading, Pa.

Inquiry No. 53084.—For machinery for making
water-colored and oil-finished shade cloth.

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

Inquiry No. 5085.—For makers of sheet metal
stampings. :

American inveuntions negotiated in Europe,
Hamburger, Equitable Building, Berlin, Germany.
_ Inquiry No. 5086,—Fer the makers of the Merrill
band paper punch, muade of stamped metal.

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

Inquiry No. 5087.—For makers of paintgrinders’
aud mixers’ machinery.

Special and Automatic Machines built to drawings on
contract. The Garvin Machine Co., 149 Varick. cor.
Spring Streets.,N. Y.

Inqguiry No, 5088.—For makers of a small, light-
weight jack screw, also tor makers of spring washers
for bolts,

FoR SALE.—Patent on finest spike and bolt puller in
existence. No. 7i4,107. For particulars write W. L.
Harris, Central City, W. Va.

Inquiry No. 5089.—For makers of machines for
beveling glass,

Indianapolis.

Felix |

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

lu}uiry No. 3090.—Fer makers of electric regis- -
ters for use with single dry battery und ceunting exact
number of revolutions.

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

Inquiry No. 5091.—For makers of a check board
to be used as a time cleck er register. :
The largest manufacturer in tbe world of merry-g£o
rounds, shooting galleries and hand organs. For prices

and terms write to C. W. Parker, Abilene, Kan.

Inguiry No. 3092.—For manufacturers of electri-
cal pumps.

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

Inquiry No. 5093.—For makers of machinery for
mannfacturing sirawboard fillers fer egg cases.

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

Inguiry No. 3094.—For manufacturers of all |
kinds of handles. ° :

In buying or selling patents fnoney may be saved !
and time gained by writing Chas. A. Scott, 705 Granite '
Building, Rochester, New York.

Highest references.

Inquiry No. 5095.—For manufacturers of spring i
motors as are used in phonographs and show window -
turustiles.

Wanted—Revolutionary Documents, Autograph Let-
ters, Journals, Prints, Washington Portraits, Early
American [llustr:ted 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. 5096.—For makers ef machines for
making cloth buttous and for stamping the tin parts
for such buttens.

SOUTH AMERICAN AGENCY WANTED, — Reliable
party resident in South America desires to represent
or act as selling agent for manufacturing or export
firms. Address A. M,

122 Front Street, New York.

Tnquiry No. 3097 .—For manufacturers and distri-
buters of electric carbon.

Powder Patents for sale, Nos. 177,347 and 159,385. For
particulars, write W. M. Spore, Argenta, [lls.

Inguniry No. 3098.—For theaadressof the Mono-
plex Telephone Co.

¢®™ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway
New York. Freeon application

Inquiry No. 5099,—For makers of optical and
photographic novelties.

Inguiry No. 5100.—For a machine for manufac-
turing small seamless rubber tubing or small rubber
rod.

Inguirv No. 3101.-For manufacturers of glass

paper weights.

5102.—For makers of tools for re-
and clocks.

5103.—For makers of castings for

Inquiry No.

Inquiry No.
gasoline mators.
Inquiry No. 5104.—For the makers of the X-ray

slot machine.
Tnquiry No. 5103.—For makers of iron fence and
tree guards. '
Tequiry No, 5106.—For macbines for making con-
crete building blocks, bricks, fence posts, pipes. ete.
Inguiry No. 5107.—For makers of revolution
counters. !

Inguiry No. 5108.—For manufacturers of water
motors. |

Inquiry No. 5109.—For addresses of a parachute
factory, an umbrella factory and a place te buy thin,
light-weight steel tubing.

Inquiry No. 5110.—For makers of finished hand
w-.eels about 4 and 6 inches in diameter.

Inquiry No. 5111.—For a small, hand portable
fire escape. |
Tnguiry No, 5112,—For manufacturers of ice-
making and refrigerating machinery.

Tuguiry No. 5113.—For manutacturers of cast
steel tubing.

Inquiry No. 5114.—For manufacturers of rubber
muci‘age. )

Inquiry No. 5115,—For ahand power loom which
is suitable for weaving rag carpets.

Inquiry No. 3116.—For makers of cein-yperating,
eneraving and name-plate machines.
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(9306) C. C. asks:
ever been liquefied? If so, by whom, at what
temperature, and under what circumstances?
A. Nitrogen was liquefied many years ago in
an experimental way, but can now be liquefied
In large quantities with the oxygen in liquid
air. It liquefies at —318 deg. Fahr. For the
process and apparatus for liquefying gases see
Sloane’s “Liquid Air,” which we can send you
for $250 postpaid. 2. What is the full mean-
ing of the term oxidizing agent? A. An oxi-
dizing agent is one that will furnish oxygen to
some other substance to change it to an oxide.
3. What temperature is acquired when carbon
is gasified? A. Carbon is vaporized at the
temperature of an electric arc, 6,300 deg. to
7,000 deg. Fahr. 4. The following experiment
was to be performed before the physics class,
taken from our text, Carhart and Chute, illus-
trating the disappearance of heat during solu- !
tion: Pour a few cubic centimeters of water
into a beaker, and ascertain its temperature.
Then add a few crystals of sodium sulphate.
The temperature will fall as they dissolve. The
temperature of the water was 21 deg. C., and
when the sodium sulphate was added, the tem-
perature rese to 25 deg. C. What was the
cause? A. It would seem as if there were
some error in the substances used. The ex-
periment of dissolving sodium sulphate in water
to show the latent heat of solution is a com-’
mon one. If hydrochloric acid were used in
place of water, the drop in temperature would
be much greater. If by mistake a substance
were used in which some chemical action took
place, then heat would be produced.

(9307) L. A. S. agks: 1. Why will a
polished receptacle hold heat longer than one
not polished”? A. Bright polished surfaces are

1. Has nitrogen

well known to radiate less heat than the
same surfaces that are rough or colored.
Roughness increases the surface area of a-

radiating vessel or object, and hence the in-
in the amount of radiation over the
2. Will a
certain amount of gas heat a room more quick-
ly when burning in a stove, or is directed
against a piece of metal heating the metal first,
or when it is burning openly in the room?
And if it heats the room more quickly when
burning in the stove, what is the reason why?
A. There is no more heat created in either
case by the perfect combustion of the gas,
but the low radiant heat from the surface ofi
the metal plate, as well as from the metallic
surface of a gas stove, has a soothing effect .
upon the nerves, and thus induces the feeling®
of warmth. 3. What is the construction of
small barometers, used by the side of ther-‘
that crystallize something in a
indicating fair, change, and stormy !
Also what is the cause of this ac-|
A. The so-called weather-glass barom-
eter is a sealed glass tube nearly filled with |
a saturated solution of camphor in alcohol,
which crystallizes more or less by changes of
temperature. It is of no value as a barometer,
and is not influenced by changes in atmos- |

. pheric pressure.

(9308) J. R. D. B. asks: Is it possible .
to produce a perfect vacuum? A. A perfect
vacuum cannot be produced by a pump. Some
remains. A vacuum may, how-
ever, be made by a pump so good that elec-
tricity cannot pass through it. It is said.
that a perfect vacuum has been made by tak-
ing a long piece of hard glass tubing closed
at one end and filling it with a soft glass
which melts at a much lower point. Now
connect this to a pump, so that the tube may
be heated and the inner soft glass be melted
while the air is pumped off around the lower

end of the tube. The soft glass will slide
down the tube, leaving a vacunum above it.
When allowed to cool, a perfect vacuum

would exist in the space at the top of the,
tube, but no use could be made of it. even if-"
such an apparatus were ever actually con-
structed.

(9309) J. H. G. writes: 1. If a cy]in-‘
der is equal to 4 sequare inches in diameter,
and the piston stroke is say 12 inches, and*
the discharge pipe is equal to one square inch
in diameter and 100 feet high, will the fric-
tion in the pipe and the friction against the
upper end of the cylinder require the same
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 which is correct in his opinion :

amount of energy to empty the cylinder as it
would to lift the 4-square-inch column of
water one hundred feet? A. The arrangement
as described in your inquiry is ratlher ambigu-
ous as regards friction, which is a small item
in energy of pumping. The pressure and ve-
locity of the fluid pumped control the condi-
tions of friction. The energy of the pump
piston to force a column of water 100 feet
high is the same in a 1-inch and a 4-inch pipe,
save the friction, which is greater in the 1-
inch pipe for a given time. 2. If a bottle or
vessel is tightly corked, and a weight attached
so that the vessel is submerged, will it sink
to the bottom of 400 feet of water, or will it
require more weight to keep it at the bottom?
If so, how much, or what is the proportion?
A. The condition of a bottle tightly corked
and weighted to sink beneath the water is the

'same as any solid body of the same density,

and if it sinks at all, it will go to the bottom
at sgreat depths. Although water pressure in-
creases with the depth, its density is but little
changed, as water is but very slizhtly com-
pressed under great pressures. At the depth
of a mile a cubic foot of water will weigh
about a half pound more than at the surface.
The elasticity of any body sinking in the
ocean will have its density increased by the
pressure as much or more than the increase in

“the density of the water.

(9310) G. N. L. asks: Can you fur-
nish formulas for solution for oxidizing copper
and another for producing satin finish on brass?
A. For oxidizing copper, dip the finished arti-
cle in a solution of one drachm of nitrate of
iron in one pint of water for a few minutes or
until the desired color is obtained. The ormolu
dip or satin finish on finished brass is made in
proportions as follows: to 1 gallon sulphuric
acid add 6 pounds niter, % pint nitric acid,
1% pint muriatic acid. Add the nitric and
muriatic acids a little at a time. The brass
must be perfectly cleaned by dipping in hot
soda water ; wash in hot water, and dip for a

. few seconds, and wash in hot water.

G. G. G. asks: Kindly tell me
A says a live
organic body dropped into a pool, which has
been heavily charged Ly passing an electric cur-
rent through it, will be thrown into space by
the temporary ennihiletien of sravitation; B
says that if any such result is obtained, it is
due to the action of said body’s muscles in
opposition to gravitation. A. Several things
may be said in reference to *‘a live organic body
dropped into a pool which has been highly
charged with electricity.” A pool cannot be
charged with electricity. The earth would con-
duct the electricity away as fast as it reached
the water. There would be no difference be-
tween dropping a live organic body into the
water of a charged pool and a dead organic
body into the water of a charged pool, or drop-
ping a stone for that matter. There is no such
thing known, as a possibility, as the *‘annihila-
tion of gravitation.” A live organic body would
be very likely to jump when it struck water in
falling, and if the water was shallow it might
jump from the bottom, and so jump out. This
could not be called an annihilation of sravita-
tion by any stretch of language whatever; it
would be “the action of said body’s muscles in
opposition to gravitation.” Why not say in
plain English, if an animal is dropped into the
water, it will jump out of it if it can?

(9312) R. M. S. writes: Two large
buildings erected by the State for the Northern
Normal and Industrial School at Aberdeen,
S. D., have caught fire, the one over a year ago
and the other Wecember 31, 1903, under peculiar
conditions, the theory being that both fires were
due to spontaneous combustion, and 1 write
to name the conditions and solicit an opinion.
In the case of the last fire, the building was
practically completed, no stoves or fires of any
kind were in or around the structure, which
was heated By steam. The fire caught about
five o’clock in the morning, on the first floor
above the basement, where workmen had been
busy all day oiling the floors. At night the
doors were all closed and locked, the rooms be-
ing kept warm all night by the steam heating
system. The temperature outside was 25 de-
zrees below zero, and on the inside of the
building about 7@ degrees above zero F. An
opinion from so able an authority as the ScIEN-
TIFIC AMERICAN as to the cause of this fire,
would be greatly appreciated. A, Woodwork,
such as floors that have been oiled with lin-
seed oil, generally boiled oil with a drier, is
not known to take fire by spontaneous combus-
tion ; but the rags or cloths used for oiling or
rubbing the floor are very liable to take fire by
spontaneous combustion, especially if thrown
together in some out-of-the-way place. It will
be well to make a rigid inquiry of the workmen
as to what they used in oiling the floors anad
where they deposited the articles used in rub-
bing the floors. A single rag bunched, not
larger than 4 or 5 inches in diameter, left be-
hind or close to a radiator, will take fire in a
few hours, and if several such bunches of oily
rags are thrown together in a corner or closet,
fire will surely follow in a room heated to 75
degrees F. Very interesting articles on sponta-
neous combustion and its causes are cont@ined
in SCINNTIFIC AMERICAN SUPPLEMENT, Nos.
81, 132, 798, 929, 936, 10 cents each mailed.

(9313) W. G. S. writes: The feed
water for a Dboiler is contained in an air-tight
tank, and it is to be forced into the boiler by

(9311)
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means of compressed air acting upon the sur-
tace of the water in the tank. 'The three fol-
lowing experiments are supposed to be tried,
so that at the beginning of each surrounding
conditions are precisely alike, viz, pressure,
temperature, quantity of heat or heat energy
in the boiler, quantity of water delivered, etc.
No heat is to be added to nor taken away from
the boiler except as mentioned; the air .com-
pressor is to be run by some entirely separate
source of energy, as a water power, The loss
of heat by radiation is to he ignored. A cubic
foot of feed water is to be delivered into the
steam space or above the water line, and in tne
form of a jet or spray, in order to condense as
much steam as possible. In this case the feed
water absorbs the heat of the condensing steam.
The temperature and pressure would change,
but not a particle of heat or heat energy would
be lost or used in any sense of the word.
is a source of energy solely on account of its
position in the boiler, and under the conditions
of the experiment the only possible loss or
escape for the heat is by radiation, and this we
are to ignore.
after the experiment, precisely the same amount
of heat energy that we had before the experi-

ment began; in other words, we have the same ;

amount of available energy. In a water power,
in order to derive energy therefrom, the water

must be allowed to pass through the wheel into ;

the tail race, and in this position the water is
absolutely void of energy in so far as the water
power is concerned. The boiler is the pond, so
to speak, for heat, and the tail race must be
some place outside of the boiler; for we could
no more have the tail race inside of the bhoiler
than we could have the tail race of a water
power in the pond itself. The amount of energy
that must he expended in order to force a cubic
foot of feed water into a boiler against a pres-

sure of 100 pounds per square inch is about|

144 X 100 X 1 = 14,400 foot pounds.
amount of feed water is to be delivered to the
boiler, but this time it is to enter below the
water line. It is clear that the final results
would be the same as described above. In this
case the water is to be delivered through an
injector which is to be in operation on its own;
account, and the delivery pipe frem the tank is|
to be the suction pipe of the injector. Now,!
the injector, according to all the best authori-
ties, returns all the heat used with the feea
back to the boiler, and it is a fact that cannot :
| ScieNTIFIC AMERICAN. There is little question
that the time will come when solar heat wil
be utilized to a much larger extent than has:
ever heen done in the tentative experiments
which have shown the possibilities of the sub-
The author has conducted a number of
experiments on solar heat, and in the present i
-treatise he endeavors to trace the history of
attempts and successes in the utilization of
solar heat.

perature, availakle energy, etc.,
words, the injector has used neither } -t nor
heat energy. Thke mere fact that the steam in
passing through the injector is condensed cuts
no figure, or no more than in the first case. It,
is heat and not steam that is a source of energy,'
and the fact that it remains in the boiler will
prove to anyone in his right mind that it is
not used in any sense of the word in any of the
above cases. In the latter case no energy is
required to run the air compressor, since at-
mospheric pressure is sufficient, if allowed to:
press upon the surface of the water in the tank.
It plainly follows from the above that since
the injector uses no heat, it is not an instru-
ment in which heat is used as a source of

energy; or in other words, the steam or heatI
passing through an injector furnishes no energy !

whatever. In this case there is work done,
and none of the medium supposed to be the;
source of energy is used or lost. Were a per-
petual motion possible, it would do the same
thing. Why is it that since the injector uses
neither heat, heat units, nor heat energy, and
therefore cannot assist the air compressor,
there is siulch difference in the amount of energy
required to force a cubic foot of water into the
boiler in the above cases? A. We find no
difference in the amount of work or energy to
force a cubic foot of water into a boiler under
pressure, whether it is done by the boiler
through an injector, or by some outside power.
Heat is a potential form of energy, and its con-
servation in this case is of two methods of
utilizing it. By the injector the boiler fur-
nishes the total amount of heat energy to raise
the cubic foot of water to the bhoiler tempera-

Heat |

We therefore have in the boiler, .

The same |
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are precisely *
the same as in experiments 1 and 2; in other -
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DISEASES OF A GASOLENE AUTOMOBILE AND
How 1o CurRE THEM. By A. L. Dyke
and G. P. Dorris. St. Louis: A, L.I
Dyke Automobile Supply Company.|
1903. 12mo. Pp. 232. Price $1.50.

This is the most practical book we have
seen on this subject It will save time, temper, |
and money. Theory does not enter into the:
present volume, but the information conveyed
is of just such a nature as will prove of value |
'to a man who owns or repairs a machine, A
thorough knowledge of its contents would re-
sult in far fewer strandings by the roadside.
It would not e a bad idea to carry a copy of
this book in the tool box. The diagrams are|
particularly clear. Tires, transmission gear,
and batteries also come in for a fair share of
attention. Automobilists will read this book
with pleasure.

THE NEW INTERNATIONAL ENCYCLOPA-
p1A. Edited Dby Daniel Coit Gilman,
LL.D.,, Harry Thurston Peck, Ph.D.,
L.H.D.,, and Frank Moore Colby, M.A.
New York: Dodd, Mead & Co. 1903.
Vol. xi. 4to.
The present volume includes *“Larrey to-

Maximianus IL” The quality of the werk is

very sustained—rather a difficult thing to doI

in a book of this kind. The same admirable :
treatment of scientific matters is continued.

i Many of .the articles are very interesting.

Thus we find under ‘“Leitmotiv’’ that it applies -
to the musical phrases which constitute the

basic material out of which Wagner constructed
his music-dramas. Then follow musical ex-

|amples and references to literature. Under

“Libraries” we find an able discussion of the

history of libraries, types of libraries; then

buildings, reading rooms, book shelves, furni-
ture and fittings, library administration, are
‘taken up. This is followed by classification,

library schools, library associations and clubs,
a bibliography, and an excellent table of library,
statistics. Our own C(Congressional Library .
ranks fifth. It is by its thoroughness that

SorLar Hrar. Its Practical Applications.i
By Charles Henry Pope, A.B. Bos-

ton: Published by the author. 1903.
16mo. Pp. 160. Price $1.
Many illustrations are reprinted from the

BuILBING Str-npixiexnexecr, By T. Clark.
New Yoaras: The  Macmillan Com-
pany. 1903. 8vo. Pp. 306. Price $3.

This is not a treatise on architectural art
or the science of construction, but a simple
exposition of the ordinary practice of building'l
1in this country, with suggestions for supervis-
ing such work efficiently. It is a book which:
we can specially recommend to the young archi-
tect, as well as to those persons not of the
profession who are occasionally called upon to.
direct building operations. It is written in}
simple language, which can be understood
by all.

TASCHENBUCH BDER KRIEGSFLOTTEN. V.
Jahrg. 1904. Herausgegeben von
Kapitan-Leutnant a. D. B. Weyer.
Miinchen: J. F. Lehmann’s Verlag.
$1.

This new volume of Capt. Weyer’s is, if
anything, better than the book which we had
the pleasure of reviewing twelve months ago.
How well it has answered the purpose for
which it was prepared is shown by the fact
that the Austrian marine almanac, at one
time the only reference book in Germany which
officers of the imperial navy had at their com-
mand, has been completely displaced. Chief

ture, and has to expend exactly the same
amount of energy to heat the cubic foot of cold
water pumped in by other means.
sertion that the air compressor uses no energy
is an error; air pressure is potential energy
in the tank, produced by the energy expended
in the air compressor.

(9314) W. J. S. asks: In G. E. Bon-

ney’s “Induction Coils,”” on page 228, it says

the secondary wire best adapted for this coil is!

No. 36 single silk-covered. BDoes this mean
Birmingham wire gasge or Brown & Sharpe? 1
ask you this to make sure that I will be right.
A. Bonney’s ‘“Induction Coils” is an English
book printed in London. There is no refer-
ence to the B. & S. wire gage in it. All sizes'
are to be understood as those of the Birming-
ham wire gage.

(9315) C. G. McC. asks: Will you
kindly give me formulas for the manufacture of
dry powder fire extinguisher, at the same time
kindly indicating what you consider the most
reliable? A.. The following formula is copied
from our Cyclopedia of Receipts, Notes, and
Queries: Common salt, 60 parts; sal-ammo-
niac 60 parts; sodium bicarbonate, 80 parts.
Sal.ammoniac, 100 parts; sodium sulphate, 60

The as-,

among the subjects that find a place in the
book may be mentioned complete lists of the
fighting ships of all nations, pictures of the
various types of ships of all nations, compari-.
sons of fighting strengths, navy budgets, the

i shipbuilding programmes of most countries, na-

val ordnance, organization of navies. Con-
stant reference to last year’s volume convinces
us that Capt. Weyer’s annual is in every way
a most accurate reference volume. We have
no doubt that this year’s work is no less pre-
cise,

INDEX OF INVENTIONS;

For which Letters Patent of the
United States were Issued
for the Week Ending
February 2, 1004,

AND EACH BEARING THAT DATE
| See note at pml of list about copies of tkese patents]

Abrading sheet holder, D. A. Swaggerty.. 751,117

Acidyl derivatives of rungalhe acid ethms

and making same, Stephen & Kaiser.. 751,216
Adding machine, . Watt..o.oooo 751,032
Advyertising wheel, J. Lynn............... 751,086 |

Aerating liquids or charging them with gas
apparatus for, W. Hucks,
Agglemerating cempeund fer agglemerat-
ing pulverulent materials, Giglio &

parts, sodium bicarbonate, 40 parts.

751,280
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Air brake, automatic, Stapleton & Ahern.. 701,021
Alarm device, electrical, B. Menkin. L THTLI0S
Albuminous compounds, making -

| lukle, A. Busch 751,428
Angle strip, i 751,279
. Ankle jeint, J. A. Mc 750,884
Apparel pad, Kraft & loung. 761,302
Automatic gage, C. R. 751,121
Automobile, E. W. Wickey..... . 751,235
Awl, sewing, T. O’Shaughnessy..ceeeec.... 751,334
Axle adjustment for automobiles, driving,

T. J. Lindsay .. . ................. 750,867
Axle, vehicle, W, T. Gaston.... . 751,278
Ball yalve and cennected par .

MeIay oottt . 751,402
Balloon pxopellmg and steering app rat 8,

E. LAVEOD +urtteiinnrennneeannenannn. 751,082
Band, baby, L. Alminana......... . 751,240
Band fastening, H. H. Beckman 5. 000
iButtery exciting compound, A. J. Mar-

schall ... ... i i 750,871
Battery plate, storage, J. Bijur... R ) 1040
Bed bottom, spring, J. Daigneault.. . 750,821
Bed, telescopic couch, W. Thompson... .... 751,222
: Bedclothing and mattress clamp, A. .

Pyle i e 751,010
oot lhmnlm: device, H. H. Heughland..... 750,856
Belt, S. In. Zenger.. ... iiiiiiiiia .. 751,132
Belt, abhdominal, A. B. Kendrick . 750,983
Belt, garment, .I. Ewald 751,272
JB[()(l( propelling means, . 751,236

Block. Nee Chock block.

Bluing device, €. R. Groff. 750,847
| Boat dvtaehmg apparatus, 3 . 751,205
Boiler, J, W. Tallman....... 750,909
| Bolt Chppel H. K. Porter........... . 751,203
Book kinder, lovse leat, G. F. Watt. . 750,922
Bookbinding, A. G. Hoelscher...... . TH1L,431
lBonl\L ase, J. Danner........... 750,823
Book holder, J. P. Pettit...... 751,408
Boring machine, F. K. Russell. 750,897
Bering teol, J. Bumiller 751,052
Bottle, M. A. Tazareff.........c.c .00 751,083
Bottle, nou-retillable, Boswell & Davis. ... .. 750,937
- Bottle support or holder, nursing, J. D.

| L 751,233
Bottles, manufacture eof, G. Bryar. .. T5),801
Brake beam H. . Buhmlp C........ TH1,0581
Brick and tile, combined, D. Wl Ander-

<) 750,789, 750,790
Brick or t1le cutting machine cleaner, W,

J. Eipp .....

| Brick truck, W.
'Budhl H. H. Pee
Breem bridle, J. B.
But ls\.t olvam and conveyor,
L. Perryman

Buggv bout spring, G. T. Wils
Butten, ®. P. Katz

Buttenhele stitching machine, E. B. Allen
Cable hanger, Villard & Cepeland........
Calculating machine, I'. C. Rinsche......
Cameras, photographlc lens for, I". Stark.

Can catcher, H. P. Hinckley 7."1(),’07::
99999@@999999@999999999@@992 Can (l«)sm(, H. F. Maranville... L TO1,318
PAPER o Uan clevator, Hopking & Fellows L 751,170
Can filling machim-, J. W, Carnochan....... 751,257
\ GA“GEg Can tops and lmlto(ns, ap.parnatéxtg for trans- 751,266
- ferring, J. G. & M. ehfuss........
© // MIGRUMETER © car bru]u',,EA C. Huaaver......... 751:112
-4 b Mesures thikness of poper, € | Car brake, J.7 L Smith 751,355
© cardbeard, sheet r Wher, ete. by © Car buffer, G. I. Starbuc 751,212
g gntus;udtli;; . o ! Car, chlvertlhl(- AH Sst vl;{' 751,126
- at. Ne, Car, dumpin, ucki. 751,437
o $6.795 \ /T}-eL S. Starrett Co., Athel, Massg | Car, gondglag’c L King...... 72%%?9
@@9@999@@@@99@@@999@@@999@9@ (‘ar loader, Stronach & Ross. s
o Car IL‘])]d((l, K. W, Rosenberg 750,896
| Car seat, C. W. H. Frederick....... . 751,277
\‘/ O K SHOI )s 4 Car smt reversible, P. G. Leistner........ 751 312
. Car ‘shoek reducing mechanism, W. C. An- 751,368
of Woed and Mctal Werkers, with- A TEWS oot ivnreerninnnneeioansnnennns y
! out steam power, eguipped with : Car starter, D. France......... .. 750,958
, 1% Car step, mrwable, F. Keilwerth .. TH0,981
BARNES’ FOOT POWER I Car stock, A. Stucki........... .. 751,436
MACHINERY . — Car, tank, k. Andersou.. . 751,()4()
Car, tank, A. Stucki 751,438
:lrlg;{e:,o‘:;g%‘b&gsmoe“w]&bs ‘*\Lllnn%ngzrlng Cars, cenvertikle cab for railway, J. S.
sent on trial if desired. Catalog Free. Cam”‘é’up wakhet for dse T ‘the construction o)
W.F & JOHN BARNES CO. Of, L. T. Canfield...,.....ooouoreeeeson 750,806
Established 1872, Wl Carburet er, petrol moter, Napier & 751,434
1999 Ruey ST., ROCKFORU- ([N Card clothing s%nckle, D. Gessner. . 751,16(5;
R — — Carpenter’s tool, F. Lindblad. 750,86
PERFECT PUMP POWER. Carpet fastencr, T. R. Diehlo.. 11000 751,267
L is attained only in the Carriage rocker attachment, baby, O. M.
TABER ROTARY P POMM vt eneetir e etenneranninnse 751,409
OTARY PUMPS Carrier. See Feed er litter carrier
They are mechkanical Carten machine, C. A. Coombs............. 750,814
simple and durable.Will (Casein, preparing food, A. A. Bunham..... 750,832
ump hot Id finid, X
e oy C%equllpes‘ Cash register, E. W. Applegate........ .. 750,791
no skilled mechanic, Most Caster furniture, J. Bornemann .. 750,799
. ster, turniture, J. W. Kennedy..... .. 750,984
power at least cost. All parts
interchangeable. Made ¢ | Cattle guard, P. P. Brannon. ... .... .. 751,373
e 1r0n steel or bronze. Can .9‘ Centering support, G. H. IKiwcineke.. .. . 751,181
riven By belt, motor or en- Centrifugal separator, P. L. IKinthall, . ..... 751,178
%me attachn.ent. Large Illux&mted Catalogue free. | Chair wardroke attachment, H. A. Dodge.. 751,151
ABER PUMP co., 32 wg||s St Buffalo, N.Y., U. S. A bhal(gs, r;ltbher and metal cap tip for 8. 751,16
XAITEUL . . e i e i e e . o
Che%{s, detachable er fer bank, E. C. ' 2
eans .. 750,826
; Chisel, F . . 751,403
IChOLk lock, adjustable, 751366
Chuck, drill, W. H. Saunders. 751,345
Chuck reck drilling machine, L. Leigh, Jr. 151:311
Churn, W. G. Radeliffe.........oviiiiian, 751,203
Churn, H. A. Bierley......... . 751,371
Clarinet of Beebhm, E. Bercieux............. 750,935
Cloiionne ware, m’anufactllljring, T. PﬁsterE. 751:104
Cloth take up and stretching device, C. .
Meding ...... ... i 751,192
ERODERICK £ EASEOM ROPE £, |55 e € : Biae
utch, friction . . . ryan...... .. .
STLO{//S MO Clutch mevh;nli;m, W. W. Sweetland. . 751;027
Coat, C. Austern.........civeieeeirenns 751,242
(ml, gage, W. I.. Morris........ . 750,881
FO!’ PIPE. THREAD]NG Coc l: safety gas, M. R. Baley... . 750,822
or CUT NG Coil structure, field, C. H. Kaler . 750,980
there is no machine on_the murkvt that can com. CoIN changer, C. C. Jackson............... 750,976
: pare for ease of operation and excellenze of work gﬂm LOﬂttl'Olllle“ ﬂppﬂl‘fittlls. I'II' I’}( Céll?mulgs ;5(1) g‘l)g
with oin controlled apparatus. olon . 5
FORBES PATENT DIE STOCK | Coin counting, reglsterm’g, and wra z
= Vige is self-centering and dies are adjust- machine, C. Batdorf .. 751,246
T able to any variatien of the fittings. Parts Collar, hOl‘ie J. V. Stone... .. 751,358
‘ can be duplicated at slight cest when wern | Collar stretchmg paratus 751,019
3 . ,01¢
out. Will thread and cut up te 12 in. pipe. | Gopcentrator, Vglsmeyer 751,424
Sl cu &0 s ¢ Concrete heam remforeement, A. J. Bossyns 751,427
MACHINE No. 30, RTIS & CURTIS CO.. Concrete building Mlocks, making, F. A.
Range %-2in. R. & L. Barden S, Briicepoet, Cnnn. MALEEEE v v oe s et v e 751,089
T —_ - Condensing vaporous fiuid, apparatus for,
W. S. Colwell.........oooiiviiiiinnnn, 750,813
IE;Ver Mec“anlc Y — Controller casing, C. L. Perry... .. 751,003
“JO0L Conveyer, bucket, C. H. Notter.. L. TH0MN8G
IZATIEOGUE Cooker, s‘team, W. J. Kennedy.......... ... ’L’;1,‘~l:i:il
0“ wn lt h:t: I Cooking articles of irregular outline, wrap-
. . per for, LT Horn..........oooviiviiiinn 751,171
3 Copy holder. W, MeCann, oo viiinenas 751,327
Montgomery & Co.’s Tool Catalogue (m‘n husker’ and band cutter and feeder, C. ’
which is_thoroughly up.-to-date. 704 Wernicke 751,232
pages and discount sheet. Corset busk, V. Bovy . THh1,142
Sent by mail for 25 cents. ; | Cot and pack bag, cembined convertinle, S.
MONTGOMERY & AP | Do Martin Lol 751,190
105 Fulton St.. New York City. ! Cottonn press, A. D. Thomas.. . 751,119
? — Couch truck, Blodt & Dana................. 750‘,936
If You Want the Best Lathe and [)rlll (‘ourﬁe and Mearing correcting device, J. 12108
axter, reiSSUC.........viiiiiiian., . 12,196
GHUGKS ._——T)l""‘j Cover, cookig utensil, W. L. Banzett..... 751,241
Cows, shackle and tail holder for, L. G.
% Miacatlley o i it 751,088
|WE5‘T(‘UTT Q Crib, child’s, J. mpbell. . 750,805
\S- L S Culm bar, J. S, Wilson. . . 751,127
Cultivator. A, Lindgren................. ... 751,314
- Current moter, alternating, C. A. Brown.. 750,940
n ! Curtain roller bracket, window, C. H. Guiles 750,848
it Cheap i - " Derrick, well. J. €. KOUPD. .. .vrvureennnns 751,078
WestroLt (hu(k (! Oneida, N, Y T Diamond draw plates, making, F. Krause.. 751,180
Ak Four vcetul A sEL el Mpern i ar ff Digger. See Post hole digger.
Frusr Ph Al CULITM RIAN PX]’U“JIHI\ Discouixt meter, demand, F. P. Cox..... . 750,948
—- — Dish washing apparatus, L. W. 750,851
A RT ES 'A N Dispensing tank, W. R. Barton. 750,794
Dispfay -case, CJ M. Athey..... . 751,187
Display device, J. Russ.......... . 751,109
X‘;’-’c‘}‘ﬂ~n"'lfgggﬂszve{'ggri"%?] Display rack, Burnside & Bedell. . 750,803
nerac ny depth iromol | 1yi4p1ay stand, H. Burnstone... .. 750,804
O O Feet e also manufac | ),ck, elevated stetage, . Tafmir. .11 11[] 751,000
quired to dcill sni ycnmplete Door check and cl68er, W. J. Byrvon, Jr... 750,802
same. Portable Horse Power | Door jamb setting machine, C. L. Bronk... 751,050
and Mounted Steam Drilling | Draft equalizer, C. Schnoor................ 751.‘54!5
Machines for 100 to 1200 feet. | Draft rigging, F. L. Englehardt... . 751,155
Write us stating exactly what | Drawers supporter, H. W. Post........ 751,338
y )
isrequired and send for illus« [ Drawing instrument, F. H. Wheelan 750,923
trated catalogue. Address Drill joint, F. Ash......... ... viiiiin s 751,241
‘-'IILR(‘E WEHELL ENGINEERING ANT BEUPPLY CO | Drilled boles, tool for cleaning,
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In bexes of 10 for 25c.
ad of all booksellers, stationers

e e

50N o2t

and notion dealers, or by mail on receipt
of price. Sample card, by mail, free, Man-
ufactured b

Pin Co., B

Consolidated Safet
x 121, Bloomfield. N. J.

Angle |
Benders

We make hand-power
benders for forming an-
gles in stock 1 in. thick
and under. Light stock
can be bent celd.

TMOBILE $750
The BEST CAR Buiit’ in Ameriea

- Tra

CRES

il hi

CREST ]1]"[}‘. i, Cambridge, Maza, [

WALLACE SUPPLY COMPANY

CHICAGO

910 Royal Insurance Building,

2y USE GRINDSTONES ?

If so we can suppiy you. Ali Bizes
monnted and unmounted, always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. ¥F~ Ask for catalogue

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

line
and
olds
sults.
3 to

Your Painting

property owner, It tells how to

Save 75 Per Cent. of Your Painting Expense
Oursystem is endorsed by thousands of the largest corporations in the world.

THE HOOK-.HARDIE CO. e e 1

INDIAN MOTOCYCLE | |7

OLDS Gas & Gasoline
ENGINES. Sty
o e i et G

KEngines 8 to 12 H.
Write for full
and illustrated catalegue. Faa e
01ds Gasoline Kngine Worky,

‘ e
i
|
|

Bills Made Smaller

i8 the title of a 48-page book we wish to send free to every manufacturer and

We

Engines for 23
base our clhim
Engines on -
. Stationar,
50 H. P,

ing
Portabie

nmatien

i

1.27 Hook Building, Hudson, Mich

200 Egg Incubator

CO. i
SPRINGFIELD, MASS.

HENDEE MFG.

Cetour 1904 catalog,

To Owners of Gasoline Engines
. Automobiles, Launches, Eic

Far s I 2.80

The simplest, most perfect incubator made in
the world. This is a new one at a remarkably
low price. Itisan enlargement of the famous

WOODEN HEN

and madeas thoraaghly good a s any incubator on
ot the market. It will batch
everyfertile egg,and stand
up to regular usage
a8 well a8 the most
costly.
Write for free
catalogue with 1¢
colored views.

. Hair pin, safety, W. I'. Zwick

751,062

Drilling machine, C. Erickson...... ceeenee

Dumping elevator, F. B. Van Cleave...... 751,225
Duplicating machine, A. D. I{laber.... . 750,863
Dust guard, H. C. Lafferty...... . 751,306
Dust spraying machine, J. . aldeman.. 750,968
Dyeing apparatus, game ball, A. L. Burt.. 751,145
Dyeing machine, yarn, R. Elliett.......... 753,154

Electric apparatus, gas or vapor, M. ven

Recklingbhausen  .......ovevenn. 750,891, 750,892
Electric arcs, micans for extinguishing, E

Themsen .........cceveiiiunennnnnns .. 151,028
Electric bLlanket, . IS. Singer............. 751,353 |
Electric _beosters, means for centrelling, E. |

. Hewlett......... 750,972
Electrie controller, T, E. 750,947
Tlectric cut out, W. H. Verner.. 751,227
Electric light fixture, J. J. Miller . . 751,321
Llectric moter, P. Maxim............. . 751,19
Iclectric plant for charging sterage batteries,

Meriam & Crist.o...ooiviiini i 750,876
Electrie switeh, G. Mensen. T750,99:3
Eiectric switch, E. A. Lewce . 751,084
Klectric switeh, W. I, Irish......... 751,174
Electric vacuum discharge tube,

koll ..... 751,504
Electrical contreller and hrake eperatiug de-

Vice, W. W. TiCOuuuenunnnrnnn.s ... 751,120
Electrical distributien system, N. W. Regers 751,018
Elevator bucket. W. G. Avery......... ..., 751,13
Llevater cam, W. Humphreys......... . 751,173
Elevater safety catch, H. F. McDenald . 751,328
Elevater safety device, J. Nameche.... . 751,33
Emery wheel dressing teel, J. Desmend . 750,828
Iingine ceeling means, e¢xplosive, H. Nelsen 750,880 |
Engine exhanvst, explesive, A. A. Low . 701,188 |
Engine mixer, gaseline, J. M. Jehanse . 751,292
nvelop, C. G. Threep............... . 751,423
Equalizer, four horse, P. N. Petersen. . 751,004
Ixtension takle, T. C. Thompsen... . 751,221

Eyeglass case, C. J. Wilsen
Ilyeglass nose piece, C. F. Wall
Eyeglass er spectacle attachment,
Ruckdeschel
Fan, W. J. Smith

. 750,926
751,230

Fan deflecter, N. A.eennn.
Fats, etc., apparatus for the recevery

O, Kremer................. . . 751,303
Ireed or litter carrier, L. C. Smith...... . 751,020
TPence Weaving machine, wire, J. J. Foss... 750,839

Fermenting and stering vessels, ceating in-

ternal walls of metal, V. Lapp..... . 750,986
Fertilizer mixing apparatus, W. M . 751,393
Filter cleaner, C . Deshler...... . 751,061
Fire escape, M. C. Van Gent...... . 761,361
Fire extinguisher, I’. Yest.. . . 751,238
Tire mask, V. J. Meran.. 751,091
Firearm carrying case, B. M. Crenshaw... 750,817
Firepreef bricks er material, manufacture

of, I'. Kruger......... e, .. 751,080
Fish dressing machines, ceutrifugal washer

fer, A. J. Farmer....... 751,388
Fish heek, . C. Weeds. . 751,365
Fleshing and shaving machine, E. Sc 751,349
Flood gate for fences cressing strea .

D VEY it it i 751,023 |
Flue cellar, adjustable, I. B. Flcegle . 751,085
Flue dust, reclaiming, G. R. Jehnse . 751,399
Flue ventilater, H. Raymend....... . . 751,541
Flusbing tank, autematic, J. E. Eries . 750,955 .
I'orging press and die, I, I&. Canda. . 751,430
I'erm for stacking coals, 'T. H. Canux . 751,376 i
IForm pad, K. L. Steuheuse.......cevvuen.s 751,2)5‘
Ireezing  and  bricking apparatus, A. L.

Tenney  .o........ e [ T51.360
Fuel, artificial, G. T. Howard...veveoeeanns 751,172“
I'urnace.  Sce Het air furnace. )
Furnace, MacKay & Meore.....ovvvvennnns 750,868 |
FFurnace air blast devices, means f

ing, 1. Fiecbeger ............ . 751,389|
IFurniture leg, Schustek . 750,908

FFurniture, metallic, E. @hnstrand, )
751,097, 751,099, 751,435
Furniture, wire, J. Salemen............... 751,419
Fuse DLex, R. H. Read...... . 751,012
Fusce, E. Kern........... . 151,400
Game apparatus, T. E. Geff. 751,070
Game apparatus, cducatienal, E. L. Steele. 750,906
Game board er table, J. . Matthews . 751,189
Game device, W. Lotz........ ve... 750,988
Gas, apparatus fer the manufacture of, L
OVVE .+ttt iernseinsisotnnscssnnnnas 751,085
Gas cheek, adjustable, V. A. Retti Le.. 751,107
Gas lighting apparatus, time, J. Cenklin.. 751,381
Gear, reversing, A. ®no T eee.. 751,022
Gear, reversing, L. B. B o« 781,211
Glove fastener, P. J. : w4 750,834
Geld sepavater and amalgamat
H. Wismeyer . 751,425
Geverner, meter spe 750,858
Grafting Lnife, C. @. 751,382
Grain separator, . L. cevee.. 751,417
Grain with liquids, apparatus for pickling
or treating, Gardiner..ceeceeess. 150,961
Grating implement, J. W. Gage... 751,159
irinding machine, drill, O. Parpart....... 751,198
Grinding machine, twist drill, C. A. Chand-
ler —....... e, 750,809 |
Grinding mill, A. J. Rebins 750,897
Gun, squirt, M. A. Heimann.

IIammer, pneumatic, ¥. K. I<‘as.s.ei£.
Hammer, pncumatic, E., Gunnell...
Hammeck, I. E. Palmer.

Hammocek, swinging, Wortz & Parnell.

Handkerchief, W. S. Weed

Handle attachment for demijobns,
Puterbaugh & Kressler...

Harrew or cultivater teeth, J.

Harrew, riding, J. W. Harmen

ete.,

Valu;ble Booﬁéi

e T T
Horseless Vchicles,
Automobiles and

Motor Cycles

Operated by Steam, Hydro-Carbon, Electric
and Pneumatic Motors
By GARDNER D. HISCOX, M. E.
Large 8vo. 318 1ustrations. Cloth. 460 Pages
Price $3.00

A practical Treatise for Automobilists, Manufac-
turers, Cam}ahsts, Inventors, Promoters and everyone
interested i the development, care and use ef the
Automobile. T'his work is written on a broad basis, and
comprises in its sco®e a full description, with illustra-
tions and details, of the progress and munufaiuri: o
advance of one of rbe most important innnvitions ui
the times, contributing to the pleasure and business
convenience of mankind. This book 18 up-to-date and
very fully illustrated with various t¥ues of Horseless
Carriages, Automobiles and Mutor Cyiles
details of t he sgame. It also niaing :
the Automobile and Motor Muwmhuftaclurers, X
addresses as well as a list of 1{:;1.:\.11&-‘. issued since 1876 on
the Automobile infinstry. A full illustrated circalar
wili be sent free to any awdilress;,

JUST PUBLISHED. TENTH EDITION.
Revised, Enlarged and Reset from New Type.

GAS, GASOLINE AND
OIL ENGINES

By GARDNER D. HISCOX, M. E.

' 413 Pages. 312 llustrations and_Diagrams. Handsomely

Bound in Cloth. Large
Price $2.50

Every user of a gas engine needs this book. Simple,
nstructive and right up-to-date. The only complete
American work c¢n this important suabject. ']‘el]‘; all
adbout the running and manfigement Of gas engines.
Full of general information about the new and popular
motive power, its economy and ease of management.

Octavo.

, Also chapters on horseless vebicles, electric lighting,

marine propulsion, etc. Special chapters en Theory of
the Gas and Gaseline Engine; Utilization of Heat and
Kiticiency in Gas Engines; Hent Efficiencies; Ketarded
Combustion and Wall-Cooliing; Causes of Loss and
Inefficiency in Explosive tors; Economy of the Gas
Fngine for Electric {.izil : the Materialof Power in
Explosive Engines; Gas, uiroleun: Products, and
Acetylene Gas, Alcohol; Carbureters, Atomizers and
Yupur Gas for lixplosive Motors; tylinder Capacity
a1 Dimensions of (Gas and Gasoline I'l.ug'.llt‘..-:; Mufiiers
on Gas Engines; GoVernors and Valve Gear; Ignitors
and Exploders, ot Tube, Electric, Jump Spark; Ham-
mer Spark Induction Coil and Dynamo; 8yllnder La-

. Brication; On the Management and Running of Ex-

plosive Muior<; Peinters on Explosive Motors: The
Measurement uf Power by Prony Brakes; Dynamome-

' ters and Indicators; Speed Measure; Explesive Ensine

Testing; Types of the Explosive Moters; Various
T'ypes of Stationary Engines, Marine and Vehicle Mo-
ters; United States Patents on Gas, Gasoline and @il
Engines, and their Adjuncts, 1875 to date.

JUST PUBLISHED. SECOND EDITION.

GAS ENGINE CONSTRUCTION

A Practical Treatlse Describing in Every Detail
the Actual Building of a Gas Engine.
By HENRY V. A. PARSELL
and ARTHUR J. WEED.

Twenty-five Chapters. Large 8vo. Handsomely Illus-
trated and Bowid. 304 Pages.

Price, $2.50.

"T'his book treats of the subject more from the stand-
point of practice than that of theory. Tbe principies of
eperatien ef Gas En%mes are clearly and simmpy de-
Scribed. and then the actual censtruction of a
half-horsepower engine is taken up. step by
step, showing in detail the making of a Gas

ngine.

Flgl'st come directions fer making the patterns: this
is followed Wy all the details of the mechanicai opera-
tions of { nishing up and fitting the castings, and is pro-
fusely illustrated with weautiful engravings of the
ac nal werk in progress, shewing the modes of chucking,
turnicg, boring and finishing the partsin the lathe, and
also plainly showing the lining up and erectionof the
enﬁ‘me. ) . . )
imensioned working drawings give clearly
the sizes and forms of the various details.

Tne entire engine, with the exception of the fly-
wheels, is designed to be made on a simple eight-inch
lathe, with slide rest.

The book closes with a chapter on American practice

in Gas Engine design and gives simple rules so that

i anyone can figure out the dimensions ot similar engines

of other power.

Every illustration in this book is new and
original, having been made exPressly for this
work.

"Auto-Sparker

entirely withall starting and
Tunning batteries, their annoyance and
expense. Ne belt—no switch—no Wat-
o teries. Can be attached to any engine
% now using batteries. Fully guaranteed;
¥ write for descriptive catalog.

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

does awa§

from 2to

ROTARY PUMPS AND ENGINES.
Their @riginand Development.—An important series of
papers giving a historical resume of the retary pump
and engine from 1588 and illustrated with clear draw-
ings showing the construction of various forms of
pumps and engines. 38 illustrations. Contained in
SUPPLEMENTS 1109, 1110, 1111. Price 10 cents
each. korsaleby Munné& Co. and all newsdealers.

YPHERS
INCUBATORS

Eadorsed by 36 Government Experiment Stations. |
Used by more successful poultrymen than all others
centined. Guaranteed to hatch more chicks than
any other make, or your money back. Catalog free CARES
if you name this paper.  Address nearest office. FOR ]TSELFI
Cyphers Incubator Co., Buffalo,N. Y.

Chicago, New York or Boston.

from 1-32

“ON_

R

e
Warren

Che

ROTH BROS
Manufacturers of

DYNAMOS
MOTOR S™

Writefor Bulletin No. 107

23 S. Clinton St.
Chicage, TI1,

GEO. H. STAHL,
. Quiney, I11.

. & C0.
300 Lights,

to 20 H. P.

THE SURFACE

Warren’s Natural Asphalt Sand Surfaced Roofing :

LOOKS AL

L RIGHT

and it wears better than *
it looks. Does not require :
painting. Anyone can ap-
Ply it. Comes ready to
ay in rolls of 108 &q. ft.

18 Battery P1., New York

mical & Mfg. Co.,

ngi

All ’

e
Architecture, Mining, lletallurgy, etc.

best technical schools.
easy payments. Spare-time study alone required.

illustrated booklet containing extracts from letters
below what they say.

frem you, together with the practical experience gained, have enab
From B. G. Poss, Nashville, Tenn.—“1I am at present emploved
for the thorough and efficient training you gave wne.”

if I can find time I will take a course in higher mathematics also.”

66.73 Second National! Bank Building

thorough preparation for all branches of engineering work, such as is given in the
Instructors are all college graduates.

on the correspondence plan ; usual collegiate degrees conferred. Write to-day for

DOUBLED HIS SALARY

From Avthuwr A. Aust,Johnstewn. Pa.—* Your course is doing a great deal forme The theory obtained

From G. W. Herkart, East Orange, N. V.—*“T am ¢o0 well pleased with your treatment and instruction that

NATIONAL CORRESPONDENCE INSTITUTE

al Drafting,

Not only trade courses, but

Life scholarships on
Established 1893. A university

of students and graduates.  See

led me to dousle my salary.’
asresident engineer. I must thank you

Washingten, D, C.

Harvester, corn, 8. C. Andersen.
Harvester cutter, T. S. Brewn.....
Harvester, sidehill, A. W. Severance
Harvesting machine, F. P. Tipten..
Hasp leck, W

Hat, A. Mayer
Heat frem fuel, preducing, J. M. Schutz...
Heating air er liquids te a censtant tem-

JUST PUBLISHED.

2 Compressed Air

D 7B1i
T00.992  Its Production, Uses, and Applications
!BV GARDNER D. HISCOX, M.E.

751,350

perature, vavm;n'ﬂtus fer, V. . 721,%1}
Hinge ga . H. Gelsaugh . 750, 842 .
Hinge, Tojense, R. B. Strable. . 1111110000 g Author of * Mechanical Movements, Powers,

Hee, E. E. Hexie.. e eeseseeeseseaseann

Hee, combined wheel and bhand, E. Piggett.

Hoe fastening means, G. M. Bright......
Heg belding implement, W. Bidwell.......

IIj%cisting and carvying device, M. C. Wood.
o

Devices, and Appliances,” etc.

Large octave, 820 pages, 545 illustrations. Bound in
. cloth, price £5.00. Half Morocco Binding, price $6.50.

A complete treatise on compressed air, giving the
| rhysica,l and operative properties from a vacuum to its
iquid ferm. The thermedynamics, compression, trans.
mission, expansion, and uses of compressed air for
power purposesin engineering, mining and manufactur-
1n€ werk are treated._
“ontaining Special Chapters onaircompressors,

Hern suppert, ..
Hern suppert, V. H. Rapke.........
Horse legs, spreader for, J. Stanley.
Hose clamp, M. P. Mclaugblin....

Pt
E(\se Cﬂ\lplljﬂf, él ]R-( i]\sgh)’- . . ;5[1)’399 %{lr mot(]‘l'shzltirttools. :;u- blasts for cleaning %nd paj]uting»
osce coupling, C. 1o, Chaffey............... 51,25 e san ast, air lifts Yor pumping water. oils an
Hose couplin} and shut eff, Geughenour & . acids, submarine work, aeration of water, railway ap-
DU €. 5 L 751,891 plimnies wul prupulsiup: the air brake, pneumatic
Het air furnace, E. W. Antheny. . 751,136  tube teasnsimcssinn, refrigeratinn and cold rooms. 'The
Heuse cleaning apparatus, G. Clements and + hygiene ulf f(‘iqmp;‘esstedt ali)li, itsflit%ue;%cbipn 1s;,nd phe‘po-
J. . o T 51,8 mena, including forty tables of the physical properties
Hub]and spl,.{,‘csﬁ(l,‘if eplit, R. S. Townsend.. ;gé’;?g | of air, its cowpression, expansion and volumes required
Hvdrecarben bm‘nerk W’ £ Gibbs..750 96'2 751’(,“ | for various kinds of work, and a list of patents on com-
Hydrecarben 1 r A B. Blackbuarn... ... 751 24¢ | Pressed air from 1875 to date.
1 ydr n ’EF"" eabinet E”H ‘&] """ 751'16¢ 1 Lbetables included cover most of the relations of our
Ice_ vTeilil packing ﬁa net, 1i. Hadley..... ¢ol,] atmospbere and its contained moisture in its various
et n: card, B. L. Bebrendt.... . 751,247 conditions from a vacuum to its highest pressure and
Impact engine, H. Helzwartb.... - 750,974 power for work; its final liquefaction and the pheno-
Incubater, Cruser & Clement..... . . 751,333  mena of extreme cold.
Index and filing case, invoice, W. H. Bas- 751,042 I '1(‘1he mllgl?ls arg quJy etﬁplain%d and ch% formulas given
) SINger ... i i 5 2 and worked out. 'T'he thermodynamic formuaias for air
Ingots with solid ends, producing pierced, ’ compressien and expansion are given in a precise form
T B Davis...ecovereennnnnns <eevse... 750,824 | With fuil explanations and examples, 50 that auy one
Ink well and pen wiper, cembined, 1. C. can soéye thes)xi%blemsénag:lcpm rg]smé)n,tr%nm)nclsswrﬁ,
v . 750,928 | eXpansion an € power requir: atmospheric work.
Insu}‘at.gg“x’firgng tack, D. G. Smart........ ;{:?,ggg ‘ :
Insulating 1sleeve and making same, N.
Marshall .. 750,873
Internal cotmbu or explosive engin N 75 . ‘ 1903 ,EDI"I:ION N .
Seitz civiviiiiinn.. Ceree e .. 750,901 |
Jars, etc., lid er cevering fer fruit, H. A. - AII the World S Flghtl“ Shlps
Porteous 751,410
Z[lewol ni“"“;xi"i' ) 750,798 1 By FRED T. JANE
Joint. See Ankle jeint. I 7. 3 3 H
Journal and skein, axic, D. G. Wood....... 751.130 | Author of the Naval War Game (Kriegspiel)
Jeurnal hexes, securing means fer remey- I Used as a text-bnok in European nayies. The only
able, V. Chartener. ........coeueun. .... 750,810 %ksli?l&nely correct and complete work .of the kind pub-
 Juices, electrelytically pp . .
& Webl .... . 751,179 394 Pages. Ower 3,000 Nlustrations, Oblong Quarto. Cloth
Kiln, C. Schweizer.. . 750,899 Price $5.00, post free
}{itcfiaen table, N. I Painter. .. - ToL101 > P
{nife, J. C. & C. L. Bellinger. . 761,251 R . .
Knitting nﬁachir{xje, B. T;'r Sh@be:. . 75]:g13 : m’ﬁagél;gg%%gzg&%%wrsofabowbooksfwzube mailed
Knet catching device f ardman. . . 750,850
Lawel for round boxeé, E. A Bircher...... 751:047

Labels to bottles, bexes, or other articles,
machine or apparatus for affixing, Hig-
ging & PAmondSiceesceveeacnracisonnas

MUNN & CO.,
751,074 | Publishers, 361 Broadway, New York,

© 1904 SCIENTIFIC AMERICAN, INC.
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Touring
Cars

are simple in construction, powerful in ope
ration; they are built to run smoothly, to
ride easmily. Bearings of minimum friction;
extra heavy chains; powerful brakes on
eothi transmission and rear wheels; latest
Eyﬁ)e cooling device; throttle control. Model

”starts from seat.

Model “H,’ here illustrated, 81-in. wheel-
base, four elliptic springs aetachable 0N~
neau, brass side lamps and horn, $850.00)
at the factery. ier a light T'euring Car.

odel “ H” has ne equal at the price, and
few equals at double the price.

Rambler Cars are made_ in six different
models, $750,00 to $1.350.00,

Shall we mail you our new catalog, illus-
trating each style and showing why you
should buy a Rambler?

THOMAS B. JEFFERY .t COMPANY
Kenosha, Wisconsin, U. S. A.

Chicago Branch, 304 Wabkash Avenue
Besten Branch. 145 Celumbus Avenue

Four-Cycle Motor

Single ana double cylinders.
Simp.e and reliable.  Best ma-
ferials and workmanship.  Not
how cheap but how good.

hey are moderate in price.
Write us. Catalogue Free.
Grant-Ferris Co., Trey, N.Y.

for general battery testing. ®te 15 amperes

Soft-Iren-Selinoid type. *““Ready to use,” with
flexible cerd attached and centact spur in case, which
is drawn back into caee, when carried in pecket.
The centacts, en beth cerd and case, are made of nen. |
corresive metal. Size of watch and very light weight.

Pivets hardensd and pelished. Well finished threugh-
out, can be used in any pesiticn. Particularly il- -
ed for Auto. use. ldredge Eleetric M by
Co., 227 Main St., Springfield, Mass, Prce $6. iHI.

[P Eou flresrm,
e enjoyed all the yoar

i Pruclice
rol . Pagaipped with a
STEYENS

means if you point the weapon right, you can
not help hitting the mark! That is why Sports-
men and Marksmen in every section of -the
globe shoot

Stevens Arms
ime Rifles, Pistols, Shotguns

Sold myall dealers. Send for illustrated catalog.

and original, and will be mased upon receipt

1
Send for Our New Rijle Puzzle. It is clever I
of two 2-cent st s,

J. STEVENS ARMS & TOOL CO.
925 Main Street
Chicopee Falls, Mass,

THE OBER LATHES,
| =1 y =% i

ks — For Turning Axe, Adze, Pick, .
N Sledge, Hatchet, Hammer, Auger,
Fin:, Knife and Chisel Handles,
Whiffletrees, Yekes, Spokes, Porch
Spindles, Stair Baiusters Tatle
and Chair Legs and other irregular
work.

B BF Send for Circular A.
The Ober Mfg. Co.,10 Bell St.. Chagrin Falls, 0., U.S.A.

ELECTRIC LAUNCH MOTOR. — THE

design in this paper is for a motor of unusual simplicity
of construction, which can easily be built by an amateur
at small cost. It is intended for a boat of about 24 feet
over all and 4 feet 6 inches beam, drawing 18 inches, and
is capable of propelling such craft-at a speed of 7 1niles
per hour. Illustrated with 21 cuts ee SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1202. Price i0 cents by
mail, from this office. and from all newsdealers.

GAS ENGINE

“I1GNITERS

~LATEST TYPE., BEST MANF

Fer Marine, Autemebile or Statienary
Engines, F¥ully Guaranteed.
‘Wirite fer Circular.

The Carlisle & Finch Co., |
233 BE. Cliften Ave.. Cincinnati, Ohio |

&=

MARINE ENGINES

1% to 40 H. P,

1,2 3and ¢
Cylinder

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

- Lamp chimney, W. J. Gleasen.........
- Lamp cellar, C. I17. Bilisely.......

- Lamp, electric arc, Stévens & B‘ish..
H. N

> Lamp, prismatic, I". J. Russell....
: Lamp shade lwolder, M. B. Geld..
- Lamp secket, J. C. Tournier .
* Lamps, system eof lighting by gas or vaper

:Lasting machine, A. L. Winn.
: Lathe teel helder, J. Carr

ELeather stitching machine reller guide,

. Lifting jack, Perkins & Pattersen
: Liquid fuel burner, ®. H. Mesteller.........
" Liquids by centinueus decantatien, appa-

. Leem shuttle,

© Massaging implement, J. B. Wantz.
. Mateh safe, M. R. Land
+ Mattress, wire, I. Caspary..

“ Nitrated carbehydrate, A. Heugh...

- Nut shelling machine, C. .
. @ar lock, A. B Cellins..........
. @il burner, Hess & Williams .
- @il cendensing and bleaching apparatus, S.

- @iler, traveling, J. M. Gard...... .
. @iling device, leem, F. Farmer..... .
- Qiling device, leem, J. S. Giles....751,067
- @re sampling machine, W. L. Raht
. Ore separater, electremagnetic, @

- @res, treating refractery, E. H. Miller

" Paper mpu

:\Pastiug mechanism, Tyberg & Prescett.
" Pen, feuntain, W. H. Camfield.....

. Pipe jeint, . P. Fahrney, et al....

- Planing machine, W. @. .
i Planter and fertilizer distributer, cembined,

* Planter marker lifter, cern,
. Plaster er the like, retaining material

-Lamp and apparatus cennected therewith,

gas er vaper, M. von Recklinghausen..

Lamp, colered sign, W. Lytton......‘
Lamp, electric are, J. A. Rignen.

Lamp, gas er vaper electric
Lamp, heating, C. Thicrsch.

clectrie, H. N. Petter........ 751,411 te

Leaf turner, E. Tayler..

Hughes ..ottt
Lenses eor mirrers, disterting plane images
by means ef, T. Scheimpflug...........
Lifting jack, L. @. Lander.....

ratus fer remeving suspended matter
frem, T. R. Woellasten....
Leader and trimmer, cembin
Adams
Lecemetive engine er meter vehicle safety

appliance, W. N. Whitely
Legging device, G. Meere.......
Leem fer weaving berdered fab
liffe & Law.......cooiiiiiiiiinnnenann
se w.

if threading,

T.ubricate . N. Leach..
Mail bex, II. G. Lefingw
Malt making machine, H. J. Sualzen.
Maungle, J. Zalikowski..............
Map. A. Van der Grinten...........

Nut leck, H. J. Berkley..

Lewiak ...,
il switeh, W. H.

’

POAD i i i s

Oven, reel, W. W. Higgins......ooovvvnnnn
Pad. See Apparel pad.

- Paper making machines, suctien bex cever

fer, T. B. McAnulty, et al............

- Paper making er like machinery, roll fer,

. Parker..
Paper er ether fibri 1 ve
chine fer manutfacturin Ww.
nard ....ioeiiie e, e
enverting raw peat int .
Beddies .......... .o il

ria S
£,

- Paper slitting device fer felding machines,

La Ser & Smith..........coviiiiiiann.

.Piane tremele actien, mechanical,
Pipe fercing jack, G. F. Freed......

Pipe wrench, E. J. Bates
Pistel, magazine cap, G. J. Altermatt
Pisten, IL Mathews.
Pisten, J. Beep...

Vivarttas......

A. H. Wells.........

. W. Jenes.
Murphy & Camp

cPleww, G. A, Lane......

. Plew heel sweep, E. L. Ansley..
- Pest hele digger, H. G. Pine.....
- Pewder can, K. A. Fisher........

Pewder charge, C. Pavis.........

Pewder grain, C. BPavis

Power transmission mechanism, E. A. Nel-
SO i

Presser bar actuating mechani
& Pebyne ... P T

Printing beam registering device, .
Heyer

Printing machine, stencil, E. A. Cex

Prin{t}ing or ether machine feed'ng, C. G.
ANTIS o vvviinnnen ., e

CPrinting platos., machine fer makin J. S.

Dunean

Printing press, R. Stern.....
Printing press inking apparatus, W, Sc
Printing press, multiceler, C. L. Post.
Dulley, E. L. Wagner..............
Punp, blewer. etc.. retary, C. Rein.
Pump, centrifugal, T. R. Geth...
Pump, rotary, J. Nielsen........
Pumping apparatuas, well, B. L. B
Punch, belt, A. A. Kraeuter

Puzzle, H. Keeler.................... .. ..
Rack. See Wisplay rack.
Rail bend swaging device, J. Baschen......

Rail bends, manufacture eof, G. A. Mea
Railway cressing, . W. Umbreit.....
Railway rail, Schwartz & Neligh.
Railway rail, 7. Beylan...........
Railway rail jeint, W. R. Kanarr....
Railway signal system, electric, Breese &

Wilsen ...
Railway signalin

Roasting furnace, A, R. Meyereeceeosceness

750,890
. 750,844 .

751,248
751,087 °
750,894 .

750,889

. 751,118
. 151,208
L 750,963

751,029

51,414
751,128

. 151,004
. 751,219

751,398
751,347

L T51300
. 751,356
751,092 ;

751,038
750,545

751,234
751,322

751,384

. 751,076

751,100
751,401
751,169 |
751,095

750,887

751,300
751,139

751,185
751,224

751,386

750,995
751,263

. 751,286

750,816
T2

750,531

751,245

. 751,320

750,913
751,110
51,3102
750,859

TALMN

750,877

. 751,025

. 751,123
. 751,186

Measure, tailer’s, R. G. Herne.............
Measuring heights of individuals, device fer,
Maitland e 750,870
Measuring instrument, electrical, L. T. R
insen ... e 751,015
Measuring watts in alternating current cir-
cuits, C. A, Brewn........evueveearans 750,939 !
Mechanical movement, J agliaferri... . 751,218 .
- Mechanical mevement, C. Bietz . 751,268 -
Mechanical mevement, Lindsay & Meinert.. 751,317 .
Messages, apparatus fer electrically trans- :
mitting and receiving, A. T. M. Jehn- :
sen 751,294
- Metal wheels, making, F. E. Canda....... 751,429
* Mirrer, F. Jaeger 751,291
. Miter bex, M. L. Busbee.................. 751,255
- Melding er briqueting, apparatus fer pre- :
. paring I%Julverulcnt materials fer, E. B. i
A & R A Zweyer............o000ienn 751,133 |
Melding er briqueting, preparing pulverulent |
materials fer, E. B. A. & A. Zweyer 750,134 |
Mertar helding and discharging device, I
C. Ferris o.viiiiiiiiiii i, 750,837
Moeters, feed centrelling mechanism fer hy-
drecarben, Tuck & Wassmann .. 750,912
Mewer, lown, @ R. Chaplin........ 751,378
Mewing machine, . Chainey. 750,808
Mewing machine, S. K. Pennis...... 750,827 1
Mewing machine, T. S. Brewn.......... 750,942 :
Mewing machine, A. M. Threewits..... «e.. 751,228
Musical apparatus, pneumatically eperated, |
B S VOIeY .\ oreiiieiiniiiinananns 751,229 !
Musical cane er seunding device, Eisen- .
stein ... i 751,153 -
- Necktie, C. Nellenberger........... 751, , 751,332
. Necktie band fastener, A. E. G M. Lac . 751,305
- Nipple shield, F. P. Prindle.......... 751,415 -

SEAUIE  + e veeveeteet et it ahas 750,991
Railway, surface centact electric, .

GUCSE ittt i i i i e 750,963
Railway switeh, W. L. Willi 750,925
© Railway switeh, W. H. Braim. . 751,254
- Railway switeh, T. KEckard 751,357
Railway switch mechanism, H. B. Nichels. 750,996 :
Railway tie plate, E. F. Pierce.. e 751,201
Railway wagen er truck, J. Shaw........ . 751,113
Railways, autematic signaling system fer

eclectrie, H. B. Snell.........ovvvennnns 751,021
Railways, mecans fer anchering the cembined

third rail and tractien rail ef electric,
. J. H., Mergan......covvvnvinnrennsens.. 100,880
- Railways, third rail fer electric, L. G.
: Jehnstene .........iiiiiiiiiiii i 751,175
Razer strepper, V. B. Swihart . 751,422
- Reflecter, light, H. M. Baggett, Jr.... 750,820
Rifle sight, J. T. Peddie 751,20/
Riveting tnel, J. W. Nelsen.. .. 751,195
Road bed cleaner, pneumatic, E. S. Hart... 750,852

There Is no
Prohrbitive Grade
for the CADILLAC

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 for all
roads and all seasons. Mr. L L. Atwood, an auto novice,drove a
Cadillac 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

performance—

no accident, no repairs

—but perfect satisfaction. No gas-

kets to burn or blow out : new sparking de-

vice endorsed by all gas-engine experts ; same copper

water jacket as used in latest French machines ; speed range

4 to 3o miles an hour ; only two places to oil—against 10or more in

others , interchangeable bronze bearings; mechanically operated valves.

Model A, 1904, with the Betachable Tonneau seating four facing forward, $8s0. With-
out tenneau, 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 Automobile Manufacturers.

Tonlimu
A ithirit

Five years ago we foresaw an enormous
demand for a reliable motor car to sell at a
price within the reach of the average income.
We built the

Oldsmobile
Price $650

and it is now the Standard Runabout of thc
world. To-day there are over 20,000 Oldsmobiles in
actual service. '

For fullinformation regarding otuir
complete line, including the Oldsmo=
bile Touring Runabout, $750, and
Oldsmobile Lizht Delivery Wagon,
$850, see our nearestsellingagent, or
write direct. A captivating story,
‘“GOL®EN GATE To HELL GATE,”
sent free on requesttoDept. 21.

Olds Motor Works, Detroit, U. S. A.

Member of the dssociation of Licensed
Automobile Manufacturers.
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Rells, etc., adjusting mechanism fer, P. __
I necht «.viveeiiiiin i, .... 150,864

Retary meter, H. Van Beresteyn. .. 750,914
Running gear, H. S. Hedil..... .. 750,854
Running gear, ®. B. Van PDern. .. 760,915
Sad iren, W. . Heyt........... .. 751,288
Sad iren, self heating, H. A. Feltu . 761,156
- Saddle, pack, .J. T. Mergan. . 751,324
: ¢ Safes, deer fer screw deer, W ... 760,792
i—"—""“""f_'_', Safety leck fer sacks, bags, etc, J. @. N.
W d Wenwr Tncs Lin@DOIM . .vvv vttt et eanninnnen 751,313
l ARE AHI0 TRES Sand press, H. G. Veight.. PP . 750,918
— Sash cerd helder, W. Munre . 751,093
Sash pull, windew, H. E. Issig.. . 750,956

Sash, windew, K. Ohnstrand......... . 750,999

Saw jeinter and raker gage cembined,
Frazec

Sawmill set werk i

I Sawmill skidway, C. L

" Sawing machine, 1T D

Scale, fluid pressure \mghmg

751,390
751,405
750,911
751,060

751,295 te 750,297

Scale, weighing, 1. A. Selley.............. 751,018 !
Scraper, land, C. K. Recd..... .. 761,106 .
Screen, U. S. Brlggs ................. .. 751,375

s I . .
! Screens, fly eutlet fer, A. B. Bateman .. 751,043
IS 20 Years Experlence Screw driver, J. D. A, Hanlen 750,849

Worth Anything“? Screw key, ratch&ti,rs(t}‘en(sjontaL 751,065

Screw, steel, M. Carstens........... ... 751,258
It is a significant fact that the accumulated ex- Search light prejecters, signal device fer, R.

pe:ienee of twenty vears—gained in the manufac- H. Read 751,013
ture of tires which are regarded as standard the Sewing machine, Ceeper & Schutz...751,056, 751,057
world over—enters into the construetion ot Sewing machine guide, G. Gieiesa.......... 751,069

Sewing machine thread measuring mechan-
the MORGAN & WRIGHT CLINCHER ism, Corceran & BeDYNe................ 751,264
The tire itself is the best criterion of our ability Shade eor curtain helder, Rust & Faulkner... 750,898
to intelligently utilize this knowledge in the con- [: Sharpener and can epener, cembined knife,

struction of a thoroughly reliable automobile tire. ES A. M. Parker. . 751,001
. . t . harpener, edge teel, W. qu 761,077
Investigate Mt =~ Speclly It | Inalst Upon It | o ny prepelier, C. 4. H. Flindt. : 751,158
ph? treats ef the merits ef the tire hy i .
in detail. Send pestal request to Eg.e gaSttenl.ng device, 'T w. I&z.l(tpﬂt‘ij. T ;g}’éji
ee fastening means, Terry Crethers. .. 2
MORGAN @ WRIGHT Shee pelishing chair, ,’] C. Simering ',

22 May Street Chicago Slﬁoe slﬁank stfiﬁ ener, .‘\.JP.“(I}rihnnell...
. . ee shining frame, H ichman...
New York Dayton. 0. St. Louis San Francisco Shee uppers, etc., felding machine f
Marshall ..
Sidewalk er ether ght, We
Sifter fer furnaces, etc, ash G W
Sign, windew shade, R. G. Lake.
Signaling apparatus, E. L. Grauel. ...
Signaling system, selective, (. Babceck . X
Skirt hanger, J. M. Triner......... . 751,03y :

Slate, artiticial, J. T. Seuth. . , 905
. 750,860 .
. 751,059

Smeke censumer, H. Kaping...
Smeke, emptying reems ef, G. I*. Maheney.. 750,869

Smeke censumer, J. A. Crawferd....

Snap heek, @. S. Mareld . 751,090

15{‘;‘; i, i, mes : (e HAT the clean, noiseless, odorless, easy riding, ever ready Pope-
Seap tray, G. C. Ceen............... . 750,815 | Waverley can be maintained and operated at less cost, mile for

Sele er heel pretecter, J. B. Kaestner...... 750,979' . . h .

Speed mechanism, variable, 1" V. Mathews. 750,874 | mile, than any other automobile of like capacity, no one who reads
peed regulater, I&. Maurer............. . 761,31 . .

s',m.urfg.cl,ﬂ I M A Beydier.. ... TB1266 - our new catalogue, just off the press, can possibly doubt.

Spring. ee Buggy beet spring. W . 3 ] _ 3

Sfacker, by, Tt 5. Merse . o0 582 The Pope\/\averley. works perfectly in any kind of weather sprln;g,
airwa nstrand..... 51, i W i

Map]mé‘fmachlrm’ e 75115 | summer, autt}mn, or w1}1ter. The l?ope Waverley xr}otor is .absolute y

Steam generater, E. C. Villier . 750,916 motor perfection. It is of the multipolar type, which, having a very

Steam generater, H. I. Penney 751,002

high overload capacity, enables it to take grades that the ordinary run-

Steam meter, S. L. McAdams.. 751.3‘.’,61‘

St trap, I%. I. Brush.... PRI 751,144 p . .

%tgg’if, trap J. H. Blessing. ... : : 731,220 about dare not venture. This motor is made by us exclusively, and
' Still, ammenia, R. J. Cracknell.. . 751,058 3 _\r o 3

Stirtup. sarety . H. Heermann Caniaod ! especially for Pope-Waverley Electrics. Motors intended for general

Stene, etc., apparatus fer use in the manu-
facture of artificial, W. A. Darrew et al 750,949 .
Stene breaking er splitting machine, K. J.

purposes, while often used in automobile construction, are not efficient
for self-propelled carriages.

H. Weiller e 70] 034
Steel, milking, H. A. Sprague..... .. 7581, 357 |
, Steve ash chute, Meere & Cepe.... . 750, 879| Before you buy an automobile of any kind get into correspondence
t Stevepipe, S. T. Branneck.................. 751,143 with us. We believe we can demonstrate to your entire satisfac-

Suppert er shelf, vertically swinging, J. S. tiou that you should prefer an Electric, of which the Pope-Waverley

Petrick ... 750,829 | . .
Surgical chair, A. D. Geuld..... . 751,167 is the world’s highest type.
Suspenders, H. G. Macwilliam 750_.990i

Suspenders and stecking supperter,

s 3k A A P M o ‘ : Waverles . .
Two-cylinder engine, air-cooled, mounted in front Susp’;i:l:lg’, Jd'rsfl\‘ve‘%s Lsugf)ogt.isrfgph;t‘té‘c‘h.ﬁl‘eift 750,978 ope otor ar CO., Dept., Indlanapolls, Ind.
sliding-gear transmission, three forward speeds an for, F. Fergusen 751,064 %
....................... ,

reverse ail on one lever with direct drive on high speed, :
automatic lubrication, seven actual horse power, quiet lelttgg 1;%;1]5:”015’ aIl:C %‘;5:3‘1"‘5» (, ) D ] H?Skms 728:%%

in operation. Wri alo
P te Tor catalog. (O Ning apparatus, I 8. Geldbers © 750,845

PRIC $S700. Syringe, vaginal, ®. P. Meen Ll 750,878 )
ICE, |Table,J FLOTZO8 - v v ee s evenoeneonn ‘.“751,285‘) $2oo A MON I H :
MITCHELL MOTOR CAR CO., JTalktmg machine self adjusting arm, J. Jet- 750.977 | One reliable man or woman in each county
L3 50, :

Turuer Ave., Raciue, Wis, as manager, to exhibit, take orders and ap-

Tegumentary tissues, device fer treatinz, A. i
Makers of Motor Cars and Motorcycles. B MCCUteha. et sen T 51,194 ‘.?}“E.fﬁﬁ',‘,? for Harrison’s QiLGas Stoves Manutacwry Established 1761.
- = | Telegraph apparatus, J. E. Carney......... 750,807 #e-. Vention. Automatically gen- 3 2
NO]SELESS > Rl . Py N S tos fuel £ & LEAD PENCIL3, COLORED PENCILS, SLATE
Telegraph instruments er the like, apparatus § .gf]a ffm‘f:cugr?egg% o;a;soszzas_s PENCILS, WRITING 3 LATES, INKS, SI'ATI®ON ERS

fer perferating tape fer autematic, J.
151,164

Beve] Plnlons Telearaph Fecsiver, wrinting. 3B White. . 751,363

Telegraph transmitters, perferater fer aute-

solutely safe. Enormous de- RUBBER GOODS, RULERS, ARTISTS COLORS.
maud. Thousands sold weekly.

Cheapest, cleanest, safest fuel,
Customers delighted, Osta. | 48 Reade Street, New York, N. Y.

I
We can furnish our New Process ' matie, J. Gell oo i e 751,162 1 FREE. Write tod
Noiseless Pinions in bevels as well " Telegraph transmitters erferater fer use ogue rite as. GRAND PRIZE, Highest Award, PARIS, 1300.
as spurs of any size wanted and th}ln automatic, J. belljl ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 751,161 Warid Mig. €o. L5476 World Bldg., Olncinnatl, 0. | g ¢ . d 0
to transmit any reguired horse| Telegraphic perferaters and transmitters,
wower. Write for catalogue. fred wheel for autematic, J. Gell...... — e -

THE NEW PROCESS RAWHIDE CO. T(’]PEQ:SS‘ apparatus, cein centrelled, S. T
Syracuse, N. Y. Telephene receiver, Sands & Cadden....... x“'{;;nlf
- Telephene switchbeard plug ejecting jack Tt 56
“A M t G ¢ 9 G. Dunfee....... N i 58
Telephone transmitter, B B. hahm ap wine,
essage 0 arCla Telephenic call mstmment J. D Peachey

tlay o Lrinl.
Vrice %7.50 Jess $

1rauds disconntof Net
8514 per cent, or

Telltale register, Pratt & Elego
1s not ""in it asa business stimulator with our fa- | Tennis pele brace er suppert, T.

mous little decorated tin reminders, called Tent, R. S. Gutshall
DﬂlIJ!IlW Thermestat, J. L. Ward..........

We sell them at cost (10 cents) and pay® Thresher teething, W. N. Rumely..
postage because our advertisement is on ihe tsck, | Thresher, traveling, T. 0. Helgersen

AMERICAN STOPPER CO. Threshing machine, B. It Heisinzte : Fastest,si i land durable, low-
- Fhreshing machine, H. Hansen............. Tk ety priced calculating machine, Addw Subtn\cts Multiplies, Di- .
136 Water Street, =~ =  Brooklyn, N. Y. ! Threshing machine band cutter and feeder, vides. Cannot make mistakes, Computes nine columns siin- WH \'1\ SCh h 'P
Largest Makers of Tin Bexes Ontside the Trust. £, CREISEIADSON o ereerernssasnnnener 751,260 | § ultaneously. Savestime. labor,brain,and willlastalietime- ™ ﬂpll‘ ograp
e e e e ——  Threshing machine cencave, Shelten & ISirk. 750,902, S;‘t)n;shonldge l:le;ertybu;men‘s office.”’—Joe Lee Jameson, r[-u . DEPLICA I |IH Vel
' Threshing machine sieve, B. Whelan .. 751,035 s woreh nge‘,,e’mﬁ‘"'l"éom,,_c,m’ W. Thom paon. Spec't

+ Agt. U. S. Dept. of Labor, Boston, Mass.
Price 85.00, prepaid in U.S8. Rooklet free. Agenta wanted.

G E. LOCKE M'F'G CO. 25 wainw ~.%ensett.lowa g

“E¢ the Boiler R '
Tie plate, B. Welhaupter
conomy in e ouer oom” T PR By upter
Tile, building, J. Schall....
is a little booklet that tells how to save hundreds of : Tiling, fleer, W. J. Elli
dollars every year. It also tells of the Dean Boiler %;;:, vIa_lllveG pgéi];gau
N . P §
Tube Cleaner, Tires te vehicle whee]s, device fer attach-
ing rubber, L. Kilgallen................
Tebacco pipe, W‘ E. Deeley...
Tengue, vehicle, H. . Baltzer
Teel dresser, J. S. Brewn
Teol, meter eperated hand, A. W. Clarke...
Teel supportmg apparatus, impact, E. Gun-

- ut
gty CTTH by A R

the only device made which will remove all scale from ™ 11191}1 "
A ewel helder,
your boiler tubes. Tow]el Janachme, com epera ted,
ANl ... it er i
. ) ‘W.M' B. PIERCE CO, Tey, detenating, C. Backes .
319 Washiugton Street, Buffalo. N. Y. Tractien engine, F. L. Watereus
-_ - oo = | Trenching msachine, H. J. Bentsen..
= 3 v Trimmers. ee Wick trimmer.
30 Years Trolley, J. KOIL . uuonerrunnaneiiene cennns ;
Expenence Trelley harp or ferk, Creckett & Jehnsen. T
l

: Trelley line reel, autematic, C. F. BPavy...
| Trousers stretching and pressing device, K.

Stevens ...l i
Trewel handle, W. Smith
Truck, hand, T. Burrews.
Truck, meter, W. L. Austin...........
Mube making machinery, V. Ro yle
_Tug and trace cennecter, hame, C. R. Rap-

Patents

| 1) I R R R I
:Tug thill, S. H. Frest
T"%de Marks, juinel bat, G. W. Jack
esigns, Tunnel censtructien, J. L. Holmes. ... ... , __
Copyrights, Etc. Turbine, cempeund steam, T. G. B. Lind- i i
Anyone sending a sketch and description may mark ........... R AR RSEEREEREEREE Talaib The Embﬂd[ment of Grace and Elegance.
quickly ascertain our opinion free whether an Turbine, steam, H. C. Schwarze... <. 751,200,
invention is probably patentable. Communica- Turbine wheel, T. G. B. Lindmark. . 751,315 | j From the perfecteddesign down to the most minute detail of construction, luxury in
tions strictly confidential. Handbook on Patents Twine helder, 'R. A. Steeb . 751,214 i the appointments has been combined with high speed and absolute safety in building
sent free. Oldest agency fer securing patents. Type setting and casting machmos, per forat- .
Pateuts taken through MUNN & Ce. receive or mechanism fer preparing the cempes- Direct
Special Notice, without charge, in the ing strip of, Stutchbury & Gerick...... eer ess Drive Ourln ars

Typewriter alignment and adjustment, J.

Scientific American |y, i

Upsetting machine, R. G.
A handsomely iliustrated weekly. La.rgest cir- 1
:zlation of any scientific journal. ‘Cerms, $3 a Valve, .J. W. Nethery..............

1. Valve, N. Obolensku
year four months, $ Sold by all newsdealers. Valve: G R. Wilehart, .

361 Broadw N Y k ! Valve gear, engine, P. F. C. Willcex . ThlsT
MUNN & co- ay ew ﬂr Valve gear, exploélve engine, J. M. "Jehan- l a

Branch Qffice 625 I St. Washington, D, C. [ 000 A tae et e 751,208

The durability and dependability of each Peerless Cari is guaranteed bythe expert knowe
ge, mechanical skill and quality of materialthat enterinto it. Agenciesin principal cities.
Photogra vure of The Poorless Girl 1V bere illustrated, size 18x 28 inches, witheut adver-
tising, mailed anywhere for 10 ents cuin er stamps: New illustrated catalegue now ready,

The Peerless Motor Car Company, Cleveland, Ohio, U. §. A.
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Den't spend allyour life in a poorly paid clerkqhip
We train ambitious men or Women, in spare time, for
pasitiunsthat pay well. Start to-day torise. I1.C.8.
Textbooks ma{xe it easy for those already at Work to

LEARN BY MAIL

Mechanical, Electrleal and Civil Engineering; Me.
chanfcal Drawing; Architecture; Chemistry; Orna-
mental Design; Book-keeping; Stenography; Teach=
ing; English Branches; German; Spanish; French,
70 Courses. Circular free. When writing state sub-
ject thatinterestsyou. Internatlonzl Correspondence
Bchools, Box 942, Berantonm, Pa.

PRINTING TAUGHT. FREE

With every Mudel Printiug Press amd
nuatr censt B and upd we give froea
omalete uparse in the art uf printlog.
while yowre lepraing you CcAv maxe
O Inoney at home by ting fur ofthers,
MWoltn chr ,:.trLl{ ul: and culialogzue
) Fair Hiche-t
1. Pl ]:.'-'-

Send fer eeklet, which explains why

The Smith Premier Typewriter Co.

Factory
Syracuse, N. Y.

Executive @ffice
287 Breadway, New Yerk

Branches in all large cities

Valuable Scientific Papers

ON TIMELY TOPICS

Price 10 cents each, hy mail

RADIUM AND THE RADIO-ACTIVE
SUBSTANCES. No better or clearer
scientific account has been published than
that contained in SCIENTIFIC AMERICAN
SupPLEMENT 1429, The paper presents all
that is at present known about radium and
the radio-active substances.

ELECTRONS AND THE ELECTRO-
NIC THEORY are discussed by SIR
OLIVER 1,0 BGE in SCIENTIFIC AMERICAN
sveppLEMENTS 1428, 1429, 1430, 1431,
1432, 1433, 1434.

THE PANAMA CANAL is described from
the engineering standpoint in SCIENTIFIC
AMERICAN SUPPLEMENT 1359,

WIRELESS TELEGRAPHY, ItsProgress
and Present Condition are well discussed in
SCIENTIFIC AMERICAN SUPPLEMENTS 1425,
1426, 1427, 1386, 1388, 1389, 1383,
1331, 1327, 1328, 1329, 1431.

HOW TO CONSTRUCT_ AN EFFIL.
CIENT WIRELESS TELEGRAPH
APPARATUS AT SMALL COST is
told in SCIENTIFIC AMERICAN SUPPLEMENT

1363,

SUBMARINE NAVIGATION. An ex-
haustive review of the subject is published
in SCIENTIFIC AMERICAN SUPPLEMENTS
1414, 1415, 1222, 1223.

SELENIUM AND ITS REMARKABLE
PROPERTIES are fully described _in
SCIENTIFIC AMERICAN SUPPLEMENT 1430,
The paper is illustrated By numerous en-
gravings.

THE INTERNAL WORK OF THE

WIND. By S. P. LANGLEY. A painstak-
ing discussion by the leading authority on
Aerodynzmics, of a subject of value to all
interested inairships, SCIENTIFIC AMERICAN
SUPPLEMENT: 946 and 947,

LANGLEY’S AERODROME. Fully de-
scribed and illustrated in SCIENTIFIC AMERI-
CAN SUPPLEMENTS 1404 and 1405.

STEAM TURBINES, Their Construction,
Operation and Commercial Apphcatlon
SCIENTIFIC AMERICAN SUPPLEMENTS 1306
1307 1308, 1422, 1400, 1447, 1370
1372 The articles have all meen prepared
by experts in steam engineering.

PORTLAND CEMENT MAKING is de-
scribed in excellent articles contained in
SCIENTIFIC AMERICAN SUPPLEMENTS 1433

1465, 1466.

AERIAL NAVIGATION. Theoretical and
Practical Biscussions. Picturesand Bescrip-
tions of actually-built dirigible balloons and
aeroplanes will e found in SCIENTIFIC
AMERICAN SuppLEMENTS 1161, 1149, 1150,
1151, 1404, 1405, 1413, 1455.

Price 10 cents each, by mail

MUNN @ COMPANY
New York

J

361 Broadway
.

] address Munn & Co., 361 Broadway, New

Valve, glebe, I'. B. Philip. 751,005
Valve, retary, R. Gillette 751,281
Valve, steam engine, @. W. 751,131 |
Vehicle brake, J. Ferrel............ 751,27{
Vehicle meter wheel, J. W- Walter 751,231 |
Vehicle runner, J. Faucher....... 750,957i
Vehicle step, C. E. Riggs...... 750,893
Vehicle wuasher, everhcad, J. P. Baird . 750,932
Vending machine, W. [ersythe 751,276

Ventilater. Sec IFFlue ventilat.
Vessel closure, I'. C. B. Page
Veting machine, S. Lee
Wagen bedy, Bilby & IKeffer..
Washbeard, W. H. Gladwill....
Waushing machine, P. Cunneen...

751,404
750,987 |
L 751,045 -
L. 751,282
L 751,149

Watchmuker’s teel, W. B. Smith........... 751,439
Water clesct, autematic marine, W. IL
Smith ...t e 751,210
Water closet bewl, A. Ek . 751,270
Water closets, etc ventilating device fox, X
A. Preuillard. ............. . 750,952 .
Water wheel setting, A. Gie . 750,843 ;
Wattmeter, alternating cunent . !
BUOWIL oottt ie it it 750,938
Weighing and packaging machine, W. II. :
Deble .. e, 750,830
Weighing mauachine, .. 751,301
Well rill, C. C. Fex . 750,840

Well drill jar, G. B. Patten 751,199

Wells, elevating ligquids frem, Meran &

DY Y 751,323
; Wheel, W. A, Heskins..... 751,075
- Wheel rims, machine for

W. S. Gerten ...........
Wick trimmer, J. I'. Presnell
Wind instrument, C. Wadswerth, Jr.

Winding machme yarn, H. S. Gelland. 750,964
L Window, revolvmg metallie, L.* Lhustens n. 751,379
Windew sill pretecting plate, W. A. Pratz. 751,008
Wire article, Shrum & Hendricks........... 750,903
Wire clamp, R. L. Sechen. . 751,352
Wreneh,  See Pipe Wlel](.‘h
Wrench, M. McKinley........cooovviiiinen 750,994
Weeench, II. A. Ruggles . 751,342
Wrench, W. J. Rateliff 751,4lb
Yoke, H. L. Alexander 751,125
Yeke attuchment, neck, W. II. Bayle 751,044
Yeke, neclt, IS, Nilsen.......ooiiiveiiiannns 750,997
DESI(NS.
Bettle, A. RBustaneby............... PP 36,764
Brucket, I, B. Ruggles..oovieiveenans
Building block, artificial, H. S. Palmel
Burial casket, J. Maxwell................... .
Card er similiar article, souvenir, I Huld... 36,762
Cash register cabinet or casing, L. Jacebi.. 36,767
Cash register cabinet er casmg

E. Ringold.. 36,768

Chsir, J. . Kellegg..
Dish, cever, R. L. Je.
Ru;:, 1. II‘ Bennett .
Rug, .A. Petzold

Reyal Bengal Steve Pelish,”’

Speon, seuvenir. C. J. e 6,763
Toy bank, L. W. I\mghttu .................. 36,763 |
TRADE MARKS.

Baking pewder, Internatienal Feed Co....... 41,977
Beets und shees, leather, Gee. K. Ikeith Ce. 41,967
Bettle cerking machines, II. Reisinger...... 41,999

Cameras and tripeds, phetographic, Anthony

& Scovill Ceuuivii i, 41,935
Cheese, fancy full cream Canadian, A. FI.

MacLaren Imperial Checse Ce........... 41,976
| Cigars, T. H. Hart & Ce...... .. 41,99
|L1gaus, R. B. Hermane . 41,970
i Cleaning cempounds r-
| ing, J. A. Buck. . 41,992
i Ceal and ceke, Smeke . 42 003
| Ceffees, A. Engclhard & Sens Ce............ 41,972
Cenfections, and checelute uand cecoa in all

forms, W. I. Adams.................... 41,575
Cersets, luisvy & bomels . 41,965
! c 41,982
Dust cellecters, exhaust fans, and Dblowers,

Ohie Blewer Co..vvvriierivenernnrnnnnns 42,001
I'lour, wheat, Tacema Grain Ce. 41,978
Gelmluivs ani antiscptics, Frederick Stearns .

[ T T 41,981
Gelf lmlls I. B. Kleinert Rubber Ce......... 41,996 -
'Hemostutlc astringent, and cardiac stimu- 1
lants, frrederick Stoarns & Ce........... 41,980 |
. Lamp chimneys, lantern glebes, and reflecters,
. glass, Gill Brethers Ce.................. 41,997
| Leather, glazed er etherwise finished kid,

American Leather Ce . 41,968
Medicine, bleed, Ii. E. R . 41,983
Nutritivu Compouud feor

IZSChMANI oot v it n it n i i onanss 41,979
®intment, J. E. Allisen . 41,986
Ointment, Thempsen Medical Ce............. 41 987
Perfumes, Selwyn Imperting and Trading Ce. |

88, 41,989
Phetegruphic develeping, tening, and fixing

materials, Anthony & Scovill Co......... 41,994
i Plaster compound, Pioneer Chemical Ce..... 41,985
. Pumping machinery, parts, and attachments,

. Peuan Brethers Steam Pump Werks.... 42,000
" Remedics, poultry, B. U. Williams........... 41,984
I Rubber heels and seles fer beets and shees,

IFester Rubber Ceo...ovoiiiiiiinn s 41,966
" Seap, sceuring, . C. Bargar.. . 41,991
Seaps, Ruymond Chemical Ce 41,990
Stecl in bars and sheets, IIammacher, Belius

& Ce. . 42,002
'Tld T. 'VI e c . 41,973
Tea, Liverpeol China & . 41,974
. Typewriting machines, L. C. Smith & .

. Typewriter Co. . 41,998
- Whisky, J. H. Brewn.. . 41,971
Weed dust and a cementing element, -
pesitien of, H. Gallinewsky .......ec00.. 41,993
LABELS
‘‘Cuban’s Faverite,”” fer cigars, La Hilda Ci-

gar Factory ......veeiniiiiin i 10,715
“Dr. Conrad’s Femaline,” feor X

Conrad .. ... e e e e 10,709
‘““Br. Sherman’s Ileg Chelera Preventive,”’ fer .
X heg chelera preventives, Badger Chemi- )
1 cal Co. v i e e 10,712
| “Foxy Tem,” cigars, W. II. Bebbitt..... 10,716
. “High Life,”” fer beer, FIred Miller Brew- i

INE CO. v e e 10,719
I ‘“‘Nox-all Seet,”’ fer se destroyers, Badger
| Chemical Lo . 10,711
‘‘@ld Cumberland,’ . 10,718
| ‘‘Phillips’ Scalp L
| Phillips ‘\’Ivdlcal Ce! 10,710
|

0713‘

| ish, Faulhaber Chemical Coverrennnn...

. “Tribe ef the Mac-@-Chee,” feor La

. Hilda Cigar Factery ................... 10,714'

“Trust I'ighters,”” fer cigars, cigarettes, and |
tobacce, I. Latzar...................... 10,717 .

" “Wagner's Carbenated C. P. Sedium Phos-

phate,”” fer artificial mineral water, W. |
T. Wagner's Sens.......ccovuieeens ,720, 10,721

| —_

PRINTS
‘““Apparel fer 1904, fer apparel, W. C. Beth.... 890 |
“For  Goodness Sake,” fer fleur, Washburn, !
Creshy Ceo...... ..o iiiiiiiiiieiinaen 891 -
‘“Ne Doubt Abeut It,”” fer fleur, Washburn,
. Croshy Co. ..ttt ittt iiannenean 893 -
j"Smokeless Powders,”” fer smekeless pewder, :
Laflin & Rand P.W(IPL Co. 889
“There Are Other Kinds,

Cresby Ce.......... . 8y2

A puntei cepy ef the specificatien and drawing
of any patent in the feregoing list, er any patent'
in print issued since 1863, will be furnished frem .
this effice fer 10 cents, previded the name and!
number ef the patent desired und the date be!
given. Address Munn & Ce., 361 Breadway, New
York.

Canadian patents may new he ebtained by the in-
vepters for any ef the inventions named in the fore-
geing  list. For terms and further pargcm:u's

T k.
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INVESTORS

desiring to realize the Large Interest and Profits
possible in legitimate Mining, Oil, Timber & Smel-
ter Investments and Dividend-paying Industrial
Stocks, listed and unlisted, should send_for our
Booklets, giving full informatmu, mailed free.

DOUGLAS, LACEY & CO.
Bankers @ BroKers, 66 Broadway, New York

The On ly Real Typewriter
t a Low Price.

In fact, the only low-priced typewriter of
which the’ picture is publi sﬂed because ne o ther
lew.priced typewriter has the standard key-
board. Examine the llhmtranon

UNIVERSAL KEYBOARD
SIBLE WRITING

2.t C.O. B.fer ene week’s trial en receipt
of $4.00 to cover expressage.
Send for Boowklet and Installment Plan.

The Postal Typewriter Co., Dept. 17
Main Office, 45 Cliff 8t., NewYork
Branch 115 Dearbern St., Chicago

Reliable Agents Wanted

S

HOW TO MAKE .AN ELECTRICAL

Furnace for Amateur's (Jse.—The utilization of 110volt
electric circuits for small furnace work. By N. Monroe
Hof)kms This valuable article iz accompanied by de-

tailed working drawings on a large scale,and the fur-
nace can be made by any amateur who is versed in the -
usge of tools. "T'his article is contamed in S(‘IENTIF[C
AMERICAN SUPPLEMENT, Ne. 1182, Price 10 cents.
For sale by MUNN & Ce., %1 Broadway, New York City,
or by any bookseller or newsdealer

WANTEDS,

SEALS, BOTTLES,

PACKAGES,
BOXES. PAPERS,
CAR DOORS

4

Send for a
sample ot
the great
Twentieth
Century

! SSIGNATURE SEAL |

Hips
T ey To seal any amcle. w»ass beth ends of the
wire through the eye of the black, turn key until it.
breaks off.  Signatures may be written permanently
wnh a pencil on one gide of the block. Signatures

galsabe stam ped or printed on the block. The
stu of the ey may be used to keep “tab’’ onthe
seals used, s0 that a count is easily kept by the
sender. Notools necessary.

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

SEN SITIVE LABOR ATORY BALANCE. :

y N. Monroe Hopkins. This “built-up’’ laboratory -
balance will weigh up to one pound and will turn with a -
squarter of a postage stamp. he balance can e made |
by any amateur 8 llled in the use of tools, ayd it will |
work as well as a $125 balance. The article isaccom- |
panied by detailed working drawings showing various
stages of the work. This article is contained m SCI1EN- !
TIFIC AMERICAN bUPPLEMENT, No. 1184, Price 10
conls Furosals by MUNN & Ce., 361 Broadway, New
York [ty or any bookseller or newsdealer.

\Vhlte Metal Articles to Cast. Also
al] kinds ef Plating and Press-work,
.\TIO\AL bHEET METAL CO., Peru, III.

MASON’S Pat. Friction l’ullv; % and (,lutches
Starting Machinery without shock. and connecting line
ghafting. Most reliable and durable. Mason’s New
Pat. Whip-H oist efiective and simple.
Manfd. by V(jL'\lEl W, MASO‘I & CO., Inc.

owdence, R’ I,

W/ Southern Home

In acountry free from excessive heat
and cold, healthful and prosperous.

LANDS at LOW PRICES

F'or printed matter, circulars, etc.,
giving full particulars, write

M. V. RICHA RDS, Land and Industrial Agent,
Southern Railway and Mobile & ®hio Railroad,
Washington, D. €.

The Franklin Model Shop.

Experimental work forinventors: any-
thing in metal frem a si nile piece tO &
cemplete working model pparatusfor
colleges. Exhibition models. Introduc-
tion samples of patented articles. Spe-
cial tools for making metal novelties.
Inventions perfected. Brawings and de-
gigns worked out, from inventors’ ideas.
Send for circular 9.

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

e FRANKLIN
Model Shop

anted

- Fifty men to act as agents. Must understand Cement,.
- Concrete and Construction of Buildirgs.

Address FLOYD PALLMER,
Vice-President, Harmon S. Palmer Hollaw™
| Concrete Building Block Company,

1450 Binney Street, Wushlngtou. D. €.

|ELEOTRIG'TY HOW TO MAKE A lym»-

me, Storage Battery, Telegraph
. Instrument, Blectric Bell Motor. Books, 10(:. each,
- BUBIER PUBLISﬂING CO an S

Export Trade

‘How to Secure and How to Hold It

Valuable hints on how to secure Export
Trade sent gratis on request. Address

EXPORT EXPERT
Box 773, New York

Dies, Tools and Special Machines, Maedels
ani Experlmental Work. General Machine Work.
. BENDER & SOxS, Inc., 57 krankfort St.,.New York

wuﬂ WELL TEL[PHQI_!E

Tovthe mosey, W, 0
WIoﬁel Machinery and Experlmeutal Work.

Eiesl 513
rro

=, Bow

%, HL Uonch o, 2007
CRAWEFORD, 194 Broadway, New York City.

. SPECIAL MANUFACTURING.
DIES Ano STAMPINGS TO ORDER.

SPEC'L MACHINERY-MODELS-EXPERIMENTALWGRK.
DROP FORGING DIES AND DROP FORGINGS.

NG co'
OHIO

STAMPI
VELAND,

THE ACHINE
970 HAMILTON §T,

-3
CLE

! FINE CONTRACT WORK

in wood and metal, and press work. @ur optical work

. gives us unexcelled facilities for handlmg the highest

grade of fine work in our Contract Bepartment.,
Correspondence solicited.

. GUNDLACH-| MANHATTAN DPT CO Rochesier, N. Y,

| SPECIAL MACHINER

- Costilo Mnarhini: Works, 60 Centre St.,
iM. GRADSTONE @ COMPANY
Manufacturers’
Export Agents

2-4 Stone Street New York

I

H We offer every facility for the propel
‘ introduction of American Machmelly and
T
H

Toolsund Dies. Model
& Experimental Work.
New York.

Manufactures to the Russian ade,
CATALOGUES WANTED
CORRESPONDENCE INVITED

Experimental & Model Work

Cir. & advice free. Wm. (xardam & Son,45-61 Rose St.,N. Y.
M[]DEL & EXPERIMENTAL WORK.

Inventions develuped. Special Machinery.
E. V. BAILLARD, f ox Bldg.. Franklin Square New Yerk.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
ohmerv | I\oma‘slow& re lBl\eueea\t Cieveland .

Maglcal Apparatus.
Grand Book Catalogue @ver 700 engravings,

25c. _Parlor Tricks Catalogue, free.
MARTINKA & C O Mfrs., 493 Sixth Ave., New VYork.
Brewers’

Corliss Engmes, 3
and Bottlers Machinery. VILTER
MFG. C@®., 8y Clinton St., ‘\/Illwaukee, Wis.

Each one of the above three lines of figures spells the tiaine of a great city In the United States.
N This is abrand new puzzle and can be solved with a little study, as follews: Thereare twenty-six

letters in the alphabet, and we haveused figures in spelling the cities instead nf letters.
number 1, B number 2, C number 3, etc.. throughout the ennre alphabet.
HREE CITIES YOU MAY

OF #1,000 WHICH WE ARE GIVING AW

OUT THESE T

you can don less than one hour of your time.

names ot these three cities, write:

from us promntlv BY RETURN

Letter A s
IF YOU CAN SPELL
RE IN THE DISTRIRUTION

tor doing a little work for us. ‘This

‘I'nis and other mest liperal offers are made to introduce
one of the very best New York macazines into every home in the United States and Canada.
DO NOT WANT ONE CENT OF YOUR MONEY.

iy on a ponalc wdand send it tous,and you will hear

WE

When you have made out the

av take an entire evening to solve the three

A
names, but STICK TO IT AND TRY TO GET YOUR SHARE OF THF %1,000. }
A copy of this hith-class MONTHLY MAGAZINE WILL BE SENT FREE te every-

| one answering this advertisement.

10 not delay,

Send voor answer in immediatety.  Address

ROBIN ON UBLISHING CO., 24 North William Street, New York Uits. §

© 1904 SCIENTIFIC AMERICAN, INC.
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