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DIVERSION OF NIAGARA RIVER.
Thanks to the initiative of the Merchants’ Associ-
ation of New York, acting in conjunction with the
American Civic Association, it is likely that the preser-

vation of Niagara Falls will be made a matter of joint -

international control. The President of the United
States has expressed his great interest in the subject
and favorable opinions have been obtained from former
Attorney-General Griggs, Attorney-General Moody, and
former Attorney-General Knox. The concurrence of
these opinions leaves no doubt that the necessary ac-
tion must take the form of a treaty between the United
States and Great Britain, a point of view which seems
to be shared by the authorities on the Canadian side of
the border. Former Attorney-General Griggs expressed
the opinion that whatever jurisdiction the State of
New York has over the waters of the river and their
use, is subject to the power of the national government,
in two respects:  First, with respect to navigation, as
to which the laws of Congress are supreme; and sec-
cnd, as to the subject of boundary between this State
and Canada, in respect to which the United States and
Great Britain have the right by treaty stipulation to
impose such conditions and regulations upon the use
of the river and its waters as they deem mutually
proper.

The ethics of this question of the preservation of
Niagara Falls are very simple; for it resolves®itself
into a contest between the claims of a few people who
see in the stored energies of the Falls a means of pro-
ducing merchantable electric power more cheaply than
it can be produced by an ordinary steam plant, and the
interests of those unnumbered thousands the world
over who, if they visit the Western Hemisphere, set
down 'a visit to Niagara Falls as one of the indis-
pensable features of their programme of travel. The
widespread sympathy with the movement to protect
this majestic and most beautiful spectacle of nature
is a refreshing sign that mercenary and utilitarian
considerations have not obtained the absolute sway,
which the trend of recent events has seemed to suggest.

TWO IMPORTANT TUNNEL PROPOSALS.

Some of our more important railroads are consider-
ing the question of reducing the height of the summit
elevations on the main line of their systems by the
construction of lengthy tunnels. According to recent
dispatches, the Pennsylvania Railroad Company is
about to lower the summit of the Alleghany Mountain
division by driving a great tunnel, which will be either
9 miles or 11 miles in length, according as one or
other of two alternative surveys is adopted. On the
eastern slope the road would enter the tunnel in the
vicinity of the Horseshoe Curve; on the western slope
the portal would be in the neighborhood of Crescent.
At present, the enormously heavy traffic of this road
has to be hauled over a summit which is 2,160 feet
above mean sea level, and by the construction of the
tunnel, this would be cut down probably to about 1,500
feet. The importance of the reduction is not shown by
the mere statement of reduction of vertical height;
for on the eastern slope the grade is particularly steep,
and the portion of the summit line that would be
eliminated has an average grade, we believe, of some-
thing like two per cent. Another road, which has an
importamt tunnel under consideration, is the Lehigh
Valley Railroad, which by a change in the location of
its line, and the construction of seven miles of tunnel
through the mountain range in which the Lehigh River
has its source, will eliminate many miles of heavy
grade and reduce its summit elevation by several hun-
dred feet.
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STEAM TURBINE ECONOMY.

Rooted prejudices die hard, even in a field of effort
as barren of sentiment and so essentially practical as
that of steam engineering. In proof of this, witness
the belief, which even to-day is held by many engi-
neers, that the steam turbine requires an extravagant
amount of steam and increases the coal bill to an ex-
tent that more than neutralizes its other economies in
space, weight, and labor. As far as our observation
is a guide, the only conditions under which the steam
turbine has failed to show a marked economy over the
reciprocating engine are those in which the speed of
revolution has to be cut down in order to accommodate

‘certain speed conditions imposed by the nature of the

work that is to be done. The one case in which this
has occurred has been'in the application of the steam
turbine to ocean liners of the largest size, in which the
design of the propeller governs the design of the tur-
bine. The rather low (for a turbine) speed of revolu-
tion increases the size of the turbine to a point at
which it does not as yet appear to be able to show the
remarkable efficiency which has been achieved by the
marine steam turbine in vessels of moderate dimen-
sions. With this exception, the data of turbine per-
formance which are at hand prove that it is markedly
superior, compared on a basis of steam consumption,
to the reciprocating engine, when both are doing simi-
lar duty. This is true of the steam turbine when used
in stationary plants, irrespective of its size, and it is
also true of the marine steam turbine until it comes to
be built in sizes of 10,000 horse-power and over. In
one of the largest central power stations recently
erected in this city the turbines, which are of 7,500
horse-power capacity, were built under a guaranteed
steam consumption, when using 175-pound dry satu-
rated steam at the throttle, of 11.47 pounds of steam
per horse-power hour. This may be compared with the
guarantee given for reciprocating engines of the same
capacity in another large power house in this city,
which was 12.25 pounds per horse-power per hour.

A most significant proof of the strong confidence
which marine engine builders have in the steam econ-
omy of the turbine, has lately been afforded in con-
nection with the letting of a contract for an 18-knot
mail steamer for the Roumania State Railway service.
The specifications called for a 1,500-ton steamer driven
by twin-screw engines of 7,000 indicated horse-power.
The contract requirements were extremely severe, and
heavy penalties were provided for. It was stipulated
that with reciprocating engines the consumption
should not exceed 1.454 pounds of coal per indicated
horse-power per hour, which works out for the given
horse-power and speed at 10,801 pounds per hour.
Among the designs was one for a triple-screw vessel
driven by Parsons steam turbines, for which the bid-
ders guaranteed a coal consumption of 7,716 pounds per
hour. Here, then, was a firm which was prepared
to guarantee for its alternative design with turbines
a fuel consumption less by 30 per cent than the maxi-
mum allowed by the railroad for reciprocating engines
of the same horse-power.

— O ——
THE SHIPPING BILL IN A NUTSHELL.

Since there appears to be some uncertainty as to the
present status of the shipping bill framed. by the
President’s Merchant Marine Commission, we give
the f.ollowing digest of this important measure. The
provisions of the bill are as follows: First, the cre-
ation of a volunteer naval reserve of 10,000 officers and
men of the merchant marine and fisheries, trained in
gunnery, ete., subject to the call of the President in
war, and receiving retainer bounties as 33,500 British
naval reserve men do.

Second, subventions at the rate of $5 a gross ton
a year to all cargo vessels in the foreign trade of the
United States, and to craft of the deep-sea fisheries,
and $6.50 a ton to vessels engaged in our Philippine
commerce—the Philippine coastwise law being post-
poned till 1909. But these cargo vessels in order to
receive subventions must be held at the disposal of the
government in war, must convey the mails free of
charge, be seaworthy and efficient, carry a certain pro-
portion of Americans and naval reserve men in their
crews, and make all ordinary repairs in the United
States. Ships lose their subventions if they leave our
trade for that of foreign countries, or if, like the Stan-
dard Oil craft, they are not engaged exclusively as
common carriers.

Third, subventions to new mail lines from the Atlan-
tic coast to Brazil, Argentina, and South Africa; from
the South Atlantic coast to Cuba; from the Gulf coast
to Cuba, Brazil, Mexico, Central America, and the
Isthmus of Panama; from the Pacific coast via Hawaii
to Japan, China, and the Philippines, and to Mexico,
Central America and the Isthmus of Panama, and from
the North Pacific coast direct to Japan, China, and
the Philippines, with increased compensation to one
existing contract line from the Pacific coast viea Hawaii
and Samoa to Australasia. All ships receiving subven-
tions must be already American by register or Ameri-
can-built—thus excluding the foreign-built fleet of the
Atlantic Steamship Combination. Not one dollar is
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given to fast passenger and mail lines to E‘urope.'
Ships constructed for foreign commerce to receive
these subventions can under the Dingley tariff be built,
equipped, and repaired of materials imported free of
duty. The maximum annual cost of the proposed mail
subventions will be about $3,000,000; of the other sub-
ventions and retainers to the naval reserve, from
$1,550,000 in 1907 to $5,750,000 in 1916. If tonnage
taxes are increased, as originally proposed, the legisla-
tion will cost nothing the first year, but turn $616,000
into the Treasury, and the annual average net cost for
ten years, with the building of new ships, will be
$4,625,000. Great Britain next year will pay $6,000,000
or $7,000,000 in shipping subsidies, France $8,000,000,
Italy $3,000,000, and Japan about $4,000,000. This bill
was passed by the Senate on February 14, and unless
the friendly attitude of the individual members of the
House should give place to a collective hostility, it is
likely to become a law before the close of the present
session.

- @
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IS LEAD A FORM OF RADIUM ?

Radio-activity is a property intrinsic to the element,
and, therefore, to the atom or smallest part of the ele-
ment. The radio-elements possess the heaviest known
atoms. If the lightest, hydrogen, is taken as unity,
uranium is 238, thorium 232, and radium 225, while
the next heaviest known are the inactive elements
bismuth 208, and lead 207. The element helium is the
second lightest known and its atomic weight is 4.
Now, if the alpha-particle is an atom of helium, the
expulsion of one alpha-particle from an atom of radium
will reduce its atomic weight from about 225 to 221.
This must, therefore, be a new atom and represent an
unknown element, for the nearest known element has
the atomic weight 208.

The chemical elements run in
dium, for example, is the missing ‘“big brother”
of the alkaline-earth family of elements, which
consists of three elements, calcium 40, strontium
87, and barium 137, and chemically radium is an
almost exact copy of its nearest relation, barium.
Helium, in turn, is the lightest member of a family
of gaseous elements, cxactly similar in chemical na-
ture. The family forms the well-known group discov-
ered by the joint labors of Lord Rayleigh and Sir Wil-
liam Ramsay. The series runs, helium 4, neon 20,
argon 40, krypton 82, and xenon 128. It happens that
the heavy residue of the radium atom posessing an
atomic weight of about 221, left behind after the ex-
pulsion of the light helium atom, turns out to be one
of the missing big brothers of helium itself, being
nearly twice as heavy as the heaviest (xenon) pre-
viously known. It is new, and a gas of the same
chemical nature as the others, and is produced at a
steady rate from radium, one atom for every alpha-
particle expelled. It is, in fact, the radium emanation.

A quantity of radium, although it is sending forth
its shower of alpha-particles continuously from year
to year, does nct grow appreciably less. The most
sensitive balance has not yet succeeded in showing any
change of weight. Hence it is obvious that although
the actual number of alpha-particles and of new atoms
of emanation may be, indeed must be, enormous, they
only represent an unrecognizably small fraction of a
minute amount of radium. The radium atom turns
into a new atom, the atom of the emanation, by ex-
pelling an atom of helium. If the cmanation expels
another "helium atom another new residue atom of
weight 217 will be left. This is the solid form of
matter which is deposited as a film from the emana-
tion and is the cause of the phenomenon of the im-
parted activity. It is called by Rutherford redium A,
and it also is recognized solely on account of the alpha-
particles it expels. So the residue from radium A
is another new atom of weight 213; it is called ra-
dium B. Rutherford, as the result of a series of ob-
servations elucidated with consummate skill, has re-
cently arrived as far as radium F, in the analysis of
the later slow changes of radium. But an alpha-parti-
cle is not expelled in each case; sometimes it is the
beta-ray or electron only, as in the case of the change
of radium E into radium F; sometimes no radiant
particle is expelled at all, and we have a rayless
change, as for example when radium B turns into ra-
dium C, but then the next change, that of radium C
into radium D, makes up by expelling both alpha- and
beta-particles. Reverting to radium F we find it also
gives an alpha-particle and so must change into a
radium G. Now radium F, the seventh successive pro-
duct of the disintegration of radium, has been shown
to be the polonium of Mme. Curie, found by her as a
constant companion of radium in the uranium mineral
pitchblende. Polonium gives alpha-rays, but no de-
tectable other yroduct. We have at length reached the
apparent end of the process. Radium G does not expel
either alpha- or beta-particles, and so we have only a
theoretical reason for believing it to exist. We can,
however, make a good guess as to what radium G is.
Counting the total number of helium atoms expelled
in the series, we find they amount to five, or a loss of
the atomic weight of 20 units, which leaves a residue

families. Ra-
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about 205. Remembering that the atomic weight of
radium is uncertain to at least a unit, and that, if
anything, the atomic weight of helium is likely to be
less than four, it is not impossible that lead (207) may
well be radium G. This is as much as can be said
for the moment. '

BLUE LIGHT AND ELECTRICITY AS ANZESTHETICS.

A few months ago attention was called in these
columns to a method of producing anasthesia by
means of blue light. It was not claimed for the
method that it would answer for any but minor surgi-
cal operations;
for the painless extraction of teeth. The patient was
submerged, as it were, in a bath of blue light. The
rays, it was thought, influenced the brain through the
optic nerve. Perhaps there was also something of
hypnosis in this supposed effect.

Dr. J. C. Watkins, a southern dentist, has conducted
some experiments which have certainly added much
to a true conception of the cause and effect of blue-
light anssthesia. He used the blue light, not for the
extraction of teeth, but for “the reduction of swelling
and the alleviation of pain.” The system that he
advocates is simple. It consists merely in applying
the blue rays directly to the part affected.

The apparatus which he employs comprises a six-
teen-candle-power blue electric-light globe arranged in
a funnel-shaped tin shield which at its mouth is about
four inches in diameter. This is extended about four
inches, and has at its end a ground blue glass and con-
vex lens. The ground blue glass is used to dissemin-
ate the blue rays so that the patient may not know
the simplicity of the apparatus; no especial virtue is
to be attributed to the lens. }

A clinical history of cases which he has treated and
which he has enumerated and discussed in the Dental
Cosmos more than bear out the doctor’s claims for
the an@sthetic effect of blue rays.

Still another method of producing anasthesia is that
of Prof. Leduc, whose studies with electric currents
of low tension ha¥e attracted not a little attention.
Dr. Louise G. Robinovitch, of New York, one of his
assistants, has continued his work and has recently
published the results of her investigations. Thus far
chiefly animals have been used for experimentation.
With 110 interruptions per second, the animal receiv-
ing about 1.3 milliamperes, at 514 volts, complete
anssthesia results. The preliminary contractions
seem to be painless. General and special sensibility
amd consciousness are soon abolished. When fully
under the influence of the current, the animal may be
picked up by a fold of its skin, turned from side to
side, pinched or pricked without provoking any re-
action on its part. Hearing and sight are lost. The
animal remains limp and senseless so long as the cur-
rent is kept up, sleep being immediately interrupted
by the opening of the circuit. Once awake, the animal
shows no untoward symptoms.
these experiments made in Prof. Leduc’s laboratory
were accompanied by no objectionable manifestations.
In some instances the same animal has been subjected
to the experiment several times during the same day,
without causing the animal any apparent discomfort
or fatigue. Prof. Leduc, Prof. Rouxeau, and Dr. Rob-
inovitch subjected one aaximal to electric sleep during
a period of three hours and ten minutes, without hav-
ing caused it any discomfort. Prof. Leduc has him-
self performed the experiment on dogs over one hun-
dred times and on rabbits a good many times, obtain-
ing good results in all the cases. He has studied the
current in its various phases, and cautions against its
application for the purpose in question with a lower
frequency of interruptions.
also useless.

Prof. Leduc submitted himself to experiment, and
the description he gives of his sensations during this
sleep is interesting:

“Although disagreeable, one can readily stand the
sensation produced by the excitation of the super-
ficial nerves, as this sensation gradually dies away in
the same manner as does the sensation produced by
a. continuous current; after reaching its maximum,
the disagrecable sensation commences to wane, al-
though the potential is still increasing. The face is
red, and slight contractions are visible upon it, as
well as on the neck and even the forearms; there are
also some fibrillary twitchings, and tingling sensa-
tions extend to the hands and tips of the fingers as
well as to the feet and toes. As regards cerebral in-
hibition, the center of speech is first to be affected,
then the motor centers betome completely inhibited.
There is impossibility of reaction even to the most
painful excitations. At this stage it becomes impos-
sible to communicate with the experimenter. With-
out being in a condition of complete resolution the
limbs present no rigidity. Some groans are emitted,
but not on account of any pain; excitation of the
laryngeal muscles seem to cause the sound. The
pulse remains unaltered, but respiration is somewhat
disturbed. The current was gradually increased to
3b volts, and its intensity in the interrupted circuit

still it seemed sufficiently promising

A large number of -

A higher frequency is-
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was 4 milliamperes. When the maximum of the cur-
rent was turned on I could still hear, as if in a dream,
what was being said by those near me. I was con-

‘'scious of my powerlessness to communicate with my

colleagues. I still retained consciousness of contact,
pinching and pricking in the forearm, but the sensa-
tions were stunted, like those in a limb that is ‘asleep.’
The most painful impression was that of following the
gradual dissociation and successive disappearance of
the faculties. This impression was similar to that

‘experienced in a nightmare, in which one feels power-

less to cry out for help or to run away when facing

~ great danger.”

Prof. Leduc regrets very much that his colleagues
did not increase the current sufficiently for complete
suppression of sensibility and inhibition of conscious-
ness. The experiment was performed twice, lasting
twenty minutes each time. In both instances awaken-
ing was spontaneous, with feeling of well-being.

As the experiment on Prof. Leduc was not complete,
it may be of interest to remark that aneesthesia is
absolute when a current of sufficient potential is used.
Dr. Robinovitch experienced herself complete anaes-
thesia of the forearm, hand and fingers from a local
application on the forearm of “this current, 25 volts
being used. Anasthesia was pe'rfect.

G-

THE ADVANTAGES OF PRODUCE‘R; GAS FOR LARGE
POWER PLANTS.

When the theoretical and practical efficiency of the
internal-combustion engine is considered (an efficiency
from two to five times greater than that of the aver-
age extérnally fired heat engine) and when we take
into account the fact that the smallest gas engines
have a thermal efficiency from 20 to 24 per cent, while
the largest steam engine, with all the modern refine-
ments known to the art, turns into work only 12 per
cent of the heat supplied at the furnace under normal
conditions, one wonders why we are not using gas
engines in our large power plants. To be sure the
first cost of a large producer-gas engine plant is not
far from that of a steam plant; for the first cost of a
generator, coal-handling apparatus, piping, scrubbers,
cleaners, compressor, and engines is about equal to
that of boilers, engines, pumps, condensers, chimney
piping, and all accessories. On the other hand there
are inestimable advantages in favor of the producer-
gas engine which should commend it to the notice of
the modern engineer. In an excellent paper read by
Mr. C. E. Sargent before the Western Society of Engi-
neers these advantages are admirably discussed, and
on “his paper we base these observations.

Largely because the pressures maintained in gas-en-
gine installations are not as great as those in boiler
plants, the depreciation from internal strains and
corrosion should be considerably less. Gas engines
wear out no more quickly nor‘ are they more exact-
ing in the way of repairs than steam engines. On the

‘other hand, gas producers are long-lived. Mr. Sargent

instances one installation of two 200-horse-power pro-
ducers which have been continuously driven for seven
years and in one of which the fire has never been
drawn. One can hardly imagine the condition of “a
boiler after such continuous work.

The waste heat of a producer, amounting to about
70 per cent of the heat supplied, can be used for heat-
ing very miuch in the same way as exhaust steam
from the stcam engine. It must be remembered, how-
ever, that a higher temperature can be maintained
with exhaust gases than with exhaust steam. Further-
more, the gas holder of the gas plant provides for
the peak of the load, even though the producer is run
at a uniform rate. With sufficient capacity of holder
the gas producer may be run with a uniform output
for every hour out of the twenty-four although the
engine load may very widely. Add to this the fact

that there are no losses from radiation or leakage as

would exist in a boiler plaht under pressure, and we
have a rather complete picture of the efficiency of a
large producer-gas plant.

A

VALUE OF COMMERCIAL CULTURES FOR LEGUMES.

Great interest was aroused among agriculturists in -

this country by the newly-developed inoculation pro-
cess of supplying bacteria for the promotion of the
better growth and nitrogen gathering powers of leg-
umes. The investigations undertaken by the Depart-
ment of Agriculture were apparently crowned with
success and much was expected from this method in
the betterment of agricultural conditions. From a
Bulletin lately issued by the New York Agricultural
Experiment Station, at Geneva, N. Y., it appears, how-
ever, that these commercial cultures for legumes are
exceedingly unreliable. The Station undertook a
series of exhaustive tests in consequence of the num-
erous inquiries which were received as to the quality
of the commercial packages of the culture, and the
results were anything but favorable; not only so far
as the commercial product was concerned, but in the
case, as well, of the package received from the govern-
ment. These extended and careful tests in five differ-
ent laboratories, using many packages of the cotton

" action upon it in the cold.

' pelled to retrace his steps.
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prepared at different times, kept under favorable con-
ditions, all comparatively fresh, and used in accord-
ance with the directions, appeared to prove that such
packages are worthless for practical inoculation. This
must not be ascribed to dishonesty on the part of the
company preparing the cotton, for, as mentioned above,
the Department package tested gave no better growth
than the commercial specimens. The trouble lies in
the method itself. The legume inoculating bacteria,
dried on cotton and exposed for a limited time to the
ordinary changes of temperature and humidity, die
or lose vitality so that they do not develop satisfactor-
ily when used as indicated by the directions.

That such cultures rapidly deteriorate on cotton
under laboratory conditions was proven by preparing
fresh, vigorous cultures. saturating cotton with the
bacteria-charged liquid, drying the cotton, and testing
portions of it from time to time. In the earlier exami-
nations, within a week or sc after drying, a few colo-
nies would develop, but generally the culture plates
were found practically sterile at the end of seven days.

These experiments, with their surprising and dis-
appointing results, do not condemn inoculation. They
merely show how and why many recent attempts to
inoculate legumes have failed. Inoculation as such
has not come into question at all; as it cannot be con-
sidered inoculation unless living and vigorous bacteria
are brought into contact with the plant to be inocu-
lated. The use of the dried cotton cultures has been
in most cases only an unsuccessful attempt to inocu-
late.

The principle of inoculation remains unchanged.
There can be no doubt that the introduction of bacteria
where lacking and under proper conditions for their
growth will benefit legumes.

But it is certain that the commercial packages of
cotton as distributed in 1905 are not reliable agencies
to secure such inoculation.

O
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SCIENCE NOTES,

In a paper presented to the Académie des Sciences,
Messrs. Guntz and Roederer mention their researches
upon the preparation and properties of the metal stron-
tium. The properties of this metal are but little
known up to the present, and seem to differ according
to the authors who treat the question. Therefore, it
seemed of interest to take up the study of this body.
The authors prepare it by the method which they
already used in preparing barium. At first the hydride
of strontium is formed, which is free from mercury
by the continued action of hydrogen upon a strontium
amalgam. When placed in a vacuum produced by the
mercury pump and heated to 1,000 deg. C. this body
is decomposed and we are able to condense the vapor
of strontium on a cooled steel tube without any dif-
ficulty. The authors mention some of the properties
of the metal which they have observed. Their prod-
uct contained 99.43 per cent of the pure metal. It is
of a silver white color and is crystalline in form, but
it tarnishes almost instantly when in contact with the
air. It melts at about 800 deg. C. and volatilizes at a4
higher temperature. Dry carbonic acid gas has no
At a red heat this gas is
absorbed with formation of a carbide and also of
strontia. Ether and benzine have no effect on the
metal, but absolute alcohol dissolves it easily and
hydrogen is given off. Water is also decomposed by
the metal, forming strontia, which is dissolved. In
the test which they made to find the heat caused by
the oxidation of the metal, they find that this lies
between the figures for calcium and barium, as the
chemical tanatlogies lead us to suppose.

Henryk Arctowski, a member of the Belgian Antarc-
tic expedition, is planning to go to the South Pole in an
automobile. He declares that one may go by ship to
the lower end of Ross Sea, at 78 degrees latitude, to
the foot of Mount Erebus and Mount Terror, proceed-
ing thence to the point already reached by Scott. This
explorer was forced to proceed on foot for five months.
He could have continued on his way over the icy plain,
but did not have sufficient provisions, and was com-
It is now a question, there-
fore, of finding out how one can accomplish this jour-
ney in an automobile, and advance even farther. The
distance from Mounts Erebus and Terror to the South
Pole is 1,296 kilometers (about 805 miles). Mr. Arc-
towski believes that he can accomplish this distance
in three trips of 432 kilometers (about 268 miles)
each. A first automobile will depart loaded with pro-
visions, and will arrive at the first station. A second
will be dispatched to restock the first with gasoline,
and will return to the point of departure. A third
automobile, making two trips, will restock the first
automobile at the second station, permitting it to pro-
ceed to the actual pole. Returning, one automobile
will be abandoned at the pole, and another on the way,
it being impossible to do otherwise. They will cover
10 kilometers (6.2 miles) an hour, or 20 at the most,
and will be specially constructed, after experimenting
on the Alpine glaciers, for instance on the Aletch
Glacier in Switzerland. The expedition will depart in
August, 1907, for the Antarctic regions,
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NEW ARMORED WAR AUTOMOBILES.

The new types of armored automobiles equipped
with rapid-fire guns, which have been constructed in
France and also in Austria, show that a great advance
has been made in the way of building a type of car
which will answer all the requirements for army use.
The maneuvers which have been made with both these
cars seem to prove that they are ready for service
under all the trying conditions of field work, and that
we are much further advanced toward a solution of
this important problem. The new Austrian war auto-
mobile, of whieh we give an ilius-
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the Austrian car which we have just mentioned, its
weight complete being but 6,393 pounds. It is com-
pletely armored, with the exception of the tires, and
the driver and mechanic are not visible from the out-
side. In the rear is the turret which contains a rapid-
fire gun. All the details of the car were designed and
constructed under the supervision of competent mili-
tary authorities. The turret, for example, was special-
ly designed by M. Guye, commandant d’artillerie, with
the idea of suppressing as much as possible vibrations
of the gun and of its supporting platform. By a spe-
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an incline over the rear wheels can be used for cross-
ing ditches or climbing out of holes or soft spots. The
car will climb an incline of 25 per cent in this manner.
Within the car, behind the driver’s seat, is a 31.7-
gallon gasoline tank and a 15.8-gallon oil tank. At the
extreme back of the car are the seats for the officer and
his men. Immediately in front of them is the appa-
ratus for the Hotchkiss rapid-fire gun mounted above
in the turret, and which is capable of discharging 600

bullets a minute.
The motor of this machine can be started from
within the  car, so that it is not

tration, was constructed by the
Daimler Company at their works at
Wiener-Neustadt, near Vienna. This
type of car has only been finished
recently, and represents the latest
ideas in the way of an automobile
war car. The experiments and
maneuvers of different kinds which
were made with the car by the Aus-
trian Etat-Major are said to have
been very successful. Especially to
be noted is the ease with which the
car can be run over uneven ground,
across plowed fields and ditches,
and the feats which it accomplished
in this direction seem to show that
it is prepared to meet all the con-
ditions of actual use in the field.
By a method of construction which
has been kept secret, the car is
equipped with four direct-driven

necessary for the driver to expose

himself to the enemy’s fire while
attempting this important function.

A word may be said about the
experiments which were made not
long ago at the maneuvering
grounds. First the car was run
over all kinds of irregular ground
such as would be met with in the
field, and it showed a good per-
formance in this regard. Next the
maneuver was made against a
batallion of infantry. The machine
gun, which came from the Hotch-
kiss firm, fired 1,800 rounds in
three minutes, and not a single
man would have remained on the
ground after such a fire. Then a
regiment of dragoons was sent
across the plain at full charging
speed. Neither the regiment nor

wheels, and both the front and rear
axles are connected with the motor.
The disposition of the front axle
and the method of protecting the
mechanism will be noticed. The whole car is pro-
tected by armor plate of a sufficient thickness, made
of special steel. After the box which shields the mo-
tor comes a larger protecting house for the driver,
which has a hinged door at the side and two lookout
holes in front. The top part of the casing has an
opening which allows the driver to sit in the position
here shown during ordinary times when out of danger,
or to lower his seat and thus be completely protected
in case of danger. The same maneuver of lowering
the seat also operates a device for shortening the
steering column to adapt it to the

new position. On the rear of the

A 30 H. P. French Armored War Automobile With Hotchkiss Rapid

Fire Gun in Turret.

cial arrangement the rigidity of the gun and its mount-
ing have been assured, thus making possible accuracy
of aim under all circumstances. The turrct is revolv-
able so that the gun can be pointed in any direction.
Like all the rest of the armor, the turret is made of a
special steel which has sufficient strength to withstand
rifle balls without complete penetration at as close a
range as 100 feet, and which, when 360 feet away from
the gun, is unaffected. In recent experiments with this
war car volleys of bullets were discharged at it from
the standard French Lebel rifle without damaging it

the armored car was aware of the
other’s presence. The car saw the
enemy when at a distance of 1,000
feet, and then commenced work
with its rapid-fire gun. This would no doubt have
annihilated the regiment of dragoons. After the firing
was finished, the car retired from the field at full speed.

Firing tests made by a company of infantry upon
the armor were quite instructive. The armor plating
is of a very light steel, but of more than ordinary re-
sistance, and is about 14 inch thick. Balls from the
Lebel rifle could only penetrate it when fired as close
as 60 or 80 feet, and besides most of their force was
lost. At 150 feet the balls remained in the plate, while
they only made a slight indentation at 300 feet and
fell off. Specially to be remarked
is the construction of the pneu-

car is mounted the turret which

contains the rapid-fire gun. It is
of cylindrical form and is topped
by a hemispherical dome. The

gun itself is carried upon a re-
volving support, which can also be
raised or lowered. At the same
time the whole upper part of the
turret can be turned about so as to
point the gun in any direction.

In France, it appears that the
progress in the way of constructing
armored cars is even further ad-
vanced. It is stated on good au-
thority that the well-known Paris
firm of Charron, Girardot &
Voigt has actually received an or-
der from the Russian government,
for as many as twenty armored
cars. The experiments with the
new cars have been kept a strict se-
cret up to the present, and it is only
recently that the matter leaked out.
The maneuvers with the new car
were made on one of the large mili-
tary grounds before a delegation of
officers from different countries.

The C.-G.-V. firm had already ex-
posed a type of armored car at the
1904 Automobile Show, but this was
rather an elementary form. The
question seems to have attracted
more attention from other coun-
tries than from France, and, soon
afterward, the Paris constructors
were encouraged to take up this
line of work, and began designing
an armored automobile which
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matic tires. During the trials it
was found that the tires could be
pierced with ten balls and yet still
be able to keep on running for 20
minutes before losing their air.
This would give the car sufficient
time in which to escape. The auto-
mobile carries supplies for a 400-
mile run, and 10,000 rounds of am-
munition for the rapid-fire gun.
— it ————————
Theory of the Tempering of
Steel.

M. Grenet, chief of the labora-
tories of the Saint Jacques: works,
in a communication to the Société
de I'Industrie Minerale, reviews the
theories that have attempted to ex-
plain the tempering of steel, one ot
the most commonly accepted being
that it keeps the metal in an un-
stable state, while normally it is
stable cold. He does not think that
tempered steels owe their proper-
ties to the fact that they preserve
the stable state hot, but because
they undergo at a comparatively
low temperature the conversion
that brings them to the stable state
cold. He has studied -carbon
steels, special nickel steels, chrome-
nickel steels, and manganese steels.

For nickel steels, as for carbon
steels, whenever the conversion
takes place at a low temperature,
the steel is hard, its microscopic
texture is fine, and it remains mag-
netized after having been submitted

should meet all that was required
of it. At the time of the official
trials it is said that all the princi-
pal Etats-Major sent representatives to the maneuver-
ing field. The conditions which had to be met with
were not easy to fill, as the car was required to work
in the same way as a field battery, that is, to run at a
good speed over plowed ground and to clear ditches
and all the obstacles of a like nature. The armor plate
had to resist the infantry balls, and especially the
tires had to be made so that they could not be easily
punctured by a ball like the ordinary ones. A view of
the new French car is shown herewith. It has a 30-
horse-power motor and is of much lighter build than

AN AUSTRIAN ARMORED WAR AUTOMOBILE. ALL FOUR WHEELS ARE DRIVERS,

in the least. The armor is about 14 inch thick—to be
exact, 6 millimeters, or 0.236 inch. At 150 feet dis-
tance the bullet entered, but did not penetrate, the
armor, while at from 325 to 450 feet the armor was
simply dented. In the experiments which were made
bullets were also shot into the 5-inch Samson tires,
the air tubes of which were filled with a special com-
pound intended to make them self-healing. After about
a dozen bullets had been sent into the tires at close
range the machine was still able to run for some 20
minutes. Two troughs seen attached to the body on

to a magnetic charge. This hard-
ness and remaining magnetism
may, according to him, be attribut-
ed either to the fine texture, due to the separation at
low temperature of the elements in a metal not suffi-
ciently malleable for these elements to collect, or to a
phenomenon of hammer-hardening due to the change
of structure in a metal but slightly malleable and sus-
ceptible to hammer-hardening.

In America last year 27,840 automobiles of a total
value of $47,768,600 were manufactured. Of these,
22,970 were sold within the year. 1,036 foreigh cars

were sold for $6,700 each.
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ALUMINIUM TRANSMISSION LINE

ACROSS NIAGARA GORGE.
BY ORRIN E, DUNLAP.

Niagara Falls is the center of
the aluminium industry in Amer-
ica. 'Two large plants manufac-
ture aluminium there, one being
located on the lands of the Niag-
ara Falls Power Company, and
the other on the lands of the
Niagara Falls Hydraulic Power
and Manufacturing Company at
the edge of the -high bank. The
first-mentioned plant receives its
electric power from the power
houses that have the big tunnel
as their tail-race, while the last-
mentioned works receives current-
from a power house located at
the water’s edge in the gorge., It
was in connection with the power
service of this plant that one of
the most remarkable fires ever
witnessed at Niagara Falls oc-
curred on the night of September
9, 1905. A short circuit occurred

Some Novel Developments in
Wireless Telegraphy

Count Georg von Arco, the
well-known experimenter in wave
telegraphy, recently lectured on
the above subject in the great
hall of the Berlin Military Acad-
emy. After discussing the elec-
trical apparatus used in the gen-
eration, transmission, and detec-
tion of electrical vibrations,
Count Arco emphasized the pos-
sibility of measuring the electri-
cal phenomena that attend wire-
less telegraphy with the same
accuracy as those controlling
other branches of electricity, the
safety in the operation of wire-
less stations having recently
been considerably increased. He
next demonstrated, by means of
convenient models, the mechan-
ism of wireless transmission
from one end of the hall to the
other, succeeding for the first
time in calling up independently

on the cables extending up the
cliff from the power house. The
insulation burned fiercely, and
the fire swept up the bank to the
gatehouse of the power company in the rear of the
aluminium works. Some of the cables were alumi-
nium, and others were copper. Since then a new wire
tower has been built over one of the big penstocks that
stand out from the cliff in column form, and new
aluminium cables strung. Each of the two legs

CANTILEVER ARMS THAT HOLD THE ALUMINIUM CABLES OF THE NEW NIAGARA

TRANSMISSION LINE.

mission lines. The new Niagara transmission line
seems destined to be one of the most notable power
transmission lines in the country. At the point of
crossing the Niagara River there are nine cables, each
composed of nineteen No. 5 wires, and the span across

of this new aluminium cable service has eighty-
four cables in it, each cable having eighteen
wires. Leaving the wire tower at the top of
the bank the cables pass through a tile and
cement conduit to the pot room of the alumi-
nium works. From this same power house
aluminium bars erected on another penstock
carry current to the plant of the National Elec-
trolytic Company.

The new power transmission line between
Niagara Falls, Canada side, and Lockport,
Rochester, and Syracuse, in the interior of
New York State, is being erected with alumi-
nium cables, which are erected on steel towers
that have three or four legs. It is on this
power line that the first cables for the trans-
mission of power across the Niagara gorge that
are not carried on a bridge have been erected.
The crossing point is well down the river from
the Falls, possibly four miles. Cantilever arms
project from the cliff top to carry the cables,
which drop down to towers that stand close to
the water’s edge on either side of the river.
From tower top in Canada to tower top in New
York State the aluminium cables swing over
the rough waters, provision being made for
nine cables, or three three-phase transmission
systems. On the New York side the cables rest
on the towers at the water’s edge, passing up

E.o

six stations located close to one
another without interfering with
the operation of any one. The
responses of the stations were
given by means of signal bells tuned to various
sounds. The experience recently made in practical
operation agrees with this experiment, the numerous
stations so far installed working with perfect regu-
larity and without mutual disturbance.

As to the military uses of wireless tele-
graphy, these have been put to practical tests,
both in the Russo-Japanese war and in con-
nection with the Herero uprising in southwest
Africa. As regards, on the other hand, the
commercial uses of this modern means of com-
munication, the lecturer mentioned some inter-
esting recent applications, e. g., to supplement
cables in the case of defects in the latter, or
else to constitute a permanent connection be-
tween such points as do not lend themselves to
a connection by either cables or overhead
wires. Several such plants are at present in
course of construction; for instance, a connec-
tion between Rhodos Island and the Dernah
coast station on the north African shore (750
kilometers) as well as another between two
localities in the interior of Peru, where the
dense vegetation of the forests absolutely pre-
cludes the possibility of installing a connec-
tion by wire

The great importance of provisional wireless
connections in the case of uprisings, strikes,
etc., as for instance those at present occurring
in Russia, was next pointed out, such provis-
ional connections by means of transportable sta-
tions being now effected in a few hours’ time
even over great distances,
—_—l - —

In riveting with pneumatic hammers, two

to towers on the line of the New York Central
road, and then up to the cantilever arms at the
top of the bank and to a transformer station
there located. Between Niagara Falls and Buffalo
thousands of electrical horse-power are transmitted
over aluminium cables, so that the new work in the
electrical field about Niagara bears testimony to the
wonderful popularity of aluminium for power trans-

ALUMINIUM CABLES OF THE NEW NIAGARA POWER TRANSMISSION

LINE STRUNG ON STEEL TOWERS.

the river is in the neighborhood of 600 feet. Eastward
from the New York end six cables of aluminium have
been strung on the towers, and the work of carrying
the line into the interior of the State is progressing
rapialy.

men and one heater average 500 rivets in 10
hours, whereas by hand 250 rivets is a good
day’s work for three men and one heater. The
cost per rivet, according to the Engineering and Min-
ing Journal, was 1.62 cents by pneumatic hammer, and
3.68 cents by hand. On 93,480 rivets in a shipyard at
Chicago the machine cost was 1 cent to 2.5 cents; the
hand cost 2.5 cents to 4.5 cents.
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ALUMINIUM CABLES IN THE NEW WIRE TOWER.

Copyright 1906 by Orrin I&. Dunlap.
NEW ALUMINIUM TRANSMISSION LINE ACROSS THE NIAGARA RIVER.
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MORNING AND EVENING STARS IN 1906.
BY F. R. HONEY.

The representation of a portion of the solar system
illustrating this article is designed to assist the non-
professional reader to identify the planets which rise
before and set after the sun for any day of the present
year.

The orbits of Mercury, Venus, the earth, and Mars
are here plotted, and the position of each planet is
indicated, in each case, at intervals of eight days.
The orbits of Jupiter, Saturn, Uranus, and Neptune
fall beyond the limits of the page; but since the mo-
tions of the last three are limited to very small angu-
lar measurements, and that of Jupiter is not more than
about one-twelfth of a revolution, the reader will be
able, with the assistance of the drawing, to determine
approximately the position in the heavens of each of
these planets at any assigned date.

Mercury performs his journey round the sun in very
nearly eighty-eight days (more exactly 87 days and
23% hours). His position is shown for January 3,
and thereafter at intervals of eight days. After one
revolution Mercury reaches on April 1 the same posi-
tion he occupied January 3. The dates are then given
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28, and December 21. Saturn is at a distance from 8§
equal to nine and a half times that of the earth.

The directions of Uranus and Neptune are indicated
for January 3 and December 21. The former is over
nineteen times, and the latter thirty times, the dis-
tance from the sun to the earth. Since these planets
move very slowly, it is unnecessary, for the present
purpose, to interpolate intermediate dates.

In order to determine the planets which rise beforzs
the sun, the reader must bear in mind that the earth
revolves on its axis in the direction represented by the
arrow (shown at the date September 24). At sunrise
the observer emerges from the shadow area. If the
drawing be held in such a position that the earth iz
between the reader and the sun, and he can read the
date without turning his head, he will have a correct
exhibit of the relative positions of the sun and planets
at that date. In this position, if a planet is on tha
right of the sun, it evidently rises before him. Should
the planet be exactly in line with the earth and sun,
as e. g. in the case of Mercury or Venus, if the planet
is on the near side, it is in inferior conjunction; if
it is on the far side, it is in superior conjunction. If
it is at or near conjunction, it will be lost in the
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seen advantageously in the early evening after June
28 when approaching aphelion. The last position in-
dicated is December 29, when Mercury will rise before
the sun.

Venus rises a short time before the sun on January
3 and thereafter. She will very slowly approach su-
perior conjunction, which she will reach on February
14 She will be seen satisfactorily in the evening about
the middle of June. Venus will then approach nearer
the earth until November 30, when she will be in in-
ferior conjunction. Her dark side will be presented
to the earth, and she will be lost in the sun’s rays.
She will then rise before the sun until the end of the
year.

Mars will be visible in the evening before July 15,
when he will reach conjunction; and will then rise
before the sun for the remainder of the year.

Some Wholesome Advice to Lawyers,

New Jersey’s lawyers recently paid a deserved trib-
ute to their most distinguished associate, the one who
has been longest in practice in the State and who,
throughout its boundaries, is recognized as the dean
of the profession—Cortlandt Parker, of Newark. In

for the second revolution, which is completed June 28. sun’s rays. At sunset the observer is entering the the course of an excellent address Mr. Parker said:
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Venus performs A MAP WHICH SHOWS THE POSITIONS OF THE MORNING AND EVENING STARS FOR THE YEAR 1906. private, according
her revolution in to  your means.

two hundred and twenty-four days and sixteen and
three-quarter hours. Omitting the hours, 224 days
brings her almost to the terminatién of her first revo-
lution. Two hundred and twenty-four is exactly di-
visible by eight. Her first positfor’l is shown for Jan-
uary 3; and at intervals of eight days thereafter. This
number of days is selected in order that the reader
may readily compare her position with that of Mer-
cury, the earth, or Mars for the same date. Since-
Venus makes about one and five-eighths of a revolution
during the year, it is easy to show her different posi-
tions without confusion. She begins her second revo-
lution on August 15, and is represented by the open
circle which falls a little behind that of January 3.
Thereafter she is represented in a similar manner with
the new date attached. The earth and Mars are also
shown for January 3; and for every eighth day.

For the intermediate dates the reader will have no
difficulty in determining the position of each of the
planets in its orbit. Jupiter’s position on January 3
is on the line drawn from 8, which represents the
sun, and at a distance from it over five times the dis-
tance from the sun to the earth. He will reach the
positions indicated on April 1, June 28, September 24,
and December 21.

The position of Saturn is shown for January 3, June

shadow area. When the drawing is held for a given
date in the position above described, if the planet is
on the left of the sun, it will set after him. In order
to familiarize himself with the use of the plot, the
reader is recommended to confine his attention to one
planet at a time, and trace its movements relative to
the earth and sun throughout the year. For example,
if he will revolve the drawing until the earth is be-
tween him and the sun for the date January 3, he will
read the same date attached to Mercury. Being on
the right of the sun, he rises before him. If the draw-
ing be revolved until the date February 20 is reached,
Mercury will then be on the far Yside of the sun, i. e,
in superior conjunction. For some time prior to and
after this date, the planet will be lost in the sun’s
rays. After this he will be on the left side of the sun,
and will therefore set after him. He will be ir con-
junction—alternately superior and inferior—six times
during the year on the following days: February 20,
April 5, June 8, August 12, September 24, and Novem-
ber 30. If the earth were stationary, there would be
twice as many conjunctions as revolutions, i. e., eight;
but this number is reduced by two on account of the
revolutions of the earth around the sun.

Mercury will be seen to good advantage after May
3 before sunrise when near aphelion. He will also be

Study law and history in all spare time, and manifest
it by your action in the courts. Do not be a politician.
But always vote and do the duty of a citizen. Be mem-
ber of a party, but independent—a slave to no one.
Deserve honors and office. If they come, as if you
deserve them they should, do honor to them. If they
do not, never mind. There is One who seeth not as
man seeth, whose ‘well done, good and faithful’ is
worth all the dignities of all the world.”

THE NEW ARMORED CRUISER “ TENNESSEE.”

The successful completion of the official trials of
the new armored cruiser “Tennessee,” which took
place on the government course on February 12, marks
the addition to the United States navy of one more
of a class of ships of which the United States navy is
very justly proud. The average speed over the whole
80-mile course.was 22.15 knots an hour.

The armored cruiser which, in the earlier days of
its development, was intended to hold something of a
middle position between the battleship and the pro-
tected cruiser, has grown so steadily in size and power
that the modern type, as represented by the “Tennes-
see,” approximates in fighting efficiency to the battle-
ship. This is evident at once when we bear in mind
that the “Tennessee” carries as her main armament
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four 40-caliber, 10-inch rifles, whose ability to punish
the enemy, even at the more distant ranges, is greater
than that of the 12-inch guns mounted on the battle-
ship “Iowa”; for at 5,000 yards the 12-inch projectiles
of the Iowa can theoretically penetrate, if they are
capped, 93 inches of Krupp armor, whereas the 10-
inch projectiles of the “Tennessee” can under similar
conditions penetrate 1134 inches. Moreover, these
guns are protected by 9 inches of inclined Krupp
armor, which is superior to the 14 inches of vertical
turret armor carried by the “Iowa.” In a comparison
of the secondary batteries, the ‘“Tennessee” shows &
superiority in total energy; since she carries sixteen
50-caliber 6-inch guns, each with a muzzle energy of
5,838 foot-tons and protected by 5 inches of Krupp
armor, as against eight 8-inch guns of 7,500 foot-tons,
and six 4-inch guns of about 1,000 foot-tons energy,
having about the same protection. The total muzzle
energy of a single discharge of all the guns of the
“Tennessee” amounts to 202,224 foot-tons, whereas the
total muzzle energy of a single discharge of all the
“Iowa’s” guns amounts to only 169,940 foot-tons. Fur-
thermore, the great superiority of speed possessed by
the cruiser (221 knots as against 17 knots) and the
higher velocity and flatter trajectory of her projectiles,
would enable her to choose a fighting range and
bearing with relation to the battleship, which would
put the low velocity guns of the “Iowa” at a disad-
vantage and yet enable the “Tennessee” to deliver her
fire with telling effect.

Our armored cruiser fleet consists of twelve vessels,
two of which, the “New York” and “Brooklyn,” are
now somewhat obsolete, although they are undergoing,
we believe, a re-armament and overhauling which will
greatly increase their efficiency, at least in respect of
the power of the battery. The other ten ships are di-
vided into two classes, in the earlier of which, known
as the “California” class, are six ships, namely, the
“California,” ‘“Colorado,” “Maryland,” “Pennsylvania,”
“South Dakota,” and “West Virginia.”” These fine ves-
sels are 502 feet long, 69 feet 615 inches in beam, and
on a 24-foot 1-inch draft they displace 13,680 tons.
Each carries four 45-caliber, 8-inch guns in two tur-
rets, protected by 8 inches of Krupp steel, and fourteen
6-inch guns protected by 5 inches of Krupp steel. They
have a continuous water-line belt 6 inches in thickness,
and their speed is in every case from 22 to 22% knots
an hour.

The ‘“Tennessee’” class are larger vessels by about
1,000 tons, the increased displacement being secured
by carrying the beam out to 72 feet 10 inches and in-
creasing the draft to 25 feet.  'The water-line and side
armor have been re-arranged and somewhat extended
as compared with the ‘“California” class, and the speed
is about the same. The most marked improvement,
of course, is in the main battery and its protection,
the four 8-inch guns protected by 8 inches of armor
giving place to four 10-inch guns behind 9 inches of
armor, while two more 6-inch guns have been added tc
the secondary battery.

The 10-inch guns are mounted in two electrically-
controlled, balanced, elliptical turrets, each with an arc
of fire of 270 deg. Four of the 6-inch guns are mount-
ed in independent casemates on the main deck; one
at each corner of the central superstructure. The
other twelve 6-inch guns are mounted on the gun deck
in broadside, and each gun is isolated by splinter
bulkheads of nickel-steel from 1 to 2 inches thick.
The whole of the 6-inch battery is protected by five
inches of armor. Four of the 6-inch guns can fire dead
ahead and four dead astern. Of the twenty-two 3-inch
guns, six are carried in sponsons on the gun deck (one
of these will be noticed in our engraving forward of the
foremost 6-inch gun) six are mounted in broadside on
the gun deck, three on each beam in the center of the
6-inch battery, while on the main deck 'iinmediately
above these and mounted in broadside between the 6-
inch gun casemates, are ten 3-inch guns, five on each
broadside.

Each ship also carries four of the new 2l-inch tur-
bine-driven Whitehead torpedoes, of the type which
was fully described and illustrated in the ScCIENTIFIC
AMERICAN of January 6, 1906.

The hull is protected. by a water-line belt of 5
inches of armor,; which is worked in vertical strakes
amidships, the strakes extending 17 feet 3 inches in
height from the protective deck to the gun deck.
Throughout the machinery and magazine space this
armor is 5 inches in thickness, while forward and
abaft it diminishes to 3 inches. This 5-inch armor
extends also in the wake of the casemated 6-inch
gun entirely up to the main or upper deck. Two-inch
nickel steel has been worked in the wake of the 3-
inch battery. The barbettes of the 10-inch guns, which
are from. 4 to 7 inches in thickness, extend from the
protective deck to 5 feet above thé main deck. The
turrets for these guns have a sloping front or port
plate 9 inches in thickness, which may be taken as the
equivaient of a 12 or 13 inch vertical plate.

Steam is supplied by Babcock & Wilcox boilers to
twin vertical triple-expansion engines of 23,000 con-
tract horse-power., The “Tennessee” was constructed
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by William Cramp & Sons, who also built the armored
cruisers ‘“Colorado” and ‘“Pennsylvania,” above men-
tioned, and also our first armored cruisers, the “New
York™ and “Brooklyn.”

———— el P e .

RECENTLY DISCOVERED RUINS IN RHODESIA.
BY RANDOLPH 1. GEARE,

Spreading over an area between 18 deg. and 22 deg.
south latitude and about 27 deg. to 33 deg. east longi-
tude some puzzling ruins have lately been discovered,
concerning which very little has so far been published.
More than one hundred and twenty separate localities
show evidences of the same character of remains, while
minor ruins of forts and what were probably guard-
houses are scattered for a considerable distance beyond
the limits above indicated. Most of the ruins are in
or near a region liberally supplied with granite, whose
huge bowlders form parts of the walls; which it would
seem were erected for defensive purposes. Most of the
blocks of granite measure from seven to eleven inches
in length, and from 214 to 5 inches thick, roughly
worked into a rectangular shape, while larger ones
were often used in building the lower courses. The
blocks were carefully laid in the walls, many faced
on both sides, the interior being filled up with loose
rubble. No cement or mortar was used, but the excel-
lent and solid character of the masonry is proved by
the fact that some of the walls, 30 feet high and 16
feet thick at the base, stand as firmly to-day as when
they were built—probably as far back as 1,000 to 2,000
years before the Christian era.

The extent of some of the ruins, such as Zimbabwe,
Mundie, M’Popoti, Chum, Dhlo-Dhlo, and Khami, would
indicate that they were important centers, the first
being by far the greatest. ‘The so-called ‘“temple” at
Zimbabwe (houses of stone) is perhaps the best ex-
ample of the architecture employed. It is an elliptical
figure of three hundred feet by two hundred and thirty
feet. Several ingenious theories have been propounded
as to the significance of the curves, of orientation, of
the special object of the ornamental work in its walls,
and as regards the standard of measurement used, but
it is a question how far they can be relied upon. Thus,
one explorer states that his measurements of the cele-
brated cone in the temple differ materially from others
that have been made, and on which latter was founded
the theory that the unit of measurement was the cubit
of 1.717 feet.

It is regarded as strange that none of the buildings
is square or rectangular in form. The older ruins are
characterized by round ends to the walls and entrances,
elaborately ornamented, while those of apparently re-
cent date have square corners and straight walls. Sev-
eral of the entrances were found to be covered in. At
Zimbabwe passages or openings through the walls can
be seen, the roof or top being supported by beams or
slabs of stone. In the entrances of some of the ruins
stout hardwood posts still remain, lying partly in re-
cesses which were left in the wall at the time of their
construction, the blocks being laid carefully against
the timbers. The theory has been advanced that the
entrances to these ruins face the rising or the setting
sun, which might indicate some form of sun-worship,
but others affirm that these openings point to all parts
of the compass, and were evidently placed where best
suited to the special locality.

In the older type of rvins the walls generally run
in one face from the foundations to tne top, while in
later ruins the walls are built in two, three, or even
four tiers, stepped back, and forming terraces two to
ten feet in width, and originally covered with a con-
crete or cement pavement made of crushed burnt gran-
ite.

The most characteristic feature of the buildings is
the way in which they were ornamented. Spaces were
left in the courses by introducing sloping tiles or thin
slabs of stone of different colors, or by laying some
courses of a different colored rock. XExplorers report
that they have discovered several distinct types of or-
namental work, which they have named and classified
as (1) dentelle, (2) chevron, (3) herring-bone, or
double line of sloping blocks, (4) sloping block, (5)
check or chess-board pattern, and (6) courses of dif-
ferent colored rocks. The first of these styles of orna-
mentation—the least common of them all—is formed
by placing blocks with an angle facing outward, as is
often seen in- modern brickwork. The second is a kind
of inverted 'V (the apex uppermost). In the third the
V lies sidewise, one following another. In some in-
stances the slabs or tiles of each “herring-bone” are
of granite or ironstone, or occasionally a section of
granite tiles is followed by one of ironstone. In others
the herring-bone figure extends for a long distance,
while in others each pattern is separated by one or
more full-sized blocks of granite. The ‘“sloping block”
is similarly varied. In the check or chess-board style
the pattern is formed by leaving out alternate blocks,
the dark cavity which remains forming a marked con-
trast with the gray face of the wall.

At Zimbabwe is seen a special style of ornamental
work, consisting of large beams or posts of granite and
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soapstone fixed into the top of the walls, generally in
an inclined position. The objects found in these ruins
embrace a large variety, including iron and brass can-
non, silver utensils, crockery, beads, glass, etc. These
would indicate the presence of the Portuguese at some
time. Articles of iron and copper are supposed to rep-
resent comparatively recent Kaffir occupation; while
worked gold in plates, bangles, beads, tacks, ferrules,
etc., are considered to be typical of the ancient build-
ers who, in search of the precious metal, penetrated
into what was to them the uttermost part of the world.
Such articles as the beads, gold work, roughly carved
stone emblems, etc., are claimed by some to establish
ihe antiquity of the ruins beyond doubt on account of
the similarity between them and other like objects
found in Egypt and Arabia, although it is of course
possible that these articles may have been brought
from Northern Africa by Arab traders or by migrating
tribes in comparatively recent times. This is a prob-
lem which further investigation alone can solve.

Mr. Randall Mclver, who largely through the assist-
ance of the Rhodes trustees has made extensive ex-
plorations in this region, divides these ruin-sites into
two groups, the first including the Rhodes estate, the
Niekerk ruins, and Umtali; the second embracing
Dhlo Dhlo, Nanateli, Khami, and ‘the celebrated Zim-
babwe. Dhlo Dhlo is easily accessible from Bulawayo,
being only sixteen miles from the railway station of
Round the citadel there runs a girdle-walk,
built of rough, unworked stones, carelessly piled on
one another. Viewed as a whole, with the citadel on
high ground in the middle, and this rough wall sur-
rounding it, Dhlo Dhlo strongly resembles the eastern
fort at Inyanga, whose antiquities have been described
as “hill forts,” “slave pits,” and “water furrows.”
Some explorers believe that these pit dwellings not
unfrequently contained a subterranean passage, but
others affirm that they were built up, and not exca-
vated. The builders commenced by raising a massive
platform, whose exterior platform was composed of
large, unhewn rocks, carefully selected and fitted, while
the inside was filled with earth and rubble. On con-
tinuing the work down hill, the builders did not con-
tent themselves with maintaining the same height of
platform all the way, but added extra courses in pro-
portion to the increase of the gradient, so as always
to maintain a horizontal surface over the top. On the
upper side of the incline the artificial structure might
only be a meter high, but on the lower side it was
often two or three meters high. So it was possible,
by leaving a space within the platform itself on the
lower side, to make a pit without excavating at all,
and this the ancient builders appear to have continual-
ly done. Thus i1e floor of the circular or elliptical pit
is always found on the actual level of the ground out-
side, though its sides may be as much as eight feet in
height.

The cement walls of Dhlo Dhlo ere still partially
intact, and the circular ones were foundations and
floors of huts, but where the circumference of one
circle abutted on another, a horseshoe or wedge shaped
piece was often inserted to fill the space which other-
wise would have been left vacant. Excavations showed
these hut-foundations to have been constructed as fol-
lows: On the bed-rock was first put a layer of large,
rough stones mixed with earth, and a flooring of cement
some 40 centimeters thick was laid upon this. Then
the cement walls of the round hut were erected upon
this floor, and divisional walls of the same material
were inserted to divide it into compartments. The
walls of the huts bear the clear impress of wooden
stakes, against which the cement had been plastered,
and stakes were also used to hold together and
strengthen the cement of the platform while it was
drying. In all these platforms wooden stakes are
found within the cement of the floor, generally running
clear down to the foundation. There is therefore noth-
ing surprising in the presence of wooden posts stand-
ing up above the ground to support the sides of the
stone walls at the main entrance.

Some idea of the vast extent of these ruins may be
had from the fact that the Niekerk ruins alone cover
an area of not less than fifty square miles, and it is
said that within their limits it is hardly possible to
walk ten yards wthout stumbling over walls or build-
ings of rough, undressed stone. The general principle
of these ruins is described as embracing nine or ten
hills, each of which constitutes a separate unit, com-
plete with its own buildings and divided at the bottem
from its neighbor by a boundary wall. Such a boun-
dary is the first in a series of concentric lines which
rise one behind the other, at first low and wide apart,
then higher and closer together, until the crown of the
hill is reached. On one of the lower hills there were
counted fifty distinct concentric lines from the valley
to the top.

For what purpose could these walls have been built?
Mr. Mclver disposes of the idea that they were built
for purposes of cultivation or irrigation, and concludes
that they were intrenchment lines, which leads to the
supposition that the inhabitants were subject to sudden
attacks from hostile tribes.
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In many of these fortified places objects of different from the fire and various small articles and imple- decorated with geometrical patterns incised while the
kinds were found, including articles of copper, bronze, ments, in large earthenware jars, which were found clay was wet. In the ash-heaps were numerous small.
and iron; also stone implements, quartz and crystal buried in groups of varying number, or sometimes in objects, principally iron tools. The stone implements
arrow-heads. In one excavation Mr. Mclver found the layers, one on the top of the other. occurred under similar conditions and in the same

Decorated Wall of the Khami Ruins. Upper Part of Main Entrance Passage of Khami Ruins, Showing Dhlo Dhlo Ruins. A Decorated Wall.
Cement-Faced Wall.

The Monoliths and the Little Towers on the Walls. Doorway Leading into the Zimbabwe Ruins.
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A Passage in the Zimbabwe Ruins. A Soapstone Column, Bearing a Carved Cone in the Elliptical Temple of Zimbabwe.
Crocodile and Bird.
GLIMPSES OF THE RECENTLY DISCOVERED RUINS IN RHODESIA.
remains of ceremonial feasts, consisting chiefly of The pottery vessels were all broken and their con- places as those of iron. Many of these offering-heaps

bones of antelope. They had been partially burned, and tents had been poured out; but numerous large frag- were placed beside or behind little cairns of stones,
the great logs of the fire were discovered in several ments were found, which when pieced together, formed which suggests some speculation as to the religious
cases. There they had been placed, with the ashes a unique collection of well-finished hand-made pottery, ceremonies involved.
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THE GOVERNMENT’S GASOLINE LIFEBOATS.

In the accompanying photographs is illustrated the
latest design of the lifeboats constructed for the Tinited
States Life-Saving Service. This is of the self-righting,
self-bailing, non-sinkable type, of which. the govern-
ment has in service some fifty examples. At the pres-
ent, those in use are with one or two exceptions
handled by means of sails and oars, but in the latest
design auxiliary power has been installed in the form
of a 20-horse-power Standard gasoline engine, of the
four-cylinder, auto-marine type. The advantage of in-
dependent motive power of this character is unques-
tionable. Primarily it relieves the crew of the boat
from 2 great deal of labor of the most exhausting kind,
and it furthermore renders the craft independent of
the assistance of a tow, formerly frequently necessary
when a long distance had to be covered, in reaching a
wreck. None of the salient features which are so im-
portant in this type of boat has in any way been
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longitudinal bulkheads below the deck divide this space
into water-tight compartments, which are completely
filled with eighty-two copper air tanks, shaped to con-
form to the spaces they occupy, and removable through
hatches in the deck. These air chambers possess suf-
ficient buoyancy to render the boat unsubmergible. In
addition there are two air chambers, one at the bow
and one at the stern, which are capable alone of sup-
porting the craft, though they are intended principally
to aid the boat in righting itself when capsized. Longi-
tudinal air chambers are provided under the side
thwarts, and these direct the water coming inboard to
the amidships emptying tubes. The combined buoy-
ancy of the air cases is between 11 and 12 tons, and it
was necessary to place a load of 44 men of average
weight aboard to bring the deck scuppers awash.

The boat automatically frees itself from water taken
aboard, through a series of ten six-inch copper tubes,
five on each side of the deck. As the latter is above the
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position after a capsizing. As the danger of boat up-
setting is always present in the life-saving service,
lateral stiffness is of great importance in the little
vessels. In the present design this is excellently ob-
tained by the outside gunmetal keel, the centerboard,
the long, flat floor, and the construction and disposition
of air chambers, all giving stability in an exceptional
degree. The high, raised air chambers at the extremi-
ties are invaluable, also, in preventing the overloading
of the ends by water or other weight, in giving great
resisting power to the submerging of the bow and
stern, and in preventing waves from breaking over
these.

It is difficult to conceive of a craft which is forced
to undergo rougher usage tkan a lifeboat, and to guard
against serious injury from contact with the beach,
rocks, floating wreckage, or the vessels’ sides, it must
be constructed of the finest material, and with the best
workmanship. In the present design the keel, keelson,
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The Boat Under Sail Alone.

interfered with by the addition of the power equip-
ment. This motor lifeboat was built for the govern-
ment by the Electric Launch Company, of Bayonne,
New Jersey, and has fully met the severe requirements
and tests necessary for its satisfactory acceptance.

The plans for the boat were furnished by the gov-
ernment, and no previous design has approached the
present type in the combination of buoyancy, stability,
self-bailing and self-righting ability, passenger accom-
modation, strength, and speed. Experiments with
power lifeboats have been carried on by foreign govern-
ments, particularly in England and France, but from
the reports obtainable, every indication points to the
fact that the boat described herewith is the most suc-
cessful of its type so far constructed for this class of
work.

The dimensions of the boat are: Length over all 34
feet, beam 8 feet, and draft 3 feet. - There is a deck at
the load water-line, and three cross bulkheads and two

Quarter View of the Boat Hove 'lo.

THE GOVERNMENT’S GASOLINE LIFEBOATS.

water-line, the water shipped over the rails, or when
the boat is on her beam-ends, will escape through the
tubes within a few seconds. These tubes are, of
course, provided with automatic valves properly bal-
anced to permit the flow in one direction and to shut
off communication from the other. In case of an upset,
the boat rights itself almost instantly, and in the
tests carried out by the government it was found that
it could be held in an inverted position only with con-
siderable difficulty. The self-righting quality is due
to the decided gunwale sheer, the six-foot air cham-
bers at each end, and the location of the heaviest
weights below the center of gravity. The latter in-
clude the gunmetal keel, weighing 1,050 pounds, the
centerboard of similar material, weighing 750 pounds,
and the copper air cases, which weigh 900 pounds,
aggregating a total of 2,700 pounds, thus effecting an
exceedingly stable equilibrium, when the boat is right
side up, and almost instantly returning it to a normal

stem and stern posts, are of the best white oak obtain-
able, while the planking is of clear Honduras mahog-
any. The latter is in two layers, each 3 of an inch
thick, the planks laid in diagonally opposite directions
at an angle of 45 deg. with the keel, while between the
two mahogany layers is a layer of ten-ounce cotton
duck, laid in white lead and oil. The planking is cop-
per-riveted through and through. The boat is provided
with white oak fenders, six inches wide and two inches
thick, extending the length of the hull; two inside
bilge keelsons, of 11-inch yellow pine, forming longi-
tudinal water-tight bulkheads between the end air
chambers; and three athwartship bulkheads of the
same material, dovetailing into the longitudinal parti-
tions. The deck is very strongly constructed of ma-
hogany.

As means of propulsion the boat is provided with
two hollow spruce spars, with sprits, sails, and a jib,
ten double-banked 15-foot oars, and the before-men-
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tioned 20-horse-power gasoline engine. The rudder,
which is worked through a spur-wheel and curved rack,
is so arranged that the steering gear can be instantly
disconnected from the rudder head, and the rudder
hoisted out of the water by means of a fixed purchase,
thus allowing the craft to be steered by the oars when
entering broken water where steering by rudder would
be dangerous.

The motor, which drives an 18-inch propeller at a
rate of 400 revolutions per minute, is located in the
after air chamber, and a watertight door in the bulk-
head gives easy access thereto. The necessary attach-
ments for the engine are protectively secured in cas-
ings to the outside of this air chamber bulkhead, ~"here
they are always within reach of the man in charge of
the motive power. The motor is provided with an
ingenious device which instantly stops it in case of an
upset. This attachment, which is of very simple con-
struction, consists of two pairs of rings suitably
mounted in a vertical position, the lower halves being
of metal, while the upper halves are of insulating
material. A metal ball can roll freely between these
rings, and as the device is included in the ignition
circuit of the motor, this ball permits the flow of cur-
rent as long as it maintains contact between the con-
ducting portions of the rings. However, should the
boat keel over to a certain degree the ball rolls onto
the non-conducting halves, thus breaking the current,
and this is followed by the instant stopping of the
engine. The latter can be started again when the boat
is righted, as soon as some member of the crew is able
to reach the starting crank. The main fuel tank,
capable of holding 75 gallons, is in the bottom of the
forward air chamber, while a 25-gallon auxiliary tank
is placed in the upper part of the same case, fuel being
pumped from the
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tude of the ground. This obviously decreased the range
of the stations. The dryness of the air and the fre-
quency of atmospheric discharges, as well as of storms
and whirlwinds, were other unfavorable factors. More-
over, the dry cells were damaged by the sudden changes
in temperature. The projectiles of the enemy obviously
were frequently directed against the balloons, which
marked the position of the German troops. The bal-
loons, on the other hand, rendered good service to the
German detachments, marking as they did the direc-
tion of marching,

The whole of the wireless telegraph plant was tem-
porarily placed out of service in October, 1904, in order
to allow for the necessary preparations before proceed-
ing to the new theater of war situated southward,
some time being occupied in repair work. Three other
outfits had arrived in the meantime, which however
were not provided with skilled operators.

As regards the relative merits of the various types
of station, the wagon stations are said to be more
readily transportable than the old cart stations, which
owing to their great height are apt to tilt and do not
enable the men to ride on them. On traversing some
inundated ground the wagon stations readily passed
through the water, whereas the cart stations had with
considerable difficulty to be transported across a rail-
way bridge.

Wireless telegraphy has thus proven itself a most
trustworthy and usetful means of communicating in-
formation in warfare, though in the present case any
disturbances on the part of the enemy were excluded,
for the Hereros were not provided with any similar
apparatus. It should, however, be remembered that
the difficulty arising from atmospheric influences is
far greater in that part of Africa than either in Europe
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THE ROYAL MUSEUM OF NATURAL HISTORY,
BRUSSELS.
BY L. RAMAKERS.

The Museum of Natural History of Brussels, one of
the most interesting institutions of its kind in Europe,
has lately enhanced its collections with new speci-
mens, some of which have excited the admiration of
the naturalists of the entire world. Some of these
recent additions have completed certain of the collec-
tions, that of the iguanodons, for example, and hence
the government has been induced to make material
alterations in the museum and to provide it with
certain special installations, among the latter a gallery
set -apart exclusively for the splendid iguanodon groups
described below. Heretofore few museums have com-
pletely carried out, architecturally, the objects for
which they were constructed, and the rational distribu-
tion of the exhibitions has often been neglected. In
the new galleries of the Brussels institution, on the
other hand, these very points have been taken into
consideration, and the halls constitute, as it were,
great glass show cases designed to contain the collec-
tions arranged in advance in scientific order.

The arrangement and dimensions have all been so
calculated as to be directly proportional to the num-
ber and nature of the objects to be exhibited. The
fundamental division of the edifice is according to the
geological chronology which may be regarded as defi-
nitely established. Moreover, since the zoological dis-
tinction between the vertebrates and invertebrates is
very sharply defined with regard to organization as
well as size, and since the methods of exhibiting the
two categories of beings must of necessity be entirely
different, the national galleries designed to contain
the products of the scientific exploration of the Bel-

gian soil comprise

lower to the upper
tank as required.
The feed from the
latter to the motor is
by gravity through
a brass pipe let into
the outside keel. p
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ner, and very satis-
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capacity. In pursu-
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has spared neither
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of the highest utility
and efficiency, and it
is believed that in
this craft the life-

two great superposed
halls, the lower of
which is for the
vertebrates and the
upper for inverte-
brates, fossil plants,
and minerals.

The vertebrate
hall, which has just
been opened to the
public, is nearly 280
feet in length and 100
feet in width and
owing to the slope
of the ground has
been divided into
four great landings,
each separated from
the next by a flight
of three steps. The
landing or division
corresponding to the
present entrance in
the reconstructed
building is that of
the Quaternary

saving service pos-
sesses a boat as
completely equipped
tfor its purpose as it
is possible at present to make it, and as thoroughly
trustworthy as the danger and gravity of its uses
demand.

WIRELESS TELEGRAPHY IN SOUTHWEST AFRICA.

BY OUR BERLIN CORRESTONDENT,

In the beginning of the Herero uprising, the German
troops used heliographs for signaling whenever the
existing wire connections failed. This service was
satisfactory in clear weather, except for the drawback
that the communicating stations had to ‘“seek” each
cther beforehand, a feat possible only in case the ap-
proximate position of each is known.

It was accordingly decided to use wireless telegraphy.
The Gesellschaft Fiir Drahtlose Telegraphie, of Berlin,
supplied the apparatus, which was mounted by the
aerostatic battalion. Three statiosis were organized,
viz., two wagon detachments and one cart detachment,
the staff including four commissioned officers, four non-
comissioned officers, and twenty-seven men. Gas bal-
lcons were used to raise the antennz.

These stations were first used in practical operation
in connection with the attack made against the Hereros
near Waterberg. Each of the three detachments was
provided with a wireless station, and though the men
were not very well trained in the limited time allotted,
the troops nevertheless succeeded in maintaining a
permanent mutual communication. For tran8mission up
to about 100 kilometers (62 miles) recording telegraphs
were used, whereas for greater ranges up to 150 kilo-

meters (93 miles) the Morse signals were received by:

telephone. The. latter course was exclusively adopted
later on. While the antennae were 200 meters in length
(656 feet), the men did not always succeed in raising
the full length of the wire, the drift of the balloon
being mostly too small, owing to the considerable alti-

WIRELESS TELEGRAPHIC BATTALION OF THE GERMAN ARMY. BALLOONS CARRY THE ANTENNZAE TO A SUITABLE

HEIGHT.

or America, while the country is absolutely .devoid of
any resources for repairing the apparatus.

The Carrent Supplement.

The opening article of the current SUPPLEMENT, No.
1576, is entitled “Mining for Fossils,” and exblaiins
the methods which paleontologists employ in obtain-
ing the specimens which they prize so highly. An
article of great technological value is that on Valuable
Alloys, describing as it does how many metallic com-
pounds are made. Philip M. Wormley’s article on
“Cement Mortar and Ccncrete: Their Preparation and
Use for Farm Purposes,” is continued. “Producer Gas
and Gas Producers” is the title of an excellent discus-
sion of a subject of great importance to the modern
engineer. Jacques Boyer writes entertainingly on
Snail Culture in Bergundy. The report of the Isth-
mian Canal Commission favoring the high-level canal
is also published. This gives a detailed account of
the work which will be performed at the Isthmus in
excavating one of the greatest ship ' canals of the
world.

e D

One of the largest steel ingots that has ever been
made was recently cast at the Manchester foundries of
Sir W. G. Armstrong, Whitworth & Co. The ingot
weighing 120 tons was cast on the well-known fluid
pressure system of this firm. .The molten metal, rep-
resenting 120 tons in weight, was poured from the
melting furnaces into a huge ingot mold-box weighing
180 tons. When the run was completed the mold-box
was placed in a hydraulic press, the ram of which is
6 feet in diameter, and subjected to a pressure of 6,720
pounds per square inch. The ingot is tor the machin-
ery of the new turbine Cunard liner now in course of
construction on the Clyde.

Epoch, which also
includes the modern
period. The others,
in the order named,
are the Tertiary, the Upper Cretaceous, and the Lower
Cretaceous divisions. While it has not been necessary
to construct the Jurassic and Primary floors, these have
never_thyeléss been provided for. The accompanying
engravings illustrate respectively the hall of verte-
brates as a ~whole, and the splendid group of mounted
igliéno_dons at the rear of the last landing.

Among .the important groups, which are all sup-
plemented by charts, drawings, etc., are: On the
Quaternary floor, those of the magnificent fauna of the
great herbivores and that of the no less important
great cave carnivores, as well as the innumerable
series of prehistoric industries collected both in the
alluviums and in the caves; on the Tertiary floor the
great cetaceans of the Upper Tertiary of Antwerp, the
sirenide of the Oligacene and the reptiles of the
Eocene, as well as certain remains of primitive mam-
mifers cf very great interest; on the third floor, the
Upper Cretacean, are found the great marine saurians
of Maestricht and Ciply, the latter from the explora-
tion of the phosphate chalk; on the fourth landing,
the Lower Cretacean, the iguanodons of Bernissart
and the contemporary animals and plants. Ten igu-
anodons are mounted upright on a large platform,
while fourteen others are placed in a large pit in
the positions in which they were discovered. The
engraving gives us an idea of the splendid effect of
these mountings. The back wall and one of the sides
of the hall are provided with a gallery which contains
the large collection of the fossil fish of Belgium. Of
all these the most remarkable group is unquestionably
that of the iguanodons, those prehistoric reptile giants
which have so long puzzled paleontologists.

In 1822 Mantelle discovered in the Wealden of Til-
gate TForest, England, the isolated fossil teeth of a
reptile which he named iguanodon because of the re-
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semblance of these teeth to those of the iguana. Until
1874 the iguanodon was known only from certain in-
complete remains, and in that year there was exhumed
from the Wealden of Bernissart, near
Mons, Belgium, a series of specimens
which Boulanger described as Iguanodon
bernissartensis. The animal is of very
large size, measuring 30.5
feet from the tip of the tail
to the muzzle,
When erected " up-
on its hind legs the

creature

stood over
14 feet above

Iguanodon Bernissartensis.

Height, 14 feet 9 inches; length, 31 feet 2 inches,
poesition,

According to Dollo, who thoroughly
studied this species, the iguanodon. probably was
aguatic in its habits and existed in the marshes.
‘When it swam slowly it made use of all four limbs
and the tail, but if, on

the ground.

Skeleton shown in walking

Scientific American

lage of Hainaut, between Mons and Journai and near
the French frontier, discovered numerous gigantic
bones, later recognized as belonging to iguanodons, in
a gallery situated at a depth of 1,056 feet and 984 feet
beneath the sea level. This gallery was traversed by
a wide fault filled chiefly with clay and interrupting
the continuity of the strata of the coal formation.
The detection of these bones was not easily accomp-
lished, as the concretion was a blackish clay and tHe
laborers nearly traversed the stratum without perceiv-
ing the fossils. The clay had already been penetrated
a distance of several feet when Mr. Fagés observed the
bones on visiting the cutting, and he immediately in-
stituted steps for their removal and preservation. The
work of excavation lasted three years, and yielded 29
iguanodens—the majority complete, with a few
represented only by isolated groups of bones—
5 crocediles, 5 tortoises, 1 salamander, about
2,000 fishes and nearly 4,000 plants.

The management of the Bernissart coal pits
presented these valuable fossils to the Museum
of Natural History of Brussels. In order to
proceed with the excavation as carefully and
methodically as possible, Mr. Depauw, superin-
tendent of the workshops of the Museum, prac-
tically adopted the life of a miner, and with
his assistants covered the bones with plaster as they
were laid bare and then shipped them in this condi-
tion to Brussels for study, preparation and preserva-
tion. Upon the removal of each piece, a geometrical
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drawing was made of its position so that this might be
studied with pi‘ecision and could be reproduced in the
memoirs that were afterwards to be devoted to this
brilliant discovery. The study and restoration of the
iguanodons were undertaken by several
eminent scientists, among whom may
be mentioned Dollo and Boulanger, and
required many years of labor. To-day
the specimens from Bernis-
sart, fully prepared and on
exhibition in the vertebrate
hall of the mu-
seum, are ready
to render sci-

Claosaurus Annectens, Showing Running Position.

ence new services thirty years after their discovery.

In the course of his lecture, before the Automobile
Club, Mr. A, G. New referred to the amount of horse-
power consumed by windage in driving a car through
the air. The manner in which the amount of power
absorbed by windage increases as a car gathers speed

has been proved by

the contrary, it desir-
ed to move more rap-
idly in order to escape
an enemy or for some
other purpose, the
forelegs were placed

along its sides and
the caudal append-
age and hind legs

alone were used to
propel it. It was
practically a  biped
like man and most
birds, though not a
jumper such as the
kangaroo, and when
on land walked on
the hind legs. The
tail was not used as a
support, but was al-
lowed to trail.

The history of the
discovery and excava-
tion of the fossil re-
mains or the iguano-
dons exhibited at the
Brussels Museum is
interesting as well as
instructive. In 1877
Mr. G. Fagés, super- I

LA
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some experiments, the
results of which fur-
nished the following
statistics: No fewer
than 234 horse-power
would be needed for
windage alone in the
case of the 12-horse-
power touring car,
with which the ex-
periments were made,
if it were to travel at
114 miles an hour,
while at 71 miles an
hour 57 horse-power
is absorbed by wind-
age, at 50 miles an
hour 20 horse-power,
at 32 miles an hour
5.2 horse-power, and
at 2114 miles an hour
only 114 horse-power.
If such a car were to
fall over a precipice,
it would only attain a
speed of 200 miles an
hour, for at that rate
of travel the windage
would exactly counter-
balance the weight of

intendent of the Ber-
nissart coal pits, vil-

the car.—Motoring II-
lustrated.
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The Iguanodons in the Great Hall of the Brussels Museum.
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AN IMPROVED WINDOW SCREEN.

Extensible window screens as commonly made are
formed of two overlapping screen sections, adapted to
slide one upon the other, so that they can be adjusted
to fit windows of different size. A recent invention
provides for securing these sections at the desired
adjustment by means of thumb nuts threaded onto
bolts which are secured to one section and pass
through slots in the other. For the purpose of en-
abling the sections to be extended to their limit with-
out uncovering these slots, sliding plates are con-

IMPROVED ADJUSTABLE WINDOW SCREEN.

cealed in the frame, which are extended when the
screen is extended so as to close these slots. The con-
struction is clearly illustrated in the accompanying
engraving. Fig. 1 shows the screen as applied to a
window frame. A channel plate secured to the upper
edge of one of the screen scctions overlaps the other
section, and affords a sliding connection between the
two, while at the same time it closes the gap between
the screen and the window sash. The screen sections
are held together at the bottom in sliding relation
by a pair of clips, as illustrated in Fig. 2. The frame
of the rear section is marked 1 in the engraving, while
that of the forward section is marked 2. The latter,
as best shown in Figs. 2 and 3, is  formed both at
the top and at the bottom of two pieces, between
which there is a recess. In each recess a plate 3 is
adapted to slide. This plate is formed with a slot at
one end, and a nib or head at the other end. The ad-
justing Dbolt is secured to the frame 1, and passes
through the slots in the frame 2 and plate 3. In use
when the sereen is ‘extended, the nib on the plate .3
will engage a shoulder in the recess of frame 2, and
thus bé exténded to cover the slot. When the screen
is closed, the end wall of the frame 2, bearing against
the end of the plate 3, will

Scientific American

and broken up. In spite of the terrific impact, how-
ever, there was no detonation, a fact which is to be
attributed to the fortuitous circumstance that the ex-
plosive was ‘“frozen”; that is to say, its temperature
was something below 40 to 45 degrees. Had the colli-
sion occurred in warmer weather, and had the ex-
plosive been some other than a gelatine dynamite, the
adjoining town of 3,500 inhabitants would have been
swept out of existence. The detonation of from 60
to 70 tons of dynamite in the midst of a town that was
built, like this one, in a narrowv valley with its build-
ings ranging up the hillsides, would have been ac-
companied with destructive effects more easily imag-
ined than described.

The question of the safe carriage of high explosives
is one that has been very much in the public eye ever
since the recent wreck of a passenger train, due to
its collision with a freight train on an adjoining track,
one of the cars of which was loaded with dynamite.
Among the precautions taken in the carriage of high
explosives is to place a distinctive mark upon all cars
so loaded. In the present case, as will be noticed in
the photograph of the wrecked car, the mark consists
of a red star on a white ground.

Automobile Notes,

Plans for the Glidden tour this summer have not as
yet been perfected. In all probability, however, the
tour will extend from Buffalo through Canada to Mont-
real and thence south to Saratoga or to the White
Mountains.
will be liberally patronized, and that it will be an
even greater success than last year. ‘

So great is the increase in commercial vehicles and
so wide the field in which they may be used, that there
has just been started in this city a new monthly de-
voted exclusively to this class of automobiles. The
first issue of The Commercial. Vehicle has ‘descrip-
tions of many of the leading American trucks and
some of the foreign ones, as well as dseful articles
telling what has been and is now being done in this
field, and showing how to get the best results. The
user of self-propelled vehicles for business purposes
will find this new journal very helpful.

The New York Motor Club, which held its first econ-
omy contest with successful results last November,
will conduct another affair along similar lines next
May. A much larger list of entries is expected, and
it is hoped that many interesting facts will be learned
regarding the economy and endurance of 1906 cars.
In this connection it is interesting to note that in an
endurance run held recently between Los Angeles and
San Diego a Maxwell tquririg car received a special
medal for -‘exceptional - excellence. One thousand
points were awarded each car before the tour com-
menced and points wére' deducted from this maximum
for the various break-downs and mishaps encountered.
This car traveled 172 miles on 13 gallons of gasoline
and 1% pints of oil, carrying four passengers. This
is equivalent to 14 miles per gallon of fuel and 115
miles per pint of lubricant. Its score for reliability
at the end of the tour ‘was 1,000 points; but it was then
penalized one: point for carrying a sign, which was
contrary to'the rules of the contest. It was the only
car in the run, in an entry list of 26 cars comprising

There is scarcely a doubt that the tour
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EJECTOR PUMP FOR DRIVEN WELLS.

A patent has recently been granted to Mr. Charles
A. Dryer, of Champaign, Ill, on an improved ejector
pump for driven tubular wells. The invention con-
sists in the provision of a novel form of head for re-
ceiving and discharging air, steam, or the like under
pressure into the well tube, to elevate the water there-
in. This is clearly illustrated in the accompanying
engraving. The well tube is shown at A, and the
liquid pressure tube is indicated at B. The lower end
of the tube B is closed by a cap threaded thereon.
Mounted on the lower por-
tion of the tube B is the
head, comprising two cup-
shaped members C and C, ar-
ranged with their larger ends
adjacent to each other.
These ends are spaced apart
to form an annular port. It
is designed that the width
of this port may be regulated
and, therefore, the members
C C are threaded on the tube
B, so that they can be ad-
justed toward or from each
other. In this adjustment
the members are held by jam
nuts. It will be noted that
the facing Walls of the cup-
shaped members are inclined
upward and outward, so that
the fluid pressure acts in an
upward direction. The . cup-
shaped members form a com-
paratively large air chamber,
which receives air from the
tube B through a number of
openings therein. In opera- ey
tion the air, under pressure, EJECTOR PUMP FOR
is passed down through the TUBULAR WELLS.
tube B, and enters the cham-
ber O, from which it discharges in the well tube
through the annular port, thus creating an upward
suction in the pipe, which serves to raise the liquid
in the well tube.
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The Fiftieth Anniversary ot the Coal-Tar Dye
Industry.

The present year will witness the fiftieth anniversary
of the foundation of a great branch of chemical indus-
try which, perhaps more than any other discovery in
applied chemistry, has reacted upon the science itself
to its lasting benefit. Halt a century ago the first
artificial coloring matter obtained from a coal-tar pro-
duct was discovered and manufactured by William
Henry Perkin under the trade name of “mauve.” The
subsequent development of the coal-tar color industry
has been one continuous series of triumphs, and the
colossal scale on which organic compounds of great
complexity are now manufactured, often in a state
approaching chemical purity, cannot but strike the
future historian of scientific industry as one of the
most .marvelous achievements of applied organic chem-
istry of the present age. The marvel is enhanced
‘when it is borne in ‘mind “that-the whole of this in-
dustrial development, .which l;as been made possible

by .he intervention of pure

push the latter back to its
normal position, This ar-
rangement permits of extend-
ing the screens to any desired
limit and securing them, while
closing any’' opening through
which insects might crawl. A
patent on this invention has
just been granted to Mr. Harry
W. Tuthill, 134 Linden Ave-
nue, Middletown, N. Y.

TELESCOPING A CAR OF
DYNAMITE.

Thanks to the omnipresent
camera, we are enabled to pre-
sent a photograph of a rail-
road collision which, because
of the attendant circumstances,
is of rare interest. According
to our correspondent, Mr. R.
C. Dodson, of Emporium, Pa.,

B science at every stage, has
taken place during .the last
half-century. The founder of
the industry, Dr. Perkin, is
happily still in: full vigor, and
a movement is now being org-
anized to celebrate the jubilee
of the discovery and do honor
to the discoverer.—Nature.

Roek Salt as a Screen Against
Radium Rayg.

J. Elster and H. Geitel have
found that rock salt is an ef-
rective screen against the
Becquerel radiation which is
distributed all over the earth.
It is impervious to gases, and
therefore also to radium eman-
ation. In considerable thick-
nesses it absorbs even the very
penetrative y rays. And last-

at which town the accident oc-
curred, a switching engine,
which was running through
the yard, took an open switch and crashed into the
first of three carloads of dynamite which were stand-
ing on the ‘a’fdjoining track. Our correspondent states
that about 100 feet further up the track were four
more cars loaded with the same material. As will be
seen from the illustration, the tender, which was itself
jammed into the cab of the engine, telescoped the
forward car, being driven into the latter for fully
half of its length. Within the car were 400 fifty-
pound boxes of dynamite, or ten tons in all. The
boxes were smashed open and the dynamite crushed

A SWITCHING ENGINE TELESCOPES A CARLOAD OF DYNAMITE AND ESCAPES DESTRUCTION.

18 different makes, that had ‘a cost per passenger of
less than one-half cent per mile. Figuring gasoline
at the market price of 20 cents a gallon and oil at 60
cents a gallon, it cost just $2.71 for the entire trip, or
67% cents per passenger for 172 miles. This is less
than four-tenths of a cent per passenger per mile—to
be correct, $0.0089. The same infraction of the rules
regarding carrying a sign, cost a Maxwell runabout a
gold medal after it had made a perfect score. The
cost per passenger per mile for this car was $0.0051, or
little over a half a cent per mile.

ly, its own radio-activity, is
very slight, owing no doubt to
the fact that the natural de-
posi*s of rock salt were in a liquid condition for some
time after the radium compounds had been precipitat-
ed together with the calcium. The authors tested the
efficacy of rock salt as a screen by mounting a dissi-
pation apparatus in a salt mine near Wolfenbiittel.
They found that at the bottom of the mine the rate
of dissipation was reduced by. 28 per cent. The re-
sidual radio-activity must be ascribed to thorium com-
pounds, which are not so easily precipitated as are
radium compounds.—Elster and Geitel, Physikaligeche
Zeitschrift.
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RECENTLY PATENTED INVENTIONS,

Of Interest to Farmers.

MACHINE F'OR DIGGING BEETS.—A. H.
KRAMER, Monte Vista, Col. The purpose in
this case is to provide a machine embodying
devices for automatically lifting beets from the
ground in a manner which will not materially
injure them, a conveyer which receives the
uprooted beets, and an elevator device which
receives the beets from the conveyer and de-
livers them to any desired receptacle. It is a
division of the application for a device for dig-
ging and topping beets for which Letters
Patent were recently granted to Mr. Kramer.

FERTILIZER-DISTRIBUTER.—J. Q. GOUR-
DIN, Pineville, S. C. By this invention Mr.
Gourdin seeks especially to provide a distrib-
uter for use with cotton-seed, and in the use
of which the seed, which is largely used as a
fertilizer in southern sections, may be crushed.
Corrugated rollers operate to crush the seeds,
and also operate as a force-feed delivering ma-
terial positively from the machine as it pro-
ceeds when the different parts are in feeding
position.

CORN CUTTER AND SHOCKER.—E. BERRY
and H. S. BEerry, Hebron, Ohio. This ma-
chine is of light draft, easily operated and not
liable to get out of order. By cutting only
one row of corn and elevating the corn over
the bull-wheel the side draft is minimized. The
shock being already tied when the cradle is
tilted, it will remain in an upright position,
and the waste of broken blades from frequent
handling is avoided. The provision of an ex-
tension on the track permits entire disengage-
ment of a shock from the machine before it is
up-ended, thus allowing a minimum height of
elevator.

HARROW.—W. H. Bonp, Newcastle, Ind.
One purpose of this invention is the provision
of a double revolving harrow which alse acts
as a leveler so constructed that the ground
over which it passes is harrowed both ways at
one operation, and further, to provide the har-
row with a spring-controlled colter at the rear.

CLASP.—I1. STEINBERG, Nashville, Tenn.
The construction in this instance provides a
secure fastening impossible to unloose except
by depressing a spring, and since the spring is
inclosed within the casing it is impossible to
depress the spring except by the use of the
button. Properly manipulated, the clasp is
easily unfastened. It is especially applicable
for securing jewelry—such as bracelets, neck-
laces, girdles, etc.—since the liability of loss
by accidental unfastening is reduced to a mini-
mum,

Of General Interest.

FRANGIBLE CAP FOR THE CLOSURE OF
BOTTLES.—S. M. STEVENS, Tampa, Fla. The
design of this inventor is to prevent the filling
of bottles a second time with liquor that may
be inferior in quality. He provides a frangible
cap as a cover for the top of a filled bottle,
which adapts the cap for very effective service
as a fixed cover for the cork of the bottle and
which must be broken to afford access to the
latter for its removal, thus preventing the re-
filling of the bottle as an original liquid-
package.

SELF-ADJUSTING BELT FOR SUPPORT-
ING CATAMENIAL BANDAGES. — EUGENIE
ScHICK, Fly Mountain, N. Y. This support-
ing-belt is adapted to conform with motions
and different positions of the person wearing
it, thus conducing to comfort and avoiding
binding, constriction, or chafing while in use.
This supporting-belt for a sanitary bandage is
formed entirely of fibrous fabric, which is de-
void of buckles or connections that are un-
comfortable, is washable, very light, and to or
from which an ordinary napkin may be readily
attached or detached as may be required.

DEVICE IOR DRESSING STONE.— H.
HucHES and R. HuGHES, Mount Vernon, N. Y.
In dressing the surfaces of stones for building
and other purposes to form channels or grooves
therein it has been usual in many instances to
employ a dressing-tool of rectangular form pro-
vided at opposite edges of one of its faces with
corrugations or ribs, the edges being beveled
to form teeth or cutting portions, the latter
provided with four bolt-holes and secured to a
holder therefor in the dressing machine by
means of bolts inserted in said holes and
clamping devices. It is possible to use but a
limited proportion of this character of tool,
and the principal object is to overcome the
above disadvantage.

PROCESS OF TREATING METALS.—H. H.
GooDsELL, Indiana Harbor, Ind. The present
invention relates to methods for treating
metals, and more particularly to a process for
treating sheet iron and steel, so as to convert
thereupon a surface adapted to resist the ten-
dency to rust and also adapted to improve the
appearance and working qualities of the metal-
lic sheets. In this process the inventor treats
metallic sheets somewhat differently than in
his former patent, one principal difference being
the beginning work upon the sheet at compara-
tively low temperature and finishing at tem-
perature comparatively high.

ADVERTISING DEVICE.—P. CoupETTE. Col-
ogne, Germany. Though applicable to different
purposes, this invention has reference more es-
pecially to devices employed in cars and similar
vehicles for successively indicating the several
stations lying along the route traversed by the
car. In the upper part of a casing a roller is

mounted, suspended from which at intervals
are a plurality of advertising-sheets, which are
caused to be successively wound upon the roller
and which also successively drop to vertical po-
sition. The inventor employs special means to
effect intermittent movements of the roller, as
well as special stop devices therefor.

BOTTLE-CLOSURE.—A. CerLENzA and D.
CELENZA, New York, N. Y. This invention per-
tains particularly to improvements in devices
for drawing corks from bottles, the object being

‘to provide a cork-drawing device designed to be
‘used in lieu of a corkscrew and connected di-

rectly to the cork and by means of which the
cork may be readily drawn out without injury
or breaking of the cork, thus making it possible
to use the cork several times.

LOG-DERRICK.—H. ComBs, Upson, Wis.
The invention is in the nature of an improve-
ment in log-derricks, sometimes called ‘log-

‘jammers,” the same being in the form of a

portable derrick used in wooda for handling and
loading heavy logs. The derrick folds down flat
and may be dragged from place to place like a
sled and be quickly erected for use at any point
and substantially braced to stand the lifting
strain.

CHAIN SLING AND TRIP.—W. E. GAGE,
Hohen Solms, La. The intention of this in-
ventor is to provide a device for handling bulky
and heavy masses of cane and other like ma-
terial in its transfer from carts to cars or from
barges to carts or cars or for storing purposes.
It permits the load to be drawn closely to-
gether and holds it firmly and yet is easily re-

.leased when desired.

REFRIGERATING MEANS.—J. BECK, Ash-
land, Wis. The principal object contemplated
in this case is the production of an economic
means of refrigeration in which ice is employed
and which are adapted for application to cool-
ing of buildings, cars, butchers’ refrigerators,

‘and those of private houses, and of any other

kind in which the degree of cold produced by
melting ice is sufficient for the purposes.
Economy of operation is secured by maintain-
ing circulation of air beneath instead of on all
sides of the ice, as is ordinarily the custom.

OAR-LOCK.— A. ANDERSON, Mason, Wis.
One purpose of the improvement is to provide
a simple and effective oar-lock adapted for
permanent attachment to an oar and yet have
removable connection with the gunwale, the
oar-lock being so constructed as to enable the
oarsman to have full control over the oar and
to operate it with less fatigue than ordinary.

FOLDING PHONOGRAPHIC HORN.— M.
L. MunsoN, New York, N. Y. The invention
relates to horns such as are attached to
phonographs or similar instruments for inten-
sifying sound and throwing it in a desired di-
rection. The object is to produce a horn of
simple construction which may be folded so as
to occupy a small space, enabling it to be con-
veniently carried or packed for transportation.

HORSE-COLLAR FASTENER.—J. C. CLAU-
SEN, Wausa, Neb. The invention has reference
to improvements in horse-collar fasteners of
that class designed to lock the two sides of a
collar and to permit the ready separation
thereof to facilitate the placing and removal
of the collar when desired, and has for its
object to provide a simple, cheap and efficient
device.

SHOE-LACE.—W. H. Cring, Charleston, 8.
C. The invention comprises a flexible lace of
ordinary construction, and the flexible wire
which is attached thereto, the ends of the wire
being twisted tightly about the lace proper and
the body of the wire being extended along such
lace between such points of attachment, and
the ends of the lace proper being left free.

FLASH-LIGHT DEVICE. — T. AZUMA,
Kanda, Tokyo, Japan. The invention pertains
to improvements in flash-light devices for use
in photography, the object being to provide a
flash-light lamp or device that will be simple
in construction and so arranged that the flash
will be directed upwardly and laterally in a
thin sheet.

CAMERA ATTACHMENT. — M. 1. LORYEA,
Spokane, Wash. Mr. Loryea’s object is to pro-
vide a camera with a convenient means by
which plates exposed in the camera may be
numbered or otherwise marked for identifica-
tion. He attains this end by a peculiar ar-
rangement of transparent tape or tapes having
numbers thereon, which numbers are photo-
graphed onto the plates at the same time that
the plates are exposed before the object to be
photographed. By partly shifting a ‘“shutter-
tape” a number may be partly covered, and in
this way additional combinations of numbers
may be made so that by providing two tapes
with two sets of numbers thereon a great
number of combinations may be made.

INSTRUMENT FOR REMOVING RIBS.—
A. W. FrENTZEN and J. SCHOEMAKER, 47 Rap-
enburg, Leiden, Netherlands. The first avail-
able piece of the rib to be cut through is laid
bare, so that at this place the pleura is re-
moved from the rib. The instrument is held
in such a way that it is turned with its hook
toward the pleura, the operator then pushing
the hook on the piece of rib laid bare and
then pressing the instrument along the rib,
effecting it by jerks, and so loosening the
pleura more and more from the rib until ad-
vancing the instrument to the place at which
separation of rib is to take place. By press-
ing the instrument’s two shanks together a
knife passes over the same and cutting through
.the rib is effected.

Household Utilities.

WARDROBE.—P. Dowp, New York, N. Y.
One purpose of the invention is to provide a
wardrobe especially adapted for use in schools,
assembly halls and rooms, or rooms adapted
for large gatherings, but which can be used
with equally good results in private dwellings,
the wardrobe being so constructed that it will
accommodate a maximum quantity of clothing
and so that each individual can have a sepa-
rate division.

Machines and Mechanical Devices.

BOOT AND SHOE CLEANING AND POL-
ISHING MACHINE.—B. F. LLoyp, Cherry
Gardens, South Australia. A reciprocating
frame carries brushes arranged, preferably, in
three pairs of special form and attachment
and is connected to a crank disk or handle,
whereby it is reciprocated. The first pair of
brushes removes the dirt, the second applies
the blacking, the third polishes the boots. The
movable slide is fitted with lasts of spring-
steel wire, upon which the boots are fitted, and
so passed between the several pairs of brushes.
Blacking-supply is preferably mounted upon the
reciprocating frame.

AXLE-BEARING.—J. K. GoUrDIN, Pineville,
S. C.—The spindle-skein receives the wear of
the wheel and by its end flange receives the
end thrust of the wheel-hub, relieving the spin-
dle and the shoulder at the inner end thereof
of all wear. The hub-skein having the open-
ings for the lubricant aids in lubricating the
bearing and by turning with the wheel takes
up all wear upon the hub-bearing, so that
when skeins are worn they may be readily re-
moved and a new bearing provided by supply-
ing new skeins. A washer with a lug holds
the skein to the boxing so that the hub-skein
with the wheel.

MOLDING-MACHINE.—P. G. LeMING, F.
EIKLOR, and C. W. GRrANT, Urbana, Ill. The
machine is especially adapted for the manufac-
ture of hollow cement building-blocks, although
it is capable of general use for molding plastic
materials. The invention comprises a hand-
operated machine provided with an automatic
core-extractor and means whereby the molded
article can be readily transferred from mold-
ing position and released from the mold in a
rapid and efficient manner.

CANCELING-MACHINE.—W. G. MAYNARD,
Rondout, N. Y. This machine cancels stamps
affixed to mail matter. Letters are placed in
the delivery-holder with stamps all turned in
one direction and situated at the lower edges.
Upon rotating the main driving-gear, feed-
wheels successively advance the letters beyond
the guide-rolls until seized by feed-rolls. These
move them along against a gate, which is then
withdrawn and the controlling-roll being
pressed out causes the mechanism to bring up
the impression-roll as each stamp passes over
it, where it receives imprint of die, and places
the name of canceling-office and date upon the
envelop. The second pair of feed-rolls brings
letters under influence of revoluble arms, which
introduces them into the receiving-holder, from
which they are removed.

FEEDER.—W. G. MAYNARD, Rondout, N. Y.
In the present patent the invention has refer-
ence to feeders, and more particularly to those
adapted for use in connection with canceling-
machines. Its principal objects are the pro-
vision of means for securing a regular and
unitary delivery of the objects operated upon.

SMELTING AND REFINING PROCESS.—
E. C. PoLLARD, Seattle, Wash. The prime ob-
ject of the invention is to bring about not only
the smelting of the ores, but the refining or
conversion of the matte to produce the finished
metallic product by a continuous operation, in
which all of the steps are independent and
performed in immediate succession, thus mak-
ing a single concrete process do the work here-
tofore generally performed by separate pro-
cesses, and thereby saving in numerous re-
spects.

SMELTING AND REFINING APPARA-
TUS.—E. C. PoLLARD, Seattle, Wash. This ap-
paratus keeps up a continuous smelting and
refining operation. Matte and slag produced
in the cupola-furnace flows through the pas-
sage therefrom into the settler. From this
settler lighter and less valuable-portions of slag
pass off to the dump, while matte and more
valuable portions of slag pass by gravity into
the converter. Here matte is subjected to a
Bessemerizing blast, and slag forced back into
the furnace bowl, thus bathing matte and
other substances therein, and returning to the
settler. The refined metal passes from the base
of converter out into the receiver and drawn
therefrom as it accumulates.

ODOMETER.—B. VOLKMAR, New York, N. Y.
A series of registering-disks and a series of re-
cording-disks are mounted upon the same carry-
ing-shafts, and recording-disks are so arranged
that they show the aggregate amount of miles
traveled during a number of trips—for exam-
ple, the registering-disks are adapted to show
miles made during each trip, and the arrange-
ment of the latter disks is such that they may
be quickly and conveniently turned back to
zero at any time by turning the carrying-shaft
and without changing position of the recording-
disks.

Prime Movers and Their Accessories.

ROTARY ENGINE. — H. BURLICH, New
York, N. Y. In the present invention the ob-
ject of the improvement is the provision of a

new rotary engine arranged to permit con-
venient and quick reversing whenever desired
and to allow of cutting off the motive agent
at any desired point to utilize the motive agent
expansively and to the fullest advantage.

AIR-ADMISSION DEVICE FOR FIRE-
BOXES.—C. B. CLark, New York, N. Y. The
device is adapted for any style or form of fur-
nace. It heats the air going under the hood
and through the flue to allow a larger amount
of hot air than cold in the furnace, and dis-
tributes the air in the furnace in larger quan-
tities so as to form a more complete combus-
tion of gases and make a more intense heat.
The fire in front of the flue consumes the
smoke before it passes out of the furnace, so
that it does not receive as heavy a draft. Thus
a double fuel is provided as both the gases and
smoke are burned.

Pertaining to Vehicles.

PROTECTING DEVICE FOR PNEUMATIC
TIRES.—E. LAPIsSSE, Elbeuf, 9 Rue de la Bar-
riére, Seine-Inférieur, France. The object in
this case is to so construct the device that it
shall comprise on its edges, provided for that
purpose with flat flanges, hooking devices of
peculiar shape designed to secure the same to
the cover of the pneumatic tire, while avoid-
ing the wear and tear to which the protecting
devices now in use are subjected on account
of the continuous strain to which the usual
hooking and fixing devices give rise.

BRAKE FOR BICYCLES.—G. A. Lovg,
Cokato, Minn. The axle of the rear wheel is
provided with a rotatable member for operat-
ing an expansible device to frictionally en-
gage the inner surface of the hub of the wheel
by which to accomplish the forward movement
of the latter in ordinary operation of the ma-
chine, said device being provided with means
for automatically disengaging the same from
the hub on temporarily checking the driving
power of the wheel for coasting. In connec-
tion with the friction device is employed means
in effecting certain operations of the brake,
and in combination with these means, are
means to permit machine to be driven for-
wardly.

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

Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You will
find inquiries for certain classes of articles numbered
in congecutive order. If you manufacture these goods
write us at once and we will gsend you the name and
address of the party desiring the information. Im
every case it is necessary to give the
number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Ineuiry No. 7947.—Wanted, address of makers
of engravers’ 1athes, copper wheels, etc.

For mining engines. J.S. Mundy, Newark, N. J.

Inquiry No. 7948.—Wanted, makers of kineto-
phonographs.

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

Inquiry No. 7949.—Wanted, makers of gasoline
traction engines which are practicable for plowing and
threshing purposes.

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

Inquiry Ne. 7950.—Wanted, a fume or odor col-
lector or ventilator for a cooking stove.

1 sell patents. To buy, or having one to sell, write
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y.

Inquiry No. 7951.—Wanted, the addresses of
mills where brown cotton, blue denims, and Alabama
plaids and stripes are made.

Well gotten up typewritten letters will increase your
business. $2 per 1.000.

Typewritten Letter Co., St. Louis.

Inquiry No. 7952.—-Wanted, the name and ad-
dress of the manufacturer of the musical novelty called
the * Flutophone.”

The celebrated ** Hornsby-Akroyd »” Patent Safety O1l
Engine is built by the De La Vergne Machine Company.

Foot of East 138th Street, New York.

Inquiry No. 7953.—Wanted, modern machinery
for crushing and bolting garnet and white flint, such as
used in making sand paper and sand cloth.

FOR SALE.—Self-swinging gate, great improvement.
Sell or lease on royalty. Patented November 21, 1905.
Claude Siebring, George, lowa.

Inquiry No. 7954.—For makers of small steam
turbine blowers for forges and furnaces.

I have for sale the U. S. and all foreign rights of new
patent Improvements in Water Tube Types of Boilers.
Great economizer. J. M. Colman, Everett, Wash.

Inquiry No. 7955.—For manufacturers of or deal-
ers in self-threading needles for hand and machine
sewing.

WANTED.—Practical storage battery man to join me
in making small storage batteries. Must have some
capital. I have building and power. Capital, Box 773,
New York.

Inquiry No. 795 6.—Wanted, manufacturers of air
riveting machinery, and also cranes to lift about one
ton.

FOR SALE.—Patent office reports 1790 to 1836, 1846 to
1871 complete, except 1850-51 agriculture only. Fifty-six
volumes. Also first volumes of Official Gazette. Ad-
dress offers T. M., Box 773, New York.

Inquiry No. 795%7.—Wanted, a potato-peeling ma-
chine.

Manufacturers of patent articles, dies, metal
stamping, screw machine work, hardware specialties,
machinery tools, and wood fiber products. Quadriga
Manufacturing Company, 18 S8outh Canal St., Chicago.

W ANTED.—An experienced mechanical draughtsman.
Must be competent to design machinery from sketches,
must be able to accurately estimate weights and costs.
No inexperienced correspondence school graduates
need apply. Address or apply to Broomell, Schmidt &
Steacy Co., York, Pa.
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Note
and Quer:es.

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

References to former articles or answers should give
date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

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

Scientific American Suppiements referred to may be
had at the office. Price 10 cents each.

Books.referred to promptly supplied on receipt of
price. .

Minerals sent for examination should be distinctly
marked or labeled.

=

(9903) J. L. A. asks: I would like to
get some information looking to the making
of a good dry battery for gas engine ignition,
one that is up to date. I have an instruction
book on the subject, but there are two or three
things I would like to know before making any
of the cells. Is the ordinary sheet zinc, as used
for lining baths and such uses, suitable for the
making of dry cells, and can it be used at once
as bought, or should it be put through any
process, such as amalgamating it'? May gas
carbon, as procured at the gas works, be used
for the powdered carbon, and to what degree
should it be powdered, and should the finer
particles be sifted out? May old battery car-
hons be used? To what degree of fineness
should the black manganese be brought, and
should this be free of very fine portions? 1Is
this latter likely to be impure, and how can
one test it for purity? Should the blotting
paper be of a very porous nature, or just the
ordinary white blotting paper? Would there pe
any advantage in using a felt for the ab-
sorbent material? Will the ordinary gas car-
bon be the best material for the carbon element,
and what proportion in diameter should it bear
to the diameter of the cell? I understand a
round carbon is the best. Is this so?  A. The
ordinary sheet zinc is suitable for the cases of
dry cells, made up as it comes. We should
wash out the inside with dilute hydrochloric
acid before packing in the materials, since this
will bring a pure zinc surface to contact with
the active materials of the cell. It cannot be
amalgamated, since the mercury will cut its
way through sheet zinc in a very few minutes,
and it will crumble to pieces. It matters little
whether the gas carbon comes from gas works
as coke, or from old battery plates or electric
light carbons pounded to pieces; any of these
are all right. If it had been essential to use a
particular form, your instructions in the book
would have stated the form to be used. Use
the manganese dioxide as it comes from the
dealer. It may be a powder, not necessary to
sift it. 1f you buy chemically pure manganese
dioxide, the cost is greatly increased. The or-
dinary commercial article will serve all pur-
poses. Only the oxygen of the dioxide is used
in the battery. Any porous material will an-
swer to be saturated with the solution. If only
thin blotters are to be had, take two layers of
the paper. It is not necessary to use felt or
paper. You can make a dry cell in almost any
way in which active material comes into con-
tact with zinc, and get your result, although
one arrangement is by no means as good as
another may be. A cylindrical carbon is to be
preferred, since it has a larger surface, and
all its exterior surface is near the zinc on the
outside, so that the internal resistance is much
lower than if a flat plate of carbon is used.
We have published in our SUPPLEMENT, Nos.
1383 and 1387, full and very plain instructions
as to making dry cells. We send these for ten
cents each, and you would do well to have them
to refer to or to follow, since they give plans
and dimensions of all parts. A ‘*‘semi-dry’’ cell
is one from which if upset liquid will not run
out. Some absorbent material is used—even
sawdust has been used—to retain the liquid.

(9904) H. E. B. says: What will re-
move tarnish from gold? What chemical fumes
will tarnish gold? The bows of my gold glass-
es have become tarnished, and the only thing it
might have come from that I think of is from
some of the fumes in the chemical laboratory.
Is the percentage of injuries from railroad acci-
dents in the United, States a quarter or less
proportionately to those in England‘’ In start-
ing a shunt motor, why should there be a re-
sistance in series with the armature? A. Sil-
ver polish will probably remove the tarnish
from the gold rims of your spectacles. If these
are plated, it may not be the gold which has
been tarnished. Show them to your professor,
and he can doubtless tell you the cause of the
discoloration. Many more people are injured
in railway accidents in America than in Eng-
land. A resistance is put in series with the
armature of a shunt-wound motor upon starting
it, because the resistance of the armature is so
low that an undue amount of current would
rush through the armature were the current
turned upon it while it is at rest. As it picks
up speed the counter E. M. F. cuts down the
current in the armature. Hence the resistance
is turned off,

(9905) W. J. S. asks: 1. How can I
construct a coherer that will receive impulses
from a transmitter situated about fifteen hun-
dred miles distant? I would also like to know
at what altitude I am to place the aerial con-
ductor in order to get the best service from the
above-mentioned coherer. A. The coherer con-
sists of a small glass tube filled with metal
filings. It may or may not be sealed, but if
sealed by fusing the wires in at the ends, it is
usually exhausted to a high vacuum so' as to
prolong the life of the filings. The details of
making a coherer, which cannot well be given
in a letter, may be found in an article in our
SUPPLEMENT, No. 1361, which we send for 10
cents. 2. Is it possible to “step up” a very
low voltage to one of infinity in the following
manner of transformation? Place a small cell
of battery in series with the primary coil of
the Ruhmkorff type, connect the secondary
terminal of this coil with the primary of an
induction coil of greater capacity, and con-
tinue this mode of procedure until a sufficient
number of coils are used to get the required
voltage. Would this method, if practicable, be
better than using a strong battery and one high-
capacity induction coil? A. It is not possible
to use a small cell on a small coil and have
the secondary of this act upon the primary of
a larger coil, and so on until an “infinite volt-
age’” is reached. You get out of the second coil
no more than the small cell can put into the
first, less losses, and if this is stepped up the
amperes become smaller until there is only an
infinitesimal current, and hence no effect at all.

(9906) W. H. R. asks: While the
question of lubricating the sides and bottom
of a ship by forcing air under the ship is being
discussed, permit me to describe an experiment
I made in this line a few years ago. When
this idea of air lubrication first came to me I
thought perhaps I had made a great discovery,
and would have to build a small ship to prove
it, but I soon found an easier and cheaper way
of proving the value of air lubrication. I made
a hollow pendulum, having a hollow stem, and
small holes in the bottom of the pendulum
disk ; then I fastened a rubber tube on the end
of the stem, and swung the disk in a dish of
water. The pendulum was set in vibration, and
the time noted that it took to come to a com-
plete standstill. Then it was again set in vi-
bration while air was being blown through the
tube into the disk, and bubbling out through
the small holes in the bottom of the disk, and
the time was noted that it took for the pendu-
lum to come to rest. The apparatus was very
crude, but the result of the experiment did not
show any marked advantage of air lubrication.
In fact, as well as I remember, the pendulum
would stay in motion just as long without air
lubrication as with it; at any rate, the differ-
ence was so slight that one could not detect
it without a timepiece, and I did not think
it would warrant me in going to the expense
of building an experimental ship, especially
when the extra power consumed in forcing air
under water was considered. I wish someone
who has a laboratory would perform this ex-
periment with every scientific precaution, and
let your readers know the exact value of air|
lubrication. There is also another experiment :
I would like some scientist to perform. Let
him make a searchlight that can be revolved
very rapidly, and then determine the candle-
power it would produce in all herizontal direc-
tions when revolved at various velocities com-
pared with its original candle-power in one
direction, when not revolving ; also the amount
of power consumed in revolving it at the var-
ious velocities. An impression of light is said
to remain in the eye one-eighth of a second,
and therefore if the searchlight turns fast
enough, its light would seem continuous, and |
have a certain definite candle-power. 1 have
made some experiments with a whirling card |
disk, having a perforation in it through which
the sunlight passed. The area illuminated
through the perforation was not as bright as
the area illuminated by continuous sunlight,
and for this reason I do not know whether or
not it would be possible to increase the candle-
power of a lamp by putting its energy in the
form of a rapidly-revolving scarchlight. If
these experiments have not already been per-
formed, I hope someone will try them, and pub-
lish the results. If they have been performed,
and results published, will the SCIENTIFIC
AMERICAN kindly advise as to where such in-
formation can be found? A. We are doubtful
whether air lubrication of a vessel moving
through the water on a small scale would fur-
nish any data of value regarding its use on a
large scale. Nor do we think air lubrication
would prove beneficial enough to pay for its
cost. The principal resistance to the motion
of a ship through the water is not the friction
of the water, but is the work required to move
a weight of water equal to that of the ship
out of the path every time the ship moves its
own length. As to the measurement of the
candle-power of electric lamps, many photo-
meters are constructed to measure while the
lamp is in rotation, as our correspondent pro-
poses. The candle-power can be measured at
any angle desired, and thus the mean spherical
candle-power be determined. We do not know
any special publication of such measurements,
since they are in common use in lamp factories
for the rating of incandescent lamps. Arc
lamps are rated better by the watts consumed
than by candle-power.

(9907) C. J. A. asks: I have several
sal-ammoniac batteries which I charged accord-
ing to the directions. After doing so I began
using them after a reasonable length of time,

which I allowed for the sal-ammoniac to dis-
solve. They were not used very much, so I
know I did not use all their strength. They
gradually became weaker and weaker. I took
them and stirred them up, and they were as
strong as ever. What had I best do with them
to keep the sal-ammoniac from settling and not
dissolving as it ought to? A. You should not
have any undissolved sal-ammoniac in your
cell. Dissolve nearly all the water can hold,
and fill the cell with this liquid. The cell will
then run its best. This cell, we presume you
are aware, should not be used for continuous
service. It is only to be used for interrupted
service, such as ringing bells, telephone work,
ete. It will not run a motor for any length of
time. When crystals form on the zincs, these
are not sal-ammoniac at all.

(9908) J. B. asks: 1. Would you let
me know through your paper the formula of a
solution acting upon carbon and zinc, which
will produce about four volts to a cell? Also
what will be the amperes of the current?
A. No zinc-carbon cell can give four volts. The
best to be had give about two volts. These
are the chromic acid cells. See SUPPLEMENT
792, price 10 cents. 2. The name and price of
a book which gives different formulas and the
method of determining the volts and amperes
of a cell, by ordinary arithmetic, for beginners.
A. Cooper’s “Primary Batteries,” price $4, is
very full upon the subject.

(9909) H. asks: Can you explain to
me simply and in a few words why the trade
winds in the northern hemisphere are deflected
toward the west, while the prevailing westerlies
are deflected toward the east? A. It is by no
means easy to explain in a few words why the
winds of the earth blow as they do. The sub-
ject occupies much space in the physical geog-
raphies, to which we would refer you. It may
be said that the trade wind is a constant flow
of air from north to south, because of the heat
of the equatorial regions. As this air is pass-
ing from a region of slower to a region of more
rapid rotation of the earth, it follows that the
air has a slower eastward motion in the place
to which it has come than the surface of the
earth beneath it has. This causes the air to
seem to come from the northeast. Similar
reasoning applies to the prevailing westerlies,
since these are return currents from the north-
east trades. The air is moving from south to
north, and has thus a more rapid easterly mo-
tion than the earth under it, which causes the
air to seem to come from a more westerly di-
rection than it actually is flowing.

(9910) E. H. W. asks: 1. What are
specifications for winding 20-ohm Morse sound-
ers? Is cotton or silk single or double covered
wire used? A. A 20-ohm sounder is usually
wound with No. 25 B. & S. single silk-covered
wire, 14 layers to 67 convolutions to each layer.
See Maver's ‘‘American Telegraphy,” page 69,
price $2. 2. How could a Eureka sounder (5
ohms) be rewound to 20 dhms resistance, hav-
ing about 1,880 convolutions of wire? A. A
Bureka sounder, 5 ohms, can be rewound to 20
ohms as in last question. 3. What kind and
how many open-circuit cells (not Fuller)
should be used on a telegraph line with two
20-ohm sounders, and a line resistance of 16
ohms? How many gravity cells should be used
on a line of the same proportions? A. To
separate a sounder to give a good, audible
click, about one-quarter ampere is found neces-
sary. Your line has 56 ohms, to which the
battery resistance must be added. Calculation
shows 16 gravity cells to be needed, although
a smaller number may work the lines with suf-
ficient strength or audibility. The gravity cell
is the most satisfactory for such uses. Of
open-circuit cells some form of the Léclanché
type is formed, and of these ten cells will fur-
nish you the necessary current, when they are
in good condition.

(9911) M. F. C. asks: 1.1 have a
small induction coil, the condenser of which is
26 sheets of tinfoil, sixe 2x4 in. These are
the words of Avery’s ‘“Elements of Natural
Philosophy” : ‘““One object of the condenser is
to prevent the spark otherwise produced at the
break-piece of the primary circuit.”” My coil
sparks heavily at the break-piece, which is a
file and a piece of steel. Is my condenser too
small? A. We think your condenser is too
small. Try making it twice as large. One who
is building a coil should have a book to go by.
Norrie’s “Induction Coils” is a reliable book,
which we send for $1. 2. Can a Leyden jar
be charged from an induction coil giving a 4
to 14 inch spark? If so, how? A. Small Ley-
den jars can be charged with a small coil
Connect the outside of the jar to one pole of
the coil, and hold the discharging rod tipped
with a small brass ball near the ball of the
jar. Sparks will jump across, showing the
charging of the jar. 3. Can a jar be charged
from an electrophorus giving a 4-inch spark of
negative electricity? A. It would be very slow
and tiresome work to charge a Leyden jar with
an electrophorus. It is perhaps possible, but
not  profitable. You will find our SUPPLEMENTS
278, 279, 282, price ten cents each, very valu-
able upon these matters.

(9912) C. R. S. says: You give a
method of measuring the width of a river with-
out use of any instrument except measuring
tape. ‘Let me give you a better method. I
refer to 9850, page 491. It requires a. geome-
trician to remember your rule, while mine can
be easily remembered, is more exact, and can
even be used without the use of a measuring

tape if one can step off distances with a falr-

degree of accuracy. Rule: Select a tree on
the opposite bank as at A, and place a stake
on the near bank as B. From B measure off a
distance in a line perpendicular to the line
A B, say a distance of one hundred steps or
one hundred feet, and place a stake at this
point D, then continue in same direction for

same distance to F. Then walk from F unti'lJ
the stake at H is in line with stakes D and 4 ;
the distance F H is equal to the distance A B.
(Line B D F does not have to be perpendicular
to A B, but may be in a convenient direction
nearly perpendicular. The only error of any
magnitude is the measuring of distances and
getting line F H in the same direction (i.e. par-
allel) as line A B. Remember the distance
F D is laid off equal to D B.

[Editorial Note: The rule which you give
for estimating the width of a river is exceed-
ingly simple and is eorrect. The only difficulty
with this rule is the possibility of error caused
by not getting the lines A B and F H exactly
parallel. The rule which we previously gave is
somewhat more complicated, but it is also more
accurate, as it does not involve this source of
error.]

(9913) T. W. McK. asks: Please
show, in your Notes and Queries, by a figure
and explanation, how to inscribe an ellipse in
a rhombus whose angles are 60 deg. and 120
deg. A. To inscribe an ellipse in a rhombus of
60 deg. and 120 deg., proceed as in the figure
below. Describe the rhombus and its diag-

¥
onals. Draw A@, making an angle of 45 deg.
with 4B, and let fall the perpendicular from
C upon CG. With C@ as a radius, describe
the arc GH. CH is the semi-major axis of the
ellipse. Draw HI parallel to AD, and IC is
the semi-minor axis of the ellipse. F'rom these
the ellipse may be constructed.

(9914) J. W. C. asks: Is it a fact
that when a ship at sea appears ‘“hull down”
to the naked eye, all of the ship can be brought
into view, if a telescope is used? A. It is not
a, fact, although many believe it to be, that a
ship, hull down, may be wholly seen through a
telescope, that is, hull up again. We have
often watched ships sailing hull down when at
sea with a glass, and say from personal knowl-
edge that a ship disappears below the horizon
as if over a round earth, as it really is. What
then is the basis for the other notion? For such
an idea could not be established unless there
were some reason behind it. It would seem to
be.this, as we surmise: The telescope makes
distinctly visible the edge of the water and the
details of the hull of the ship near the water,
which are not distinctly seen by the unaided
eye at such a distance, several miles at least.
Thus it seems as if one were seeing farther
down the hull than when looking without the
aid of a glass.

(9915) P. H. W. asks: Kindly state
why the months of the year are numbered, some
with 31 days and some with 30, February with
only 287 A. The arrangement of the days of
our months is due to two Roman emperors,
Julius and Augustus Cesar. Julius Caesar re-
vised the calendar, making the common year to
have 365 days, and every fourth year to have
366 days. The days of the year were distrib-
uted among the months, so that the odd
months, beginning with January, had 31 days,
and the even months had thirty days, except
ing February, which had 29 days in common
years and in leap years had 30 days. He also
gave his name to the month of July. The
moaths following were named from numerals.
Augustus Czsar followed Julius, and gave his
name to the sixth monrth, August, and in or-
der to get 31 days for it, so that it should be
as long as July, named for Julius, he took a
day from February and placed it in August.
This brought three months with 31 days to-
gether. To remedy this Augustus changed Sep-
tember and November to 30 days and October
and December to 31 days. Thus our peculiar
arrangement of days in the months is because
of the vanity of Augustus Cesar.

(9916) I. A. R. asks: Will you please
account for the universal idea among seafaring
men that ice sinks? I can find no theory to
substantiate the opinion, but two out of every
three people will declare that they have seen
ice sink. Many intelligent men have voiced
this same opinion—men who know that ice is
lighter than water. Any information you may
give will be greatly appreciated by myself and
others who are interested in the discussion.
A. We can not suggest any reason for the idea
that ice disappears by sinking, which is preva-
lent among sallors.



Maren 17, 1906.

Scientific

American

239

NEW BOOKS, ETC.
EcoNnoMICc GEOLOGY OF THE UNITED STATES.
By Heinrich Ries, A.M., Ph.D. New

York: The Macmillan Company,
Ltd., 1905. 12mo.; pp. 435. Price,
$4.60 net.

The present work is designed as a text book
for use in colleges. In the preparation of the
manuscript, all available sources of informa-
tion have been freely drawn upon. The mode
of arrangemen* is markedly different from that
found in other books on the same subject, in
that the non-metallic minerals are discussed
first, and the metallic minerals: last. The
maps, sections, and illustrations are numerous
and well-executed.

A Popular Summary of a
By William K.
LL.D. Baltimore:

THE OYSTER.
Scientific Study.
Brooks, Ph.D.,

Johns Hopkins Press, 1905. 12mo.;
pp. 225. Price, $1 net.
This book was written for the information

of all who care for oysters—no matter whether
their point of view be that of providers or
consumers—for the oyster man, the money-
maker, the housekeeper, the editor, or the stu-
dent of natural history. So well is the book
written that many parts of it are as fascinat-
ing as a story. The author of this volume is
well known in all scientific circles as an accu-
rate, clear-sighted, and trustworthy observer.

Rabp10-AcTIVITY. By E. Rutherford, D.Sc.,
F.R.S., F.R.Sc. Cambridge (Eng-
land) University Press. 8vo.; Dpp.
580. Price, $3.50.

The author has endeavored in this work to
give a complete and connected account from a
physical standpoint of the properties possessed
by the natural radio-active bodies. Although
the subject is comparatively a new one, our
knowledge of the properties of radio-active sub-
stance has advanced with great rapidity and
there is now a very large amount of informa-
tion on the subject scattered through the
various scientific journals. The phenomena ex-
hibited by the radio-active bodies are extremely
eomplicated, and some form of theory is essen-
tial in order to connect, in an intelligible man-
ner, the mass of experimental facts which
have now been gathered. Prof. Rutherford
has advanced the theory that the atoms of the
radio-active bodies are undergoing spontaneous
disintegration.

So rapid has been the advance in the litera-
ture on radio-activity that a second edition of
this work has been called for.-. The book is a
serious discussion of a most interesting physical
phenomenon.

CHIMICA DELLE ...SOSTANZE COLORANTI.
Teoria ed Applicazione alla Tintura
delle Fibre Tessili. Dal Dott. Arturo
Pellizza. Milan: Ulrico  Hoepli,
1905. 32mo.; pp. 480.

SUBJECT LIST OF WORKS ON AGRICULTURE,
RuraL EcoNOMY, AND ALLIED ScCI-
ENCES. In the Library of the Patent
Office. London: Published at the
Patent Office, 1905. 16mo.; pp. 424.

ELECTROMAGNET THEORY OF LigHT. Part

I. By C. E. Curry, Ph.D. London:
The Macmillan Company, 1905.
12mo.; pp. 400. Price, $4.

In the present work Prof. Curry treats of
the more familiar phenomena explained by
Maxwell’s theory, and has reserved for Part
II those phenomena which this theory fails to
satisfactorily explain. Particular stress is laid
on the development of the fyndamental laws
of optics, rather than on the many secondary
laws derived therefrom, which have little to
do with our conception of the nature of light.
The beginning of each chapter presents a brief
historical sketch of the subject-matter treated,
and as far as possible each chapter is de-
veloped independently of the preceding ones.
To the end of each chapter examples pertain-
ing to matter treated im the text have been
added, and should be found very useful to the
reader.

THREE-COLOR PHOTOGRAPHY. . By Arthur
Freiherrn von Hiibl. ™Translated by
Henry Oscar Klein. London: A. W.
Penrose & Co., 1904. 8vo.; pp. 144.
Price, $3.50.

This book was originally published in Ger-
man, in 1897, and represented the first work
which entered into all details concerning
three-color photography. The English edition,
translated by Mr. Henry O. Klein, has been
completely revised and brought up to date.
Special attention is given to photographic color
decomposition, and the color scale which is at-
tached will enable anyone to adjust his own
filters. Part II of the book is devoted to the
theory and practice of three-color printing, its
several chapters thoroughly explaining the art
of three-color printing, the sensitizing of photo-
graphic plates, use of light filters, selection of
printing inks, etc. The book contains much
valuable information.

THE BRITISH JOURNAL PHOTOGRAPHIC
ALMANAC AND PHOTOGRAPHERS® DAILY
COMPANION. Edited by George RE.
Browne, F.I.C. London: Henry
Greenwood & Co.; New York, G. Gen-
nert, 1906, 16mo ;. pD. 1,134.

The Bf#lish Journal Photographic Almanac
comes to us this year if anything a little more
portly than usual. The old established arrange-
ment has been revised so far as seemed neces-
sary to make every bit of the text more easy
of reference. The contents include a calen-

dar, directory of photographic societies, obit-
uary notices, and contributed articles. Under
the heading ‘“Epitome of Progress” appear

chapters on apparatus and equipment, photo-
graphing various subjects, negative processes,
printing processes and color photography. The
formule for the,principal photographic pro-
cesses are features to be found in most photo-
graphic almanacs, but in: the case of the
volume before us they are, particularly note-
worthy because of. their excellent arrangement.
In the end of the book will be found a very
good set of tables for the use of photographers.

THE PraAcTicCAL ENGINEER ELECTRT™ L
POCKETBOOK - FOR 1906. Manchester,
England: Technical Publishing Com-

pany, Litd. No date. 24mo.; pp. 440.
Price, 60 cents.

The Practical Engineer Electrical Pocket-

book is always a welcome visitor. It is very

compact, far more so than American pocket-
books, which are apt to be just too large to
go in the pocket. There is little utility, in this
form of book unless it can be readily carried
in the pocket, and we always have the dual
penalty of both fine type and bulkiness. The
present issue contains all the valuable matter
of the preceding issues with additional tables
and formule as well. It is an excellent book.

‘LLABORATORY EXPERIMENTS TO ACCOMPANY
OUTLINES OF INORGANIC CHEMISTRY.
By Frank Austin Gooch and Claude
Frederic Walker. New York: The
Macmillan Company, 1905. 8vo.; pp.

104. Price, 50 cents.
AIR AND GAS COMPRESSING MACHINERY.
London: Worthington Pump Com-

pany, Ltd., 1905. 12mo.; pp. 175.

It is seldom that we review a catalogue, but
the one before us contains so much useful in-
formation, that we feel like departing from our
general rule. It is illustrated with very clear
diagrams, showing the actual operation of the
mechanism employed. The subjects of air lifts,
pneumatic hoists, etc., are also treated. There
is published considerable information relative
to compressed air.

RADIUM AND RADIO-ACTIVE SUBSTANCES.
By Charles Baskerville, Ph.D. Phila-

delphia: Williams, Brown & Earle,
1905. 12mo.; pp. 164; 67 illustra-
tions. Price, $1.

This book is written to fill the demand for
non-mathematical work on the subject of
radium. Excellent treatises have recently ap-
peared on radio-activity as viewed from the
standpoint of the physicist, and other books
as viewed from the standpoint of the chemist;
but the .present work relates particularly to
the subject as applied to medicine, and aims
to present a fairly clear conception of our
present knowledge of these phenomena in a sim-
ple manner, such as will be valuable to physi-
cians who have neither time nor opportunity
to study larger works.

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

March 6, 1906.
AND EACH BEARING THAT DATE

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

Acids, making barbituric, 0. Wolfes...... 814,496
Adhesive supplying mechanism, Tyberg &
Mantle ............... . 814,414

Adjustable gage, J. . 814,530

Advertising devrce, A. W, ... 814,383
Air feeding device, E. Harcharwk....‘... .. 814,650
Animal shears, H. S. Burley . . 814,113
Animal trap, G. M. Myers ............... 814,066
Anthraqumon compound and making same,

M, Isler ..ottt iiiniiinnnnnn 814,137
Automobile carriages, safety steering

wmechanism for, E. D. Cahen .......... 814,586
Axles, mechanism for transmitting power

from car, D. E. Johnson ...ocovenenn.. 814,293
Bag, T. Manahan .................. . 814,150
Bail supporting device, M. Stransky 81 4246
Bailing press, Tuttle & Cookson.. 814,251, 814 252
Barrel, R. W. Hardie ...........c..cc0una. 814 375
Bastlng apparatus, A, G. R. Williams..... 814,255
Battery. See Storage battery.
Bearing, spindle, F. Schulz .. 814,168
Bed, hospital or invalid’s, .. 814,286
Bed spring, F. L. Kunkel .................. 814,220
Beeré etc ., apparatus for .

tickel ... 814,094
Bell, alarm A. J. Hamrock

Belt clamp plate, J. Stoll
Belt for conveyers, fabric, J. J. Voorhees..
Bicyele lock, G. H. Fry .
Binder, loose leaf, W. M. Wheildon..

Binding agent and forming same, L. Weiss
Biscuit stamping and cutting machine, T.

814,490

C. W. Fisher

Buggy valance,
transforma

Building block mold,
LOW ..ot
Butter cutting device, H. Moyer
Cake and cracker box and package stand,
Rea & Pattisson
Calcuiatmg machines,

transfer and indicat-

ing mechanism for, H. C. Dungan.... 814,593
Can flanging machine, J Brenzinger........ 14,639
Can machine carrier support, C. W. Graham 814 442
Canner, fruit, H. W. Toler ............... 814,250
Candle holders, resilient base for, F.

BAUMEr .oveeeererenensorosnsssn-sssssne 814,636
Candlestick, J. Kindelan .......c.oc0000ne . 814,456
Candy or cracker sample case, Thllborger

& Le Corgne ........coeeveeeencncacanss

Car bolster, J. V. McAdam
Car coupling, S. F. Klohs .
Car coupling appliance, P. W.

Car door, grain, J. J Hahn

Car, dump, G. I. King .....

Car, dump, S. Otis .......

Car dump, C. S. Lefferts

Car end brace, H. W. Wolft ..

Car guard rail, M. W. Rogers .......

Car handling apparatus, F. E. Woodford
Car heater, thermal, E. Klausmanh.....
Car, ore, A. Christianson
Car seat, J. B. Kilburn

Car seat, E. G. Budd....... X
Car, street, W. J. Herbert ........cc0euees 14,043
Car wheel skid, railway, W. H. Fletcher. 814 645

Cars, combined grain door and loading and
unloading platform for box, . 8.
Bender .............

Carbureter, R. . Mick

Card holder, H. L. Franke .
Card holdmg or display device.

iCardboard box, W Boynton........
(Cart, dumping, H. S. Long ..eeeceeecenn.
,Cartons, apparatus for the manufacture of
moisture proof, H. G. Eckstein........ 814,122
Young & Sheriff...... 4,635

Cartrldge conveyer, 1
‘Cartridges, spreader for shot, T. G. Bennett 814,511

Case. See Pocket case.
Casein, precipitating and preserving, H.

Dunham .......iitiieiniennnecncnnnnns 814,594
Caster, stove leg, W. Peters .............. 814,502
Castings, making patterns for metal, A. M.

HolStein voveviveenneeeineiiienainnns 814,209
Cement building wall mold, A. McCahon.. 814,154
Chandelier, gas light, M. HIrth .o..ooeeens 81 4448
Check perforatlng and indicating apparatus,

A. Marsh .......coiiniinn.., . 814,553
Checkrein fastener, C. W. Barrett 814,507
Cheese making agparatus, J. Hardi 814,040
Chop grader, J . Jordan ........ . 814,140
Chuck actuating mechanism, B. M. W

................................... 814 647

Chuck for metal working machines, B. M.
W. Hanson ......ooceee.e

Churn, J. D. Forsyth ......
Churn, L. M. Kridelbaugh
Clasp, A. E. Bundsen
Clod crusher and harrow, E. C. Abraham..
Clothes line prop, W. F. Briggs
Clothes rack, folding, J. Gruninger
Clothing fastener, L. D. Pierce

Clutch, C. C. Keyser .
Clutch mechanism, H. S. Hele-Shaw
Coalb efc apparatus for handling, J. Camp-

Coal tipples, means for operating the gates
of, L. E. Armentrout .
Coated materials, machine
Brigham & Harvey
Coating, J. H. Blettner

814,009
g
. 814,351

Coffee boiler, J. Kruckewi 814,460
Coffee percolator, G. E. Savage . 814,399
Coln tray, D. E. Waters .......ccceevvennns 814,178
Coke:handling apparatus, E. N. Trump .... 814,412
Coke oven, Pierboni & Bufano ........... . 814,621

Collapsible tube, F. C. Holly
Collar holder or supporter,

AlISOPD  teveeriinnnerieeennannennnnnns
Collar, horse, W. B. Estes
Compasses, H. Kern ..............
Computing device, W. H. Watson ........ 814,488
Concrete and other masonry, supporting

forms used in the construction of, M.

W. BroWD ...evenreenneennnencennnnnns 814,585
Conduit clamp, J. Staples ..... . 814,09
Conduit, curb, J. C. Marriott .... ... 814,308
Container closure, J. R. Harbeck......... 814,374
Controller operating means, Perkins & Jack-

SOI  tveveinneneenneonsnoannannans . 814,325

Controller switch, Perkins & Jackson . 814,324
Conveyer attachment, pneumatic, .
B Harris ...oviiiiiiiiiiiiiiiitiienennns 814,130
Cooking machine, H. A. Higbee .. 814,540
Cooking utensil, A. Gufler .... .. 814,129
Cork extractor, J. Coomber .. 814,641
Cornet, Z. A. Meredith ....... .. 814,615
Cradle, self-moving, F. Alroth ..... .. 814,420
Crate, banana shipping, O. Granke ........ 814,534
Crate, collapsible or knockdown, J. Acker-

51 814,500
Crib, W. W. Grigsby ..... . 814,538
Cultivator, N. S. Barger .... 814,011
Cultivator, W. A. Martin ... 814,309
Cultivator, S. A. Spitz ....... 814,567
Cultivator, wheel, J. K. Young 814 258
Cuspidor, ‘Madden & Pfender ....... 814,385
Cut off, rain spout, D. C. Johnson. 814,214

Cutting device, rotary, T. B. Willia:
Cutting tool, J. B. Hawley
Davenport, F. A. Jacob

Decanting apparatus, liquid,
Decoys, anchor for, H. H. Tartsch
Dehorner, G. Webster
Delivery box, L. J. & P. Zimmermann
Delivery devrce, J. Gregory

Dental matrix retainer, C. M. Leffingwell... 814,056

Desk, reading, W. J. Lunergan ........... 814,381

Die stock, adjustable, B. Borden........... 814,581

Digger. See Potato digger.

Dish washing machine, Sigler & Dow...... 814,329

Display easel, J. B. Timberlake . 814,573 |

Displaying apparatus, card, T. S. Crapp - 814,588

Door, F. Dentler .......ccoveviiiiuunnnnnns 814,192
Door and automatic closing means therefor,
combined, C. L. Colby ........cu..00n. 814,356
Door releasmg device, electric, L. A. Leon. 814,461
Door staying device, sliding, F. Dahlund... 814,434

Dough or other plastlc material, machine for

molding, G. F. Chutter .......oeoeuuu.. 814,274
Draft chains and the like, end for the

spreaders of, J. Holmes, Jr. ....... 814,291
Draft equalizer, H. C. Boss ........ . 814,110

.. 814,564
.. 814,128
.. 814,197
.. 814,204
. 814,618

Draft rigging, P. H. Raspberry
Draw bar pocket, W. Gatwood ....
Drawer support, J. R. Freeman ..
Dredger, N. R. Harris .............
Dredging bucket, C. A. Morris
Dredging machine, C. E. S. Burch 814,270
Dredging machinery, link of bucket, R. R.

Douglas .......cciiiiiiiiiennnennnnnnn. 814,590
Drill cup, A. W. Perr; .. 814,326
Drills, shot feed for, K. Brooks 814,427
Drilling and bolt cuttmg machine, combined,

K. C. Davis «vvivvnnnnnrnnnnnns 814,589
Driving mechanism, J. 814,023
Dye vat, F. 1. Stone 814,173
Dynamometer J. F. Hammond . 814,373

Educational apphance, J. A. 814,653

J. Viears ................ 4,485, 814,486

Bit stock head, W. A. Peck . 814,318 Electric pcurﬁ‘;rgs; generator of intermittent, 814,083
gitowseti?(zkrthi‘iyi Vé’ €.D§%§E.. Siﬁ’gg IIgiectrlc machine, dynamo, W. L. Waters.. 814,417

0 s y, C. C. , -
Boiler flue, S. F. Pierce §14,074 | Blectric machine, ¥ eciprocating, T. H. .Al 814,259
gol%er gurnace, S. F. Pierce . 814,073 | Electric motors, system of remote control ’
BOilel‘ urnace, J. Collis .................. 814,6: for, Perkins & JacKSON «eeuuveuenennnn.. 814,323
ollers, etc., furnace for steam, . Electrical circuits, reversing switch for, T.
B Goldie ...l 814,533 S. PerKiNS ..ueeinieeeernenernannaansenn 814,322
oilers, smoke consuming apparatus for Blectrical ~conductor conduit or casing,

steam, R. Spohd ............... SELEEEE 814,331 Knight & Nagel .............ccu..en.. 814,217
Bolt _threadlng and tapering machine, R. Blectrical controller, plural speed, G. N.

Kienzl ... . .. .o ittt 814,655 Eastman ............... .0 o 0., 814,643
Bott]le holder, E. L. Drinkwater ...... .. 814,524 Electrolytic cells, apparatus fo .
Bottle holder, nursing, P. J. Timberlake.... 814.574 Briggs ........c. 0. 814,583
Bottle, non-refillable, M. Antes ....... 814,008 | End gate wagon, W. F. Wagner. . 814,099
Bottle, non-refillable, A. F. Gibson. 814,284 | Engine, I. Lehman .............eeeuueennas 814,145
Bottle, non-refillable, M. W. P_alm .. 814,619 | Engraving machine, die, A. J. Loepsinger.. 814,611
Bottles, device to prevent refilling of, E. Erasers, means of attachment for, H.

Mandonnet ..........cc..iieiiiiiiiiei.. 814,307 TUDDOL e tttieneneieineneneeencecannnes 814,413
Box machine, H. . Summer 814,333 | Exhibition board, D. Haar ........ .. 814,372
Brake, H. L. Lynn ........... 814,223 | Explosion engine, «R. Hartwig .. 814,287
Brake, H. Beatty ............... 814,422 | Exterminator, J. D. Harris ...... .. 814,131
Brake hanger._ W. 0. Webster .. 814,489 ! Eyeglass brldge, W. H.Ely ceoiiiiinnnnnnne 814,194
Breast, artificial, L. J. Wolfe .. 814 181!1"abr1c, machine for makmg interposed, J.
Brooder, F. C. Hare ............ . 814,041 C. Perry & ittt iiieiennannn
Brush, tooth, M. Rosenstein ............ 814,235 F‘abrlc steaming apparatus, C. H. Fish.

Bucket and trap, combinred minnow, S. B.
SAffell seveevrroearnsnenncsosannennnses 814,480

an motor, C. R. Brock .
Fastener, Hanstine & ThompsoD.eseeeessss 814 445

. 814,195 Feed mill, N. Burr

........................ 814,114

Feeder, boiler, K. Leadbeater .. 814,305
Fence post, M. E. Johnson . .. 814,138
Fence post, G. B. Smith . .. 814,403
Fence stretcher, wire, M. 814,139
Ience tie, metal, B. Griffin ........... 814,369
Kertilizer distrlbuter, O. C. Rawley ... 814,079
Figure, jointed cut out, T. E. Wwod 814,340
Kilaments, support for osmium, C. A.

WeISBACH .. iussiisnnn e 814 632
Filing card and lock therefor, G. A. Shoe-

MAKEr ..iiiiteiiitiiiiiieieaaaeaaaae
Filter, water, R. C. Barrie

Fire alarm, automatic, N. H. Ferland..
Fire escape, C. Kramer
Fire escape, A. S. Noonan

Firearm, automatic, R. H. h] ..

Firearm, automatic gas operated, M.
Smith

Fishpole, J. Pepper, Jr. ...

Fish hookk, D. E. Robinson ...........

Floor drain and trap, H. C. Gradwohl
Flue expander. O. Swanson
Fluid joint, flexible, C. G. Hawley.....o...
Fluids, air or gas lift for, W. B. Harris..
Flush tank, M. HOgan ......ceceeeveeecens
Flushing tank, W. Burns, Sr .o !
Smith........ 814,240

Foundations, forming, E. C.
Fuel feeding apparatus, hydrocarbon, R. C.

NelSON t.ivuiiiieneeneneerneneennoanans 814,311
Furnace, J. R. Russell 814,397, 814,398
Furnace charging mechan ‘Baker. .. 814,506
Furnaces, smoke consuming apparatus for,

J. P. MeMahon ..eo.vvvnieiiinncnennns 814,230
Garbage can, L. S. Pond . 814,563
Garment pad, R. Raphael ........ .. 814,395
Garment support, M. S. “oldman ....... .. 814,440
Garter fastening device, men’s, J. Maltby.. 814,464

Gas burner, inverted incandescent, E.

Kramer ....ce.cceeveecnrecneecnaccnncns
Gas engine, E. C. Kavanaugh
Gas meter S. E. Crawford .........c..... y
Gas pres..re regulator and governor, R.

W. J, HIllis . .vvviinniininiiiniennnnns 814,604
Gas producer, J. H. Swindell ..... 814,249
Gas producing apparatus, C. Ellis 814,279
Gate, R. C. Wessels ..........cieieinnnn 814,103
Gear, starting, stopping, speed controlling,

and reversing, H. S. Hele-Shaw.
Gear, variable speed, C. F. G. Low
Gears making composite, H. B. Atha
Gearing, variable speed, J. Anderson
Glass bottles and the like, machine for the

'. 814,342
814,502

manufacture of, W, J. Demming...... 814,191
Glass joint fastener, W. E. Byer .......... 814,637
Glass making apparatus, wire, W. Buttler. 814.515
Glass, manufacture of, F. I.. 0. Wadsworth 814,631
Glass, manufacture of sheet or plate, W.

T. Nicholls ...viuvneriiiiiiiiiiiiiinnns 814,471
Glass sheets, making, J. H. Lubbers .. 814,612
Gold dredge, H., J. Clark ......ce0eveennnns 814,019
Governor, L. J. Watson .....eccuveeeeenn.. 814,579
Governor mechanism, motor, C. Schmit

thenner .........eoeveeeeenaenanenansns 814,400
Governor, speed, C. E. Conkling ......... 814,433
Grain binder attachment, S. W. Berry..... 814,347
Gramophone, A. Parsons ........e00e... 814,561
Grapple, E. Y. Moore ........ 814,388

Griddle greaser, C. H. Haight
Guide clamp, Vom Cleff & Ben
Gun, pneumatlc, J. Pusey
Hair pins, apparatus for making wire core,
LeYers «.eevieeiernencnrencnnnnn
Hame and trace connector, G. F. Lindsay..
Hammer, pneumatic, A. Levedahl
Handle or grip, C. L. Stockdell..
Harrow, J. R. Jones ..
Hat fastener, S. M. Johnstone..............
Hat holder for ladies’ dressing cases,
NOrton w.veeieeneniineneeennanenannnns
Hat stretcher, E. W. Sharbaugh .
Hay tedder, H. B. Sperry
Head and back rest, adjustable, W. H. Carr. 814,272
Headlight casing, locomotive, E. A. Edwards 814,030
Headgear, 0. D. Shaw 814, /089
Heat and smudge, production of, G. Griffiths 814,646
Heater. See Car heater.
Heater, J. Magee . 814,224
Hedge trimming machi
Hinge, Hausfeld & Tresise
Hinge, J. R. Carter ...
Hinge, H. G. Kimple
Hinge for windows and the like,
able, Parker
Hog loader, C. C. Swan
Hog scaldcr, J. N. MacLeod ..
Hook and eye, A. G. Miller...
Horse blanket, C. Loughrey
Horseshoe, nailless, L. N. Beauchemin
Hose clamp, J. E, Johnson ...........
Hose supporter, K. M. Dowling
Hydraulic pressure device, J. J. Barry.
Hymn indicator, S. W. Hyde
Ice cream freezer attachment, J. E. Birney.
Ice cream mold, J. D. Kinzer
Ice making apparatus, A. Campbell.
Inhaling apparatus, A. Velschow...
Inking mechanism, G. F. Scull
Insulator pin, F. MacKean
Jacquard mechanism, C. Vorwe

Journal bearing, S. Neemes .. 814,390
Key lock, changeable combinatio N

Taylor ........................... 814,335
Key opening can, W. H. Wells ............ 814,102

ILabel and premium coupon, combined, H.
B. Duane

Lace making holder, C. Mantz ..
J. C. &

Lamp, J. W. Aschenbach 814,183
Lamp, W. T. Maney .......... 814,225
Lamp, T. D. Davis ........... 814,361
Lamp burner, C. H. Dressel ...... 814,591
Lamp chimney holder, W. J. Snow. 814,566
Lamp collar, J. W. Collins .........sceuu.n 814,431
Lamp, electric incandescent, W. J. Phelps.. 814,162
Lamp, gas, R. M. Dixon.......... 814, 120 814,121
Lamp, 1ncandescent gas, J. G. A. Kitchen. 814,142
Lamp, miner’s, F. A. Smith............... 814,241
Lamp, portable electric, J L Mulry . .. 814,065
Lamp regulator, A. L. Drum ......... . 814,364
Lamns, fastening metal collar:

W. Collin® ...uiiiuiiirnennennenenenns 814,432

814,644
814,186

Lantern crank mechanism, A. L. Edwards..
Latch, knob, J. Christensen
Lathes, gearing indicator for screw cutting,

H. Mohlenbruck

Lead cutters, etc., gage attachment for,
G. M. Durell ......ccivienininennnnnens
Ledger leaf, L. E. Shipman ...........

Leveling instrument, E. A. Bostrom
Lever with locking device, hand, J. Kunz..
Life saving apparatus, B. Carlsen
Life saving device, J. W. Dalton
Lifting jack, E. T. Trefethen.....
Lightning arrester, F. K. Singer ...
Linotype machine, C. Muehleisen
Linotype machine, T. S. Homans
Liquid elevating apparatus, OBleness
Merwin .......... ... 0.,
Liquid fuel burner, J. R. Russell
Listers, plows, and the like, attachment for,

. N. Stewart ............. ...l 814,569
Locomotive cylinder, steam, H. Lentz . .. 814,148
Loom shuttle, R. D. Fraser . 814,033
Loom shuttle, J. Bim ....... 814,349
Loom shuttle, W. H. Wilson ........ 814,494

Loom stop motion, circular, C. G. Hil..... 814,290

Lubricating - pads, woven fabric for,

MOONEY .t etteiet ittt enaneanen 814,152
Lubricator, W. E. Bryant et al. 814,016
Lubricator, C.” RUtz ............ 814,082
Lubricator, F. C. Le Messurier 814,147
Lubricator, . J. Brown ........ 814,269
Mail hag catcher, F. D. Smiley .... 814,090
Mail bag catcher, D. F. Stokes .. 814,630
Mail box, rural, Brown & Bybee. 814,428
Manholes, cover for road, F. Baum 814,013
Mask, catchers J. Gamble 814,127
Match making machine, Hope & Robinso 814,210

Matte, treating, W. M. Johnson
Mattress, sectional, H. C. Kee
Measuring instrument angle, F‘ E. Hutchins 814,292
Mechanical movement D. Ashworth 814,010

Mechanical movement H. Brammer.. 814,185
Medical applicator, E. H. Groth .......... 14,038
Metal corroding avoparatus, G. D. Coleman.. 814,430
Metal leaching, B. Joseph ............ 4,452
Metal working machines, feed adjusting de-

vice for the cross slides of, B.

W. Hanson ..........coiiviiiiinnnnnnnn 814 649
Meter. See Gas meter.
Microscope stand, pivotable, Reichert &

Heyne ...iiiiiiiiiiiiiiiiiiiennnanns 814,565
Milk cooler, G. Matteson ....... . 814,814
Milking appliance, BR. Wallace .o 814,487
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7 T} Fow a.nd Milking machine, G. HuchinSon .....ccece. 814,212
Mixing apparatus for dry materials, G. *
Star” B, | Vi opeeacis ooy maderi % suam|| Toquet [Marine [otor
= Anmmatx Mold, L Landmann ... 50 . 814,304 STANDS FOR RELIABIL
y oo °L t Mold’ compound, M. Ams ..... . .. 814,007 AND R M_
g Feed a es ﬁg{g;ngcm:ghuﬁnc Reed .. . gﬁ ggg "}rfk any owner of a A RARE TOBACCO
, . « Dill toveiiiiiiiiiiiniinnnne 'oquet otor. e
FOR FINE, ACCURATE WORK | Motors, system for variable speed’ operation his gpinion. French's Mixture
Send for Catalogue B. of alternating current, B. G. Lamme.. 814,380 , =
s Musical instrument, pneumatically actuated, If you don't know a is a delicions blend of the
SENECA FALLS MFG. CQ. B. S. VOLEY «reuueneeeecrnnnnresescsen 814,176 | |  Toduet® owner write cream of North Carolina
695 Water Street, Musical instrumer-ts, device for testing :gh dwnealxilegagd m{ gﬁ{ﬂ%‘llﬁﬁ;“gﬂfm?p:ég
Seneca Falls, N. Y., U.S. A, strings for, C. W. Hoggard .......... 814,541 dresses Of & few. swoetness, Made nearly
Musitchal tlnstrun.lents, hlzuegmsl f%' ]g)owillining . altogether by hand in the
» e tempo in mechanica . D. oses Catalogue sent old-fashioned way. Purest
Eng'ne and Foot Lathes (DOW W. M. DAViS) ...reevveeneneeens 814,521 | | on receipt of and highest grade smoking
Nut lock, J. H. Butterfield .. .. 814,516 three 2 cent tobacco manufactured.
MACHINE SHOP OUTFITS, TOOLS AND Nut lock, W. R. Mecherle ........ : 814,555 | | stamps. M, rich, fragrant, and naver hited the
SUPPLIES. BEST MATERIALS. BEST Nut, self-lockmg, L. M. Galliher . 814,199 tlmx\lo Sold. on‘i direct from factory
WORKMANSHIP. CATALOGUE FREE 0il burner, crude, E. Darby ......... .. 814,360 THE TOQUET MOTOR CO. to smoker. Bend fen cents ({"“"""-' or
SEBASTIAN LATHE CO.. 120 Culvert St., CIncinnati, 0. | Oil burning system, I. E. Smith .......... 814,091 | | Metropotitan Building, 81 Enst 23d Street, New York stamps) for sample pouch and booklet.
- Oiler for vehicle wheels, A. E. Wilcox... 814,104 G. Ebuann Siaw, General Manager French Tobacco Co, Dept. I, Statesville, N.C-
Oiling tracks and applying the air brakes

¥ screw mac‘)lne for stopping railway traffic, means for,
4 Gunn & ROMDErger «....cevevavencennss 814,371

Optometer, W. B. Brown ...... .. 814,512 »
® Products Py Ordnance mount, W. H. Bevans 814,348 Spangenbel‘g S Steam &
Ore and coal crushing machine, J. F. Sauer- - - -
AR oot e suos| Nlectrical Engineering
Ore for the manufacture of iron and steel By E. SPANGENBERG,
in HIGH BRASS, LOW BRASS therefrom, apparatus for the treatment Price M.E. formerly Super-
’ of, Moore & Heskett ................. 814,557 intendent 8t. Louis
and STERLING SILVER Packing box or carrier for oranges, I. Nay- ¥ i School of Euzineerlnﬂ.
) 000060 814,069 . 2 ALBERT UHL, A.LE.E
Packing machine, J. A. Keyes ........... 814,454 = g 3 2 a.m.l E, W. PRATT. 613
. Paddle wheel, Wiman & Schauman .. .. 814,495 # %ES.MS illustrations.
Quotations Made From [lodel | Pail, lunch, J. Walter ............ .. 814,578 A - y work containing
or Working Drawings Panel boaxd E. R. Le Manquais . 814,146 Al 7y 1030 Questions and An-
£ E3 Paper and pulp screen, F. M. Chapman.... 814,587 ; swers on every branch of
Paper holder and cutter, roll, J. F. Finan.. 814,598 L/ engineering.

Easy to Understand
Written by practical men
for practical men in an easy
and simplestyle. Treatson
Gas and Gasoline Engines,
Stationary and Lucomotive En-

(SR AR T ) (TR Paste press, S. Tofanelll «..veevevnnnenenes 814,410
Pattern plates, apparatus for use in manu-

GEORGE W. DOVER CO. facturing small metallic, P. Bonvillain. 814,638

Factory B Providence, R. I.| Pattern plates, manufacturing, P. Bonvillain 814 263

Pen, fountain, R. Conklin ................ 4520

Photographer’s return envelop, T. Endean. 814, 437

- Phoggﬁphtlc flash light apparatus, Smith e £ _Emegil‘ing.l_(loénpr(isse%lmrrRe-
T B8 0006800000600800600000000 , rigeration, Hydraulic_Elevators,
Acetylene Gas Usel‘s Phot%graphy, trichromatic, Jumeaux & Dav- . Eleg{]ric?tays Over 200 Pages on
Th ) 5 6000600600000A00080000300 000000 5 ) o
Should get ALCO BURNERS for House Piano action bracket, J. Davenport ........ 814,117 | GEO. A. ZELLER BOOK CO., 1 S. 4th St., St. Louis, Mo.
Lighting or Auto Lamps. Longest life. Piano protector, Hoskin & Noonan ........ 814,544 62-page pamphlet tells all about it.
. Piano shield, M. Tuggle ......ceceeaeveses 814 174
Highest candle-power. $2.10 dozen. Picture exhibiting machines, film holder for, -
M. SImith .o eeeeevnonnenes 814,406 A Large Growing Field
AMERICAN LAVA COrPANY
Plcture hanger W, W1 Pursell 814,163 In making Concrete Products—the Famous
Chattanooga, Tenn. Pin, C. Markha 814,465 Miracle%oubleStgg ered Air Space Bullding
—— —— 1} | I'lll guard, M. U. RYPINSKI ..ceeceedececes . t Brick, t i
oin g“ard M. C. Ry pinski 814,084 useweern:T:ESidewaik Tfﬁwncmr%]ﬁ'

RACLE. PRESSED STO:

Pin setting a%paratus, Morgan & Fellows . 814,227

- . = | Pi S Tobacco e ME
b ~ - — P;gzi apep%rat&: ggr péoit?ming beads on cast o Minneapolis, Minn. W\D"\j}l ; l‘ »
\ ron, C. N. 1 | n A Al
speClalty saleS Manager g;pe core f?lrmlnlg nﬁlchme, Dimmick & Ford gﬁ,ggg LTl
e expander, F. H. Knee ....coevvuevenss 2
HERE OR ABROAD Pige %tlt)iug,e.]’ w. Kellee ...... ceeee.. 814,205

Strong personality, unusual ability in interesting and selling to
|ntelhgegnf, dxscnmyn’atmw buyers. yDunn pasbgteu ears have Eigﬁgegr g%v;erAp)‘](:ltersAn J& E%_Iggrlggon seeeses gii’?gg
successtully managed from both New York and Paris, the sales of er, corn, Al o A G0000000 4
two famous mechanical specialties. Labor-saving machines, me- Plastic block molding machine, J. J. Cox. 814,358
chanical devices or processes preferred. Can establish European Plow, R. E. Lunsford .......c...cv0000000 814,551
agencies or manage sales direct to tradc here. Credentials par- Plow, gang, Houghton & Deyarmond...... 814,046
ticularly good. Address, MAN AGER, P, O. Box 773, New York Plow, gang, ﬁ Marriage....ceeeee 814, 1552

Pocket case for mileage books, baggage

To Boc;k Buyers

We have just issued a new
48 -page catalogue of re-
cently published Scientific
and Mechanical Books,
which we will mail free to

The best Agency Proposition in America. Write for particulars
and illustrated catalog.

checks, etc., C. A. HaweS ........... 814,205

Nickel Plate Road Again Selling Colonist Poles, derricks, etc., anchor or stay for, RTao2n

McGillivary & Frye ...... .
Tickets to the Pacific Coast. Potato digger, F. W. Benjamin ....o. ... 814346

Extremely low rate tickets on sale daily until April
7 to Pacific Coast and other points in the Kar West. gggg;‘ gtgggggilgsnioiy Sté?gﬂnll (c;]utsceljllo%gg”j' 814,237
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B R B0 00800 0050008000800000000 X

FOR
GUNSMITHS, TOOL
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L recelve EeCINOLICCRIILE | Printing press, rotary, H. F. Bechman.. 814,510
SCIENTIFIC AMERICAN B | Printing presses and other machines, sheet
i handling machinery for, Dexter & Hall-
MUNN & CO., 361 Broadway, N. Y. pri igream L e 814,522
N < rinting presses, attachment for ink found-
Branca OFFICE: 626 F St.,Washington, D.C. tains of, R. J. Greenway, Jr. .......... 814,037

Prints, producing multicolor, J. Bachmann. 814,108

‘ Projectile, B. M, JODDSOD «resrerorisenenss 814378
Pump, L. T. Weiss ...... . 814,179
i . 814312

Pump, E. M. Nevins ...........

- Hatch chickens Noexperience necessary Pump, well, Evans & Gahagan ........... . 814,365
Our large new Illustrated Catalogue of In- Pumps, safety attachment for windmill, A.
‘ cubators and Brooders and Poultry Infor- G 085000000000 0060060 0000 0000000000 814,607
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INVESTIGATE THE Quail trap, G. BE. Hawkins, et al.......... 814,207
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Rail, C. M. Simpson ....... . 814,401
Rail anchor, J. M. Scott ......... . 814,627
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s ailway and rai way car, tern..... g
Write for a free copy Ofmy Railway gate, A. Spies ' .................. 814,330
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Farms Ratchet tool, Z. T. Furbish..... . 814,528 »430.

Receptacle, R. Y. ‘Bradshaw

L ... 814,265
It gives the price: eggs Receptacle, M. Andersen, et al 814,503 I HE POSI I lv E ‘ AR
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of an Automobile

The action of the carburetor and governor in an automobile has the same relation to its

power and efficiency as heart action in an individual.

If a motor of fifty—or even hundred—

horse power hasn’t a carburetor-governor action that responds instantaneously to all demands,
it is like the strength of a Samson in a man with heart disease—absolutely useless in an emergency.

You've seen a man driving a car in a crowded thoroughfare
and start to spurt out of the crowd by throwing into his high
speed and then have his motor stop in the midst of the jam to
his imminent danger. That was due to weak heart action in
his car. The added demand on the motor at low speed stopped
the car entirely before the governor could open the throttle and
let 1n more gas to speed up the engine.

With the new Peerless carburetor and governor the response
to such a demand is instantaneous. The Peerless throttle is so
constructed that the powerful suction in the intake pipes that
tends to keep the throttle closed is entirely neutralized, and the
instant the governor slows down, the throttle opens. In fact,
this throttle action not only makes the Peerless governor in-
stantly responsive to all demands, but governs the motor with
perfect smoothness under all conditions of load and grade.

This is only one of the vital improvements on the new Peerless—the car
that has awakened such widespread intevest in the Automobile world.

Send to-day for catalogue that describes every feature of the car in detail.

THE PEERLESS MOTOR CAR COMPANY

38 Lisbon Street, CLEVELAND, OHIO
Member A.L.A.M.

investigate.

'-ARE YOU SATISFIED

WITH YOUR PRESENT LOCATION?

Do you want to establish a plant in a field
where conditions are more favorable ?
are locations for factories of all kinds on the
Lehigh Valley Railroad.
Address or call on

There

It will pay you to

P. H. BURNETT, Industrial Agent,
143 Liberty St., New York

od

WHITEWASHYOUR BUILDINGS
At Lowest Cost

with a Progress Universal
Spraying Machine. One man
can apply whitewash, calcimine, or
cold water paint to 10,000 square
feet of surtace in ten hours, and do
better work than with a whitewash
brush. It is also adapted for spread-

ing disinfectants, destroy{’ugm»
sect pestsand diseases on trees,
vegetables, and other plants,
extinguishing fires, washing
windows, wagons, etc., and
other Purposes This machine
isreally a ports,ble water works
system, as it develops a pres-
sure of over eighty pounds, and
lifts the liquid more than eighty feet higher than itself. The Pro-
gress costs only $21.00 and lasts a lifetime. It pays for itself the
first year. Write for detailed description.

DAYTON SUPPLY CO.,

Dayton, Ohio.

A MONEY MAKER
Hollow Concrete Building Blocks,
Best, Fastest. Simplest, Cheapest
Machine. Fully guaranteed.

THE PETTYJOHN CO.
615 N. 6th Strect, Terre Haute, Ind.

Sight Failing ?

Allrefractive errors,

muscular trouble &

scientific MASSAGE. -

Illustrated treatise with affidavit testimonials
free. Address
THE IDEAL COMPANY,
239 Broadway, New York.

OULTRY BOOK FREE

Helpfuladvice onpoultryraising, 228 pages, (8x11),
500 illustrations. 7 practical chapters. Describesthe
Standard Gyphers Incubator
006-pattern; soldon90 days trial. Catalog FREE if you men-
tion this paper and sepd addresses of two near hy poultry

raiaers. Writenearestoffice.

& Cyphers Incubator Co., 3. S8 rommco.

Beyond the Line] ’
‘Where Snow
Flies

Atropical climategives
you ¢‘that luxurious
feeling’”” which only
comes with complete

rest. THE

HAVANA
LIMITED

A train de luxe, leaves
Chicago FRIDAY AFTER-
NOooNs at 3, St. Louis
9.40 p.m.; arrives Mo.

bile DOCK after dinner
Saturdays. when you
are transferred direct
to the New Palatial
Steamship ¢Prince
George,” arriving Ha-
vana in time for break-
fast Monday.

The equipment of the train andthe accomoda-
tions on the boat are the best offered winter

tourists.
Chicago & Alton Ry.
ROUTE < Mobile & Ohio R. R.
Munson Steamship Line
May we have an opportunity of elaborating on
the advantages of a Cuban trip this winter ?
Address GEO. J. CHARLTON
Gen’l Pass’r Agt., Chicago & Alton Ry.
l CnicaGo, ILL.
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Smoke preventing apparatus, F. A. Lewis.. 814,550
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Stopper, C. N. Brisco ......... ... 814,352
Storage battery, F. Mouterde...... .... 814,064
Stove, gas heating, French & Sheets. .... 814,280
Stovepipe holder, L. Wetherbee 814,254
Structure, composite, J. H. Hood. . 814,134
Stud, shirt, O. L. Henerlau....... 814,042
Suspender loop, C. W. Bartrum 814,509
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Telephone or telegraph system, G. Ritter 814,478
Telephone system, . Dean . 814,118

Telephone system, E. A. Terpenin,
Telephone toll box attachment, R.
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814 276
814,219

7R

B. Kug-

Telephonic relay, J. Trowbridge 814,411
Tenpin, divided, S. G. Wilson .... 814,257
Timber jack, J. M. Williams ....... 814,105
Time recorder workman’s, D. Hep 814,602
Tin or tin and lead, recovering, J. C Talia-

2§59 5 800000000083000000800 00000000400 814,334
Tire, P. W. O’Connor ........ .. 814,560
Tire, elastic metallic, A. Peust .. ... 814,161
Tire, pneumatic, F. G. McKim .. 814,068
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Tire shoe, E. Krebs ................ .. 814,14
Tire shoe, pneumatic, J. W. Hyatt ... .. 814,377
Tobacco pipe, F. M. Holes ....... .. 814,045
Toilet article, F. A. Steele .. 814,408
Toilet articles, ete., combined nd

handle ror, L. Van Gale ....... .. 814,415
Tool, combmatlon H. A. Hamilton. .. 814,039
Tool, hand controlled H. A. Clifford. .. 814,020
Tower cap, F. T. Zimmerman ..... .. 814,106
Toy, Linderman & Corson ...... .. 814,463
Toy building block, J. B. Given .. . 814,367
Track fastener, C. L. Durboraw ......... . 814,525
Track sanding apparatus, B. D. Willits. 814,256
Tramway bucket and rope clip, B. C. Riblet 814.622
Trap. See Animal trap.

Trap, B. L. Flint ......cooiiiiiiiiinnnnnn 814,527
Trap for sinks, bath tubs, and the like,

A, Savard ......iiiiiiiiii e, 814,481
Trolley catcher, S. F. Pierce .............. 814,075
Trolley conductors, supporting structure for,

Westinghouse ........cccvvvvennenn 814,339
Trousers hanger, A. Chelberg ....... . 814,429
Truck, railway car, G. C. Stewart 814,409
Tub, tank, and other like receptacle, H.

Romunder . 814,625
Tug, hame and bree 814,554

. 814,166
. 814,423
814,187

ng, I. B.

Tumbling barrel, A. F. ,Schroeder
Turbine, elastic fluid, G. Belluzzo
Turbine engine, gas, W. E. Clark

Turbines, nozzle for elastic fluid, F. R. C.

BOYA teeriiiit it i araaaaas 814,425
Turbines, nozzle for elastic fluid, C. Brad-

\ 07 6600000000000 000030000600060000300 814,426
Turbines, nozzle for elastic fluid, G. Meyers-

1343 80000 00000000006600000008003633000 814,466
Turbines, nozzle for elastic fluid, R. H.

113103 56000600000000000000000600000008000 814,477
Twine and thread cutter, Myer & Koeniges 814,153
Twine binder, B. Levison ................. 814,462
Type packing mechanism, F. A. Johnson... 814,048
Typewriter, J. & A. Dey ...c.cvviiiennnnns 814,119
Typewriting machlne, E. G. Latta ........ 814,144
Typewriting machine, Merritt & Barron.... 814,310
Typewriting machine, Robbins & Hyatt..... 814,62}

Umbrella, G. K. Garrett

Valve, C. E. Simpson ..
Valve, diaphragm, D. K. Morga
Valve, filter, C. Hungerford....... 814,

Valve for air brake systems, J. H. Bleoo § 814 350

Valve for automobile torpedoes, starting, F.

M. Leavitt ...................... ... 814,055
Valve for steam engines, eXhaust, W. H.

D =) S N .. 814,435
Valve gear for steam and other fluid pres-

sure engines, H. Collier ......... 814,275
Valve mechanism for engines, cut off and

reversing, W. Wills .................. 814,493
Valve mechanism for internal combustion en-

gines, H. Austin ................ ..., 814,421

Vegetable cutter, J. S. Urban
Vehicle brake, .J. W. Mecllvain

. 814,577
814,559

Vehicle wheel, F. A. Seiberling , 814,088
Vehicle wheel, G. H. Williams . 814,580
Vehicle wheel, resilient, J. W. Roddy...... 814,479
Vehicles, buffer for use on motor, F. R.

Simms ...ciiieiienn. . 814,171

814,221
814,332
. 814,382

Veil holder, M. W. Le:
Vending mackine, L. C.
Veneering machine, R. H. Lynn ..

Veneers, process and apparatus f prepar-
_ ing and cutting, G. 8. Mayhew ........ 814,062
Ventilating apparatus, E. L. Parrish...... 814,62)
Ventilator, W. T. Cottier .................. 814,357
Ventilator, Harrington & Hodge........... 814,651
Vessels, apparatus for marking sunken, F.
JohnSON ...iviiuiirinnnrenannnnns 814,536
Vessels, means for locating and raising
sunken, W. G. Cain ..........covvvn.n 814,517
Violin, O. H. Lemberg ......ccoveeennnnnn. 814,549
Vise, hand, S. J. Welter .......ccoveuvn.n. 814,633
Vise, pipe, McGahan & Ascher............. 814,228
Wagon bolster and stake construction, E.
Einfeldt .................00a0. 814,526
Wardrobe, L. Komorowski ................ 814,457

814,394

Washing machine, H. P. Pflum..
814,232

‘Watchcase, J. T. Pendlebury ....
Water by electrolysis, apparatus

posing, W. McCarty...ooovvunnn 814,155
Water for decoloratlon, process and appa-

ratus for testing, L. Gerard.......... 814,036
Water purification system, J. F. Wixford,

814,180, 814,634
Weapons, pocket holder for, O. Freyer .... 814,599
Weather strip, C. A. Pike .........c.c.... 814,076
Wells, device for removing rings from, W.

A\ WS (S S 5880 008000000 000003 0800000 814,338
Wheel construction, F. P. Prendergast..... 814,077
Wheels, mounting or suspension for vehicle,

C. W. Fulton ........c..vviiiiniinnnnnn 814,198
Windmill, A. Geoffroy ..... .. 814,283
Windmill, P. H. Hanchett . . 814,600
Window, J. L. MeSKer .......cceeeeuvueennans 814,616
Window and screen attachment, R. Mohr.. 814,468
Window fastener, R. Fraser .......... 814,439
Window retaining apparatus, G. H. Parker 814,317
‘Window stop and burglar alarm, G. H.

Parker .......ciiiiiiiiiieiiiiiiieaiennn 814,314
Window, swinging, G. Parker,

814,315, 814,316
Wire goods, machine for making, J. C. Perry 814,392
Wire stretcner, woven, W. Cue ............ 14,024
Wood scraping tool, G. D. Smith .......... 14,404
Work holding attachment, Fertig & Knoll. 814,366

Wrench, M. E. Griswold
Wrench, G. W. Austin
Wrench, J. F. Tiner
Zinc formaldehyde hydrosulfite (S.

ing, E. A. Fourneaux

IT PAYS BIG

lz.:z':sa:?.sMﬂllﬂll Pictures

XPERIENCE NECESSARY
as our inutructmn Book and
‘‘Business Guide’ tells all. We
furnish Complete th
Big Advertising Posters, etc,
Humorous dramas brimful offun,
travel, history, religion, 'Emper-
ance work and songs illustrated.
One man candoit. Astonishing
Opportunity in any locality for
a man with a little money to show

= in churches, school houses, lodge
halls, theatres, etc. Blg proﬂt.s each entertainment, Others
do nt. why nol; yon? It’s easy; write o s and we'll tell you

AM USEMENT SUPPLY GO. 467Chemical Bagk Bldi.. CIIGAGO-

The school boy with his
shining morning face.

2nd

For Shakespeare’s Seven Ages

is a complete, pure food, which builds up
the brain, bones and muscles, and pro-
motes healthy growth of the entire sys-
tem. All of Nature’s mineral phosphates
are retained. Helpful in meeting the
strains put upon the growing child of
school age. Also as a table drink, far
superior to tea, coffee and cocoa for the
whole family.

Pure milk and the extracts of selected
malted grains. A delicious food-drink is
ready in a moment by simply stirring the
powder in water. In Lunch Tablet form
also, a healthful confection for children,
recommended by physicians. Excellent
as a lunch at recess.

A sample, vest pocket lunch case, also
booklet, giving valuable recipes, sent if
requested. At all druggists,

ASK FOR HORLICK'’S; others
are imitations.

Horlick’s Malted ‘Milk Co.

Racine, Wis., U. S. A

London,
England.

Montreal,
Canada.

6 WONDERS IN 1

2 (1) Do you want to clean bottles, tumblers and lamp chim-
neys automaticaly ¢

(2) Do {luu want a pa-fe(,tl) noiseless and effective coolmg fan
in the kitchen to make the hot season bearable ?

(3) Do youwant a magic egg beater which will beat eggs whip
cream or salad dressing by itself while you attend to
other things?

b (4 Do you want a self-operating emery wheel on which to
sharpen and clean your knives, scissors
and edged tools ¥

(5) Do you want a splendid cotton polishing
wheel revolving so fast that you can
make your silverware and cutlery shine
as it never shone before ?

6) Do you want a powerful little motor for
20 useful ends about the home, to run
sewing machine, meat chopper, small
dynamo, cooling fan, etc. ¢

If interested in any of these remarkable

Turn the faucet—that’sall claims you want ourvLur-rm WonNDER Wa-

TER Moror which will attach to your water faucet, smooth or threaded,

in a jiffy. A line from vou brmgsour attractive FREE descriptive book-

ée'&ellmgall aboutit. Don’t be decelved by eheap, worthless imi-

ations.

WARNER MOTOR (O., Dept. 15, Flatiron Bldg., N. Y. City
Mirs. of Water Motors 1-16 to 10 H. P. Water Fans and Accessories

MOTORCYCLES

$40 up

Send for list No 102 of 10 machines.
Our 190+ catalog ou engines, cast-
ings,frames, and aueswnes is ready
and should be in the hands ot every
motoreycle dealer, rider, and pros-
Jj pective purchaser.

SEND FOR IT.
HARRY R. GEER CO., 1015 Pine St., St. Louis, Mo.

Mustard & Company

GENERAL IMPORTERS AND
COMMISSION AGENTS

Plumbing Supplies, Safes and Scales. The largest Hardware

Machinery and Tool House in China
9a NANKING ROAD

SHANGHAI

CHINA

IOE BOATS!

If you want to know how to make an Ice
Boat, buy SCIENTIFIC AMERICAN SUPPLE-
MENT 1556. Complete working drawings
and a thorough description are published.
Order fr om our newsdealer or from Munn
& Co.. 1 Broadway, New York ?

e




242 Scientific American MARCH 17, 1906.

Zine formaldehyde hydrosulfite (S.), mak- e
ing basie, E. A. Fourneaux .......... 814,032

Automobiles, frame .of radiators for, A. E. ﬂ
Schaaf 37,881 -

DESIGNS.
PA]NT.WRN]SH g;ggg,g I\J/I I?l:aaglgg 37,864

Direct to You”

You save from 20%
" to 40% by buying a

BONITE,

37,865 Kalamazoo Stove or
Bodkin, J. H. Crosby .. .. 317,871 R direct from the
. g,‘"oad btrda' IYV'C M%%ehler ey g},ggg WORN ALL OVER a‘ng(;,ctl(fr at lowest
. . ; Yigar band, L. C. agner .... , A s
A black composition cot;xbinmg ) Curtain, grille, F. E. Erickson............. 37,882 THE WORLD fact}crjry prices
all the good properties -of - paint Q) Display cabinet, picture, G. E. Knowles. 7,879 *
and varnish together with' other N g:spl:la)y case, E. Igaber LY FIREY 3{ 877 37,878 REFUSE ALL lélec:_‘regv&saa.)vey%l:
good properties -peculiarly its own. v asheggmm’ incandescen von Loss- ) SU BST'TUTES range not excel-
It’s waterproof, weatherproof—dries Lace, levers, C. W. Birkin ] ] led bdy any in the
with a hard surface —and will not geéltc)il, Eé lE‘abserhl ..... 86t9, g;g% p OFFERED You \ ¢ WOI‘llt Wedf{llal‘-
" i ibbon, C. P. Schleg o R antee quality: under a
l‘iz:tko;)rcglflelér 2nls 1:11(:1';1 iftfecczltieriag{ ’ Rosary, H. F. Nehr. . ... 37,875 <2 The Name is $20,000 bank bond.
R 'y 1 Rosary, B. Teubner ............ .. 37,876 tamped on every : B
changes. It is suitable for everytfhmg Spoon” handle, E. Mehesy, Jr. ............ §7,867 MF’ P : ~We Ship On
where color is no consideration, from Spoon or similar article, J. R. Bookwalter. 7,866 ¥ loop 3
a wooden shed to an iron bridge. 7 Tablet or lozenge, J. Peterson ............ 37,874 | 360 DAYS APPROVAI‘
Best for all kinds of exposed wood, 7 ] and We Pay the Freight.
iron work, fences, smoke stacks, stand TRADE MARKS If you do not find the Kalamazoo ezact-
pibes, YOOf?’I br,mk work. Thfe price 18 ) [ ly as represented, the trial does not
exceptionally low. Write for inter- : Abragive material, carborundum, Carborun-
esting Booklet and further information to Aum COmMPANY .evrnnunereeeeeeeennnnns gO,%Ozl CUSHION cost }011 a cent. It will pay you to in-
Ale, ginger, G. F. Hewett Co. . 0,267 vesticate.
BUCHANAN-=FOSTER COI'PANY J | Antiseptic, R. S.” Walker .......... . 50,256 BUTTON & No. 346
Antiseptic_compound, P. Harkansson ...... 50,233 Send Postal for Gatalog No. n
. < D p ) s
452 Chestnut St., Philadelphia. Pa. Aspbalt, Warren Chemical & Manufacturing CLASP "W 422 Katamazoos ave shipped prompr- T
OMPANY «vvviveeerrnnnneenonnnnannnnse X 2y, blacked, polished and
Axes, hatchets, and adzes, Collins Company.. 50,138 Lies Flat to the Leg — > ’:rceafiyf;r'zf::. o
Baking powder, Hulman & CO. ............ 50,272 ! ¢ g
Bearings, ball, Hess-Bright Manufacturing Never Slips, Tears nor Kalamazoo Stove Co., Mfrs.,
We Are Ignitlon SpeCIallsts TH O 50,105 Unfastens Kalamazoo, Mich.
e — Applz ]Eg%eef elxtractFCudahy 11]"asczklsng Co. . .. g(o) (2)?;8 AUl ourcook stoves andrangesare fittedwith
o e eer, lager, A. Pot ONS.evvvnnennns s patent oven thermometer which makes
i youhaveanyh'ouble\,vlthyourlg‘nltlon, % Belting, Jeather, Patterson, Gottfried & Bmple_pmr, s:1k5_0c., Cotgon 25e. baking easy. Qven Thermometor
:vr'lite to (‘)15 a;d wlz will tteli-fou just v:‘hat A HUDEEE o eveneee e ceenenenenasanannas ggy}?g Mailed on receipt of price.
0 do. ur App! ntoma ic Sparker G i S . 3 .
fives'a srong, steady curent tiat novor QU Blankets, woor, S. Lest, o s0a7s | @ EAFRY GE0. FROST CO., Makers fl |y 0 o7
R enpinie. Seo that your entire car has an Apple Fg S Bluing, laundry, Russ Company §0,103 | B WARRANTED . Boston, Mass., U. S. A, on’t Waste
elec!rl(:i.lheq|xi£)nyeztn Eir ﬁz]lmf(irm‘it;on Autbrﬁaﬁ\é Bootshggdcsz)hoes, leather, F. Mayer Boot & 50,120 1 . .
write e . Dayto ectrieal z. B L0, teeeiiiiiiiiiiteiiiencans ceee s
Sparker Boots and shoes, leather, I. Levinstein. 50,132 ALWAYS EASY

Co., 98 St. Clair Street, Dayton Ghio,

Boots and shoes, leather, Lynchburg Shoe
................................... 50,133

s | b
Boots ind shocs, leaiber, Nesmith Shoe Com | Wonder Electric. Lighting Qutfit

Boots and shoes, leather, J. H. Cross. .. 50,147
Boots 2nd shoes, leather, 1. Levinstein.... 50:155 For "‘e farm, shop, cottage, or
Boots and shoes, leather, P. W, Minor &

0 3 AP 50,283

rivate residence.
$oslml;ile anyone can operate them. This
Boots and shoes, liquid dressing for, C. L. is thefirst outfit ever offered for sale at
Hauthaway & Sons ...........cccvnenn 50,066
Boots and shoes, liquid dressing for leather,

iy

The Automatic Telephone
Card Index

can be attached to ’phone in a

minute. Has enou ce for the names o!

arranged in a hana-

such a price that you cannot afford to be
without one. Think of it; only one-
tenth of a cent per

170 firms, alphabetically
0 C. L. Hauthaway & SOnS ....eececeeces 50,067 hour for each 16 C. some al I'h v k1
OVCI' 55 Compames Brake shoes, American Brake Shoe & Foun- ’ Pl. lamp. ¥oudcan removzdm;nnf{m;r?tut o es;;)rt(se;::p{tlu\;}:e!‘l
] ' also use engine dur- he 13
operating andé‘}s," (sz)mé);g]épe ! - gg%g ing the day for oth- Tot nltn;-e;te?nyouc arde plaialy To o tet
Thurman Patents Brooms, American Broom & ie; P“"Ptogg& leghc- - go, and 1t returas to its place automati-
g outfits from cally. Splendid advertising souvenir to
. . 50,141, 50,142, 50, 200 to 50,202 $110 up. Send for give to customers. Name and busi-
in America, ganueg sa]:;pn, J.CG.BMi%lterh.l.l.... 50,281, gg,ggﬁ complete catalogue ness printe don face of case, in quanti-
H anned sardines. . . itchell ........... . ties. Price 50c., sent Gt aid,
and as many more in ? — i THE R. M. CORNWELL CO. .y postp:
: Caras. paging, New Yotk Consolidated Card -0t | 406 South Salina Strect Syracuse, N. Y. AUTOMATIC CARD INDEX CO.
Cana((lia;EEngland, Cz)m;iany 2 U ...... q .......... 50,(1)73 to 50,077 1132 Park Row Building, New York. Dept. A. 827-881 Bleecker Street, Utica, N, Y.
an urope Cards, playing nited States Card Playing
pe. . dc' ey ’I\ch ..... . .d.i.goco 8d 50,079 NEW YORK SCHOOL OF
ards, playing, New Yor! onsolidate ar
FreE oATALOGUE | T hibiy®, Yo York Consoliant £ @ soa| AUTOMOBILE ENGINEERS | GVS one 6 rills
. . Cards, playing, Uniied States Playing Card " - 147 West 56th Street, New York City for Artesan and. Qrdinary Water
General Compressed Air House Cleaning Co. | Catchup, tabasco and tomato, Joseph Camp- Under the personal direction, of Placor. Testing for Dredgers
P PROF. CHAS, E. LUCKE, M. E., Ph.D. g zers ;
bell Company ...o.ceeeneeinnneenneaennnns 50,239 . 3 W o Deep Drilling for Oil and Gas ;
ST. LOUIS, U. S. A . Sehool of Engineers, Colnmbia University
. > . . . Cement, Portland, A. Clarke............... 50,090 D tment; Tud hi tool and forge sh Contractor's Blast Hole Drilling,
Manufacturers of the Celebrated Thurman direct- | Chains, fobs, chatelaines, and chain trim- assembing and ‘{git“sﬁo’,"'}s?"aﬁﬁeev%‘}yat e mocer River and Harbor Exploration,
connected Gasolene Driven Air Compressors mings, C. R. Harris ................. gg%gg also laboratories completely’ and special L equipped to books in these Iimes, ©
for Mines, Pneumatic Tools, Etc. Champagne and still wine, F. 8 g teach all eumponent parts of automobiles,
ggglel§e, Phemtx bCheese Co. FRKINLERE 50,286 and Evenm%Classes. KEYSTONE WELL WORKS
illi sauce, tabasco sauce, and salad dress- S.
Used by forty of the leading ing. Joseph Campbell COMPANY ... ... 50,240 SPECIAL COURSES FOR OWNERS Beaver Falls, Pa.
Automobile and motor boat | Chocolates and bonbons, R. L. Perry Co... 50,287
manufacturers. Suitable for gggars, g }I; v(‘}yrato Cigar Company....... g?)'ggs
any gas or gasoline engin'e us- C;gﬁﬁ:’ w. Boucl?elf'on. DR * 50,088
ing make and break or jump | Gigars, E. H. Gato Cigar Company . 50,093
spark ignition. Cigars, J. Weinreich ............... .. ,119
EVERY BATTERY GUARANTEED | Cocktails, Geoxjge F. Hequtt C’o ........... 50,171
to give satisfaction or purchase Cocoglr]lg]t),]y dgﬁlceated, Citizens’ Wholesale 50.251
money refunded. Coffee, Hulman & Co. ......i.i.iiiiee s 50,236
WITHERBEE IGNITER CO. goﬁ‘ee, Inldegendcenee Cogee and Spice Co... gg,?’?g
. . orsets, Kabo Corset OMPANY e vt vveennnns )
27-31 Thames St. NEW YORK Corsets, Royal Worcester Corset Co.. 50,187 50,188
Cotton cloth buff wheels, Williamsville Man-
1 ufacturing Company ...........ceeeeeee 50,120
]/é H p —$48 00 Cotton damask, Rosemary Manufacturmg 50,1868
[} ° ° Company 1
Cotton duck,
Best engine made. Notice theround Company 50,174
base, which insures higher base com- Cotton duck Mount Vernon-Woodberry Cot-
pression, which means more speed ton DUCK COMDANY - eeveuenrnennennns 50,181
and more power. Only three moving Cotton duck, Mount Vernon-Woodberry Cot-
parts. Sosimple that a child can run ton Duck Company 50,182
one. Send for catalog G. Dealers Cotton pi ds, Catlin & Co.wnrnoniil? 50.169
write for agency. piece goods, Catlin & Co........... ,16¢
. Court plasters, liguid substitute for, Doug-
The Burdick-Putnam Gasoline Engine Co., las Manufacturing Company 50,252

565-567 Decatur St., St. PauL, MiNn.

Croustades, F. Beaumont ........ . 50,218
50,131

Cycle saddles, J. B. Brooks & Co
Dentifrices, liquid, American Peroxide and

Chemical Company .........cceveenene
Disinfectants, liquid, M. E. Platt.

) B! o : e
(Iﬂstl’u(twe S(Ig“"“( Pdl]er S Dy e o lor Commeay 50,251, 50,558 This is the Wayne Model “F* a 50 H.P. 7-passenger car at $3500 built solely

Envelopes, Transo-Paper Company ........ 50,165 o . . . .
Fabrics, drapery and upbolstery fextile, - " for touring purposes. The enormous power of this engine is transmitted to the
ON TIMELY Toplcs ._VS OI]e. anufacturing O.mpany. y . . . . .
Fabrics, printed and dyed textile, Edd wheels with pr 3 ‘
Manufacturing COMPANY  «e...... ® 50,193 rear ith practically no loss. Hess-Bright ball bearings are used throughout and the
Files and rasps, Carver File Company 50,089

man who appreciates the need of reserve power is always sure to find it in Wayne Model “F.”

Price lu Gents each by mail Files and rasps, Nicholson File Compggy},%, 50,136

Files, rasps, and handles and holders tf]ere-

v

for, Nicbolson File Company........... 50,137
ARTIFICIAL STONE. By L. P. Ford. A Fire extinguishing apparatus, automatic, In- pRICE
paper of immense practical value to the ternational Sprinkler Co. ............. 50,274
architect and builder. SCIENTIFIC AMERI- Fish, dried, smoked, pickled, salted, and
caN SuppLEMENT 1500. - canned, YV 'tr SJhuE]e Sthl . C ....... gg,%%g 800
avoring extracts, Jordan Stabler Co......
THEFSHRIENE’E{A%E HANB Bwtf“(}-l’"ic Flour, rye, Boutwell Milling and Grain Co. 50,294 ‘
y Haro usbridge, An Flour, wheat, Model Milling and Elevator : ;
excellent presentation of modern views; COv e e 50,303 . L 5 .
fully illustrated. SCIENTIFIC AMERICAN Flour, wheat, Purcell Mill and Elevator Co. 50,304 - |
SupPLEMENT 1500. Houé wheat, Thornton & Chester Milling 50.305 Model H. Two
°°"ST§¥,{°§,‘;%%,{’[ENGA"T,&N%LCAAT% Flour, wheat, Wi & Goombs Miliing Co.. 50,322 ! passenger Runabout
ANER. OIDk BAIB%MIET R'd B§/ I‘oodmall)]]()od nerve, and brain, M. H. Gros- 50.231 g - z : # X 1 i doubleopposed mo-
Monroe Hopkins ully illustrate cren- | man ..ol B T TARIERTIRS , . :
TIFIC AMERICAN SUPPLEMENT 1500. Fresc‘f;mCa’;]Cgf;ggéra'ﬁ?ag‘u%gctﬁ?&; %lganer 50,002 | 0 S . tor under hood, cyl-
DIREC-’I }Ylgélokglefpn%ET%onsgigﬁﬁfy Frmlt:s] dé'(l)ed and evaporated, Griffin & Skel- 50’230 : 3 A i, inders 415 x 4, de-
Wrxttén instructive and copiously illustrated Furs for v&;ea'r.i;l.g. ‘a.ﬁlie;r:e'l.,. manufactured,C ’ ' VelOPng 14 H. P.
article. SCIENTIFIC AMERICAN SUPPLE- G Gﬁ Gﬁntgler’s Sons ....ieiiiiiiiiiean. . gglég g ¢ P]anetaryTransmis
MENT No. 1493. in, H. R. Myers ........... . .. , 18" : b b -
Gin, National Distilling Co. ... 50,184 ' . M ith DIRECT
HOME MADE DYNAMOS. ScIENTIFIC Glassware, pressed, A. H. Heisey & Co. 50,121 " ; sion wit
&%Eé‘égé’ﬁegt";’féﬁﬁ‘fgﬁ }3{1%';‘3 6i?lgscon- Gloves and mittens, Joseph N, Elsendrath 5 '2 ; _ BEVEL GEAR
W - L T Y 0,213 N
PLATING DYNAMOS. SCIENTIFIC AME- gmnse Rent Lullaucatmg gtr]; e -.. 50,100 . DKIVE
- um cbewing, merican icle 0.. . 82 ! . . . . o1 e, .
;{grci%gthse[ijfggﬁgdtfgggogszooclg:gy7t}9133t a?,ey Halr restoratives, S R. Van Duzer The strong features of this car are the extreme simplicity and accessibility of the engine
DYE;:::::I‘;; CE:N‘];;k;ge,;‘nOR COMBINED, Harness, Studebaker Brothers Manufac and transmission. The crank case and transmission case form one casting and the entire engine
Fully described and illustrated in SCIENTIFIC Hosiery, J. Blood & Co .oovvvvnnereennns can be taken apart or assembled in half an hour.
AMERICAN SUPPLEMENTS 844 and 865. Hosfery, O’Callaghan & Fedden
The machines can be run either as dynamos || Hosiery, Sheboygan Knitting Co. We also make two other high-powered 4-cylinder touring cars—Model “K " 35-Horse-
or motors. Insulating compound, rubber, Okonite Co... 50,139
ELECTRICAL MOTORS. Their Con- Lac‘ﬁfvelg?rl]{ds Sxtaltllg C})acmg studs, Tubular 50.214 power, $2500; Model “B” 24-28 Horsepower, $2000, and Model C, 20 Horsepower, 2-cyl-
struction at Home, SCIENTIFIC AMERICAN || Lard, Cudahy Packing Co. wveeerso. 50,205, 50,297
SUPPLEMENTS 759, 761, 767, 641. Laxatives, ;Yaracamp% Co. ST 50.253 inder opposed tonneau car, $1250.
o Leatber, sole. ) S. lanrank & Co.. R Call at our nearest A r write us for f 1 rticulars about our cars
. . iniment, J. J. Walsh ....ocovvvnenennen.. s all a eae gency or write or full particulars aboul .
PI’IGE '0 GEﬂtS each, by mall Links,dslgleve bLI1ttons, collarsbutéons,];tuds, .
tt sets, St tt
- —" g Ve Dt et Suuniunl oo WAYNE AUTOMOBILE COMPANY
Order throu our newsdealer or from
shy g ek B DR 0 B, ) DETROIT, MICH.
MUNN 2] COMPANY Anger Baking Co. ........... . 50,217

Magazine, montbly, Review Publishing . 5015
stl Broadway New YorkJ Malt extract, Valentin Blatz Brewmg Co 50, 080[

Malt extract, Bernheim Distilling Co.. . B0, 0871
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' THE POSTAL TYPEWRI

FACTORY AT NORWAI. .

is Equipped to do Experumental WOrk. ’

ventions Developed. /Very Best Work

Tool Making and Manufacturing. In=
Guaranteed. Corresp‘ dence Solicited.

drop. Of course it’s t

York
cars of the following firms:
Works, Berkshire Automobile,
mobile, etc.

MANGIT

upside down if you like, and it won’t spill a

he “ GEECEE” Dry
Storage Battery, which during the recent New
how was used in all the demonstration
0.ds Motor
York Auto-

An ideal battery for all kinds of ignition
work, small incandescent lights, dental en-
gines, cauteries, wireless telegraph, small mo.
tors, etc. Write for 706 Catalog and trade prices,

Royal Battery Co., 143 Chambers St., N. Y.

deliver the

Here is a Carthat is Needed
atEvery Club, Hotelor
Country Place

Our 20-passenger carry-all will

t be found just the thing as a rapid,
§ comfortable and economical way of

affording transportation to guests
of clubs, hotels and country places.
Is also a model conveyance for
sight-seeing parties, and as a means
of rapid transit between villages
and rural communities.

Price $2,200
EVERY CAR GUARANTEED

FOR ONE YEAR

Wheel base, 111 inches. Fitted
with full platform springs, 32-inch
front and 34-inch rear wheels, 4-
inch solid tires.

The strong double opposed motor
furnishes ample power for all de-
sirable speeds and for the heaviest
loads, with plenty of reserve power
when needed.

For full particulars address

G. S; HENRY, Sales lanager

Rapid Motor Vehicle Co.

Pontiac, Mich.

20 PER CENT. REDUCTION
IN FUEL CONSUMPTION

This is the result of removing the scale from your
boiler tubes by the l)enn Bmler Tube Clenner.

‘We will loan the cleaner to you so that you may
demonstrate this fact to yourself.
Our book, ¢ Boiler Room Economy,” tells all

about scale and the Dean Cleaner. Send for it today.
Send size ot tubes and we will loan you a Cleaner

for trial.
WM. B. PIERCE & CO.
819 Washington St., Buffalo, N. Y.

60 YEARS'’
EXPERIENCE

Parents

TRADE MARKS
DesIGNS

COPYRIGHTS &cC.
Anyone sending a sketch and descﬂgﬂon may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tionsstrictly confidential. HANDBOOK on Patents
sent free. Oldest agency “for securing patents.

Patents taken through Munn & Co. receive
special notice, without c¢harge, in the

Scientific American,

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

WUNN & Go,ovrmawer. New York

Branch Office. 625 F 8t.. Washington, D.

Medicinal preparation, liquid, Henry Heil
Chemical Co. ................ciiiiun..
Medicine for certain named diseases, H. O.
Hurley ... i,
Medicine for diphtheria and rheumatism, F.
Bonyman ..............iiiiiianenn.

Medicine for stopping excessive perspiration

F. Boettger ................ ...l
Metal polish, Hinds & Coon................
Milk and evaporated cream,

Adam Roth Grocery Co.
Mince meat, condensed, Merrell-Soule C ..
Mineral waters, Solon Vendophone Co......
Nails, upholsterers’, Traut & Hine Manufac-

turing Co. ... ..iiiiiiiiiiii i
Needles, C. H. Crowley
Oil, antiseptic healing, Paris Medicine Co.,

Olives, preserved, C. Gulden
Organs, W. W. Putnam & Co.
Overalls, H W. Carter & Sons ...... 50, 145
Packmg, flax, Dunham, Carrigan & Hayden

Paper sheathmg, W. H. Rankin Co.
Pencils, lead, Eagle Pencil Co
Penholders, Eagle Pencil Co....
Periodical, A. E. unn
Pistols, Colt’s Patent Fire Arms Manufac-
turing Co. ...ttt e
Pitch, Wiarren-Ehret Co.
Plaster, calcined, C. Tomkins .
Plasters, corn k:llmg, M. R. Kelly
Popecorn, Albert Dickinson Co. .
Powder, worm, Dr. Hess & Clark .....
Publication, annual. Industrial Press ..
Pull sockets. Harvey Hubbell
Remedies for malarial diseases, Paris Medi-
cine Co.
Remedies or purifiers, blcod, A. L. Filleau..
Remedy for asthma, Tafts Asthmalene Co.
Remedy for diabetes, Renal Pharmacal Co
Remedy for epllepsy A. K. Mandis......
Rheumatic cure, Old Veteran Rheumatic
Cure Co. vuiiiii it it
Rheumatic cure, Renal Pharmacal Co......
Rubber heels for boots and shoes,
Minor & Son
Rubber nipples for nursing bottles,
less Rubber Co. ....... oo,
Sheetings, Carey, Bayne & Smith Co.......
Shirtings and sheetings, cambrics, and long
cloth, G. Willis & Co.... .50,309 to
Shirtings, sheetings, cam and long
cloth, Willis & COovvvvvnnnnnnnnnnns
qhoos men’s leather, Hamilton-Brown Shoe
Silk and mixed cotton and silk piece goods,
. Makover Co.
Silks and satins, William Skinner Manufac-
turing Co.
Soap, pumice,
Spices, E. R. Durkee & Co
Tablets for diseases of the entire digestive
tract, Illinois Laboratories
Talking machine records,
Machine Co.
Talking machines and parts thereof, Victor
Talking Machine Co. ......c.vvveivvnnns
Thread, Nonotuck Silk Co.
Threads, cotton, silk, hemp, and other fiber,
Singer Manufacturing Co.
Tobei()zclrl) plug, cut plug, and smoking, J. G.

Seam-

Iowa Soap Co..

Toilet cases, traveling, W.

E
Tonic, Colburn, Birks & Co
Tonic or nutriment, blood, Charles Ha

fahr Co. ... .. i it
Trees, peach, Sneed & Wood.........
Vinegar, spirit, Chas. E. Meyer & Co

Vineggzaé used for pickling, Chas. E. Meyer

Violin, gultar zither, and banjo stlmgs, S.

Blumenthal .................... 50,123,
Watches, Elgin National Watch Co........
Whalebone, natural and artificial, . Hone.

Pennsylvania Distilling

w 111'~Ckles, Meadville,

Whisky,
Whisky,
Whisky,
Whisky,

United Wine and Trading Co
Hurley & Co.
I. Michelson & Bros.
H. Kahn ............
Whisky, L. & A. Scharff
Whisky, Weideman Co.
Whisky, Blumenthal & Bickart .
Whisky, H. W. Huguley Co. ..
Whisky, Jesse Moore Htnt Co.
Whisky, J. & E. Mahoney
Whisky, Maryland Distilling Co.
Whisky, P. J. Bowlin Liquor Co.
Whisky, S. Grabfelder & Co. .
Whisky, Wim. Bergenthal Co.
Whisky, William H. Lee & Co.
Whisky, A. A. Wolf & Co..
Whisky, Hartman, Goldsmlth & Co
Whisky, F. W.
Whisky, Mueller, Wathen & Kobert .
Whisky, Rock-Spring Distilling Co.
Whisky, W. P. Squibb & Co.........
Whisky, J. D. Ulrich ............
Whisky, J. T. S. Brown &
Whisky, Dreyfuss, Weil &
Whisky, M. L. Eppstein ......
Whisky, J. & A. Freiberg
Whisky, H. Groves Sons ....
Whisky, F. W. Hunt & Co.
Whisky, Hurley & Co.
Whisky, Jas. E. Pepper
Whisky, Kaufmann, Baer & Co.
Whisky, L. Levy & Co.
Whisky, S. Lieberman .
Whisky, J. A. Magnus &
Whisky, W. P. Squibb & Co.
Whisky, I. Trager Co.
Whisky, McCart Mosset Co.
Whisky, N. Uri
Whisky, D. VVlSt\ & Co.
Whisky, malt, Wichman, Lutgen & Co.....
Whisky, rye, Henry B. Gllpm Co....50,160,
Wine, Italian Swiss Colony .50,096,
Wine, Bowlin Liquor Co......ocovun.
Wme, Henry Block Co.
Wiine, fruit, L. Rosenzweig
Woolen cloths, American Woolen Co........
Yarns of all descriptions, Wm. H. Horst-
mann Co.
Yeast powder, Rumford Chemical Works.

LABELS

‘“‘Ballard’s Heleo-Rosa,’’ for a preparation
for the cure of dandruff, A. Ballard....
‘‘Bohemian,’” for beer, Milwaukee Litho-
graphing Co. ........... ... it
‘‘Brainalgine,”’ for medicine, T. E. Smith..
“Centlﬁ'y Maidens,”’ for cigars, J. . O’Don-
“(,omparto," for sponges, A. Moses Sons &
“Denol >’ for tablets, T. A. Allen..........
‘“‘Malt Juice,” for malt juice, C. .
Klein ...t
“Radmml@ee,” for medicine, Wolverton’s
Y. Co.

PRINTS.

“A A Dentifrice Cream,’”” for a dentifrice,
Atlanta Antiseptic Co.
“‘Imperial Hats for 1906,
Mundheim Co. ............c.eiiiiials
‘‘Men’s Apparel,”” for men’s apparel, .
Both ... i,
‘‘Star Enamel and Sapolin Varnish Stain,”
for ename] and varnish, Gerstendorfer
“Wrapper for Playing Cards,” for nlaying
cards, Willis W. Russell Cdld Co.uunnnn

for hats, Samuel

50,270
50,237
50,220

50,219
50,070

50 257

50,115
50,091
50,245
50,232
50,072
50,146
50,148

50,159

50 149
50,125

50,285
50,228
50,248
50,289
50,241

50,243
50,288

50,206

50,162
50,168

50,320
50,172
50,150
50,191

50 225
50,300
50,081

50,082
50,194

50,195

50,224
50,223
50.212
50,262
50,261
50,124
50,094
50,204
50,280
50,140
50,151
50,152

50 166

50,216
50,290

12,699

12,693
12,697

12,695

12,700
12,698

12,694
12,696

1,587
1,588

1,591
1,590

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from

this office for 10 cents, provided

the name and

numl)er of the patent desired and the date be

Address Munn & Co., 361 Broadway,

New

Canadlan patents may now be obtained by the in-
ventors for any of the inventions named in the fore-

going list. For terms and further
address Muno & Co., 361 Broadway, New

particulars
York.

f~q

from all those diseases which are

Sy-Cro stands for more than

the contents of the bowl into the
parts, instantly.sealing the outlet

china—like the Sy-Cro. Hand-mo

_ lect dirt or disease germs.
pitcher, being made exactly the s

The surface of the Sy-Cro Cl

closet does.
out of order and will last, with or
in which it is placed.

It costs but little more than
the common closet, and when
health and comfort are consid-
ered, it really costs less; in fact,
your doctor pays the bzll. Your
plumber willtell you that Sy-CLo
is absolutely the latest word in
perfect sanitation.

Send for booklet on “House-
hold Health”—mailed free.

POTTERIES SELLING CO.,
Trenton, N. J.

TRADE MARK

The Latest Word
In Sanitation

The name Sy-CrLo on a closet means health insurance for your
home or any building in which the closet is placed ; it means freedom

and poisonous gases arising from ordirary closets.

derful syphonic action of great power—an action which literally pulls

unusual depth, and absolutely preventing all danger of gas.

The Sy-Cro Closet stands for an interior cleanliness and purity 1m-
possible in an iron closet, and unknown in any closet but one made of

like a vase, the Sy-Cro is without crack, joint or rough surface to col-

It is as clean inside and out as a china

by acid, water or wear, and hence cannot rust or discolor as an iron
The Sy-Cro is strong, simple, durable;

usually traceable to noxious odors

mere flushing ; it stands for a won-

drain, cleansing the non-reachable
channel with a water trap to an

ulded of china all into one solid piece

ame way and of the same material.
oset cannot chip off, is not affected

it cannot get

dinary care, as long as the house

Manufacturers

ERHAPS your factory
would find better op-
erating conditions and

a marKet mnot so sharply
competitive in the Santa Fe
Southwest.

If you are desirous of in-
vestigating this field we will
be glad to assist you, and
correspondence is invited.

WESLEY MERRITT
Industrial Commissioner
Santa Fe System
Railway Exchange, Chicago

Signs, Boxes, Souvenirs & Novelties

of Aluminum in any number. style or design; Litho-
graphed metal signs, boxes, jars, ete. Enameled Iron
Sl%ns of all colors. Designs, estlmates and catalogue.
Aluminum Co., 150 Nassau St., N. Y. . M. Willis, Mgr.

LET US .BE YOUR FACTORY

WRITE EOR ESTIMATE ON ANY ARTICLE

WANT MANUFACTURED
STAMPINGS, MODELS, EXPER.
WRITE FOR FREE BOOKLET
THE CLOBE MACHINE & STAMPINGC CO.
970 Hamilton 8t., Cleveland, O.
AND SPECIAL PARTS

MAC""NER' BUILT ON CONTRACT

new devices developed; successful experimental work
done speedily; skilled labor; good facilities; good
value for your money.

R, ENGELMAN MFG. CO.
74 Hudson St.

WoRK

Jersey City

FOREIGN PATENTS FOR SALE

ABRAHAM END GATE FASTENER

can be fastened instantly. More rigid than a rod.
Farmers everywhere buy as soon as they see it.
Canada, Mexico, England, France, Beiglum and
Germany ights for sale. Write for particulars

ADOLPH ABRAMAM, Patentee, Corby Bldg., St. Joseph, Mo.

STEEL TYPEWRITER TYPE
T T
100 Nassau Street, New York.,

Multipolar Dynamo or Moter. Will light three
110 v. lamps, % H. P.,complete set castings and all neces-
sary stock, rough or finished. Price $6.00. All kinds of
special appamtus built for amateurs, inventors, a: d ex-
perimenters. Light manufacturing. Everytbmg elecs
trical inany quantity. Send for our second-nand bargain
list and catalog. T. BINFORD ELECTRIC WORKS,

26 Clarkson Court, Chicaao, I

BE A WATCHMAKER

Send for our free book, How to be a Watchmaker. Stone
School of Watchmaking, 94 Globe Bldg., St. Paul,Minn.

MORDELR 8!

A PAINTING AND WHITEWASHING MACHINE

Does the Work of 20 Men

with brushes, and does it better. Send tor catalogue No. 10, which is tree
J. A. DEL SOLAR, 108 Fulton St., New York, N. Y.

How To Increase
Your Business

£ INVENTIONS PERFECTED
UNION MODEL WORKS
193 S0.CLARK S1. CHICAGO.

near Penn. Depot,
ACH 3
[Hj‘u'ﬂﬁg}m Corliss Engrines, Brewers
and Bottlers’ Machinery. LTER
o MFG. CO.. 899 Clinton St., Mllwaukee. Wis.
MUDE[ & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. BAILLARD. 24 Frankfort Street. New York.
R U B B ER Expert Manufacturers
Fine Jobbing Work

PARKER, STEARNS & C0., 228-229 South Street, New York

DELS

ESTABLISHED /1867

CHICAGO MODEL WORKS
/79 £ MADISON ST CHICAGO, ILL.

WRITE FOR CATALOGUE OF MOOEL SUPPLIES.

Models &Exper Work, Gears, Dies, Tools, Small Machy.
Scient. Insts. M.P.Schell, 506 Mission 8t., San Francisco

MODEL AND EXPERIMENTAL WORK.

Electrical and Mechanical Instruments. Small Mach’y
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York

EAD carefully, every
week, the Business
and Personal Wants

column in the

Scientific Ametican

This week it will be found
on page 237,

Some week you will be
likely to find an inquiry
for something that you
manufacture or deal in,
A prompt reply may bring
an order,

Watch it Carefully
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New York Belling and = Factory cost system = The Calculagraph et rama
. ' NICKEL
Packing Go.

Electro-Plating
LIMITED

Apoarats and Material,
THE
Manufacturers of High Grade

Rubber Beltin

Diaphragms, Dredging Sleeves,

which will make original records of working
time with absolute accuracy.

Such records make a reliable foundation
for and are adaptable for use in connection
with anybody’s system for finding costs of
factory products.

THE CALCULAGRAPH is the only ma-
chine in the World which is capable of
mechanically subtracting the time-of-day a
workman begins from the time-of-day he
stops and printing his actual working time. LOOK FOR KODAK ON THE SPOOL END

THE CALCULAGRAPH doesn’t forget.

THE CALCULAGRAPH doesn’t estimate.

1THE CALCULAGRAPH doesn’t guess.

IT MAKES NO CLERICAL ERRORS.

Emery Wheels; Air Brake,
. One Calculagraph can make records for
Steam, Suction and Garden one hundred workmer.

Hose, etc., Mats, -Matting, ‘ Let us tell you more about it.

Interlocking ~ Rubber ~ Tiling.  |CALCULAGRAPH COMPANY, 1433 Jewelers' Building. New York City
Also manufacturers of moulded

and  special rubber goods of | For the Progressive Physician|

every description, B here 1s a Water Sterilizer, a Dressing
Sterilizer, and an Instrument Ster-

ilizer; all three combined in the
Rochester Sterilizing Qutfit
Fitted to a light, strong, heavily enam-

Hanson %VanWinkle

0.y
Newarlk. No J.
92 William St., N. Y.
30 & 32 S. Canal St.
Chicago.

The picture depends on
the film, far more than on
lens or on camera.

_|For the Careful Surgeon
Everything ready at precisely the right
moment is imperative. His mstant ap
proval is won by the

Rochester Sterilizing Outfit
It combines an Instrument Sterilizer, a Dress-

> : ing Sterilizer and a Water Sterilizer, all in
eled stand with gas or gasoline burner one apparatus. Think of it, and write for

under each, or a shelf for Primus Oil | full particulars to

I Sti‘éexs i’solz;l:f;l:;:;!UMENT DEALER %_ ’ . ;. ‘ ‘17 ;vlgllﬁus?f %ﬁfﬁiﬁfr,cﬁ' Y. I @ “ I‘ O D A i‘ ”
" o ” 7 ’ ’
' Motion Picture

semrs | | FILM

_ STEREOPTICONS and SLIDES
For Public’ Entertainments, in

Theatres, Halls, Show Tents, etc. - has20yearsof experience

Write for catalogue.

91-93 Chambers St., New York

bcamonanes. PorLables, Hoisters. Pump-

%sbhs%v;ggin%gd Boat Outfits, Combined S TEA M USERS

Gasoline, Gas, Kerosene.
Send for Catalogue-
State Power Needs. [} [
CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. |
ﬂﬂmnuw PaGKmU Corniosne Yo 0 Free behind it—it is not in th
ehind 1t—it 1s not 1n e
TO0 PROVE that Daug’ “Tip-Top” is .. . : . . . .
\ ‘1"50;’92;5,‘1“28s}‘:},‘,ﬁ“&,ﬁ_";}f&;{’:&ﬁ’kg’u The original and only genuine —— — experimental stage. .
copies from typewritten original, we wil .
S i o g |l ved sheet packing. Tools! Tools! Tools!| | Make sure that you get
daye trial. = o ey The only effective and most * . .
B dscount of ’ g‘uqallyuuwant,to know about the genuine KOdak Fllm

trade discount of Net
2 1s a cloth-bound book of %0\ | hy examining the spoel

KLEINE OPTICAL CO., 52 State St., Chicago, I1l.

8836 per cente or economical flange packing in ex-
TheFehrA B Dausl]ﬂplmator Co., DausBldg., 111 John8t,, New York istence. B e g ot ro o |
: . it. all . abont. Tools you should |:
Can,t blOW Rambow out. lex?d tgro,}.lhla k;)uzky ;LS onlt:e i end.

M@ﬂl(ﬂteﬂ d“d lm“ (Iﬂd vaes For steam, air, hot or "cold Sent -post-paid on receipt. af

$1.00 which will be refunded |-
THE GREATEST GLOVES ON EARTH water, ac1d and ammonia ]Olnts from your frst purchase from
No more Sore Hands. © No more. Cracked

us of $10.00 Orover. . o EAS"FMAN ~ KWAK W

“Hard§.” N6 More Chapped Hands, but hands { | Beware of imitations. - . .
that are beautifully white, soft and smooth - | i : HONTGOMERY & CO. Ask your dealer oy us to put
such are the effects produced by wearing Me- Look fOI' the trade mark—the 105 Fulton Street, N. Y. City your mame on list for Rochester, N. Y.
dicated Gloves. Retail price 30 cents per pair. . . . N s 1N Bo spring catalogue of Kodaks The Kodak Cit
The lron Clad Glove, the glove of the word Ralnbow in a d]amond n and Brownies. Y.

Working Masses. It is not only Medicated .
and Water Proof, but also protected by a me- b]ack, three rows of which extend

tallic surface which gives it great durability,
Retail price 40 cents per pair. the full length of each roll.

The best sellers on the market Agents
make from $20 to $30 per day. Write for par-
ticulars, if you want to make money. We Manufactured excluswely by
want a good agent in every mill and factory.

You can make more money at noon-time selling pEERLESS RUBBER nFEG. co'
our gloves than you can during the day at your 16 Warren St., New York in tin, iron, shingle or prepared felt roofings and will add
usual work. many years to their life. It also makes a perfect protection
THE COrriON SENSE TFG. CO. from rust'on smoke stacks, engines, machinery, tank cars,
Dept. 153, St. Louis, Io. steel bridges or in fact anything made of iron, steel or tin.
EVERTITE is made in three colors. We want to send you

sample for examination; also our booklet.
Don’t But ASBESTOS VF6¢. & ROOFING COMPANY - -
215 Carr Street, 8t. Louis. Mo | LOOK FOR KODAK ON THE SPOOL END.

8end for Little Wonder trousers presser.
For llome, Storeand Street: -
N Two spring steel blades 26 in. long clamp Ail varieties at iowest pnces Besn Kallroad

". We also manufacture Table Lamps, creases over night. No ironing. No ex- I
: No trouble. Pre- bﬂﬂ HS Track and Wagon or Stock Scales made,

Wall Lamps, Chandeliers, Street ense.
Lamps, Etc. ’0113(;E Candle Power Paid to any address for 350- gé%?nlgm)&a%ﬁfn“;s fg]‘é?ce‘:s ‘lggi)‘}glgfc S§£%3
Seren hours O CENT oae . E. FROCTOR CO., 140 Nassau St.,N.Y. | Money. Lists Free CHICAGO SCALE CO.. Chicago. Iil.
Absolutely safe. THEY SELL AT SIGHT.
Exclusive terrltory to good agents, (FF Write for . . . — . n .
catalogue an 4 o o _
NO SKIDDING 3 I EEI. FENS-

Ehiosgo Sofar Li Light Co.Dep ¢, Chicago
™ STANDARD AMERICAN BRAND
Pennsylvama Chncher Tires rOR OVER Firr YeARS

THE Nylite &°p°% Lamps

-

THE MIETZ & WEISS
swaze . OIL ENGINES

Catalogue
Stationary 1% to 80 H. P,
Marine 3% to 100 H. P.

Use KEROSENE and FUEL Font RACING ‘TYPE ) Have been subjected to the test
OILS. Direct ted Gen- nLer g - - :
crators, Pumpe, Atr Compressors, our $1,000 Tire Economy Com of years and are recognized for

petition and save tire expense
We Allow 20 Per Cent. On Your Old Tires

PENNSVIVANIARUBBERG JEANNET TE.PA. SPENCERIAN PEN CO.

New York, 1665 Broadway Philadelphia, 615 N. Broad St. 349 Broadway, New York.

Boston, 167 Oliver St, Chwago 166 Lake S;
London, 4 Snow Hill.

Hoists, etc. Thousands in use in
all parts of the world.

AUGUST MIETZ
128-138 Mott St., New York, U.S.A.

BauschaLomb) JEREAS —
iy D EIDULIN [Civil Engineering and Surveyors Instruments

all purposes 7/e Best.

:’”@‘st‘i an lnvitation to_send, fo our ) DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES

1llustra-ted cata. 08 0 1Croscopes 1 youare

money, those that are used in the leadin, .
laboratories everywhere and by individual A. S. ALOE CO , 507 Ollve Street, - - - St- LOUJS, Mo.
workers who know the best. Write for Catalog. “Sent Free.” Correspondenc’e Solicited.

Bausch & Lomb Optical Co.
MANUFACTURERS KING FOLDING CANVAS BOATS

1
ROCHESTER, N.Y. Are lighter and more durable than wood. Puncture- pl‘OOf non-sinkable; 182 Jefferson Ave., Detroit, Mich. 38 Delaware Ave., Carnden, N.J.
NEW YORK CHICAGO BOSTON cannot tip over. A revelation.in boat construction. Can be carried any- 509 Tremont S6., Boston, Mass. 321 First Ave., S. Seattlo, Wash.
\_SAN FRANGISCO FRANKFORT A-M GERMANY where by hand, on bicycle or in buggy, or checked as baggage. When not And All Other Pringipal Cities.w 1t interested in Steam or Sail Yachts,
. / in use, Fold Up Into a Package. Handsome catalog 6e. in stamps. Motor Boats, Row Roats, Hunting Boats, Dingeys, Canoes, Engines and

¥ At popular price: s, free from complications m:l
Century Possibility. LET SHOW \()L
22 W, 34th St,, New. York, N. Y. 1321 Michigan Ave., Chicago, (11.

Boilers, write us, SATISFACTION GUARANTEED.

KING FOLDIN(x BOAT CO,, 683 North Street, KALAMAZOO, MiCH.

Racine Boat Mtg. Co., an 85, Muskegon, Mich

A GOOD INVESTMENT
. For $1.73 we will send by express (not prepaid),
complete N. D. Outfit with full instruc-
tions for learnmg
3 TELEGRAPR
OPERATING.
A fascinating study
that will enable you
to earn good wages
Send for ourcatalog.
Established 1879.
J. H. BUNNELL & Co., Inc. 20 Park Place New York

Mullins Steel Boats

Motor Boats, Row Boats, Hunting and Fishing Boats
builtof steel with aix chambers in each end like a life boat.
Faster, more buoyant, practically indestructitle, don’t leak,
dry outand are absolutely safe. They can’t sink. No calkmg,
no bailing, no trouble.” Every boat is guaranteed. Highly
endorsed by sportsmen. The ideal boatsfor pleasure or sport.
Catalo%ue describing our complete line of craft sent free on
reques

'.I.'he W H. Mnlllna Co., 118 Franklin Street, Salem, Ohio.

ACCORATEGRAPIDT ;U2 T
RINDEP aigrsiva o utoiti

15 to 21 South Olinton Street.

: G*ARDM FRIrTSURFAus






