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CLOSING OF THE CROTON DAM,

The Croton Dam, which in some respects is the most
notable among the large storage reservoirs of the
world, was closed at 2 P. M. on January 28, by the
shutting down of the gates controlling the two four-
foot pipes, through which the Croton River had been
flowing through the dam during the last few weeks of
construction. Although the whole length of the dam
has not been carried up to its full height, it is so far
completed that by no possibility can the water rise at
such a speed as to overtake the progress of the masonry
to the level of the crest of the spillway. The incom-
pieted portion is at the southerly end of the dam, and
represents that section which was originally designed
to be built of earth with a central core wall. The
task of pulling down this portion” of the dam and
rebuilding it to conform to the solid masonry section
has been carried through with great expedition under
the present Chief Engineer, Mr. J. Waldo Smith, new
methods of building the masonry having been em-
ployed, which have resulted in the bringing of this
greatly-delayed work rapidly to its final completion.
It will not take many months to fill the gfeat reser-
voir to its full level, when there will be a depth of 160
feet of water at the dam itself.
will back up the Croton Valley for a distance of over
15 miles, and will present a shore circumference of 70
miles. When the reservoir is full, the water will rise
over 30 feet above the crest of the old Croton Dam
farther up the valley, and the total amount of water
impounded will be 32,000,000,000 gallons. If the rain-
fall of the next few months should be normal, there will
be about 4,500,000,000 gallons excess of inflow into the
dam per month above the amount drawn off monthly
by the aqueduct for the use of New York city.

et
VALUE OF THE TOWING TANK.

We do not suppose that even the most consistent
follower of the old rule-of-thumb methods of ship
modeling doubts any longer the value of the experi-
mental towing tank or model basin, in determining the
best under-water form of ships. Perhaps the only
occasion on which model tank data has proved decep-
tive was that of the famous yacht races between the
“Columbia” and “Shamrock II.” Mr. Watson, it will
be remembered, designed the “Shamrock” largely upon
results obtained in towing a large number of models
of varying form in the tank of the Denny shipyard.
Mr. Herreshoff made no use of tank experiments, and
great expectations were based upon the more scientific
method that was supposed to have characterized the
design of the challenging yacht of that year. The first
attempted race was indecisive; but “Columbia” pulled
out such a long lead that she seemed to have estab-
lished, thus early in the contests, a pronounced supe-
riority over “Shamrock.” Rumor has it that as Mr.
Watson was contemplating, somewhat thoughtfully,
the rapidly-widening distance between the two boats,
a friend asked him what he thought of the prospec:s;
to which he replied, “I wish that Mr. Herreshoff had
a tank.” The story is good enough to be true; at least
as applied to yachting. The work that is being done
at the model basin at Washington is spoken eof in
strong terms of approval by the Chief of the Bureau
of Construction and Repair in his annual report. As
an instance of the great value of these experiments to
our navy, it may be mentioned that the Chief Con-
structor states that in the preparation of the design
of the new scouts, of which we give an illustration on
another page, the information obtained from the model
basin was invaluable; since for such vessels, not only
the shape, but the length for a given speed, is a matter
of great importance. Thus it was found that a scout
of 4,000 tons displacement, 350 feet in length, required,
in order to make 26 knots, more than double the horge-
power of a vessel of the same displacement, but mada
narrower and shallower, and stretched to 450 feet in
length. There is absolutely no method known by

The lake thus formed -
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which such information can be obtained except through
the model basin; and without it, the Bureau would be
working largely in the dark concerning the majority
of the problems of resistance and propulsion which
require solution in the course of its work.
- —

GROWING INTEREST IN FOREST PRESERVATION.

All of us who are concerned at the reckless way in
which the magnificent forests of the United States are
being cut down by the lumberman’s ax, or burned up
by forest fires, started by the carelessness of the set-
tler and the hunter, will be pleased to take note that
the National Forest Congress recently held at Wash-
ington, D. C., was attended by over eight hundred
delegates, representing all sections of the country. It
has taken time to stir the public up to an appreciation
of the magnitude of this question; but it certainly
does look as though we had reached, at last, a point
where the public conscience has been thoroughly
aroused, and the parties who are more particularly and
immediately interested in the question are throwing
their interest and powerful influence into the scale.
Evidence of this was seen in the fact that leading rail-
way officials, weli-known Ilumbermen, managers of
mines, and cattlemen and farmers were present in
large numbers at the congress. This is as it should
be. Time was when the interest in forest preservation
was confined to people who had no practical connec-
tion with forestry, and were, therefore, drawn to the
subject more by sentimental and philanthropic mo-
tives than by those of a practical character. At the
recent congress, however, the most severe denunciation
of forest spoliation came from the men who are inter-
ested in the preservation of our forests for practical
and personal reasons.

STRENGTH OF PRESERVED TIMBER.

The increasing use of timber, that has been sub-
jected to chemical treatment to preserve it against fire
or decay, has led the Bureau of Forestry to make a
series of tests for determining the effect which the
fireproofing and preservative processes have upon the
strength of the timber. Although these are not the
first tests of the kind to be made, they are the first
in which an effort has been made to determine how much
the decrease in strength was due to the preliminary
steaming process to which the material is subjected,
and how much to the subsequent impregnation with
creosote or preservative salts. For carrying out these
tests, the Bureau put up a complete plant at the St.
Louis Exposition, and the preliminary statement of the
results which has appeared will have great interest
for all workers in wood, whether in the large pieces
used by the bridge and house builder, or in other
structural work of a lighter character. Briefly stated,
the method adopted was to use an 11-foot timber,
which was first subjected to the preliminary steaming.
Three-foot sections were then cut from each end, and
the remaining 8 feet was treated with the preserva-
tive. Test pieces were then taken from the 3-foot
steamed sections and the 8-foot steamed and preserved
section for comparative tests. It was found that the
steaming process diminished the strength of the tim-
ber in about direct proportion to the length of time
that the steam was applied. There was a diminution
of strength of 10 per cent when a pressure of 20
pounds was applied to the timber for four hours, and
a diminution of strength of 25 per cent after a 20-pound
pressure had been applied for ten hours, the variety
of timber employed for the test being green “loblolly”
pine. When a steam pressure of 50 pounds to the
square inch was applied for four hours, there was
diminution of strength of 25 per cent. Every worker
in wood that is subjected to structural stresses will
agree with the finding of the test committee when it
states that it is well to avoid, if possible, the use of
these preliminary steaming operations in the wood-
preserving industry.

The tests further proved that the loss of strength
is to be charged solely to the steaming, and not to the
preservatives themselves. Thus, the strength of tim-
ber treated with a 21 per cent solution of zinc chlo-
ride, subsequent to the straming of the timber, proved
to be the same as that of the steamed but untreated
timber; and the same result was obtained with timber
treated with an 8 per cent solution. The treatment
with creosote has about the same weakening effect
upon the timber as if it were treated with the same
amount of water. In other words, creosoted and
green timber have about the same strength; but with
this important difference, that green timber gains
strength as it seasons, whereas the creosote remains
liquid in the timber. This has been proved by the
analysis of a thirty-five-year-old creosoted pile.

A DESIGN FOR TURBINE CRUISERS.

The former Chief Constructor of the United States
Navy, who is now the president of a large shipbuild-
ing company, recently put in a bid for a 14,000-ton
armored cruiser equipped with turbines. The propo-
sition will attract worldwide attention, both because
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of the fact that it is made by the man who, more
than any other, is responsible for the designs of the new
United States navy, and also because of the daring
nature of the proposition. Hitherto the largest war-
ship to which the steam turbine has been applied is
the “Amethyst,” a 3,000-ton cruiser of the British navy.
Mr. Bowles has always shown a disposition to be cou-
servative rather than radical, in the matter of new
design, and it is very significant that he should have
been so perfectly satisfied with the performance of the
new type of engine, as to be willing to commit his
company to the venture of installing it on a big war-
ship, whose estimated cost was over four million dol-
lars. Furthermore, the faith of that growing school
of naval architects and. engineers who believe that
the turbine is the coming motive power in all classes
of ships except those that are intended to travel at
very low speed, has received a strong indorsement in the
comparative steam trials of the turbine-driven “Ame-
thyst” and the sister ships of the same class, driven by
reciprocating engines, a full account of which was
given recently in our editorial columns. It will be re-
membered that, for speeds above 14 knots, the turbine
showed a superior economy that increased with the
increase in speed, and that with improvements to be
made in the condensers of the turbine, and by leading
the exhaust of the auxiliaries into the low-pressure re-
ceiver instead of into the condenser, the turbine-
driven vessel is expected to show economy equal to
that of the reciprocating-engine ship, at speeds con-
siderably lower than 14 knots an hour. Incidentally,
it is interesting to note that Mr. Bowles, who designed
the armored cruisers “Tennessee” and “Washington,”
on which the “Mcentana” and ‘“North Carolina” are
an improvement, submitted an entirely different plan
for the location of tlie secondary battery. The change
consists in raising eight of the twelve guns on the
gun deck to the level of the main deck, where they
are mounted, together with the four guns originaliy
carried on this deck, in pairs in six turrets, thereby
increasing the command of these guns from 14 feet
6 inches to 23 feet above the waterline. The weight
saved by the installation of turbines, moreover, is
allocated to the side armor, the thickness of the main
armor belt being increased from 5 to 6 inches. This
last improvement remedies what we have always con-
sidered to be quite a serious defect in the design of
the armored cruisers c: this class.

OPENING OF DINOSAUR HALL OF THE AMERICAN
MUSEUM OF NATURAL HISTORY.

Eight years ago the American Museum of Natural
History of New York city began a search for fossil
reptiles in the Rocky Mountain States. The prime
object of the search was to obtain skeletons of the Din-
osaurs, those gigantic extinct animals whose fragmen-
tary remains, discovered in that region and studied
and described especially by the late Prof. Marsh, have
excited the greatest interest among men of science.
In order to place these marvels of an antique world
before the public in tangible form, a Dinosaur Hall
was planned, in which should be exhibited mounted
skeletons of the principal kinds of these creatures.
To obtain them, a series of expeditions into the regions
of the arid West, where such fossils are to be found,
was inaugurated and carried on under direction of
Prof. Henry Fairfield Osborn, and the collections of the
late Prof. Cope, containing three splendid skeletons of
Dlinosaurs, were purchased through the liberality of
President Jesup.

This programme involved an amount of work hardly
10 be appreciated by outsiders, and it is yet far from
complete. Nevertheless, the mounting of the largest
skeleton, the Amphibious Dinosaur Brontosaurus, has
heen completed, the skeleton of a remarkable dwarf
Dinosaur, the “Bird-Catcher,” has been mounted and
placed on exhibition, the preparation and mounting of
complete skeletons of three other large and very ex-
traordinary types (the Carnivorous, Duck-billed and
Plated Dinosaurs) are well under way, and diligent
search is being made for complete and mountable skel-
etons of other important kinds. Many other less com-
plete specimens have been found, some of which are
exhibited in the wall-cases around the hall.

The Dinosaur Hall will be opened to the public on
Pebruary i6, 1905. The chief interest, of course, cen-
ters in the giant mounted skeleton of the above-men-
tioned Brontosaurus. In this hall visitors may see
the largest fossil skeleton that has ever been mounted,
and besides may obtain some idea of the variety and
extraordinary character of the animals which popu-
lated the earth during the age of reptiles, millions of
vears ago, before the age of mammals had begun or
tha various races of quadrupeds which inhabit the
world commernced their evolution.

In the issue of January 21, 1905, the SciexNTIFIC
AMERICAN published an account of the mounting of
the Brontosaurus; a few additional facts at this time
may be of interest to the reader.

It will e remembered that the collection, prepara-
tion, and mounting of this enormous fossil has heen a
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task of extraordinary difficulty. No museum has ever
attempted to mount so large a fossil skeleton, and the
great weight and fragile character of the bones made
it necessary to devise special methods to give each one
a rigid and complete support, as otherwise it would
promptly break in pieces from its own weight. The
proper articulating of the bones and the posing of the
limbs were an equally difficult problem, for the Am-
phibious Dinosaurs disappeared from the earth so
long ago that their nearest living relatives, the lizards,
crocodiles, and so forth, are extremely remote from
them in either proportions or habits, and consequently
they are very unsatistactory guides in determining
how the bones were articulated, and of but little use
in posing the frame in positions that were probably
taken during the creature’s life.

So far as the backbone and ribs were concerned, the
articulating surfaces of the bones were a sufficient
guide to enable the experts to pose this part of the
skeleton properiy; but the limb-joints are so imperfect
that it was not possible in this way to make sure of
having the bones in a correct position. Therefore the
{following method was adopted: A dissection and thor-
ough study was made by Dr. W. D. Matthew -of the
limbs of alligators and other reptiles, and the position,
size, and action of the principal muscles carefully
worked out. Then the corresponding bones of the
Birontosaurus were studied, and the position and size
of the attachments of the corresponding muscles
marked out so far as they could be recognized from
the scars and processes preserved on the bone. The
limbs were then provisionally articulated and posed,
and the position and size of each muscle represented
by a broad strip of paper extending from its origin to
its insertion. The action and play of the muscles on
the limbs of the Brontosaurus could then be studied,
and the bones adjusted until a proper and mechanically
correct pose was reached.

The Brontosaurus was one of the largest of the
Amphibious Dinosaurs, or Sauropoda, a race of gigan-
tic reptiles which flourished during the Jurassic or
Middle Period of the Age of Reptiles—some eight mil-
lions of years ago by a moderate estimate of geologi-
cal time.

As mentioned in the previous writing, the construc-
tion of the vertebr® is truly remarkable; it can best
be seen in the unmounted skeleton of Camarasaurus,
ancther amphibious Dinosaur which has been laid out
on tables beside the Brontosaurus.

Three views or opinions as to the habitat of Am-
phibious Dinosaurs have been held by scientific author-
ities. The first, advocated by Prof. Owen, who de-
scribed the earliest specimens found forty years ago,

and supported especially by Prof. Cope, has been most-

generally adopted. It regards these animals as spend-
ing ‘their lives entirely in shallow water, partly im-
mersed, wading about on the bottom, or perhaps occa-
sionally swimming, but unable to emerge entirely
upon dry land. More.recently Prof. Osborn has advo-
cated the view that they resorted occasionally to the
land for egg-laying or other purposes; and very re-
cently the view has been taken by Mr. Riggs and the
late Mr. Hatcher, that they were chiefly terrestrial
animals. Dr. Matthew, who has made as close a study
as possible of ‘the anatomy of the Dinosaurs, particu-
larly in connection with the mounting of the Bronto-
saurus, inclines to the view of Owen and Cope, whose
unequaled knowledge of comparative anatomy renders
their - opinion on this doubtful question especially
authoritative.

The brain case occupies only a small part of the
back:of the skull, so that the brain itself must have
been small even for a reptile, and its organizatlion (as
inferred from the form of the brain-cast) indicates a
very.low grade of intelligence. Much larger than the
brain proper wag the spinal cord, especially in the re-
gion of the sacrum, controlling most of the reflex and
involuntary- actions of the huge organism. So that
we “can’ best regard Brontosaurus as a great slow-
moving: animal-automaton, a vast storehouse of organ-
ized* matter directed chiefly or solely by instinct, and
to a very limited degree, if at all, by conscious intelli-
gence. Its huge .size and’its' imperfect organization,
as compared with the great quadrupeds of to-day, ren-
lered:its :movements slow and clumsy; its small and
ow brain shows that they must have been automatic,
isfinctive, and unintelligible.

TWENTY THOUSAND DOLLARS FOR NEW
INTERNATIONAL RACE.

The recent decision of the French Automobile Club
regarding the ‘Gordon Bennett Cup race and the found-
ing‘of- a 'new International Cup with a $20,000 prize,
has-awakened a considerable sensation. The present
rules for the Gordon Bennett Cup are especially un-
favorable 'to the French constructors, seeing that there
are only three entries for each nation, and thus the
French industry, which is represented by a great num-
ber of constructors, is placed on a par with nations
having but a few leading makes. In this case France
is ‘obliged to select three cars out of a great number
by eliminating trials, while another nation in which
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the industry is much less developed can also enter
three cars, probably all of the same make. This year
France is obliged to enter the Cup race under the ex-
isting rules, seeing that it now holds the Cup and is
bound by its engagement. However, the Automobile
Club decided that it would establish a new Internation-
al Race which is to be run at the same time as the
cup. These conditions hold good for 1905, but next
year will see the condition of affairs considerably
modified. There is no longer any engagement to ful-
fill, and the club decided that the rules for the cup
race must be considerably changed to give a better
chance for the constructors, or else it will not take
part in the race. At the same time it establishes a
race which will admit a greater number of competi-
tors, and it will be known as the Grand' Prize of the
Automobile Club of France. It will no doubt become
the leading event of ‘the year. The club voted the
Auvergne Circuit in the central part of France for
this year’s eliminating trials and the Cup Race. This
is an elliptical circuit about 350 miles long. Imme-
diately following the decision of the club, the journal
L’Auto of Paris offered the sum of 100,000 francs
($20,000) to endow the Grand Prize, so that the event
will be of great interest. The: prize is.to be awarded
to the constructor of the winning car. It is probable

that the race, which now includes the Cup and the

Grand Prize, will be run in the latter part of June or
the first of July. The following nations will no doubt
be entered: France, Switzerland, America, Italy, Ger-
many, Austria, Great Britain. As to.the Grand Prize,
it is probable that the Club will ask the leading con-
structors of different nations to take part, and there
may be 42 entries in all, including ‘the-21 for the Cup
Race and an equal number chosen by the Club, with 12
from France.

i

SOME NEW COOPER HEWITT INVENTIONS.

Six new inventions have-been.patented by Mr. Peter
Cooper Hewitt. Patent No. 781,606 .covers a method for
producing oscillating currents. Briefly, it is a method
to prevent some of the loss in the spark gap of a
wireless telegraph or other oscillatory system. To
this- end an auxiliary oscillator is provided, which is
designed and arranged in such relation to the prime
oscillator that the latter transfers all, or at least a
large fraction, of the energy of the prime discharge to
the said auxiliary oscillator. The function of this is
elastically to -absorb this energy in such a manner
that it will oscillate persistently in its own natural
period. The auxiliary oscillator has no spark gap,
and oscillations therein once initiated will persist
much longer than is the case where all the energy
must cross a spark gap twice for each complete oscilla-
tion. )

Patent No. 780,997 covers various forms and arrange-
ments of the apparatus for producing oscillatory cur-
rents by the above method. )

Patent No. 781,605 covers a method for producing
light. This is substantially the method employed
in the well-known Hewitt mercury-vapor lamps, with
the difference that while in the earlier patent the vapor
in the gap between the electrodes was made luminous
by a flow of current of given, value .at a certain poten-
tial, the purpose in the present instance is to affect the
gas or vapor by an intermittent flow of a current of
practically the same value but of higher potential,
the energy represented by the intervals between the
impulses being intermittently witharawn from action
and ‘reappearing in the form of an increased quantity
in the rapid periodic currents. By the passage of cur-
rent the voltage is lowered to'a point where the usual
resistance to Starting reforms, whereupon the checked
current rebuilds or re-establishes itself, its electrical
pressure rising until the breaking-down pressure is
again attained, after which the same succession of
actions is repeated. The result is an increased bril-
liancy on the part of the lamp, due to' this increased
consumption of energy per unit of time, while the
effect upon the eye becomes that of a light due to a
continuous flow of current of greater quantity.

Patent No. 780,998 covers. an apparatus for starting
electric lamps. It is for the purpose of producing the
initial and temporary high potential necessary to start
the flow of current through vapor lamps of this kind.
Briefly, it consists of a transformer having two coils
connected with each other, one coil being permanently
in series with the lamps, and ‘the other in shunt upon
the source. Means are provided for closing and open-
ing the circuit of the second coil for inducing a higher
potential in the series coil.. There is an electro-magnet
in ‘series with the lamp and the last-named coil, and an
armature for the electro-magnet. This armature is
normally included in the circuit of the shunt coil,
whereby on the passage of current through the lamp,
the circuit of the shunt coil is opened.

Patent No. 781,002 covers a method of amplifying
electrical variations. The resistance :of an inclosed
vapor or gas carrying current in an electric circuit
varies inversely with the current carried by the vapor.
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Accordingly, if a varying potential be applied, a vari-
ation of current will take place in the inclosed vapor
or gas, and this variation will affect the entire circuit.
If the circuit is so arranged that the gas or vapor
apparatus represents a considerable portion of the
total resistance, the variations of current thus caused
in the conducting gas will cause comparatively large
variations in the entire circuit. As the practical re-
sult of an increase of applied potential is an increased
flow of current, the original electrical impulses in
the circuit may produce magnified effects as compared
with those which the same impulses would produce if
applied directly to the receiver.

Patent No. 781,001 covers a means for amplifying
electrical variations. Substantially, this consists of
an electric circuit including a source of potential
variations, a receiver adapted to respond to changes of
current in the circuit, and an inclosed gas or vapor
conducting medium.

Patent No. 780,999 covers a method of transforming
electrical energy. This consists in producing intermit-
tent or vibratory electric currents in a successively
charged and discharged circuit, which contains a
circuit controller which has a high initial resistance
and possesses the quality of taking no current below
a definite low limit of electromotive force. It consists
in periodically impressing upon the circuit an electro-
motive force higher than that at which the controlling
device starts, and successively opposing to the electro-
motive force thus impressed upon the circuit, the high
initial resistance of the circuit controller, and a pre-
determined lower resistance. The application of the
lower resistance is continued through a definite period
until the lowermost operative limit has been reached,
and then this cycle of operations is repeated. The cir-
cuit controller above mentioned consists of an inclosed
vapor or gas which possesses the initial high resist-
ance and the consequent definite low resistance after
the current has once broken a path through it.

- Patents Nos. 781,000 and 781,603 cover apparatus for

transforming electrical enrgy. Substantially, this
consists of a gas or vapor lamp, such as that invented
by Mr. Hewitt, in combination with a source of elec-
tric currents, and means for periodically applying to
the terminals of the lamp differences of potential vary-
ing from the higher, initial, starting potential of the
lamp to a value less than the potential at which the
lamp remains conductive.

PRIZES FOR ESSAYS ON CEMENT.

In June last the Prussian minister of public works,
jointly with the Prussian ministers of war, agriculture,
and trade and industry, the imperial secretary of the
navy, and the German Society of Portland Cement
Manufacturers, issued a call for a prize competition
of scientific essays on the chemical processes which
take place during the hardening of cements. Prizes
to the amount of 15,000 marks ($3,570) are offered,
and the prospectus specifies that contributions must
be submitted in the German language, each signed
with a pseudonym, and the name of the author in-
closed in a sealed envelope marked with the same
pseudonym, which latter will be opened only in case
the paper bearing such pseudonym receives a prize.
Thus prepared, all papers for competition are to be
addressed to the “Ministry of Publie Works, No. 80
Wilhelm-Strasse, Berlin,” where they will be received
until 3 P. M. December 31, 1906. The papers, imme-
diately after the lists are closed, will be submitted
to a jury composed as follows: Prof. Dr. Van Hoff,
Berlin; Prof. Dr. Scheibe, Wilmersdorf; Dr. Michaelis,
Berlin; E. Cramer, editor of the Clay Industry Jour-
nal, Berlin; Prof. Dr. Wilhelm Fresenius, Wiesbaden;
Director Friedrich Schott, Heidelberg; Dr. H. Passow,
Hamburg, and officials of the royal testing station
near Berlin. The scope of the investigation is indi-
cated by the following schedule which defines the
questions to be solved: “Demonstration of the prop-
erties and ofthe hardefling process of calcareous
hydraulic cements synthetically, analytically, micro-
scopically, mineralogically (hardening in air, fresh
water, and sea water). (a) To prove whether silicic
acid, alumina, and oxide of iron combine with lime
as crystalloids in stable. proportions, or as colloids in
varying proportions. (b) ‘To prove whether double
combinations result between silicic acid, alumina, and
oxide of iron with lime and in what manner these
substances are engaged. in the hardening process. (c)
Consideration of the swelling phenomenon which ac-
companies the hydpaulic hardening. (d)- Considera-
tion of the influence ‘of the temperature and length
of time of the burning process on the different kinds
of hydraulic cements. (e) Properties of puzzolana and
its hardening with lime; beginning with silicic acid
as the most active and prevailing puzzolana, alumina,
oxide of iron, and manganese, independent and in
combination .with silicic acid, as natural or artificial
puzzolana. The competitors may choose for the pur-
pose of investigation any or all of the foregoing ques-
tions.
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A COMPACT AND ECONOMICAL KEROSENE ENGINE.

There is a growing demand on the part of the users
of engines of moderate horse-power for a light motor,
that will- occupy little space, can be quickly started
and stopped, that is simple in its construction and
operation, is thoroughly reliable, and above all that
will yield its rated horse-power, day in and day out,
with a reasonable economy
of fuel. The accompanying
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of the pump. It is provided with steel ball valves,
seating on phosphor bronze, The action is positive,
and the many troubles which come from the use of
spring-adjusted valves are quite avoided. The action
ofi this mechanism is so sensitive that the interposi-
tion of a sheet of tissue paper between the eccentric
lever and the plunger will produce instant increase in
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section, which is set concentrically to the crank-shaft
and eccentrically to the crank-pin, to which latter it
is attached. A hole passes from the side of the oiling-
ring into a hole bored through the crank-pin and com-
municating with oil channels in the wearing 'surface
of the pin. As the engine revolves, centrifugal force
retains the oil in the ring and forces it through the
oil hole onto the wearing
surfaces. The engine is

drawings illustrate the
most important features in
a kerosene engine in
which a successful effort
has been made to meet the
above requirements. The
engine is simple in con-
struction. It consists of a
cast-iron base, reaching to
the center of the crank-
shaft, in which is placed a
galvanized-iron kerosene
tank holding enough oil
for a whole day’s run. To
avoid the inconvenience of
having to withdraw the
tank for filling, a projec-
tion is cast on the side of
the base and provided with
a lid, on lifting which, the
kerosene may be poured
direct into the funnel of
the tank. The crank-case
and cylinder -casting is
bolted upon the base, and
the whole can be readily
taken apart at any time for
inspection. Reliabil-
ity and economy in run-
ning are assured by the
use of a positive feed of
oil, the supply being con-
trolled by a force pump,
operated from an eccen-
tric, which is controlled by

adapted to use the ordinary
grades of commercial kero-
sene; and the electrical
tests, to which we have al-
ready referred, show that
the larger engines of this
type run on,a consumption
of somewhat less than one
pint of 0il per horse-power
per ‘hour, and that the
smaller sizes show an
economy that is propor-
tionately good. The engine
is manufactured by the
Universal Kerosene Engine
Company, 137 Liberty

iStreet.»%g:w,;‘ York. ¢

/ &‘C&our CRUISERS FOR THE
N i UNITED STATES NAVY.
Yy BY LIEUT. H.<C. DINGER,*U. 8. N.
54 The chief characteristics
of the new 24-knot scout
cruisers appropriated for
in the Naval Appropria-
tion Act of April 27, 1904,
have been defined by thé
Boardton Construction, and
the development of the de-
tails of design is now in
progress. The chief char-
acteristics are as follows:
Length between perpendic-
ulars, 420 feet; breadth, 46
feet 8 inches; draft fully
loaded, 18 feet 31 inches;

the flywheel governor. The
device is so adjusted that
the feed of oil is always
proportionate to the load.
Under full load and low
speed, the eccentric gives a long stroke to the plunger;
as the load lightens and the speed rises, the stroke
shortens and the feed of oil is proportionately re-
duced. This is directly in line with the best steam-
engine practice, in which the governor acts directly
on the cut-off. Careful electrical tests have shown
that the supply of oil is directly proportional to the
work to be done; and as this regulation of the supply
is automatic, a constant economy is assured. Particu-
lar care has been given to the design and construction

Forced feed regulated from the flywheel governor ; ball valves ; forced lubrication ; oil tank in base,

COMPACT KEROSENE ENGINE FOR ISOLATED PLANTS.

the speed of the engine. One of the sectionai views
shows the ingenious method of forced lubrication. A
small pipe leads from the compression chamber to an
oil tank attached to the cylinder, the top of the pipe
terminating near the roof of the tank and clear of the
surface of the cil, which is thus subjected to a
pressure equal to that in the crank case. The oil is
forced through two sight-feeds, one of which leads to
the crank-pin, and the other to the cylinder and wrist-
pin. The crank-pin oiler consists of a ring of channel

depth amidships, 36 feet 5
15-16 inches; displacement
loaded, 4,310 tons; draft
on trial, 16 feet 10 inches;
corresponding displacement on trial, 3,750 tons; speed,
24 knots. The battery will consist of twelve 3-inch
guns, carried on the main deck. There will be two 21-

‘inch submerged torpedo tubes; 3,600 rounds of 3-inch

ammunition and 8 torpedoes to be carried. The esti-
mated weight of battery and full ammunition is 140
tons. '

The Board at first recommended a 1%4-inch inclined
rickel-steel deck for the length of the machinery
space, and 2-inch vertical steel protection te extend

wength, 420 feet; Meam, 46 feet 8 inches, Trial Drafty 16 feet 10 inches. Depth Amidship, 36 feet 6 inches. Displacement on trial, 3,750 tons. Battery, twelve 3-inch guns,

Torpedo

‘Tubesy two submerged, Armor, deck 1}4-inch, side 2-inch. Horse=power, 16,000. Speed, 24 knots, Coal Supply, 1,200 tons,

THE NEW 24-KNOT SCOUTS FOR THE UNITED STATES NAVY.



on the flat was recommended.
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above the tops of boilers and cylinders of the main en-

gines, with at each end of the machinery space an
athwartship 1-inch steel bulkhead.

For the steering
gear, nickel-steel protection 2 inches thick and 1 inch
In working up the de-
tails of the design, it developed that the inclined deck

would interfere to a very great extent with proper coal-
bunker arrangement and means for rapidly stowing
and emptying bunkers;
tection in wake of machinery may be placed either at

so that the nickel-steel pro-

the ship’s side, or on the fore-and-aft inclined bulkhead

Scientific American

two pole masts for signaling. There will be four
smokestacks, 78 feet above base line. The forecastle
deck will be raised, and will extend aft as far as the
forward smokestack. The freeboard will be about 34
feet forward and about 22 feet aft. The total coal
capacity will be between 1,000 and 1,200 tons; coal
on trial, 500 tons. Sixteen officers and a crew of 368

men are to be carried.
The development of the design of machinery instal-
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FOG DISPERSION BY ELECTRICITY.

BY THE ENGL1SH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

A few months ago we briefly described in the ScieN-
TIFIC AMERICAN the latest experiments that had been
carried out by Sir Oliver Lodge in dispelling fogs by
the discharge of electricity into the laden atmosphere,
and the highly satisfactory results that attended the
tests. Through the courtesy of the inventor, we are
now enabled to describe his process, and to illustrate
the apparatus employed for the purpose.

The possibility of dispersing fogs which consist of

between bunkers and firerooms.
give to these vessels an efficient arrangement of coal
bunkers, which will add very materially to their steam-
ing efficiency and endurance.

tion hoists, two forward and two aft.
to be lighted by electricity.

electrically driven.
installed.
plied.

Fig. 1.—The OIld Laboratory Experiment of 1884 with a
Bell Jar Full of Fog Ready to be Dispersed by the
Electricity Supplied by the Voss Machine, the Termi-
nals of Whica Are Connected Respectively with the
Floor of the Jar and with an Insulated Point Inside.

This change will

The Board recommended that a design be prepared

by the Department, to inciude twin-screw reciprocat-

ing engines, with the necessary auxiliaries, of about

16,000 maximum I.H.P.; twelve water-tube boilers; an
evaporating plant of 1,600 gallons capacity per day;
a refrigerating plant of two tons capacity; a general
workshop;
spare parts to bhe 794 tons.
that the Department ask for bids under two classes;
the first to be on the Department’s design without

the total weight of machinery including
The Board recommended

changes in hull or machinery, and the second to be

with the general characteristics of hull as set forth

above, but on the bidder’s design of machinery, prefer-

ence being given to a turbine installation.

The 3-inch guns are to be supplied by chain ammuni-
The vessels are
An electric generating
plant of three 32-kilowatt machines is to be installed
in separate dynamo room. The ventilating blowers,
deck winches, and workshop motors are also to be
Two. large searchlights are to be
A wireless telegraph outfit is to be sup-
This, as well as other signal apparatus, is of
special importance for the particular work the scouts
will be required to perform. The vessels will carry

Yig. 4.—A Battery of Rectifiers Able to Stand
Excessively High Potentials Without Con-
veying a Current in One Direction, while in
the Other Direction they Transmit a Current
Quite Easily.

lation has in contemplation the following: Twelve
boilers, modified Normand type, placed in three water-
tight compartments, with a total grate surface of 690
square feet, and a total heating surface 38,000 square
feet. At full speed the coal consumption will be about
300 tons per day. Each boiler room is to have an
auxiliary feed pump piped to feed the boilers in its
own compartment, to have fresh-water connections
oniy; a fire and bilge pump piped to supply fire main
and ash ejectors and for pumping bilges; an ash ejec-
tor for removing ashes while firerooms are under air
pressure.

There will be twelve blower engines driven by re-
ciprocating engines or steam turbines and located in
the deck space above the boiler rooms. Thel blowers
are to be of sufficient capacity to give an air pressure
of 5 inches in firerooms. The engines are to be of the
four-cylinder, four-crank, triple-expansion type, with
a low-pressure cylinder at each eend. The cylinders
are high-pressure 2814 inches, intermediate-pressure
45 inches, low-pressure two 62 inches diameter. The
stroke is 36 inches; revolutions 200 per minute, with.
corresponding piston speed of 1,200 feet per minute.
It will be noted that the low-pressure cylinder for the
corresponding power is of considerably larger propor-
tions than has heretofore been the practice with naval
engines. The larger low-pressure cylinder will allow

a greater range of expansion to be used, and hence
will conduce to greater economy.

Fig. 6 —A Wall Insulator,

Being the Arrangement
Found Necessary for Carrying the High-Tension Leads
Through a Partition and at the Same Time Enabling
them to Maintain Something Like a Million Volts,
even During the Damp Atmosphere of a Fog.

one, or both, of two things—particles of dust in var-
ious forms, or minute drops of water vapor—has occu-
pied the attenticn of this scientist for the past twenty
years. In 1884 Sir Oliver Lodge, acting on the observa-
tions that had been made by the late Prof. Tyndall
as far back as 1870, who discovered that when a hot
body is held in strongly-illuminated dusty air, a dark
or dust-free space is immediately formed above it,
carried out a series of electrical experiments to sub-
stantiate Tynd~ll’s theories, and also to discover the
cause of the dust-free space. At fir:t it was suggested
that the solution was that the dust was burned and
destroyed, but this explanation was soon disproved by
using a moderately-heated body, which was not suffi-
ciently hot to consume the particles. The same phe-
nomenon was observed. Dr. Tyndall, unable to ascer-
tair any other answer to the problem, advanced the
suggestion that the air was dragged up in convection
currents faster than its supported dust, which was
consequently left behind. And so the question rested
until Lord Rayleigh took up the subject in 1881, and
shortly afterward by Sir Oliver Lodge, who carried-out
his investigations in conjunction with the late Mr. J.
W. Clark. All the known experiments were repeated
with minute care, and the results were highly satis-
factory. In these preliminary trials hot bodies of
varying descriptions were employed, but in the course
of the researches the scientist accidentally conceived
the idea of testing one hypothesis that had occurred

Fig 5. —Rectifiers Connected up toa Coil Excited by Fig. 8.—A Mercury Rectifier in Fig. 2.—If the Supply of Electricity is Stopped Iig. 7.—An Aerial Insulator that

an Alternating Dynamo with Condensers in Series  a
with the Primary and Alternators so as to Get a

Maximum Effect by ** Tuning.”

for the Fog-Dispelling Experi-
ments of Sir Oliver Lodge.

Rather Convenient Form

Jar.

FOG DISPERSION BY ELECTRICITY.

the Flakes Fall; if it is Continued they are
Rapidly Deposited on the Sides and Floor of the

Fixes the End of an Insulated
Barbed Discharging Wire,
under Tension, by Means of a
‘Wire Rope Tie.
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to him during the early stages of the tests. It was
considered possible that air in streaming over the sur-
tface of the solid immersed in the smoke, fog, or dust-
laden atmosphere, might become electrified, and that
from air so electrified dust might by some means or
other be expelled.

To prove this hypothesis, the solid, which consisted
of a rod, was electrified both positively and negatively
to see what ensued. A current of 100 volts potential,
increasing to 200 volts, was produced without scarcely
noticeable effect. The positive electrification caused a
slight widening, and the negative electrification a
slight narrowing of the dust-free space. When, how-
ever, the potential was increased to a few thousand
volts and brush discharge began to be possible, then
a very violent and remarkable effect was noticeable.
The dark space was widened enormously and tumult-
uously, and the whole box in which the experiment
was carried out was rapidly cleared of smoke.

This experiment was carried out in the manner
shown in our first illustration. A bell jar was filled
with smoke—any kind will do, such as that produced
from tobacco, camphor, turpentine, magnesia, brown
paper, steam, wet straw, phosphoric acid, lead or zinc
fumes—and the terminals of a Voss machine were
connected respectively to the earth or its equivalent,
and the second pole to an insulated point inside the
bell jar. The Voss machine was then turned, and the
small current produced caused the small particles of
smoke or fog within the bell jar at once to form into
flakes, which deposited themselves on the discharging
rod and the sides of the jar, while the air within was
rendered absolutely pure.

Exactly what occurs is to be followed in the second
illustration, which shows the appearance of the jar
during the discharge of electricity, being a temporary
stage in the clearing. It was found impossible to
obtain a photograph while the actual operation was in
progress, owing to the short time occupied in the
coalescing of the flakes—only a second or two. When
the electric current is cut off, the flakes fall like snow;
but when it is continued, they are quickly deposited.
‘Whether positive or negative electricity is used, does
not seem to make much difference.

But the dispersion of fogs, though easily accom-
plished in the limited scope of a laboratory experiment,
yet this system' offered no practical application under
natural conditions in the open atmosphere. At that
time the difficulties of producing a current of a suffi-
ciently high potential, which would readily fly from
the discharging points into the air, were such that
further extension of the experiments had to be aban-
doned. In order to generate the requisite current re-
quired, a dynamo was imperative, but at that time,
however, there was no type of direct continuous-
current dynamo which could work at the essential
high potential.

But the perfection of the dynamo enabled Dr. Lodge
to continue his investigations, and some highly gratify-
ing results were obtained. The inventor carried out
a number of interesting and severe tests during some
particularly dense fogs. The effect of the discharge
of the current around the points of discharge was that
the density of the fog was gradually reduced, and in
a few minutes the air for some distance around was
quite cleared, and the fog could be seen rolling toward
this vortex, as it were, in fleecy clouds, which gradu-
ally melted away. This fact testified that the impulses
were successfully dispelling the fog around the dis-
charging points.

Prof. Lodge’s experiments were shortly afterward,
however, facilitated by the perfection of Mr. Cooper
Hewitt’s mercury-vapor rectifier. This device is espe-
cially useful, since it has the curious property of allow-
ing the electric current to pass only in one direction
through it. It can be also operated at very high poten-
tial, and enables alternating dynamos and transform-
ers to be employed, the current being rectified so as
to maintain a continuous discharge in one direction.

Following the introduction of this vapor lamp, Sir
Oliver Lodge immediately applied it to his device. To
comply with the-+special conditions and requirements
of his operations; he ‘devised a special type of rectifier
upon this self-se_tme principle, which is illustrated

herewith. One way of using this rectifier is to employ

it to redress the reverse pulses of an alternating cur-
rent, there}ﬁy forming the positive and negative dis-
charging streams. The special design of these recti-
fiers enables them to withstand abnormal pressure.
During his present experiments, the inventor has been
employing a battery of twelve rectifiers connected in
series, and they will rectify at a pressure comparable
to one million volts, which is the requisite potential.
The dynamo current may be either a direct intermit-
tent or an alternating one. It is first transformed up
tc the requisite potential, is then passed through the
rectifiers, from where the positive and negative wires
are taken to the discharging points. This battery of
rectifiers will withstand excessively high potentials.
They will not convey a current in one direction, though
in the other direction they will transmit the current
quite easily. If higher pressures are required, it is
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only necessary to increase the number of rectifiers.

To render this dispelling system most successful, it
is imperative that the discharge should take place in
the freest possible manner, without placing any un-
necessary strains upon either the rectifiers or the insu-
lation. This end may be assured by arranging the
discharging wires in such a manner that one pole is
earthed and the second erected on a mast or building
or other high point, with a suitable means for dis-
charging electricity, such as for instance a flame or a
number of points. In some circumstances it is more
convenient and satisfactory to employ two aerial wires,
utilizing one for discharging the positive current, and
the other for the negative streams, with a number of
suitable points on each. For such cases Prof. Lodge
has devised a special apparatus. Owing to the fact
that thers must be no leakage, the insulation must be
as perfect as possible. The wires are incased in a
thick envelope of gutta-percha, and every care is ob-
served that there are no kinks, since the electricity
might possibly spit from such points.

Owing to the tremendous potential of the current
being transmitted through the wires, wherever the lat-
ter pass through any obstacles, such as for instance
the wall of a building, the insulation has to be of the
most elaborate nature to obviate any leakage of the
current, since all surfaces near the wires are electri-
fied to a certain extent. The result is that unless pre-
cautions are observed at these points, the current
causes the small particles of moisture and smoke to
adhere thereto, and in themselves constituting a grad-
ually accumulating and excellent conducting surface
for the electricity. For use at such points Sir Oliver
Lodge has designed the insulator which we illustrate
in the accompanying diagram. At the point where the
wires pass through the obstacle there is a wooden
frame with a vulcanite base. ‘The insulator has a large
glass rain guard, while the wire is carried through
the wall in a glass tube inclosed in a gutta-percha-
covered wire envelope, which is inserted in a vulcanite
tube. The aerial tube insulator is somewhat similar;
as will be seen in our illustration. This represents
one of the aerial insulators employed to fix the end of
an insulated barbed wire discharging under tension by
means of a wirerope tie. The electricity is brought
in with a gutta-percha-covered wire. At the upper end
of the wire there is a similar insulator supported from
some elevated fixture, such as for instance a mast.

Sir Oliver Lodge has erected one of these fog-dispel-
ling apparatus upon a small scale at the Birmingham
University. The wires are carried from the inventor's
laboratory within the building to high points upon the
roofs. Although particularly dense fogs at this place
are somewhat rare, yet Sir Oliver Lodge has carried
out some interesting demonstrations, which have con-
clusively shown the utility and capabilities of the in-
vention.

The system is not only applicable and valuable for
the dispersion of atmospheric fogs, but is of great com-
mercial utility. There are many industries where the
atmosphere within the manufactories is constantly
laden with fine dust or fumes, such as in flour mills,
lead, copper, and arsenic works. In some instances
these fumes are highly explosive, in others poisonous.
and in many cases valuable, and are wasted, owing to
there being no means of arresting their escape. Sir
Oliver Lodge has devised an arrangement by which
these fumes may be condensed by means of this de-
vice, placed in the flues or a settling chamber. The
same device when applied to chimneys also consti-
tutes an admirable method -of abolishing smoke from
chimneys, the particles of carbon being arrested dur-
ing their passage up the chimney and deposited, so
that nothing escapes into the outer air but the waste
heat.

At Liverpool the inventor practically demonstrated
its efficacy for the dispersion of river fogs.- The appa-
ratus -was erected on one of the banks of the Mersey,
and - although the potential of the current employed
was not abnormally high, yet a clear space of about
180 feet in radius around ‘the discharging points was
completely cleared of fog, E_he moisture of which it was
formed being deposited. For the dispersion of such
natural river fogs, the inventor suggests the suspen-
sion of barbed wires on either bank parallel to the
river, and carried at a sufficient height from the ground
as not to affect the traffic below. Positive electricity
would be discharged from the wire points on one bank,
and negative current from the corresponding wire
points on the opposite bank. In this manner the water-
way could be maintained absolutely' clear to a suffi-
cient height for the shipping.

In the quarterly statement issued by the committee
of the Palestine Exploration Fund brief mention is
made of a report received from Dr. Gurney Masterman
on the changes of level in the Dead Sea during the
second half of the year. It is stated that a continual
fall has been observed. The level taken on October
26 was 10 inches lower than in August and 23%
inches lower than in April, 1904, the lowest level of
1904 being 1514 inches lower than the lowest of 1903.
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@ orrespondence,
Tidal Power on Rivers of Bay of Fundy.
To the Editor of the ScIENTIFIC AMERICAN:

Recently an article appeared in your valuable jour-
nal from a Mr. Cleaveland, relative to the great op-
portunity for getting power from the tidal rivers at
head of Bay of Fundy, notably the Petitcodiac River,
flowing past Moncton, New Brunswick.

Mr. Cleaveland’s contention is good so far as it goes,
and undoubtedly much power could be had, at certain
times, but he forgot to mention that for five months
of the year, practically, these rivers are one solid
mass of snow and ice, hence there would be only
seven months of the year the power could be utilized
properly.

It may be, however, Mr. Cleaveland has some plan
or theory, whereby this tidal power could be still
used during the five winter months. If so, I am sure
all your readers and the public generally would be
pleased to know his views on same, as if this difficulty
could be met, there undoubtedly could be a wonderful
amount of power derived fromn the many large tidal
rivers at the head of the Bay of Fundy, such as the

Petitcodiac, Tantramar, Shubenacadie, Avon, St.
Croix, and many others of smaller size. I should
like to hear more upon the subject. INQUIRER.

New Brunswick, January 23, 1905.

The Automatic Train Stop.
To6 the Editor of theé SCIENTIFIC AMERICAN:

‘Your admirable editorial entitled “Schedule vs.
Safety” has been called to my attention. As I am the
inventor of the automatic train stop used on the In-
terborough tunnel to which you refer, I feel entitled
to express my opinion of the manner in which you
have handled the subject. The eminently successful
action of the device on the express tracks in the tun-
nel certainly warrants the belief that it could be made
to work eciually as well on the local tracks, were it
not for the impression now prevailing that it is neces-
sary to keep each train in a separate section or block.
Theoretically this is right, and is just what it does.
In practice, the presence of a train in one section need
not require that a train about to enter a section be-
hind - it should come to a full stop, and stay there
until the first mentioned train has proceeded into the
next block; for that would most certainly congest a
very busy line.

The proper function of the automatic train con-
trol is not to assume the prerogatives of the -healthy
human intelligence, but it is rather the substitution
of mechanical precision for the occasional lapses or
misconceptions of the human element, thereby pre-
venting an impending catastrophe until the man at
the controller can intelligently and comprehensively
reassert his control and proceed under (if you please)
the united judgment of himself and the train con-
ductor, who might otherwise ordinarily remain in ig-
norance of the existence of the danger conditions con-
fronting his train.

At least one chief engineer of signals says, in ef-
fect, that “an excessive amount of traffic justifies the
taking of increased risks in order to get the company’s
business over the road on time.” The public, how-
ever, are beginning to think that increased business
calls for extraordinary precaution; in fact, records
show that the most and the worst railroad wrecks have
cccurred in years and on those roads put down as the
busiest and most prosperous. On a road operating but
two or three trains a day, it is much safer to depend
upon the judgment of the engineer than it is upon
roads where trains are counted by the hundreds. The
latter should be required by law to use only the abso-
lute system, which means a full stop at a danger
signal.

The statement of the signal engineer above referred
to shows that permissive signaling is the rule on his
road rather than the exception. The difference be-
tween the application of the absolute system with
visual signals and the same system with visual sig-
nals and tlre automatic control as an auxiliary is the
same, except when a misunderstanding of the visual
or written .orders is offset by the mechanical precision
of the automatic control, which never sleeps'nor he-
comes 'confused. He who says- it is impractical, is
practically claiming that human ingenuity has reached
its fullest 'limits 'in the present perfection of visual
and audible signals, which in turn means that as traf-
fic and speed increase, we are to be treated to increas-
ing numbers of casualties. Where trains are run
under close headway, my resetting device is essential,
and may or may not be so operated as to require the
intelligent action of two individuals to restore normal
power and brake system conditions. The time for its
operation can be reduced to two or three seconds,
where the rules of a road permit a train to go on
‘“under control.” This would be of slight consequence
compared to the risk run by not using an automatic
control. T. BE. KINSMAN.

91 Liberty Street, New York.




FEBRUARY 11, 1005.

TREES AS ANTENNE IN WIRELESS TELEGRAPHY.

BY A. FREDERICK COLLINE,

The antenna utilized in picking up waves emitted
by a distant wireless telegraph radiator have been
the subject of much investigation since the early ex-
periments of Popoff and Marconi, and as a result the
laws relating to the forces set up in a vertical receiv-
ing wire by electric waves, the fronts of which impinge
upon it, are now fairly well understood.

The junction of the earthed terminal of the radiat-
ing and receiving aerial wires are not, however, as
amenable to mathematical formula, but actual practice
has shown that assuming any one of the several theo-
ries to be correct, a good ground is very essential in
the elimination of obstacles that produce interference.

Some exceedingly vital experiments have recently
been conducted along these lines by George O. Squire,
Ph.D., Major Signal Corps, U. S. A., who has carefully
ohbserved and noted the absorption of electromagnetic
waves by living vegetable organisms; and in these
tests some valuable data is adduced, which shows that
{rees may be made to serve the useful purpose of an
impromptu but good ground in field operations.

In the preliminary statement made by Dr. Squire, it
is pointed out that the value of a good earth in wire-
less telegraphy cannot be overestimated; and he cites
the fact that Fessenden and Stone have patented de-
vices enabling ideal conditions to be more nearly satis-
fied. In the specifications of the former’s patent there
is embodied the following observations, namely, that
he (Fessenden) has found it essential for the proper
sending and reception of these waves that the surface
over which they travel should be highly conducting,
more especially in the neighborhood of the point where
the waves are generated.

Fessenden ascertained, moreover, that this highly-
conducting portion of the surface of the earth should
extend to at least a distance from the origin of the
waves to one-fourth of the length of the waves in air,
and in the direction toward the station to which it is
desired to send the waves. In order to accomplish
this, a wire is connected to one side of the spark gap,
and this is led over buildings, trees, and
other intervening objects beyond the limits
of obstruction when the wire
The inventor terms this, arrangement a
“wave chute.”

John Stone Stone advocates a little differ-
ent method to increase the effective radia-
tion of the electromagnetic waves, and this,
he explains, consists. in artificially increasing
the natural conductivity of the earth or
other media in the immediate vicinity of the
base of the transmitting aerial wire, and
maintaining said surface in a constantly-
connecting state. To bring about this result,

is earthed. M Q.
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upon a grass plot, while at the other end of the line
Mr. Bell stood upon a board; and when the former
sang into the telephone, to the latter it was distinctly
audible. Upon examining his feet, Mr. Bell found that
a single blade of grass was bent over the edge of the
board, and that his foot touched it.

The practical application of this pretty little experi-
ment was made by Lieut. William M. Goodall, of the
United States Signal Corps, who found that he could
cbtain a much better ground, when laying rapid tele-
phone lines in a wooded country, by merely driving an
iron nail into the trunk of a tree or shrub than by the
ordinary and more laborious method of burying a con-
ducting plate of metal in the earth itself.

This singular fact was afterward communicated to
Major Squire by General Arthur McArthur; and later,
when the military maneuvers of the Department of
California at Camp Atascadero, Cal.,, were held last
August, the doctor was enabled to try out the efficiency
of this simple method of grounding wireless telegraph
aerials in places where it would have been impossible
to have grounded the circuit in the ordinary way.

In these tests it was found that-the conductivity of
a growing tree in a healthy condition for circuits used
in telephony with wires was sufficiently good, so that
a nail driven in the tree at a height of thirty feet
served the purpose nearly as well as though driven
in at the root. Not only this; but it was also demon-
strated that articulate speech could be transmitted and
received from one tree top to another when the
trunks of both trees were employed to complete the
circuit.

‘'The utilization of growing trees as antenna for the
reception of wireless telegraph messages logically fol-
lowed the experiments taking place at Fort Mason,
San Francisco, Cal,, where the U. S. Signal Corps has
a wireless telegraph signaling station, and at Alcatraz
Island, in San Francisco Bay, a distance of about one
and one-half miles, where a second wireless telegraph
station is located.

Preliminary trials, however, were made by erecting
a temporary receiving station about one thousand feet
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of wire netting having a fine mesh were used; and not
only was the receiver entirely covered, but the wire N
as well; this protection, however, did not in any way
alter the nature of the indicators.

Dr. Slaby has shown that a vertical wire earthed at
its lower extremity, if it is one-fourth the length of the
received wave, has its potential node and current wave
crest at a point where the wire makes contact with
the earth; and hence Major Squire regarded a growing
tree as a cylindrical antenna, and so earthed one
terminal of his detector at the root of the tree, which
would, in accordance with the above theory, have its
potential node at or near the intersection of the earth

- line.

The arrangement adopted then took on the form
shown at ¢, the opposite terminal being connected to
the ground at G, at a distance from P approximating
one-fourth the length of the wave to be received. This
method of connecting in the receiving device is at
once the simplest in the art, and must prove of great
value in the operation of portable wireless telegraph
systems.

The Mediterranean Cup for Motor Laanches,

The motor boat race from Algiers to Toulon across
the Mediterranean will be one of the leading events
of the year. The race is organized by the Matin, one
of the principal journals of Paris, and is known as
the Mediterranean Cup. It is a challenge cup, like
the Gordon Bennett for motor cars, and will remain
in the hands of the winner until he is beaten. M.
Charley, one of the leading spirits in automobile and
sporting affairs and representative of the Mercedes
Company at Paris, endowed the Cup with the sum of
$2,000, so as to engage the competitors to undergo the
expense which is necessary for the event. The de-
sign of the Cup is to be given to the successful artist
after a concourse which is to be held shortly. The
number of entries for the race is now sufficient to as-
sure its success. Among these may be mentioned the
‘“Mercedes” racer 60 feet long, equipped with a 200-
horse-power motor, belonging to M. Mercedes-Jellin-
eck, and a second “Mercedes C. P.” of 100-
horse-power and 50 feet length, owned by M.
Charley. These two boats are now in con-
struction at Paris. M. Perignon is building
a new racer of high power, which will have
a De Dietrich motor. The latter is con-
structed by the well-known automobile firm.
Mr. S. F. Edge will enter the race with the
boat which he is now having built at Yarrow.
Messrs. Dutheil, Chalmers & Co. have two
cruisers under way for the Algiers-Toulon
race. They are now trying three motors
which will use heavy kerosene oil. Two of
6 the motors will be placed on the same boat,

it is only necessary to lay a wire netting’
havihg a large mesh on the surface of the
ground, so that it completely surrounds the
aerial wire with which it is connected; and
the designer states that the netting should have a ra-
dius at least equal to one-quarter of a wave length.

In neither the patents of Fessenden nor Stone is
there any mention of the application of the above
schemes to the receiving aerial or antenna, or that
these arrangements would facilitate the reception of
electric waves; but the point that both these special-
ists make is the desirability of providing artificial
earths for the radiating aerials. From Major Squire’s
researches it al once becomes evident that a good
ground is just as important at the receiving end as
at the transmitling station; again, it is pointed out
that the necessity to insulate thoroughly the earthed
terminal of the spark gap or wave detector, as the case
may be, from the vertical aerial wire, so that there
may be no leakage of the high-frequency oscillations
set up, must not be ignored.

Under the conditions imposed in temporary field
operations, as in military maneuvers, it is not always
feasible, especially in dry countries, to obtain a good
ground, i. e, a constantly moist earth; and these facts
as observed above, together with the difficulties just
cited, led Major Squire to consider the possibility of re-
sorting to the use of growing trees or other vegetation
as a quick and ready solution for the problem.

The data upon which these deductions were based,
and which afterward resulted so successfully when
the experiments were made, began with an early oh-
servation of Alexander Graham Bell, who in 1877
carried on with Frederick A. Gower, in London, a
remarkable series of tests with the former’s newly-
discovered telephone. The inventor and his friend
took a couple of telephones and an insulated wire
about 100 feet in length into a garden, and were en-
abled to carry on conversation with the greatest ease
when they held in their hands what should have been
the earth wire, so that the connection with the ground
was formed at either end through their bodies, their
feet being clothed with cotton socks and leather boots.

The day was fine, and the grass upon which they
stood was seemingly perfectly dry. Mr. Gower made
earth connection at his end of the line by standing

EARTH LINE

PRINCIPLE OF MAJOR SQUIRE’S SYSTEM.

from the regulation transmitting station at Fort Mason.
It was thought best to ascertain what effects, if any,
the impinging waves would have at short range before
longer ones were attempted. The transmitting appa-
ratus at the regular station consisted of a small induc-
tion coil having a maximum spark length of four
inches and a radiator system having its aerial wire
suspended from a 75-foot mast, which was located on
a bluff about 80 feet above the sea level. The receiver
included an auto-coherer, made by filling a pocket,
formed between two conductor plugs sliding in a small
ebonite tube, with carbon granules such as are used in
telephone transmitters.

To this microphone detector there were connected in
series three dry cells and a pair of head telephone re-
ceivers. The method of connecting the local battery
circuit with the external or oscillator circuit is shown
in the diagram, as well as the different connections used
in elevating and earthing the receiving wires. The first
test made by Major Squire is indicated graphically
at a. Now, instead of grounding the earth wire, as
is usual in wireless telegraph practice, a nail was
driven in the tree a couple of inches above the earth
line, at the point marked P, the electrical contact being
only made with the tree itself.

The terminal, P, remained stationary, but the wire
N, serving as the opposite terminal, was moved up
and down. the tree; while these tests were in prog-
ress, the transmitter was sending out waves approxi-
mately 300 feet in length; when the terminals, P
and N, were separated three or four feet, the signal
letter could be feebly heard, the volume of sound in-
creasing as the distance between P and N increased,
until N reached a point. where' the first branches of
the tree began to diverge. That electrical oscillations
were set up in the tree itself, and not in the wire, was
proven conclusively by using a lead-covered insulated
wire leading from the detector to N and P (see a and
b), this providing an effective barrier to the electric
waves, since they could not by any possible means set
up oscillations in the inner wire. To further demon-
strate the efficacy of the tree as an antenna, screens

and each motor will drive a separate screw.
The Diike of Decazes is having a new launch
built at Cannes. It will be known as the
“Quand-Méme,” and is a rapid cruiser of 75-
foot length, carrying a Baudoin motor. Doranlo & Co.,
of Geneva, will enter the “Albatros,” which measures
50 feet long with a 16-inch draft. Among others may
be mentioned M. P. Courtot, the Ostend (Belgium). con-
structor with the “Cosmos,” carrying a 200-horse-power
motor, and Marcel Hamand with the torpedo launch
“Patrie,” measuring 78 feet. It is now building at
Nantes.

The Largest Diamond in the World.

News comes from Johannesburg that the largest
diamond ever found has been taken out of the Pre-
mier mine. It weighs 3,032 carats in the rough. A
few years ago a large black diamond was found in
Brazil, which was somewhat larger. This gem was
of no ornamental use, however, and was eventually
cut up and used in making diamond drills. Except
for this, the gem just found is three times larger than
any hitherto discovered. The stone weighs about a
pound and a half. In cutting it from forty per cent
to sixty per cent will be lost. The stone’s value
will depend, of course, upon its quality and shape.

Approximately, the new stone weighs about 621.56
grammes, or about a pound and a half avoirdupois.
The last diamond of any note found in recent years
was the “Syndicate,” dug up in the De Beers mines.
It weighed, uncut, 960 carats.

Here is a list of a few famous diamonds:

Carats Carats

Diam- Dis- >
(rough) (cut) etét covered Furchaser Value
New Gem ...... 4inch 1905 .. ........ $4,000,000
Syndicate...... . FN 19w  Tiffany... ......
Kohinoor..,.... 790 102 . 1804 Queen Vic-
toria .... 600,000
Sanay .....eee.. 53 1477 Charles .
the Bold. 70,0°0

Hope ......ce... n2 44 1inch 16%8 TLouis XIV 350,000
Brazil... ....... 900 130 3inch 1680 Court of
Star of the Portugal 2,000,000

South..... . 24 83 ceen 1858 Paris...... 430,000
Nizan of Hyd-

erabad........ 431 209 e 1780 Paris .. 1,500,000
Orloff .... . 194 1776 Catherine
Moon of Moun- ) 5

taing.......... .... 177 Russia..... 50,000
Pitt ...... I 186 e 17— Louvre.... ......
Victoria ., o e 180 .. 1740 Nizau..... L.
Ernestine...... 221 10 ... 1900 Awmerica..  40.000
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THE SKI IN PEACE AND WAR.

As the days in the summer are long and bright in
the land of the Vikings, so they are dark and short
in the winter, and the winter is long and dreary, espe-
cially to people reared under a more southern latitude.
As a beaming light in all these gloomy seasons stands
the Norwegian sport, which. may be divided into four
groups: skiing, skating,

Scientific American

ski leaping competition in Sweden, and shared glory
and defeat with the boy from the farm and factory.

To get a clear conception of what this sport really
is, the ski must be tried. “Holmenkol” day is to Nor-
way what the Derby day is to England. The twenty-
five to thirty thousand spectators form from the early
morning a continuous stream of humanity from Chris-
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Notwithstanding its'apparent steepness, the angle of
the upper portion, that above the “hop” or ledge from
which the men bound, is only about 15 degrees, the
lower part 24 degrees, but the descent on ski only
occupies from seven to nine seconds, of which two to
three seconds may be in the air during the leap.
Presentlv the sound of a bugle is heard, and a dark
speck is seen descending
toward the center of the

coasting, and sleighing.
Skiing is the national
sport of Norway, and by
its prestige, the one most
devotedly pursued. The ski
has been used here for cen-
turies, if not as a sporting
implement, then as a nec-
essary means of locomo-
tion from one part of the
mountainous country to
another, where snows lie
deep and highways lie
buried or are unknown;
and while the ski to this
very day in several dis-
tricts serves a practical
purpose, it is mainly its

declivity, where the ledge
or platform whence the
leap is made is built. Then,
like a ball rebounding
from the ground, there
arises, and stretches into
the semblance of a man, a
figure which, making a
curve in the air, alights on
the slant beneath, shoois
downward on the level
with lightning speed, and
finally pulls up by a rapid
and graceful turn, facing
the hill he has so speedily
descended.

Words cannot adequate-

connection with the sport
that has made it known as
the “human wings.” As
there may be a great many who do not know what a
ski is, it may be stated that the ski consists of a nar-
row plank of wood, rounded and curved upward at
the toe, furnished with straps or thongs in the center,
cr somewhat behind the center, for fastenings to the
foot. The popularity of the ski sport is increasing
with every season.

As example of the popularity of the ski sport may be
mentioned that the Princes Gustav and Vilhelm have
a ski hut in the Jothunheimen (the loftiest mountain
regions of Norway) which they visit every year for
several weeks. The two princes took part lately in a

Winter Training of the Artillery.

tiania up to the heights of Holmenkollen, a distance
of about four miles. Various means of locomotion
are utilized on the occasion, such as ski, electric rail-
way, sleighs with ordinary horses and the horses of the
apostles. The leaping contest generally starts at one
o'clock and lasts about three hours. This year the
number of competitors was 244, whereof 26 had pre-
viously taken prizes in the Holmenkol races. The
slope itself is 186 yards in length, and rises to a height
of nearly 160 feet above the plain (lake), while the
platform of snow, or “hop,” from which the leap is
made, is situated about two-thirds of the way down.

ly describe the features
of such a contest, or the
sensations of an observer
when he sees the men swooping through the air, and
eifectually performing a feat which seems impossible
of accomplishment. It must be seen in order to be
understood, and even then, the stranger who views it
for the first time leaves the spot filled with apprecia-
tion of the daring exhibited by the Norwegian youths,
but still more or less bewildered by the spectacle. Not
long ago a ski runner jumped over a carriage which
came in his road.

The art of skiing is part of the military training
in Norway, The army has a ski corps as well as a
bicycle corps.

The Ski Corps Leaving the Barracks.

Skis Stacked Outside of Tents.

A Machine Gun and Its Sled Carriage.

THE SKI CORPS OF THE NORWEGIAN ARMY.



FEBRUARY 11, 19OS. Scientific American

o ———

The Great Concrete Wall for Diverting Water of the Upper River. Site of Power House, Seen From Canadian Side.

- o -

Riveting Re-enforcing Rings on a Flume Section.

Laving One of the 18-foot Steel Flumes. These Will Everywhere be Buried Intake of the 18-foot Flumes at Gate House, Showing Method of Concrete ¢
From Sight. Protection.

CONSTRUCTION OF THE ONTARIO POWER COMPANY’S 180,000-HORSE-POWER PLANT AT NIAGARA.—[See next page.]
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It is, however, only officers and petty officers who
receive training on ski, for the reason that the Nor-
wegian soldiers are drilled only in summer. This
fact, however, would be no serious drawback in case
of actual duty in the field in winter, becausé the Nor-
wegian army includes several companies, where every
man that ever wore the king’s uniform has from
childhood known how to handle a pair of ski to the
best advantage. For the last two or three weeks all
the cadets and all the pupils of the petty officers’
schools have been going through extensive drills out
in-the country. Some of them have slept twenty-four
nights in succession in tents on the snow-covered
field. ) :

It may be that military ski training would not be
of .much practical value to some other countries, but
it is.certain that in a country like Norway it would be
absolutely essential for the movement of troops in
many parts of the country in winter time.

GO &
o

ONTARIO POWER COMPANY’S POWER PLANT AT
NIAGARA FALLS.—II.

There are three power projects under way in Queen
Victoria Park on the Canadian side of the river at
Nijagara Falls, the combined output capacity of which
is to be 415,000 electrical horse-power. Of this stu-
pendous amount of electrical energy, the Ontario Pow-
er Company proposes to develop 180,000 horse-power,
which is the largest amount yet contemplated for
any single installation at Niagara Falls. It is within
25,000 horse-power of the total output of the two
great power houses of the Niagara Falls Power Com-
pany on the New York side at Niagara. .

In the development of the Ontario Power Company
there are features quite new in the Niagara region,
and none of the work done in developing power there
has been more interesting than that of this company.
The Ontario Power Company was second to select its
site and method of development on the Canadian side,
and its plan at the start called for the diversion of the
waters about Dufferin Islands in order that the fore-
bays might be constructed at the point selected. To
accomplish this, huge wing dams were  constructed,
and when completed a vast area of the river bed was
unwatered. }

This company’s plan called for the construction of
an outer and an inner forebay above the Dufferin. Isl-
ands, the point being about a mile above old Table
Rock. From the inner forebay it is planned to run
three steel flumes to Table Rock, where the water of
the flumes will empty into an open relief or spillway,
from which it will be carried through penstocks to
the turbines located in the power station at the water’s
edge in the gorge, very close to the foot of the Horse-
shoe Fall.

To develop the 180,000 horse-power contemplated,
the Ontario Power Company will divert about. 12,000
cubic feet of water every second from the river above
the Horseshoe or Canadian Fall. This diversion. will
be made at a point where the upper rapids begin. In

passing from the main stream to the outer forebay, the

diverted water will meet an ice fender or. curtain,
which is expected to prevent much of the ice that flows
down the upper Niagara from Lake Erie in winter
time entering the forebay. The ice curtain will drop
to within a few feet of the river bed, and it is ex-
pected that the powerful currents of the locality will
‘sweep the ice from the face of the curtain. The depth
of water at the intake will be about 13 feet. The area
of the outer forebay is about eight acres, while that
of the inner forebay is about two acres, making ten
acres in both forebays, all of which covers the normal
river bed, a considerable amount of which was blasted
away in order that a sufficient depth of water might
be obtained. In the construction of the forebays, piers
and various foundations, a vast amount of concrete
work was done. )

At times of high water the river wall of the outer
forebay will act as a spillway. ‘At the lower-end of
the outer forebay the walls are connected by a screen
house. 320 feet long, while at the lower end of the
inner forebay the gatehouée is located, and is 120 feet
in length. The water will be about 20 feet deep at
the screenhouse and 30 feet deep at the gatehouse.
Should any ice or debris reach the gatehouse section

of the inner forebay, it will be discharged through an.

ice run five feet wide.

The three steel flumes will tap the water supply at
the gatehouse, the flow being regulated by steel. gates.
One of the flumes has already been laid. It is made of

vb-inch steel plates, and has an inside diameter of 18

feet. Every 4 feet the plates are strengthened by 8-
inch steel deck beams riveted to the upper section. In
order that the presenceeof the big steel pipe might not
mar the scenic features of the park, the commissioners
of Victoria Park directed that it be laid in a trench
excavated for its entire length of over 6,000 feet. Pre-
vious to being covered by earth a conductor was placed
to carry off any electric currents that might cause
electrolysis, and the upper surface of the flume was
sheeted with concrete in order that any unequal earth
pressure might be reduced.
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Each 18-foot penstock is expected to supply about
4,000 cubic feet of water per second, and this water will
be caught up in eight penstocks and carried to the
station, making 24 penstocks in all that will pass
from the top of the bank through tunnels excavated
through the high bank, in order that they may not be
in view of sightseers on either side of the river, to the
power house. Six of the penstocks connecting with
each flume will bee nine feet in diameter, while two
others will each have a diameter of 30 inches. The
large penstocks will supply the turbines of the genera-
tor sets, and the small penstocks will supply the wheels
of the exciters. At the power house the nine-foot pen-
stocks branch out so as to supply water to the twin
turbines that will be used. These turbines will make
about 187 revolutions per minute, and will be direct
connected to generators of 10,000-horse-power capacity.
Tail races under the power house carry the discharge
water from the turbines to the lower river.

The generators will deliver three-phase current of
25 cycles and 12,000 volts. They will be controlled by
apparatus installed in a transforming and distribut-
ing station located on the bluff back of Victoria- Park
255 feet above the power station and. over . 500
feet back from it. It is provided in the agree-
ment made with -the park commissioners that - all
the power must be used outside of the. park limits,
but if, there is demand for it, one-half of the pro-
duct of: the station must be delivered to Canadian
consumers. The Ontario Power Company has made
a contract with the Niagara, Lockport and Ontario
Power Company whereby it is to deliver 30,000 elec-
trical horse-power at the international boundary line
at or near the Niagara whirlpool by July 1, 1905,
and an additional 30,000 electrical horse-power at the
same point by January 1, 1907. This contract extends
to April 1, 1950, and may be extended sixty years
longer, or to 2010. On its part, the Niagara, Lockport
and Ontario Power Company is to erect a transformer
station on the American side of the river, and it is to
construct a transmission line as far east as Rochester,

N. Y., by July 1, 1905.- From this, one is led to believe

that a portion of the product of the Ontario Power
Company will be transmitted to Lockport, Medina,
Albion and other places in western -New York.

For its rights in Victoria Park, the Oniario Power
Company pays an annual rental of $30,000 a year, and
in addition will pay at the rate of $1 per horse-power
for all power sold above 20,000, up-to 30,000 horse-
power; 75 cents per horse-power for all above 30,000,
up to 40,000, and 50 cents per horse-power for all sold
or disposed of above 40,000 horse-power. i

The engineers of the Ontario Power Company are
Messrs. P..N. Nunn and L. L. Nunn, while the residert
manager is Mr. Banker R. Paine.

. oS R
The New Chinese Trade-Mark Law.
The increase of business of our~Western merchants

with the Far East, and the difficulties experienced in,

prolecting - trade-mark rights, familiar enough in- .the
Occident, but little known in the Orient, have led to
the enactment of new trade-mark laws in Asiatic
countries.. The old laws, while satisfactory under the
oid cquitions, were not suitable under Western
c»ha‘ngéd business methods. When there are few
middlemen, and most of the business done is an
exchange between manufacturer and consumer, the
value of a trade mark is not apparent; for the con-
sumer knows whose goods he is purchasing, and if
the manufacturer has a reputation for the quality or
quantity of merchandise sold for a fixed price, the
consumer may go again to the man whose goods he
previously found to be satisfactory. Where, how-
ever, the goods are sold in quantities to middlemen or
storekeepers, the consumer is unable to determine
whose goods he is purchasing when there are no labels
or trade marks on -the wrappers. With the extensive
use of trade marks without changes in the laws to
protect this new species-of property, there was consid-
erable opportunity for fraud. For some time, it has
been customary for Western merchants to protect their
trade marks in China by registering them in the con-
sulates of the home countries, the consuls of the differ-
ent countries recognizing the property rights. of the
registrants, and enforcing them against infringers who
were citizens of, their respective countries, and the
China Foreign Office enforcing rights when thee in-
fringer happened to be a Chinese. The many offices
at which registration could be secured, and the unset-
tled . procedure which was followed in: proceeding
against infringers, led to the passage of the new
Chinese law, under which the trade marks of all mer-
chants doing business with China should be registered.
The new law provides for the grant of registration to
the first person filing an application, the only excep-
tions being in cases where the applicant has protected
his mark under the old procedure, by securing a regis-
{ration at a consulate, and where registration has been
secured in the home country of the applicant. To
secure the benefit of these exceptions, the applicant
should file his Chinese application within six months
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of October 23, 1904. When the home registration is se-
cured after October 23, 1904, the proprietor of the
mark has four months in which to file his Chinese
application with the priority of the date of the home
registration. As the time in which merchants may
file their application in China with the priority of
Qctober 23, 1904, will shortly expire, many applica-
lions are being filed. When the applicant is unable to
take advantage of the provisions which enable him to
claim the date of the passage of the new law or the
date of his home registration as his date of priority in
China, his application is dated as of the day on which
it is filed.

Ample provisions are made for the enforcement of
the rights granted by the new registrations.

P -
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The Cuarrent Supplement.

Dr. Alfred Gradenwitz -opens the current SUPPLE-
MENT, No. 1519, with an illustrated article on a gigantic
electric crane, which has a maximum lifting power of
225 long tons. - Mr. R. C. Carpenter writes on some
recent experiments with materials which retard the
activity of Portland cement. “Leather from . Seal
Skins” is the subject taken by Mr. Charles H. Steven-
son for discussion. The optician will read with interest
an article on ti.::raw materials used in silvering. Na-
pier has designed a launch for, the.British Admiraity,
capable of carrying six officers in full dress out to a
vessel anchored in any weather, even half a gale of
wind, at a considerable speed, without being incon-
venienced by spray or water. A portable oil engine
with a reversing gear is described and illustrated.
The plant is capable of moving over heavy and difficult
country where roads are practically non-existent. An
article of speculative interest is that entitled “The
Molecule, the Atom, and the New Theory of Matter.”
A list of prizes proposed by the Paris Academy of
Sciences for 1905 is published. Capt. Winkler of the
German navy succeeded in ascertaining the meaning
of the Marshall Islands sea charts after repeated fail-
ures. As the islanders are beginning to use Européan
methods of navigation and to discard: their own, the
knowledge of these ‘charts will probably disappear :in
a few years. A paper from his, pen in the SurpPLE-
MENT Will therefore be read with considerable inter-
est. A sixth paper by Prof. N. Monroe . Hopkinson
experimental electrochemistry is published. The sub-
jects discussed are ‘“Faraday’s law,” “Voltameters,”
“Experiments with frozen electrolytes,” “Heat convec-
tion in electrolytic conduction.” Dr. Kohnke’s paper
on ,the mosquito question :is conclﬁded,» the present
installment being devoted to answering, the.question
“How Do Mosquitoes Transmit Disease?”’ "The usual
science notes, electrical notes, and engineering notes
appear.

Passage of the New Trade-Mark Law by the Senate,

The Senate has .passed. Mr. Bonynge’s trade-mark
bill, and sent it- back to the House: for the accept-.
ance of a few minor changes. 'In all likelihood :the.
new law will go into effect. on April 1, 1905. This law
will work a most salutary improvement in American
trade-mark conditions. Particularly important are the
provisions which permit the owner of a mark that
was not registrable under the old law, because it was
descriptive or geographical, to register under the new
law, provided the mark has been used ten years.

Furthermore, there is nothing to prevent trade
marks registered under the old law from being re-
newed under the new law six months prior to their ex-
piration. The advantages of this procedure from a legai
standpoint are the following: An infringer can be more
surely followed and more heavily punished under the
new law; and the injunction obtained against him is
operative in every circuit court of the United States
without a rehearing. 'The provisions of the law have
already been fully discussed in these columns by ex-
Assistant Commissioner of Patents Greely, the father
of the bill.

The British War Office has adopted a novel blank
firing attachment for machine guns that has been’ in-
vented by Mr. Ramsay, one of the experts to the firm
of Vickers, Sons & Maxim. By means of this attach-
ment, a machine gun can be fired at a very rapid‘ra)te
without incurring any risk of injury to the barrel or
mechanism of the weapon. It also allows the:gun:to
be put through all its various evolutions in slow time
in exactly the same manner as when it is discharging
automatically, by means of a belt loaded with dummy
cartridges, thereby affording a ready means of in-
struction. With this new attachment it will be rend-
ered possible to discharge some 200 rounds per minute.
whereas at present, by using the service blank cartridge
and loading by hand after cach round, it is impossible
to fire more than 60 rounds per minute. Tt will now
be possible for Maxim guns to participate effectively
in field maneuvers or field-day exercises, which has
hitherto been impossible, owing to the serious disad-
vantage in loading.
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NEW AUTOMOBILE RECORDS AT THE FLORIDA
RACES,

Since our issue of last week some of the automobile-
speed records there reported have been broken and
other records have been made. The greatest feat was
the lIowering of the mile by Mr. H. L. Bowden, who suc-
ceeded in driving his 120-horse-power Mercedes racer
that distance in 32 4-5 seconds, or at the rate of 1093
miles an hour. This reduction of 12-5 seconds in the
time for one mile by the same machine within a week
makes the mile in 30 seconds, or 120 miles an hour,
seem not at all a remote possibility. Mr. Bowden's
racer, as well as some of the others here mentioned,

were illustrated in our last issue. Besides running 100.

mi_lgs and making seven turns in the Vanderbilt Cup race
in the record time of 1 hour, 18 minutes, and 24 seconds,
H. W. Fletcher, on Mr. O. F. Thomas’ 80-horse-power
De Dietrich, made the best time for 50 miles—38 min-
utes, 58 seconds—in-a handicap race for the Burgoyne
Cup. A new 10-mile record of 6:15, .which is 35 sec-
onds faster than that made by W. K. Vanderbilt, Jr.,
on a 90-horse-power Mercedes last year, and which
representsyav galn in average -speed of 8 1-5. miles an
hour, was made:by McDonald. on his 90-horse-power,
six-cylinder: Napier. The average speed was 96 miles
an hour, and the record was made in competiiion. The
best 5 miles in' competition was done in 3:23 2-5 in the
first heat of the race for the Brokaw trophy. This time
was made by Mr. E. R. Thomas 'with' his 90-horse-
power Mercedes. One of our pictures shows him mak-
ing the record. He also won the final in 3:30 1-5.
The '20-mile race for the Thomas trophy was also
won by McDonald, the time being 15:23, as against
Mr. Vanderbilt's 17:02 last year. This is a total gain
in average speed of 6.63 miles .an hour, the speed at-
tained this year being 77.08 miles an hour. This would
indicate that the six-cylinder Napier, although of nom-
inally the same horse-power as the four-cylinder Mer-
cedes that made last year’s
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horse-power Mercedes (formerly Mr. Vanderbilt’s car
and the one with which last year he covered 50 miles
in 40:49 4-5) was second in 41:58 4-5. His handicap
was 4 minutes, 1 second. Conant on R. E. Jarrige’s 45-
horse-power De Dietrich, with an 8 minute handicap,

i
|
|
Mr. William Wallace Making a Sharp Turn in the
100-Mile Race for the Vanderbilt Cup.

was third in 46:25 3-5. Despite the fact that the race
was run with four controls at the turms, while last
year no stops were made at the turns, a gain in aver-
age speed of 31, miles an hour was made, Fletcher’s
average speed being 76.98 miles an hour.. In the 20-
mile race also the turn was neutralized, so that the

record, is in reality a much |
more powerful! car. Wil- ‘
liam Wallace on his 90- |
horse-power Fiat—the car |
shown ~making a sharp
turn in the'100-mile race—
was second in the 20-mile
event in 15:34; and Fletch-
er, whom we also show on
his De Dietrich, was third
in 15:36 4-5. Sartori on
the 90-horse-power Fiat
came in fourth in 16:05.
The '50-mile handicap
race was won by Sartori,

'; River last fall.
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cars had to make a complete stop and start again; yct
the gain in average speed was made despite this fact.

The 100-mile race for the Vanderbilt Cup was the,
only one in which the turns.were made at speed. In
this race an average speed of 76.53 miles an hour wag
attained. As mentioned above, Fletcher on an 80-
horse-power De Dietrich won in 1:18:24, Bernin on a
60-horse-power Renault being second in 1:21:38, anil
Sartori on a 90-horse-power Fiat third in 1:21:44 1-5
A 90-horse-power Mercedes driven by H. Le Blanc took
fourth place in 1:24:28 4-5; and Walter Christie, on his
70-horse-power racer described in our recent Automo-
bile number, fifth place in 1:27:16 4-5. William Wal-
lace, on his 90-horse-power Fiat, lost a front tire 16
miles from the finish, and ran this remaining distance
on the rim. Of the other four machines that started,
McDonald’s Napier punctured a tire at the end of 60
miles and dropped out; Stevens’s Mercedes scored a
cylinder, which put it out of the running; and an
80-horse-power Pipe car and 45-horse-power De Diet-
rich stopped with minor troubles.

On January 31, the last day of the races, Walter
Christie made a mile from a flying start in exactly 40
seconds, which is a new record for American gasoline
machines. Besides taking also fifth place in the 100-
mile race, Christie’s machine won the 50-mile race for
American cars, and was the only domestic machine that
made a favorable showing throughout the meet, de-
spite the fact that several well-known manufacturers
had new and also tried-out racers on the beach.

The automobile races at Ormond were followed Ly
motor-boat races at Palm Beach, in which the racer
“Challenger,” fitted with a 150-horse-power’ Simplex
eight-cylinder engine, covered 4 miles in 8 minutes,
41 2-5 seconds (27.61 miles an hour) the first day, one
mile in 2 minutes, 11 2-5 seconds (27.39 miles an hour)
the second day, and 8 miles in 16 minutes, 33 seconds
(29 miles an hour) the third day, which is the
fastest time made up to
the present with a motor
boat, being 0.58 mile an
hour faster than the time
made by the 60-foot, 175-
horse-power motor boat
“Onontio” on the Hudson
The “On-
' ontio” covered one nauti-
' cal mile in 2 minutes, 26
seconds, which is equiva-
R e lent to 24.66 knots per
hour. or 28.42 statute miles.
A picture of her at full
speed appeared in our No-
vember 19, 1904, issue.

——— e —

whose 90-horse-power Fiat
was given a handicap of
4:50. The time of the win-
ner was 40:20. E. Freder-
icks on Mr. Shanley’s 99-

The time for the final of this race was 42 seconds ; that for the first heat was 411-5. Ross also made a record mile and kilometer in

Ross’ Steam Torpedo \Viﬁning the Mile Race for the Dewar Cup from the 90-Horse-Power

Napier Car by 3-5 of a Second.

38 and 24 seconds respectively.

Silver Soap.—Cocoanut
oil soap, 8 oz.; hot water,
8 fl. oz.; prepared chaik,
16 oz.

>

Mr. E. R. Thomas Winning the Brokaw Trophy.

Record : 5 miles in 3 minutes, 232 seconds in first heat and same distance in 3 minutes, 80} seconds in fina'.

The Start of the Mercedes Racers.

NEW AUTOMOBILE RECORDS AT THE FLORIDA RACES.

Fletcher on an 80-Horse-Power De Dietrich Racer.

Record : 50 miles in 38 minutes, 58 seconds, and 100 miles in 1 hour, 18 minutes, 24 seconds,
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OIL CAN WITH MEANS FOR CLEANING THE SPOUT.
Pictured in the accompanying engraving is an oil can
provided with a simple means for clearing the nozzle
or spout of all obstructions, while expelling the con-
tents. The can is also so arranged that it will posi-
tively deliver the oil. The general shape of the can
is of the usual type, with the spout screwed into the
top of the body por-
tion, The bottom of
the can, however, is
formed with an in-
wardly-extending cyl-
indrical chamber, in
which a hollow cylin-
drical plunger is fit-
ted. This plunger,
which is open at its
upper end, contains a
spiral spring that ex-
erts pressure between
a plate in the bottom
of the plunger and the
end wall of the cylin-
drical chamber. An
opening is formed in
this wall through
which the clearing rod
— passes. The latter is
OIL CAN WITH MEANS FOR formed integral with
CLEANING SPOUT. the plate above re-
ferred to, and its up-

A3

u@ﬂ%

per end projects well up into the spout of the can. '

An oil-tight joint is effected between the plunger and
the cylinder, by means of suitable packing, which is
held in place and expanded by a gland threaded into
the mouth of the cylinder. In use, the oil may be
expelled by inverting the can and pressing the plunger
inwardly against the spring. This movement will
produce a flow through the spout equal in volume to
the amount of air displaced by the plunger, and at the
same time the movement of the cleaning rod into
the opening of the spout will dislodge any obstruction.
It should be noted that both the cylindrical chamber
and the plunger contain the oil which is within the
can, and that as a result the capacity of the latter is
only diminished by the space occupied by the compar-
atively thin walls and the slender rod and spring.
the inventor of this improved oil can is Mr. George
Palm, of Butler, Penn.

>

AN IMPROVED TYPE OF WATER-TUBE BOILER.

In the accompanying engraving we illustrate an
improved type of water-tube boiler which has recently
been patented by Mr. James M. Colman, of Everett,
Wash. The principal objects of the inventor in de-
signing this boiler were to increase the efficiency and
at the same time to decrease the cost of manufacture
and maintenance. This he effected by means of a new
arrangement of the parts. Mr. Colman’s boiler, as in-

AN IMPROVED TYPE OF WATER-TUBE BOILER.
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dicated in the drawing, is quite different from ordi-
nary types of boilers. The boiler foundation may be
of any desired construction, but cowprises, in addition,
a series of water pipes laid in the cement of the
foundation to keep the hot ashes in the ash pits from
unduly heating the foundation parts and burning out
the timbers. These water pipes are indicated at 4
in the engraving. Above the water plpes is a layer of
bricks which forms the bottom of the ash pits, B.
The usual shaking grates are indicated at ¢. The two
furnaces and ash'pits ‘are separated from each other
by a central brick partition, which extends upward a
short distance above the grates.. Alung the top of this
partition a perforated pipe, D, is laid, through which
air is admitted to aid the combustion. The iron cas-
ing of the boiler is suppdrted by columns at the cor-
ners, and is furnished with asbestos lining. J.ongi-
tudinal seams are provided on the outside of the front
plate, as shown at E, arranged for easy access ir: case
of repairs. The casing is also formed with a series of
holes, F, through which the soot may be blown out.
Each hole has a short piece of tube expanded into it
and projecting out of it. A cap covers the end of the
tube and may be easily removed when it is desired to
blow out the soot.

The boiler system comprises a tier of large tubes or
drums, G, at each side, and these at the front and back
of the boiler are connected by similar tubes or head-
ers, H. The headers and side tubes are joined to-
gether by series of short tubes, K, as shown. The
water tubes of the boiler, which are indicated at L,
are inclined and extend from back to front, being ex-
panded into the headers at each end. TUpon the top
of the boiler is the steam drum, M, which is connected
to the uppermost header by a series of tubes. The
water-gage glass is shown at N. The headers and side
pipes of the boiler, which are of the same size, are
large enough to permit a workman to enter when it is
desired to effect repairs. Entrance may be had
through the manhole provided at the rear of the side
pipes. The joints of the water tubes are thus laid
open to inspection. Similarly the steam drum, M,
may be entered through the manhole, shown at the
left-hand end.

As will be observed by studying the engraving, the
hoiler is very compact and the construction is very
strong. The large side pipes intersecting with the
headers serve to brace the parts, obviating the neces-
sity of staybolts. There are no hand-holes to weaken
the structure, nor are any threaded joints used, the
parts sbeing connected by expanded joints, and the
seams being riveted. The large «side pipes and the
headers not only give complete and ready access to all
parts of the boiler for cleaning and repairs, but also,
owing to their large capacity, they permit the boiler
to carry a larger quantity of water than forms here-

tofore known, thereby securing more steady steam .

and obviating the danger of burning out the water
tubes. Perfect facility is obtained for separating water
from steam, yielding a dry steam, and thereby insur-
ing economy. The circulation of the boiler is very
good and is ample to carry off all the steam generated.
Expansion in the inclined water tubes, L, causes an
upward flow toward the front headers, the return flow
taking place through the side pipes. The circulation
ie greatly assisted by the series of short tubes, K,
which connect the tiers of headers and side pipes to-
gether. The openings, ¥,
are also important, as they
provide convenient means
for cleaning out the soot
collected on therpipes with-
out removing any of the
plates of the bciler casing.
But if at any time it may
be desired to effect an en-
trance therein,.a plate may
be removed from ‘the front
of the boiler by opening
the seams, E. The con-
struction provides a large
grate area and the grates
may be adapted to burn
any kind of fuel. No spe-
cial fittings are required
that must be obtained
from the manufacturer, so
that any boiler-maker can
repair the parts.
—_—>rr
Experiments have been
carried out by the British
Admiralty with a new type
of collision mat, which is
the invention of Messrs.
Speeding & Co., Sunder-
land, with very satisfac-
tory results. The device
was placed over an inlet
orifice of one of the dcck
caissons, having a head of
water over it of 12 feet to
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a pressure of 6.68 pounds per square inch, while the
inlet valve was open, the water passing freely
through the 2-foot orifice. Immediately the mat was
applied to the orifice the flow of water was completely
stopped. The tests are to be repeated when one or two
alterations in the device, which were seen to be essen-
tial, have been carried out.

~——

ODDITIES IN INVENTIONS.

AN ImPrOVED ToBAcco PoucH.—A Californian has in-
vented a rather novel tobacco pouch, which we illus-
trate herewith. The pouch is provided with a measur-
ing device which will measure off a quantity of te-
bacco necessary to fill a pipe, or to make a cigarette.

Scv.AmNY.

TOBACCO POUCH WITH MEASURING DEVICE.

This measuring device consists of a cylinder formed at
the upper end of the pouch. This cylinder is covered
at the top by a lid which is kept closed against the
pressure of a spring-actuated hinge, by means of a
spring latch. A sliding plate is provided within the
pouch to close the lower end of the cylinder. This
plate may be operated by a thumb piece, projecting
through the upper wall of the pouch. In use the plate
is moved clear of the cylinder, and the pouch is in-
verted to fill the cylinder with tobacco. Then the plate
is moved to closed position, and the lid is released,
causing the measured amount of _t'obacco to flow out
into the pipe. The measuring chamber thus prevents
waste. The pouch is particularly useful for smokers
who make their own cigarettes. When adapted for
that purpose the cylinder is made of a size to measure
just the quantity of tobacco necessary for a single
cigarette.

DETACHABLE HANDLE FOR VALISES.—The handles of
valises, traveling -bags, and the like, which are sub-
jected to long and continued use, or to rough treat-
ment, are very apt to wear out and break at a most
inopportune time. The ordinary type of valise handle
is a rather difficult thing to apply, and requires the
use of special tools. But a new type of handle has just
been invented which may be.quickly applied by anyone
without tools. It comprises a body part made of padded
leather, and formed with a central depression in its
upper face to receive a strap which is stitched thereto.
The ends of the strap are passed through the rings on
the valise frame, and then buckled together at the top
of the handle. A couple of metal retainers serve to

DETACHABLE HANDLE FOR VALISES.

hold the straps' in the groove of the handle piece.
Since the buckle rests in this groove, the hand is pre-
vented from coming in contact therewith and. being
bruised by the metal parts while the valise "is 'being
carried. It will be observed that neither sewing nor
riveting is necessary in applying the device, and that
both time and expense are saved thereby.



FEBRUARY 11, 1905.

Scientific

American

129

RECENTLY PATENTED INVENTIONS,
Electrical Devices.

TROLLEY.-—G. H. TuTTLE, Shorter, Ala. In
this case the invention relates to improvements
in trolleys for engaging with overhead wires
of electrically-operated railway-cars, the ob-
ject being to provide a trolley of simple and
novel construction that may be readily en-
gaged with a trolley-wire or removed there-
from and that when in connection with a
wire will be secured from accidental dis-
placement.

ELECTROMAGNETIC TRACTION DEVICE.
—G. W. THoOMPSON, Melrose, Mass. In its
simplest form Mr. Thompson’s invention con-
sists of means for producing a magnetic pull
at a point upon the periphery of a wheel of
ferruginous material at the place of .contact
between that wheel and another wheel en-
gaged thereby. He seeks to give the magnetic
pole its greatest intensity at the point where
the contact takes place between the wheels.
The invention is of peculiar value in any ma-
chine where the desired change in speed ro-
tation is greatest on account of economy of
space and absence of added friction upon bear-
ings—as when belts are used.

SHEATH FOR TROLLEY-WHEELS.—S.
JurADO, New York, N. Y. One purpose of the
inventor is to provide a sheath and a pivotal
support on the sheath, through which sup-
port the bearings of the trolley-wheel extend.
Another, is to provide springs at opposite sides
of the support, connected with the sheath,
whereby the wheel is held normally in longi-
tudinal alinement with the sheath and where-
by the springs will permit the wheel to move
to right or left, as direction of the trolley-
wire may demand, the springs acting automat-
ically to restore tne wheel to normal position
in longitudinal alinement with the sheath as
soon as a straight stretch of wire is reached.

Of Interest to Farmers.

HAY-SLING.——C. R. ScHuULTZ, Poynette,
Wis. The aim of this improvement is to pro-
vide a sling which may be easily and quick-
ly dismembered, so that the contents of the
sling may be dumped whenever and wherever
desired. A further aim is to so construct the
device that it may be expeditiously handled
and so that all the parts may be quickly as-
sembled for use.

COTTON-CHOPPER.—T. J. Lowry, Mount-
airy, N. C. This invention relates to ma-
chines used for the cultivation of cotton-plants
and removal of weeds from rows of growing
cotton or other plants, and has for its object
to provide novel details of construction for a
machine of the character indicated that afford
a conveniently-operated device which may be
altered in adjustment quickly to put it into or
out of service, while the machine is being pro-
gressively moved and also to change the
depth of the cultivator-blades in the soil to
suit the needs of the service.

COTTON-PICKING MACHINE. — J. C.
Groves, Selma, Ala. The improvement has
reference more especially to pickers or harvest-
ers which are both hand-supported and hand-
operated; and one of the principal objects
thereof is to overcome numerous objections
common to many contrivances devised for
similar purposes. A further object is to pro-
vide a machine comprising few parts and one
easily operated to pick or harvest cotton with-
out injury to the unopened bolls on the stand-
ing plants in the field.

Of General Interest.

BRIDLE-STRAP FOR UPRIGHT-PIANO
ACTIONS.—J. AmmoN, New York, N. Y. Bri-
dle-straps as aeretofore used were usually
made of a piece of tape reinforced at one end
by a piece of leather, and the reinforced por-
tion was provided with an aperture for en-
gagement with the point of the bridle-wire.
The leather of the reinforced portion in time
became hard and brittle, and hence readily
broke at the apertures and weak portion.
With this improvement the defect is overcome
and a durable non-apertured strap is produced
which can be readily fastened in position on
the bridle-wire.

APPARATUS FOR TREATING WOOL-
WASH WATERS.—G. E. BrHRENS, Ivoryton,
Conn., and G. TAYLOR, New York, N. Y. The
improvement of these inventors relates to an
apparatus for treating waters or ‘“suds” ob-
tained in the scouring operation of wool for
the purpose of eliminating grease or fat, dirt,
and other impurities. One object is to pro-
vide a form of apparatus wherein the refuse-
laden liquid from wool-scouring machines may
be treated by proper chemical agents in an
economical and relatively expeditious manner
for the purpose of “filtering the impurities
from the water and for separating fats and
grease from dirt or other refuse.

OIL-PAINT.—M. HERISSON, 8 Rue du ‘Sen-
tier, Paris, France. In this instance the in-
vention has relation to improvements in the
manufacture of oil-colors, more particularly in
view of obtaining a white color or paint which
is unalterable in air and in water, salubrious
to use, covering well the surfaces of a smooth
aspect, mixing with any and every color with-
out changing the tints, and doing away with
minium for painting on iron.

SLIDING-DOOR HANGER.—G. Voer and
J. MILLER, Covington, Ky. The Messrs. Vogt
and Miller invention is an improvement in

sliding-door hangers or supports, and especial-
ly in the devices for holding the door of the
car, the invention having for an object among
others to provide a novel construction in the
form of a support for the lower end of the
door adapted to slide on the rail at the base
of the doorway of the car.

WATERPROOFING AND PROCESS OF
MAKING SAME.—H. PASCHKE, New York,
N. Y. The prime object of this invention is
to provide a system by which tunnel-walls
may be rendered thoroughly waterproof with-
out use of heat generated in any manner. To
this end a  waterproof covering is provided
formed of sheets of fabric or the like satu-
rated and coated with waterproof substance
and united in a cold state by causing the
waterproof substance of all the sheets to
amalgamate into homogeneous mass by apply-
ing a cold solvent to the waterproof sub-
stance with which the sheets are coated. This
solvent is combined with the basic element of
the waterproof substance with which the
sheets are saturated, so as to control the solv-
ent and insure its proper action without em-
ployment of heat.

SHOE-LACE.—G. H. NicHOLLS, Galveston,
Texas. The object of this invention is to pro-
vidle an improvement in shoe-laces, such as
ordinarily tied and fastened in bow-knots.
Much annoyance is commonly experienced by
wearers of shoes provided with this form of
lace by the knots tending to become loose and
untie in consequence of the friction of the
bows of the knots with the edges of skirts
or trousers. Mr. Nicholls has devised a lace
which may be quickly tied and so securely
that it cannot be loosened accidentally.

SUPPORT FOR PICTURE-FRAMES, ETC.—
J. MoHLBERG, New York, N. Y. It is the pur-
pose of this inventor to provide a support for
picture-frames and similar articles arranged
to allow of moving the supporting member
into an active position for supporting the arti-
cle upright on a table, shelf, floor, or other
surface and to permit of conveniently swing-
ing the supporting member into an inactive
folded-up position for shipping the picture-
frame in compact form.

FOLDING BOX.—J. R. MEeDLEY, Atlanta,
Ga. Mr. Medley’s invention relates to collap-
sible pasteboard boxes, such as are used by
milliners and other persons for holding ladies’
hats and other articles of merchandise. The
object is to provide a box arranged to fold up
flat for convenient storage and shipping and
to allow the user to readily extend or set up
the box for filling the same with articles of
merchandise.

HEATING COMPOSITION.—E. Karka, New
York, N. Y. This invention relates to the re-
tention of heat and emitting it for long per-
iods. The inventor has discovered that by
the use of a composition of two or more of
certain crystalline salts a great increase in
utility and effectiveness is produced, a higher
temperature can be reached, the heat may be
retained for much longer periods, at the same
time much smaller amounts of material are
required and other advantages will result. If
a receptacle be provided with such a composi-
tion and heated until all ingredients are melt-
ed, a source of heat is obtained which remains
at gradually-lowering temperature until they
are recrystallized.

CLAMPING DEVICE.—A. J. WEgED, New
York, N. Y. The objects of this invention are
to clamp flat plates or other articles firmly
in position relative to each other, to permit
turning them to present different edges to the
operating position without danger of slipping,
to hold them in any number of predetermined
positions, and at the same time to provide a
gage for use when anything is to be applied
to the articles operated upon.

Hardware and Tools.

NAIL-PULLER.—H. L. FisH, Eau Claire,
Wis. In operation when the parts are in full-
line position the operator clasping the handle at
the top of the main bar may push said bar to
bring the parts to a position when the claw
proper will engage with the head of the nail. He
may now pull back on the upper end of the bar,
bringing it into contact with a stop to tip the
claw and its carrier to the position for draw-
ing the nail. The bar projects below pivotal
connection with the carrier, so that the lower
end of the bar may be crowded against the
box in forcing the claw into engagement with
the head of the nail.

Household Utilities.

WASHBOILER.—J. E. FAucerT, Kenmare,
N. D. In the use of this apparatus the alothes
are placed in a vessel and the latter lowered
in the water of the tank. To remove the
clothes from the tank, the vessel should be
elevated sufficiently and secured for draining
purposes. When the clothes are drained, the
suspending-chains may be wound on the shaft,
elevating the vessel, the latter being adjusted
as just described, with its chains wound on
the shaft. The shaft may be utilized as a
handle adapted to be grasped, and thereby
facilitate handling of the vessel with hot wet
clothes contained therein. When the boiler
is not in use, the standards may be compactly
folded within the tank and its cover arranged
in place.

MATCH-BOX HOLDER.—O. (. LUTHER, 24
Grafton Street, Brockton, Mass. It is the ob-

ject of this inventor’s improvement to provide
a match-box holder more- especially designed
to receive and hold a box of parlor, safety,
or other matches in such a manner as to pro-
ject the matches beyond the box for conven-
ient withdrawal by the user and to utilize the
drawer of the box of matches as a receptacle
for the burned matches. The device can be
cheaply manufactured.

DIVAN FOLDING BED.—W. THOMPSON,
New York, N. Y. The invention refers to
folding beds, the more particular object being
to produce such a bed suitable for use as a
divan, and in which no particular crowding
of the mattress occurs when  the esame is
folded. It is not necessary, therefore, to use
a so-called ‘broken-back’” mattress, as a high-
grade mattress of ordinary construction. may
be employed without any special effort being
necessary to bend it in the middlé. All parts
of the device are maintained in symmetrical
relation and this prevents one part of the mat-
tress from being depressed relatively to anoth-
er part thereof when the mattress is folded.

Machines and Mechanical Devices.

FURNACE FOR ROASTING ORES, ETC.—
W. W. Topky, Iola, Kan. Mr. Tobey’s inven-
tion has reference to kilns for roasting ores
and the like, and relates to that type of kilns
in which the furnace proper is divided into
two parts for the purpose of allowing rakes or
agitators to pass longitudinally through the
furnace.

LADLE MECHANISM.—J. C. McCoy, Me-
tuchen, N. J. Among other objects this in-
ventor attains: First, a provision for adjust-
ing the ladle so as to maintain the same ap-
proximately level, thus facilitating the casting
of copper as rapidly as possible when it has
attained the proper pitch; second, a saving of
time by handling the copper very rapidly;
third, pouring the copper from a plurality of
spouts at the same time under conditions oth-
erwise offering more or less difficulty.

DREDGE.—J. HENDERSON and H. G. PEAKE,
Oroville, Cal. The dredge is adapted for the
raising of gold-bearing sands and similar oper-
ations. As apparatus of this class is usually
operated there is much relative movement or
slipping between buckets and supporting-wheels,
which causes the coacting surfaces to wear
quickly and shortens life of the parts. The
engagement between the corrugated faces will
compel the elements to move together, greatly
reducing wear, and what occurs is received by
readily-removable plates, replaceable at slight
expense. Toothed engagement between buck-
ets and rolls compels the latter to move with
the former at same rate and avoids danger of
rolls becoming stuck, and thus becoming sta-
tionary and wearing the buckets and themselves
into flattened sections.

Prime Movers and Their Accessories.

ROTARY ENGINE.—I. F. PARMENTER, Ber-
lin, Mass. In the present patent the inventionr
has reference to rotary engines, Mr. Parmen-
ter’s more particular object being the produc-
tion of a type of reversible engine possessing
certain advantages in the distribution of the
steam. In carrying this out the inventor has
produced a novel mechanism for accomplishing
the indicated purpose.

DROP-FEED FOR LUBRICATORS.—E. D.
MARVIN, Plains, Pa. The object in this inven-
tion is to provide a drop-feed for lubricators
such as are mainly used on locomotives and
other places exposed to the inclemency of the
weather, the feed being arranged to prevent the
sight-feed tube from breaking and to allow a
proper viewing of the lubricant-drops.

LOCOMOTIVE-BOILER.—N. I. WARREN,
Macon, Ga. In this patent the object of the
invention is the provision of a new and im-
proved locomotive-boiler which is simple and
durable in construction and arranged to pro-
vide a clear space between the fire-box and
the wagon-top unobstructed by stays or the
like.

WATER-HEATER FOR LOCOMOTIVES.—
W. H. RicHMOND, Marquette, Mich. The wa-
ter mechanism in the front end of the loco-
motive is heated in three different ways, first,
by the exhaust from the air-pipe into the heat-
er ; second, by the flames and waste gases, and,
third, by waste heat radiating from the flue-
sheet. In the c¢rdinary locomotive there is
considerable waste heat at this point, and the
principal spurpose of the invention is to pre-
vent this waste of heat, thereby economizing
fuel. Another object attained, however, is to
enable the boiler to raise steam more quickly
and also to slightly enlarge the capacity of
the boiler.

Railways and Their Accessories.

WASHER.—H. M. Warrt, Chicago, Ill. Mr.
Waitt’s invention relates to washers, and par-
ticularly to those adapted for use in connec-
tion with railroad-track bolts and in similar
situations where it is important to provide
against the nut slackening off under shocks or
vibrations. Its principal objects lie in the
provision of a simple and secure device of this
character.

BRAKE MECHANISM F'OR INCLINED
RAILWAYS.—S8. E. JACKMAN, New York, N.
Y. The object of the present invention is to
provide a brake mechanism for inclined or
pleasure railways arranged to permit the brake

attendant at the station to conveniently actu-
ate the brake mechanism in the track to brake
and stop a car or release the same, at the same
time the attendant being enabled to give full
attention to passengers to prevent accidents
when they leave a car or embark in the car
for a journey over the railway. It relates to
a former patent granted to Mr. Jackman.

RAILWAY . TRACK AND CAR.—S.  E.
JACKMAN, New York, N. Y. The invention
relates to railways, such as switchback or in-
clined railways used in pleasure-resorts, exhi-
bitions, and the like. The object is to provide
a railway track and car arranged to insure
the proper travel of the non-flanged car-wheels
of the car on flat rails, especially around
curves, without producing undue friction and
without danger of the car wheels leaving the
flat rails.

CAR-STOPPING DEVICE FOR INCLINED
RAILWAYS.—S. E. JAckMAN, New York, N.
Y. This improvement has reference to in-
clined or switchback railways, such as are used
in pleasure resorts, exhibitions, and like
places. The purpose is to provide a car-stop-
ping device for inclined railways, arranged in
case one of the cars breaks down or gets out
of order or accidentally stops to stop all the
cars on the track, thus preventing the cars
from running one into the other.

INCLINED RAILWAY.—S. E. JACKMAN,
New York, N. Y. Mr. Jackman’s invention re-
fers to switchback or pleasure railways of the
kind used at pleasure-resorts, exhibitions, and
like places. The intention is to provide cer-
tain new and useful improvements in inclined
railways whereby a car moving in engagement
with the endless traveling chain employed for
carrying the car to the summit of the track
is not liable to be accidentally bumped or jolt-
ed and an easy up-start of the car is had.

CABLE-TRAMWAY SUPPORT AND
SHIELD FOR AERIAL RAILWAYS.—C.
MESSICK, JR., Hackensack, N. J. One purpose
in this case is to provide a shield especially
adapted for aerial railways, which is a remov-
able approach-plane, independent of the cable
yet resting upon it, and to provide a shield
of the above character practicable for long
spans and economic with respect to the con-
struction and erection and not tend to lacerate
the cable. The detail construction lies in the
shield made of two independent parts, one for
each direction of the travel of the car; but in
the event a track is to be ‘traveled in one di-
rection only the shield is constructed, prefer-
ably, in but one part—that is, the part extend-
ing toward the approaching car.

SWITCH-OPERATING DEVICE.—W. K.
SMmiTH, Denver, Col. Mr. Smith's invention
relates to improvements in devices for shifting
switch-tongues on street-railways, an object
being to provide a device for this purpose car-
ried by a car and so arranged as to be easily
operated by a motorman or driver to shift the
switch in either direction while the car is
moving. In operation by moving the operat-
ing-lever forward the cable will swing the
lever in a direction to tilt the frame, carrying
the rear wheel or roller downward, so that it
will be engaged between the fixed rail and a
rib of the shifting-plate, and by moving the
lever in the opposite direction the front roller
will be moved downward to operating position.

Pertaining to Vehicles.

FRAME FOR MOTOR OR OTHER VEIII-
CLES.—J. DE MONTGOLFIER, 20 Rue des Pyr-
amides, Paris, France. The invention has for
its object an improved frame for motor and
other vehicles of the same kind. These frames
have hitherto been constructed either of re-
inforced wood or of brazed tubes or of rolled
or stamped metal parts. All the component
longitudinal or transverse members are assem-
bled one with the other by means of various
devices, such as angle-pieces, sockets, lugs,
and the like. It permits of dispensing with
assemblages of this kind, which tends to in-
crease cost of production, complicate the fit-
ting, and augment the total weight. Mr.
Montgolfier attains this by forming the above
members by stamping in a single suitably-
recessed plate of sheet metal.

DRAFT-EQUALIZER.—J. YosrT, Thorn-
ville, Ohio. This invention refers to carriages
and wagons and concerns itself especially with
the draft mechanism. The object is to produce
a draft-equalizer of simple construction which
will operate effectively at all times, so that
the doubletree may accommodate itself to cir-
cumstances and distribute the work of hauling
between the draft-animals.

Designs.

DESIGN FOR A RECEPTACLE FOR TO-
BACCO, CIGARS, AND CIGARETTES.—A. Q.
WaLsH, New York, N. Y. This receptacle for
tobacco, cigars, and cigarettes is in the form
of a jar of simple and graceful lines, and beau-
tifully ornamented by sprays of leaves with
flowers.

DESIGN FOR A FINGER-RING.—I. Ros-
ENBAUM, Mount Vernon, Ind. The design is
of a ring open at one side, and ornamented
by horseshoes disposed oppositely at the open
portions, and presenting an ornamental ap-
pearance.

Nore.—-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,
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Business and Personal {Uants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 6490.—For manufacturers of maca-
roni, also names of leading manufacturers of machin-
ery in this line.

* C. 8.” Metal Polish.

f Inquiry No. 6491.—For the manufacturer of win-
dow screens with tlie latest improvements.

Perforated Metals, Harrington & King Perforating
Co., Chicago.

Inquiry No. 6492.—Wanted. catalogues on ma-
chinery illustrating sprockets, chains and wheels ; also
catalogues with cuts of gear works in spur wheels.

Adding, multiplying and dividing machine, all in one.
Felt & Tarrant Mfg. Co., Chicago.

Inquiry No. 6493.—For the manufacturer
handy fruit and vegetable slicers.

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

Inquiry No. 6494.—Wanted, 50 or 60 tin boxes
such as used for ¢ pound of baking powder.

Leyden Chemical Works. Sole manufacturers of al
luminous preparations. 666 East 182d Street, New York*

Inquiry No. 649.).—Wanted a second-hand gaso-
line engine of about 1h

Commercially pure mckel tube, manufactured by The
Standard Welding Co., Cleveland, O.

Inquiry No. 6496.—Wanted, a Nicholls steel
square with a blade having a table for roots and the
tongue being 134 x 16 inches.

Wanted a man to seli a good patent, good pay, refer-
ences required. A. M. Edwards, 423 Fourth Avenue,
Newark, N. J.

Inquiry No. 6497.—For the manufacturer
rotary air pumps with a back pressure of five pounds.

Robert W. Hunt & Co. bureau of consultation, chem-
ical and physical tests and inspection. The Rookery,
Chicago.

Iuquiry No. 6498.—For the manufacturer of gas
scrubbers which will eliminate the sulphur from pro-
ducer gas.

The celebrated ‘“ Hornsby-Akroyd” Patent Safety Oil
Eugine is built by the De La Vergne Machine Company,

Foot of East 138th Street, New York.

Inquiry No. 6499.—Address of makers of rolled
pinions made of steelabout ¥4 inch diameter with about
15 teeth.

I baveevery facility for manufacturing and market-
ing hardware and house furnishing specialties. Wm.
McDonald, 190 Main St., East Rochester, N. Y.

Inquiry No. 6500.—Address of some of the best
cement building block manutacturers.

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

Inquiry Ne. 6501.—
cover tin cans.

The SCIENTIFIC AMERICAN SUPPLEMENT is publish-
ing a practical series of illustrated articles on experi-
mental electro-chemistry by N. Monroe Hopkins.

Inquiry No. 6502.—For manufacturers of gas
producing apparatus suitable for heating and power.

PATENT FOR SALE.--A simple cuff holder that meets
with ready sale. Can be manufactured very cheaply
and leaves big profits. Address J. Jungbauer, 268 Car-
roll Street, St. Paul, Minn.

Inquiry No. 6503.--For manufacturers of vases,
pedestals, fio wer garden urns.

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

Inquiry No. 6504.—Address of sheet metal work-
ers of ornaments ard such, and those who carry casted
work -of iron, ornaments for cemetery work and svme
for office fixtures andsomefor yards.

WANTED.—Revolutionary Documents and Autograph
Letters Prints, Washington Portraits, Eighteenth Cen-
tury Illustrated Magazines and Books, Early Patents
signed by Presidents of the United States. Valentine’s
Manuals ot the early 40’'s. Correspondence solicited.
Address C. A. M., Box 773, New York.

Inquiry No. 6505.—Address of firms who handle
artiticial flowers such as ha.ging baskets; alsoaddress
of plaster of Paris workers.

WANTED, novelties to manufacture. The Mitchell
Mfg. Co., Portsmouth, Ohio, manufacturers of spec al-
ties.. Ideas developed. Inventions perfected and made
patentable. Experimental work a specialty. ‘Designs
and models made. Manufacturers of slot machines of
every description and wooden and metal novelties.
Light machinery of all kinas.

Inquiry No. 6506.—For manufacturers of ma-
chines tor utilizing water with automatic steam pump
and air pressure.

U. S. Patent No. 779,301 on a pipe wrench, good invest-
ment, sale rights to purchaser.

Address F. U. McNabb, Box 296, Parry Sound, Ont.
* Inquiry No. 6507 .—For the manufacturers of ma-
chinery for manufacturing plaster of Paris.

Inquiry No. 6308.—Address of parties knowing
the best method of kalsomining and treating gypsum
for the manufacture of plaster,such as bleachingand
mixing other substances with it.

Inquiry No. 6509.—For the manufacturers of the
electrical machine for making puffed rice.

Inquiry No. 6510.—For the manufacturers
gself-winding machi .es.

Inquiry No. 6511.—For the manufacturers of 34.
inch raw hide belting or leather from which to cut
same, also steel or aluminum belt rims (about20inches
dmmeter) for above size belt, to attach to rear wneel
of bicycle.

Inquiry No. 6512.—For the manufacturers of the
¢ Kairy Floss” candy machine.

Inquiry No. 651:3.—For manufacturers of port-
able compressed air carpet cleaners.

Inquiry No. 6514.—For makers of hand sewing
machines for brushes, ete.

'nquiry No. 6515.—For makers of automatic air
pumps for gas machines of family size.

Inquiry No. 6516.—For manufacturers of wire
bangle rings.

Inquiry No. 651'7.—For makers of paper coated
with preparation of Mexican soap root, for carrying in
book form in the pocket, as a substitute for soap.

Inquiry No. 6518.—F¥or makers of wood alcohol
and acetic acid plants.

Inquiry No. 6519.—For makers of shingle-cutting
machinery.

Tnquiry No. 6520.—For machinery to be used in
the turpentine business.

Inquiry No. 6521.—For a machine for making
handlesin large quantities.

Indianapolis. Sampbles free.

of
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Address of firms making screw
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and Querws

HINTS TO CORRKESPONDENTS.

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 wind 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 Americe.n Supplements referred to may be
had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.
(9530) O. B. P. asks: I am greatly

interested in the articles in the SuUPPLEMENT
on Experimental Electrochemistry. On reading
the article in the December 31 issue of the
SUPPLEMENT, it occurred to me that the part
water plays in promoting chemical reaction
between compounds would aiso furnish an ex-
planation why water thrown on the flames
of a burning building appears to aid combus-
tion in some cases. Does it play the part of
a dissociant? A. It is not obvious to us that
there is any connection between putting a min-
ute quantity of an electrolyte into a large
quantity of water and putting a small quan-
tity of water upon a large fire. In the
case of dissociation it is not possible to use
the dissociated substance as separate chemical
substances. Thus, you cannot get hydrogen and
chlorine by dissociating HCl in water. There
are H ions and Cl ions in the water, and yet
no free H, nor any free Cl. Water is not the
substance which 1is dissociated, but electro-
lytes are dissociated when a small quantity is
added to water.

(9531) A. S. G. says: Would you please
answer by letter or through the columns of
your paper, if steam turbine engines have ever
been used for automobiles? If so, where can
I get a description of them? If not, why
could they not be used? A. We have never
heard of an instance where an attempt has
been made to apply a steam turbine engine
to an automobile. The speed at which it is
necessary to run the steam turbine of small
power would make their successful applica-
tion to automobile practice extremely difficult.
The speed control and power at starting als:
make the steam turbine less satisfactory than
the ordinary steam engine for automobile
work. The most serious difficulties with the
steam automobiles are with the boilers generat-
ing the steam rather than with the engines.

(9532) G. A. D. asks: Would you
kindly inform me whether it is possible to
build a brick smokestack or chimney 150 feet
high, either square or -round, which will be
strictly plumb from top to bottom? A. In
reply to your question as to whether it would
be possible to make a brick smokestack or
chimney 150 feet high, either square or round,
which would be strictly plumb, we would say
that of course it is impossible to make any-
thing methematically straight or plumb. The
difficulty of obtaining proper foundation for a
tall chimney, and the possibility of unequal
settlement, make it especially difficult to have
such a structure come as near to the absolute
plumb line as many other structures would.
It is customary to give the outer wall of a tall
chimney a batter, making the chimney smaller
at the top that at the bottom, both for rea-
sons of economy and stability.

(9533) J. N. P. says: 1. Why and
how does water put out fire? Why does the
water have the same effect whether hot or
cold? A. Water puts out a fire by reducing
the temperature of the flame below the point
of ignition, and is especially efficient for this
purpose because of the large amount of heat
that is required to turn it into steam. It is
almost as effective when hot as when cold, be-
cause of the great amount of latent heat in
the water. 2. Does the sun shining directly on
a cooking stove have any effect upon the cook-
ing? Does it lessen the baking in any way? If
when shining on a fire in an open crate, does
it reduce the heat? A. The sun shining di-
rectly on a stove or fire in an open grate
tends to increase the temperature slightly, just
as it tends to increase the temperature of any
other object. The bright sunlight, nowever,
may make the fire appear less brilliant, and
therefore appear to give out less heat. ‘This
effect, however, is deceptive.

(9534) J. B. E. says: What will be
the approximate cost of installing an electric
light plant to furnish' 1,000 16-candiepower
lights and run one elevator (exclusive of light
charges) ? The approximate amount of fuel,
coal, for 10-hour run? .What horse-power
steam outfit required? Is direct or alternat-
ing. current better for private hotel plant? Is
gasoline outfit practical for this purpose from
standpoints of economy and reliability ? -What
would be the difference in cost of fuel between
steam and gasoline with coal at say $2.50 per

ton? Is it practical to use exhaust steam in
radiators for heating house? Do you con-
sider underground tank with air pressure

preferable to elevated gravity pressure tank
for private water-works? A. An electric light
plant furnishing 1,000 16-candle-power lights
and running one elevator will require an en-
gine which will develop from 100 to 120 horse-
power and a generator which would generate
from 65 to 75 kilowatts. Such a plant will
require from three to six tons of coal per ten
hours, according to the type of engine and
boiler that are installed. Direct current is as
¢fficient and more simple for your purpose than
alternating current, and is perhaps more eco-
nomical and reliable than gasoline. It is per-
fectly practical to use exhaust steam in the
radiators of a heating plant, and if the in-
staliation is properly made, this will give sat-
isfactory results and be a great saving in ex-
pense. Either an underground pressure tank
or gravity pressure can be satisfactorily used
for private water works. Nothing is superior
to the gravity pressure.

(9535) H. A. says:
is placed on a pair of scales. It weighs 50
pounds. If a fish weighing 15 pounds (sal-
mon) is placed in the water contained in the
cask, will it raise the weight of the cask or
not? It is argued by some apparently smart
men, but I want to lay down your word to
them as proof. I contend that the cask then
weighs 65 pounds. A person weighs 140
pounds before dinner ; dces he weigh any more
after a hearty meal, say of 1% pounds? It is
generally contended here that he does not. I
say he does. Who is right? A. If a cask
full to the brim with water has a live fish put
into it, as much water as the fish displaces
will overflow. As a fish weighs the same as
the water it displaces when floating in water,
it follows that the cask full of water and
fish weigh the same after the fish has been put
into the water that the cask and water weighed
before the fish was put into the water, that is,
50 pounds. If the cask was not full of water
when the fish was put into it, and if no water
overflowed when the fish was put into the cask,
the weight of fish, water, and cask will be 65
pounds in the case you specify. The whole
turns upon whether the fish is alive and
whether the cask is completely filled with water.
If a person is weighed after a meal, he will
weigh as much more than he did before the
meal as the weight of the food he has eaten.
Common sense teaches this. If a person puts
1% pounds of food into his pocket and gets
upon scales he will weigh 115 pounds more
than without the food in his pocket. Write
stomach in place of pocket, and you will have
the same fact. Or put nails in place of the
word food. It will be equally true.

A cask of water

NEW BOOKS, ETC.

J1u-JiTsu  CoMBAT TRICKS. Japanese
Feats of Attack and Defense in Per-
sonal Encounter. By H. Irving Han-

cock. New York: G. P. Putnam’s
Sons, 1904. 12mo.; pp. 151; 32 illus-
trations. Price, $1.35.

Of jiu-jitsu the world had heard much in gen-
eral, but until the publication of Mr. Han
cock’s work, very little in particular. Every
boy is no doubt eager to learn just how he
may master an older and weightier opponent;
it is, however, but fair to warn these boys
that no little labor and application will be
necessary before the simplest of the tricks can
be successfully applied. Still, the full-page
illustrations are so good that we see no insu-
perable difficulties in the way of becoming
moderately expert. '

SCIENCE AND IMMORTALITY. By William
Osler, M.D.,, F.R.S. Boston and New
York: Houghton, Mifflin & Co, 1904.
18mo.; pp. 54. Price, 85 cents net.

“If a man die, shall he live again?’ So
said Job: and this problem has proved to be
most interesting since his time. Dr. Osler
has conferred a distinct benefit upon those
who are desirous of showing the compatibility
of science and religion. The book is the In-

gersoll lecture of 1904.

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending
January 31, 1905
AND EACH BEARING THAT DATE

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

Acetylene for facilitating its transportation
and storage, treating, E. A. Le Sueur..
Adding device, J. M. Chappell
Adding machine, C. H. Williams
Advertising apparatus for railway carllag(\s,
automatic, J. B. von Seyffertitz. . 781,563
Agitating devme W. B. Devereux 781,406
Air pressure regulator, J.. H. Chase 781,330
Alloys, manufacture of metallic, T. Prescott 781,300
Aluminum and sodium, making the double
sulfate of, G. E. Hipp........cvvvvn..
Animal stock, .J. I. Pentecost .
Automobile body, I R. Hewitt .......
Automobile control gear, K. R. Hewitt.
Awning, Branch & Schroeder
Axle oil cor\tl’ollm~, car, A. A. I'reeman.
Baby carrier, C. .J. Sutter
Baby chair, A P. Perkins 81,0/
Baling press power apparatus, H. D. Smith 781,374
Ballot box, L. I'. & H. L. K. Biesemeyer.. 781,586
Banjo, T. Williams FR T SRR 781,480

781,009

Bank, savings, J. B. King
Banel rolling and centering device, ¢Z. T.
GAPEN ittt i i
Beam presser, H. Parsons
Bearing, antifriction, C. Opp
Bearing for cranks or other shafts, E. Hol-
lingworth ........................
Bed and couch, combined, D. T. Owen.
Bed, invalid and operatmg B
Bed pan, G. E. Gorham ...
Belt, driving, E. Morrison
Belt tightener, G. L. Chatfield
Bench stop, W. W. Brownell ......
Bicycle handle bar, F. J. Calkins ..
Binder, temporary, L. T. Prudon ..
Binders, tongue truck for, A. Seitz.

Bonding clamp, J. D. IIaggard ..... .. 781,599
Binding post, spring, W. P. Phillips .. 781,091
Blasting apparatus, 8. Rogers............. 781,619
Block. See Building block.

Boards from logs of wood, manufacture of

N. G. Sorensen .............coueuu. 781,376
Boat builder’s riveting jack, J. D. M 781,542
Boat, folding, Deal & Gutches 781,052
Boiler furnace, S. F. Pierce... 781,547
Boiler furnace, G. Wolf............cocu.nn 781,580
Boilers, cylinders, etc., means for securing

heads to, M. Sherman ..........ceceuee 781,371
Book, manifolding, J. A. Duggan .. 781,135
Book stack, F. O. Hanson........ .. 781,060
Book support, E. Thoma......... .. 781,034
Bottle, anti-refilling, J. F. Dredg .. 781,595
Bottle cap, G. DemacakoS......... . 781,332
Bottle closure, H. S. Brewington.... .. 781,182
Bottle, non-refillable, A. D. Cressler.. . 780,980
Bottle, non-refillable, R. S. Wiesenfeld .. 781,041
Bottle, non-refillable, F. L. Short.......... 781,466
Bottle stopper, non-refillable, Ivey & Beck. 781,526
Bottling machine, A. Schneider............ 781,165
Brake beam, F. R. Cornwall..... 780,978
Brake beam fulerum, J. F. O'Con 781,545
Brake mechanism, P. M. Kling....... . 781,533
Brake system, - fluid pressure, &

Grellner .........c.iiiiiiernnnnnanans 781,029
Brick conveyor, W. P. Alsip . . .. 781,120
Brick, fire, F. A. Widdows........... .. 781,255
Brldge gate, Simon & De Banret. .. 781,373
Brush, fountain, G. W. Wheeler. .. 781,252
Brush, mouth, J. M. Murphlpe .. 781,292
Building block, G. F. Fisher... .. 781,413
Bunsen burner, Palmer & Cox..... . 781,454
Burner needling device, A. E. Shaw....... 781,101
Cable laying implement, W. C. Stevens... 781,568
Calculating instrument, H. A. Hensley..... 781,063
Calculating machine, W. H. Robertson..... 781,364
Calculating machine, G. E. Schuman. .. 781,368
Calk, F. F. Heiselmann.............. .. 781,204
Camera focusing attachm t-

.. 781,061

............... 781,527

Cane carrier fm sugar mllls, H. Froehlich. 781,511
Cans, machine for cutting off heads of old

metal, B. E. Fernow...............o... 781,509
Cans, machine for cutting out side seams of

old metal, B. K. Fernow.............. 781,508
Car bolster, C. T. Westlake.. .. 781,115
Car brake, H. H. Warner... .. 781,578
Car coupling, P. Brown.. .. 781,126
Car coupling, J. Anson............... .. 781,486
Car, dumping, C. Barrett...... . .. 781,175
Car, dumping, W. W. Wallace............. 781,577
Car dumping apparatus, railway, W. C. Cul-

)80 o Y P 781,497
Car hot water heater, railway,

QUembourg .......iiiiiiieaaean .. 781,424
Car loading device, M. W. Randall... . 781,360
Car, motor, J. Wllkinson . 781,116
Car, railway, T. E. Adams.. . 781,119
Car, sleeping, D. S. McEwing. 781,294
Car spragger, B. Britton... . 781,396
Carbine hook, S. Adler.........ceceeneenes 781,171
Card producing and reading in apparatus,

Jacquard, C. Vorwerk.............co0u.. 781,167

Carriage, M. B. Gaines............cvcuun.. 781,512
Carriage, child’s convertible, J. A. Crandall 781,495
Carton or box, I. S. Morris.........cvvuvenn 781,082
Case. See KEgg preserving case.
Cement block machine, Harrls & Duck.... 781.143
Chain, E. Nolle ......ciuiiiiiiiiinnenennns 781,013
Chair, W. D. Jones........... .. 781,531
Chair iron, H. W. Bolens..... . 781,491
Chairs, etc., adjustable back f

borne . 781,152
Chalice, T. C. T. Moller.. 781,220
Cigar perforator, C. Blumer 781,488
Cigar pocket, O. L. Parmenter 781,455
Clipper, hair, J. Sjastram.......... .. 781,103
Clock, graphophone, C. W. Henrich....... 781,601
Clock, self winding electric, R. L. Hight.. 781,072
Clothes line reel, Powers & Hagerthey.... 781,548
Clothes pin, J. 8. Banks.............. .. 781,389
Clutch, E. R. Hewitt........... 781,065
Clutch, release power, E. Huber. 781,523
Coating metals, H. Rodman........ ... 781,230
Cock, stop and waste, E. H. Donahoe....... 781,054
Coin counting machine shell holder, G.

White ... 781,324
Coin counting machine stop, G. White. 781,323
Coke from cinders, etc., electrical appara—

tus for separating, H. Lelarge. . 781,437
Coke oven appliance, H. Koppers.. 781,213
Collar fastener, F. A. Klappauf et . .. 781,432
Collar, horse, J. & E. Veltung.......... 4 781,383
Concrete or the like mixing machine, W. J.

Judd, reissue .........iiiiiiiiiiiieen. 12,309
Concrete structure, reinforced, R. C. New-

house ... ... 781,086
Controller interlocking device, E. H. Dewson 781,134
Conveyer, economical endless band H. H. G.

Etcheverry ........ooiiiiiiiininennenns 781,138
Conveyer, portable endless, W. L. McCabe. 781,614
Conveying apparatus, E. N. Trump........ 781,575
Cooking pan, E. L. MacFate....... 781,081
Core box, multiple, J. Breen......... 781,395
Corn silking machine, Owens & Cooper . 781.616
Cotton chopper, J. A. Butts............... 781,399
Cotton chopper and cultivator, C. W. Cren-

shaw ... ...l 781,496
Cotton plant and product thereof, 1ng

waste substances of the, M. W. Marsden 781,612
Cover, receptacle, J. A. Landsberger ...... 781,634
Cream of tartar, making, G. Ciapetti...... 780,976
Crib and settee, combined, A. E. Custer.. 781,189
Cultivator, lister, C. H. Melvin............ 781,011 °
Culvert, sewer, or other drain pipe, W. J. .

Daggett ......coiiiiiiiiiiiiiiiiiian, 780,981
Curler, hair, G. C. Stanley... 781,106
Curling iron, Dawes & Dungee 781,499
Currents, appalatus for producing oscillato-

ry. C. Hewitt......oooii it 780,997
Currents, producing oscillatory, P. C. Hew-

2 Y 781,606
Curtain pole, A. T. Weitershausen . 781,384
Curtain ring, A. L. Parker ....... . 781,296
Cuspidor, T. McClunie .. 781,084
Cyanids, making, J. Tch 781,472
Damper apparatus, time, G. . 781,170
Dental disk carrier, O. B. Price....... 781,617
Dental disk package, J. A. Thomas.. 781,313
Dental prate, Buckwalter & Wirt.. . 781,589
Dental plate blank, M. A. Coykendall...... 781,405
Dental use, rubber disk for, J. E. Blake. 781, 587
Despatch apparatus, carrier stopping meeh-

anism for, C. M. Johnson.............. 781,074
Die press, A. WL & A. H. Roovers......... 781,620
Disinfectant mouthpiece holder, W. K.

Brackett ........iiiiiiiiiiiiiiiiiaa, 781,181
Display box, G. H. & C. H. W. CIiff . 781,403
Display mount, A. P. Morse......... ... 781,222
Door check, M. A. Quillin.................. 781,551
Door check and closer, pneumatic, O. Rice 781,361
Door holding, releasing, and opening device,

W. J. Haslam . 781,421
Door operating mechanism, Pitt & Cossey.. 781,358
Door securer, W. P. Dabson............... 781,501
Draft equalizer, H. J. Heider... .. 781,203
Draft mechanism. P. Brown . 781,127
Drafting instrument, J. T. Leonard 781,215
Drawer or slide equalizer, L. Senge.781,561, 781,562
Drawer slide, anti friction, A. Dickey..... 781,275
Drawer support. C. Jespersén............. 781,530
Drier. See Hat drier.

Drying apparatus, woven goods, M. R. Jahr 781,145
Drilling machine, portable, W. I%. Scott... 781,370
Driving mechanism, variable, C. C. & E. A.

Riotte ...t 781,304
Dust removing apparatus, D. T. Kenney.... 781,532
Egg beater, W. T. Washington............. 781,247
Egg preserving case, N. A. Wierman. . 781,479
Electric currents, commutation of, E. Tt -

) T PPN 781,035

. 781,088

781,426
781,153

. 181,328

780,987

.. 781,446
.. 781,186
.. 781,183
.. 781,128
.. 781,456
. 781,027
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AN IMPROVED INCANDESCENT GAS LAMP.

With the introduction of incandescent lighting in
New York city, in 1882, an era of light was inaugu-
rated. The civilized world was no longer satisfied with
the kerosene lamp, or even with the gas jet. Inven-
tors turned their attention to the problem of illumina-
tion, studied the virtues and defects of the electric
light, and endeavored seriously to devise a perfect
light, one which should be as steady, as bright, and
yet as diffused as daylight, and which should contain
all the colors in the same proportions as found in sun-
light. For a time it seemed as if gas, long the chief
illuminant of city buildings and streets, would be en-
tirely displanted by electricity. But the invention, a
few years later, of the incandescent gas mantle opened
up new fields for the use of gas. ,It was possible now
to secure a steady, brilliant, white light, closely ap-
proaching daylight, and far more satisfactory than the
trying, yellow light of the incandescent electric lamp or
the unsteady, sputtering glare of the arc lamp. By
judicious arrangement of shades and reflectors the light
was softened and diffused, so that instead of coming
from a small intensely bright crater, as in the arc
lamp, the light was spread over a large surface at its
source, thus destroying those objectionable sharp, black
shadows of the open arc lamp. The resulting effect
was, therefore, very similar to daylight. At the same
time efforts were made to produce a lamp that would
consume a smaller amount of gas per candle power
hour. All incandescent gas lamps burn a mixture of
air and gas and are consequently more economical
than the ordinary gas jet without taking into consider-
ation their higher illuminating efficiency.

But a much greater economy has been provided by
the recently invented lamp which we illusirate here-
with. In this lamp air is furnished to the burner
under compression, instead of being sucked up by the
gas current, as in the ordinary Bunsen burner. Of
course, there is a limit to the amount of air which it
is advisable to mix with gas in order to produce the
best results, and it is not the purpose of this invention
to overstep this limit. The compressed air expands
in the mixing chamber, insuring a more intimate mix-
ture of the air with the gas, and the pressure then
drives the mixture with a rapid current to the burner.
A more efficient flame is thus produced due to the per-
fect mixture, and also to the current that rapidly car-
ries away the products of the combustion which hinder
the flame.

The air is compressed by means of a simple pump,
which may bé placed in the cellar or any other con-
venient place. It takes up about one square foot of
floor space, and is operated by the city water power at
an expense that is insignificant. We show herewith
a diagrammatical view of the lighting system. The
city water supply is admitted alternately to opposite
ends of the upper cylinder, 4, of the pump, giving a
reciprocating motion to the piston therein. This piston

is connected by a rod with a piston in the air cylinder,

~

~NE

DETAILS OF THE BURNER.

and the air compressed therein is forced into a.gal-
vanized iron tank, B, whence it is fed through a small
brass pipe to each lamp, C. The action of the pump

AN IMPROVED INCANDESCENT GAS LAMP.

is automatic, and requires but little attention. The
pressure is governed by a regulator shown at d. This
regulator reduces the pressure to 3% pounds, the

‘amount necessary to produce the maximum candle

power in each burner.
The lamps used with this system vary in design to
suit different tastes. One of the best designs is illus-
trated by the accompanying half-tone engraving. The
gas supply pipe and the air supply pipe are both in-
closed by a tube leading down to the main frame of
the lamp. The gas passes down the right side
of the lamp through the tubular frame, while the
air passes down the
left-hand side to the
valve at the bottom
of the lamp. A set =
screw is threaded
into the air channel,
just below the point
where the air pipe is
connected to t h e
lamp frame, and this
provides an addition-
al means for regulat-
ing the amount of
air admitted to the
lamp. The details of
this valve and the
burner will be clear-
ly understood by
reference to the sec-
tional view. T h e &
valve plug, e, Iis
formed with a cen-
tral channel for the
air supply, which en-

ters the mixing
chamber, f, through
a nipple, ¢, while

the gas supply
branches and opens
into the mixing
chamber through two
ports,: one on each ) :
side of the nipple, g. i
The valve plug is
also formed with an
annular groove, h,
near its upper end,
from which a small
channel, 7, connects
with one of the gas

SECTION OF THE PUMP
USED FOR COMPRESSING
THE AIR.

channels leading into the mixing chamber. This
groove is also connected with the main gas channel
in the frame of the lamp, by means of a short branch-
ing passageway, k, which may be closed or opened tn
any desired extent by means of the set screw, m. The
purpose of this construction, it will be observéd, is to
provide a pilot light which can be left burning when
the valve is turned off, and which will ser've to light
the mixture when the valve plug is turned again to
open position. In this way the lamp is made ready
for instant use without requiring lighting with a
match or taper. Whenever it is desired to entirely
shut off the gas, the set screw, m, may be screwed
down, completely closing the passageway, k, and cut-
ting off the supply of gas for the pilot light. It will
be observed that when the valve plug is turned, both
the air supply and the gas supply is cut off. From the
mixing chamber' the combined air and gas passes up to
the burner, where it is ignited. The flame heats the
mantle to a brilliant incandescence, producing a pure
and steady white light. The incandescent mantle is
protected by a large glass globe, which at its upper
end supports a wide shade. This shade serves to re-
flect the light and diffuse its intense brilliancy. Owing
to the large spread of the shade, sharp shadows are
destroyed; for the light is distributed over. a large
surface at its source whence it is shed forth in a soft,
mellow, white flood of uniform luminosity. The qual-
ity of the light approaches very closely to that of
sunlight, and makes the ordinary incandescent electric
lamp look yellow in comparison. It is a mistake to
assume that all incandescent gas mantles give the
same quality of light. When insufficiently heated,
these mantles give off a light which is little, if any,
better than the ordinary gas flame, and the higher the
temperature is raised, the richer they become in violet
rays, until a pure white light is produced. This maxi-
mum temperature, however, cannot be maintained for
long without consuming the mantle; but by means of
the compressed air employed in this system and the
accurate regulation provided, it is possible to main-
tain a temperature just high enough to produce an
almost perfectly white incandescence without ilhpa,ir:
ing the life of the mantle.

One of the lamps, such as we have just described,
will yield 500 candle power with ordinary city gas,

and this brilliant light, it is claimed, may be produced
at the inappreciable cost of one cent per hour. Owing
to its economy and high power, this lamp should be
found very useful for illuminating dwellings, stores,
halls, theaters, and streets of towns and cities. In
stores, particularly, this white light should be found
invaluable for matching colors.

This light is called the Century Light and is owned
and controlled by the Century Light Company of
America, a Massachusetts corporation with headquar-
ters at 32 Portland Street, Boston. The system was
developed only after long, careful, and expensive ex-
periment which was not confined to the laboratory
and workshop; but the most exacting conditions with
most favorable results.

H. R. Leighton & Co., bankers, are the financial rep-
resentatives of the company and their offices at 246
Washington Street and 69 Devonshire Street, Boston,
have been lighted by this system for over two years.

DIAGRAMMATICAL VIEW OF THE NEW

CENTURY LIGHTING SYSTEM.
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Wood-working
Machinery

For ripping, cross-cute
ting, mitering, grooving,
boring, scoll-sawing, edge
moulding, mortising; for
working wood in any man-
ner Send for catalogue A.

The Seneca Falls M'f’g Co.,
695 Water St., Seneca Falls, N. Y, ==

" MACHINE, SHJP OQUTFITS,

T00LSSupeLies

and Turret lLathes, Plan-
FOOt and Pﬂwel‘ ers, Shapers, and Drill E;retaes.

SH EPARD LATHE CO.. 133 W. 2d St. Cincinnati, O.

Carriage Motors

For Bicycle, Contact
or Jump Spark
One Piece Casting. Light
Weight. Large Bearing Sur-
faces. Write us to-day
GRANT-FERRIS CO.
Troy, N. Y.

8 LIGHT
DYNAMO

$26.50

Other sizes 3 to 300 Lamps

MOTORS

from 1-16 to 20 H. P.
Write for Bulletin
OTH BROS. & CO.
2’2’ 8. Olinton 8t., Chicago

3 Days’ Trial
on This

NO CASH PAYIIENT
, required. We pay Freight dis-
tance 1000 miles. Spark plugs
guaranteed 365 days; also two
Hand Engines.

M’DONALD & ERICKSON

34 W. Randolph St.,  Chicago.

Do You Use Chucks?

If so our catalogue will interest
you. Sent free. New styles.
New sizes. Iiberal discounts,

THE CUSHMAN CHUCHR WORHAS
Chucks Exclusively Hartford, Conn.

Do You Motorcycle?

If you do, get our Price List of Acces-
sories. Ifyou do mot then equip your
bicycle or tandem with the esco
Motoreycle Equipment and ride the
best. Thisoutfitincludes 13 H. P. motor,
chain, belt or friction drive, carburettor,
coil, tanks, and everything to make a com-

lefe ma hine, ready to run, when attached.

rice BT 5.

Weight 50 Ibs.

Write for agents’ discount.

The Motor Bicycle Equipment &
Supply Co. .

The WONDER DYNAMO-MOTOR
Most Complete Little Machine Made

Lights lamps, runs mo tors, decomposes
water, etc. Output twelve watts, wound
for any voltage up to ten. Has laminated
armature, making the most efficient little
motor of its kind on the market. Will
run on 110 volt circuit. Welght. 4 lbs.
Height, 5 inches. Send stamp for cata-
logue. Agents wanted everywhere.

: i THE R, M. CORNWELL Co.
406 3south Salma Street, SYRACUSE, N. Y., U. 8. A

" 1 te  ORIGINAL BARNES

Upright Drills

10 to 50-inch Swing
Send for Drill Catalogue.

W. F. & JNO. 3ARNES CO.
(Established 1812)
1999 Ruby St.. Rockford, 111,

‘Temple UPS YOUR GLASSES

Do they hurt? Are they shakv?
Send 4c. for our ¢ Eye Logic.”” It
is full of information, also tells all
about proper glasses—the kind
that do not hurt your nose or fall
off. If you value your
eyes, send for 1t.

Buffalo, N. Y

Positive
Feed

Never Hurt

lBRlG(iS OPTICAL CO. 344E Triangle Bldg., Rochester, N. Y.

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Auger,
File, Knife and Chisel Handles,
‘Whiffletrees, Yokes, Spokes, Porch
Spindles, Stair Baiusters Table
and Chair Legs and other irregular
work.

8=~ Send for Circular A

The Ober Mig. Co., 10 Bell St.. Chagrin Falls, 0.. U.S.A.

w E L DRILLING

Over 70sizesand styles, for drilling either deep or
shallow wells in any Kind of soil or rock. Mounted
on wheels or on sills. With engines or norse powers.
Strong, simple and durable. Any mechanic can
Operate them easily. Send for catalog.

WILLIAMS BROS., Ithaca, N, Y.

Electric motor, M. Koener........eecceee. . 781,008
Electric motor, B. SamuelS.........co0un.. 781,622
Electric time switch, J. Helmstadter, Jr... 781,339
Electric wire condurt S. Palmer........... 781, 1353
Electrical energy, apparatus for transform-

ng, P. C. Hewitt..... ceescsessssessss 781,000
Electrical energy, transforming, P. C. Hew-

.................................. 780,999
E‘lectrlcal energy ,

C. Hewitt 781,603
Electrlcal variations, amphxymg, P. C

ewitt ... e 781,002
Electrical variations, means for amplifying,

C. Hewitt.ooviiiuneiiiiiiiiiinns 781,001
Electromagnetlc apparatus, J. Meclntyre... 781,448
Electroplating tank, Brothwell & Penley... 781,327
Elevator hatch cover, automatic, T. Walker. 781,477
Elevator safety appliance, A. A. Roth..... 781,366
Elevator stop mechanism, automatic, D. H.

Darrin  ....iiiiiiiii it e 781,061
Embankment protection, A. S. Coltharp.... 781,494
Embroidering machines, take-up hook for,

A. GonzenbacCh........ocvvuveennens 781,598
Engine coupling, traction, W. J. Finlay... 781,139
Engine crank casing, explosive, E. R. Hevutt 81,064
Engine crank shaft, E. R. Hewitt......... 781,066
Engine lubricating system, explosive, P. C.

& E. Hewitt...oviiiiiiiiinnnnnn.e 781,604
Engine steering mechanism, traction, J. w.

WO00d .ttt 781,325

Engines or turbines driving alternators in
parallel, controlling the running of re-
ciprocating, Parsons & Swinburne

Envelop clasp, J. A. Sherman

Envelop machine attachment, E. M. Wilcox

Evaporating and distilling apparatus, liquid,
B. F. Brooke- Sewel

Exhibition case, J. R.

Exhibitor, bedstead, C. L Bustln
Expansion bolt, E. A. Stulz.......
Eyeglasses, etc., holder for nses of, G.
H. Winslow ................ 781, 258 to
Fan, mechanically operated, F. Susek
Fare register operating rods, bracket for,
J. F. Ohmer .......ccccvveiennninnnnns

Farm gate, foldable, F. Q. Stuart...781,108,
Farming appliance, W. Kin,
Fastening device, A. M. Hanan ............
Fastening, temporary, G. P. Thomas...
Faucet, A. E. Isaacs
Featherbone corset or garment stiffeners,
manufacturing, O. J. Weil............
Feed water heater, J. M. Dashiell.
Feed water heater, F. E. Keyes
Feed water heater and purifier, T. O. Organ
Fence lock, wire, J. T. Collins
Fence post, H. M. Kelly...
Fence post, H. C. Lower...
Fence post wire fastener,
Snyder
Fence posts, etc., mold for forming, W. Gray
Fence posts, molding flask for making, H.

781,154
781,102
781,579

781,046

.. 781,518
.. 781,184
. 781,110

781,260
781,381

781,210
781,537

. 781,105

781,614

. Low ..iiiiiiiiiiea.. ceceeneens ... 781,611
Fence, wire, J. Hewitt......coveieinennnn 781,602
Fence wires, machine for attaching stays to,

. C. GlasSCO ...viieiiiriiieniinennnn 781,597
Fender support, P. Best ............co0untn 781,390
Fibers for spinning, machinery for the pre-

paration of vegetable, J. 00d...00ens 781,280
File, letter, L. Sainberg........cecceeeeuees 781,231
Film developing apparatus, daylight roll, J.

M. Brainerd.........c.ccececeesccncense 781,393
Filter, F. D. Palmer. 1,01
Filter, W. F. Stewart 781,107
Filter, Loffier & Waei 781,536
Fllter or strainer, S. Weabe . 781,039
Floor clamp, Swett & Slsson 781,312
Flower holder, E. G Garnsey 781,414
Flue cleaner, D. Witt........ 781,118
Folding chair, H. F Ryther ....... 781,554
Fracture apparatus, G. E. Gorham. 780,988
Fruit jar, G. H. Ricke.........covvuuvenn. 81,462
Fuel, composition for artificial, C. L. Dowell 781,502
Furnace, M. J. Sullivan.......... PP 1,03
Furnace, S. P. Smith... 781,308
Furnace, L. S. Baker ........ . 781,388
Furnace attachment, G. Wolf.....cceueeuns 781,483
Furnace charging apparatus, E. W Lind-

QUISt ciiiiiiiiiiieiian. 781,150
Furnace charging apparatus, blast T. Me-

163 1 1 P 781,615
Fuse, electric circuit safety, C. Kramer. 781,347
Gage. See Garment gage.

Garment fastener, J. Kahlo....coeuus 781,004
Garment gage and marker, A. & R. Water-

INAN  teveerncnorosososasaosassasnsnasas 781,478
Garment hanger, E. C. Whitney . 781,254
Garment hanger, J. Feith......... . 781,411
Garment shape retainer, G. W. Paige . 781,017
Garment supporter, S. C. Kellogg 781,430
Gas and coke from crude oil, manufacturing,

. H. Stut ... 781,242
Gas burner, E. J. Kraetzer........... . 781,608
Gas generating furnace, J. H. Foster 781,141
Gas generator, acetylene, J. Bartlett,
780,967, 780,968
Gas, manufacturing illuminating, J. C. H.

Stut ot eieess... 781,380
Gas seal furnace, S. Peacock ... 781,546
Gate, O. J. Chapin . . 781,047
Gate, W. Sites. 781,235
Gear, adjustable, G. 781,219
Gear, variable speed, W. 0 Bro . 781,265
Gearmg, worm, F. Hamachek..... . 781,600
Glass cutter, T, Kinkade.....oeoveesennos 781,211
Glass gathering and delivering machine, G.

- D ) 781,439
Glassware, apparatus for the manufacture

of, G. A. Marsh.........coviiiiviinn.. 781,540
Glassware, machine for making hollow, G.

A, Marsh .....coviiiiieniiiiiiieeennns 781,539
Glove, W. B. PhillipS......cc...... . 781,298
Governing mechanism, L. F. Burger 781,590
Grading machine for cereals, ete., F. Prinz. 781,550
Grain bin alarm, automatic, H. L. Moebeck 781,444
Grain drill, W. ‘Fetzer.......... . . .. 781,412
Grain drill pressure device, Smith -

D11 T 781,375
Gram or fodder loader, F. S. Pier 781,092
Grinder, sickle, J. W. Myers...cceeceeenss 781,447
Grinding and drying apparatus, combined,

J. A, Morrell ........iiiiiiiieieiiannn 781,445
Grinding machine, D. R. Bowen ........... 780,972
Grinding machines, automatic sizing mechan-

ism for, A. B. Landis.................. 781,434
Grinding roll, T. Woodrum..... . 781,043
Gun, automatic, W. H. Driggs..... . 781,503
Gun, breech loading, T. G. Bennett.. .. 781,179
Gun carriage or mount, Meigs & Stout ... 781,641
Hair drying comb, A. Wallace, Jr.......... 781,246
Hair pins or the like, manufacturing, T.

ROOS +rveverennonennnsesenenenensnennn 781,024
Hair rat, B. E. & C. N. Stephens. 781,567
Hammer, pneumatic, W. O. Duntley 781,276
Hammock stand, folding, J. Lawson 781,609
Hand hole covermg, A. C. Lynch.. 781,080
Harrow, riding spring tooth, C. 8. S . 781,100
Harrow tooth holding dev1ce, Sturges & Ap-

4723 781,031
Harvester reel, H. B. Meranda. . 781,216
Hat, B. LAU....0uunnnennnss . 781,436
Hat drier, A. Catino.. . 781,592
Hat fastener, L. Veinder... . 781,47
Hat linring, R. S. C. Fuller.. . 781,059
Hat pin, A. W. Griffith..... .. . 781,419
Hat pin, W. Tretbar............ . 781,674
Hay rack, wagon, F. Heidbreder 781,144
Heater, W. H. Denslow.......... 781,500
Heating apparatus, J. D. York. 781,169
Heating apparatus, steam, W. Shur 781,467
Heel nailing machine, H. A. Webster. 781 248
Hemp brake, J. Burnam ............ 781,398
Hinge, gate, N. A. McPhail. 781,449
Hinge, spring, W. Johnson.. 781,208
Hoe, garden, H. M. Cosey... 781,269
Hood, H. A. Saks........cecevieveieenenns 781,232
Horse detacher, Quintano & de la Cuesta.. 781,302
Horsehair, preparing felted, G. V. Casteele,

Fils oot it 780,975
Hub band, D. W. Call.............vun. 781,129
Hub, expanding vehicle, J. L. O. King. 781,076
Hub, wheel, C. C. Brabant..... .

Hydrant draw bench, O. Heer..
Hydraulic elevator, T. Larsson..
Ice tongs, J. L. Bangle
Inhaler, injector, and medicator
L. A. Hutchins

Insulating coils, G. H. Ruple
Internal combustion engine,

Jacquard machine, T. A. B. Carver....,...

. 781,428

781,025

. 781,484

781,264
781,400

|

The Improved Method of

FINISHING FLOORS

oud or new, for rugs or other-
wise, with GrrpriN’S Woop
CraCKk and CREVICE FILLER
and FINISHING SPECIALTIES, is
very simple and economical,
not requiring skilled Iabor
though ‘the highest degree of
perfection is attained. We
ive full instructions for treat-
ing all surfaces. Write to-day
for our descriptive matter to

GRIPPIN MFG. CO.

Dept.
Newark New York

Filling Cracks
with
GRIPPIN'S
Filler and
atentApplier

METAL POLISHES.—FORMULAS FOR
Putz Pomades, Pastes, Liquids, Powders and Soaps, for
polishing metals, are contamed Jn SCIENTIFIC AMERT-
CAN SUPPLEMENT Nos. 1:2 288 and 1289,
Price 10 cents each tromthis office andall newsdealers

Sy USE GRINDSTONES ?

If 80 we can suppiy you. Al sizes
mounted and unmounted. always
kept in stock. Remember, we make a
specialtyof selecting stones for ali spe
cial purposes. Send for cataiogue ** I ”

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

AGENTS

wanted in every locality to represent the Keystone
Fire Extinguisher. We offer attractive inducements
for permanent, profitable occupatlon Previous
experience not requlred Th

KEYSTONE

Fire Extinguisher

has been examined and algproved
under the standard of the National
Board of Fire Underwriters. It sells
for $1:2.00 (freight allowed east of
the Rocky Mountains) —the cheapest
and best approved extinguisher on
the market. This agency can be
carried in addition to other business
interests.
Write to-day for full particulars.

JATIES BOYD & BROTHER
18 N. 4th St., Philadelphia

MNManufacturers of
FIRE PROTECTION EQUIPMENT
Fire Hose, Hose
Couplings, Hose Pipes, etc.

Rader

SURREY, TYP

18 horse power,

ONEL
250

ed, not mcrzly >
cal success. ( Five mont
ase on ac1ﬁc Coast

RN AS R i
ther 750, $8
and $3oo:. &}mw;‘:/fa{ezzz e

Xhis carriage is ademonstrat-
coreti-

R.aml:]ars, itisto be depended upon
wherever roads are il {for traval.
ormaltion on reqguest.
2000

THOMAS B. JEFFERY & COMPANY
Meain O/ﬁce arnd Faclo_‘»}- tho.l}xa“fxsconsxn
Brm}\ug Bosto“, C}\lcago,phllaa@l?}“h
New York Agcngr, 134 West Thirty-eighth Street
Representatives in all othar leading cities

OCKE-
(LADDIR

- Capacity, 999,099,999, ? ing hundredaof

Booklet Free. Agen(nWlnledslo dollars.
¥. LOCKE FG. (0, Simple, Light,
., Kensett, Iowm Handy.
e
x 0¥

h Cannot .mes
misiakes.
Will last &
fetime,

Will buy a genuine

TORREY

STROP

Other stylesat 75¢, $1,00, $1.50,

d $2.50. Sent postpald i your eal-
er cannot supply Everistrop guar-
anteed. Catalogue with valuable
information for shavers, free.

J. R. TORREY & CO.,
P. 0. Box 34
Worcester, Mass.

TRANSITS AND LEVEL

are used exclusively on the largest
works where utmost precision is re-
qm‘red. Send for new catalog No. 22.

THE BUFF & BUFF CO.

Beoston, Mass.

A.W.FABER

Manutactory Established 1761.

LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, INKS, STATIONERS
RUBBER GOODS, RULERS, ARTISTS’ COLORS.

78 Reade Street, New York, N. Y.

GRAND PRIZE, Highest Award. PARIS. 1900. .

Every Gas Engine User
should learn about the Apple Auteo~
matic Sparker. Easily attached.
No more belt, battery or commutateér
troubles. Increases power and speed.
Forany kind of ignition apparatus write

The Dayton Electrical Mfg. Co.
98 Beaver Bldg. Dayton, Ohio

508u88

‘Will grow in the house'
or out of doors.
‘Elya.cmths. Tullpa,
Crocus, Fuchsias,
Oxalis, JouzL ils,
Daﬂodlls, Dewey 1ly,
Tuberoses, Gladiolus,
Chinese Lily, Begonia.
Gloxinia, filies of the =
Valley—all postpaid, 25¢. in stamps or coin,

Asa preminm with these Bulbs we will send
PRBE a gmnt collection of flower seeds — over 200 varieties,
85, Hillside Nursery, Somerville, Masss

Valuable Books

JUST?PI%IT;SHED
Scientific American
Reference Book

12mo. 16 Pages. Illustrated. 6 Colored
Platess Price $1.50, postpaid

The result of the quemes of
three generations of readers
and correspondents is crystal-
lized in this book, which has
been in course of preparatlon
for months. It is indispensa-
ble to every family and busi-
ness man. It deals with mat-
ters ot interest te everybody.
The book contains 50,000 facts,
and is much more complete
and more exhaustive than
anything of the kind which
has ever been attempted. The
‘“Scientific. American Refer-
ence Book ” has been compiled
after gauging the known
wants of thousands. It has
been revised by eminent sta-
tistidans. Information has
been drawn from over one ton
ot Government reports alone.
It is a book of everyday reter-
ence—more useful than an en-
cyclopedia, because you will
find what youwant in an in-
stant in a more condeused
form. Sixty years of experi-

ence alone have made it possible for the publishers of
the SCIENTIFIC AMERICAN to present to the purchasers
of this book a remarkable aggregation of information.

TWENTY-THIRD EDIiTION

EXPERIMENTAL SCIENCE.

By GEORGE r1. HOPKINS

Revised and Greatly Enlarged. 2 Octavo Volumes.
Pages. 900 Tldustrations. Cloth Bom}zdeost ai

1, 100

$5.00. Half Morocco, Postpaid
Volumes Sold Separately ( loth. $3.00
per Volume; Half Morocco,

$4.00 per Volume.

BEXPHRIMENTAL SCIENCE is so well known to
many of our readers thatit is hardly necessary now tg
%,ve a description of

is work. Mr. Hopkins
decidced some months
ago that it would be
necessary to prepare a
new edition of this work
in order that the many
wonderful discoveries
of modern times might
be fully described in its

{; Since the last

dition was published,
wonderful develop
ments in wireless teie-
graphy, for example,
bhave been made. [t
was necessary. there-
fore, that a good deal of
new matter should be
added to the work in
order to make it thor-
oughly up-to-date, and
with this object in view
some 200 pages have
been added. On ac-
count of the increased
size of the work, it has
been necessary todivide
it into two volumes
handsomely bound in
buckram.

MUNN @ CO.
361 Broadway New York City
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EVIDENCE

BosTon, Mass., October 22d, 1904.

Evans Vacuum Cap ComPany,
Saint Louis, Missouri.

G ENTL BMEN :—I believe that any man whose blood is in good

condition can cultivate a healthy and complete growth of haur.
I had been losing my hair for about ten years and there was a
bare space about three inches wide extending from front 10
back part of my head. I saw the advertisement of the Evans
Vacuum Cap in Munsey’s Magazine some time ago and the
logic of the argument appealed to me. I cut the advertisement
out and carried it in my pocket, knowing that I would be in
Sant Louis at the VVorlch Fair in charge of my Automob.le
Spring Exhibit, which was recently awarded a gold medal.

I have now used the Cap for a little over three months and
my phocozrn‘fh enclosed herewith will show you the resultsI
have obtained, I mailed this photograph home to my wife in
Boston, and her surprise at noting the growth of hair on my
head will, perhaps, be ap{reciated by quoting from her letter :—
“Your plct\ms came in this morning, but how strange it seems !
Are you wearm;za wig, or has the "Cap really made your hair
grow in again §”

Although I appreciate the, bonor of getting the gold medal
on my own invention, yet I am frank to say that I have de-
rived ‘more satisfaction from having my hair restored than
receiving the medal.

My success with the Cap has been so pronounced that it has
led to quite a number of sales among other exnibitors who
were watching my progr essy, Sincerely,

(Sig.) Jurm HecTOR GRAHAM, 148 Harold St.

OUR GUARANTEE

We will send you by id ex
Cap to use thirty days and all we

ress an Evana Vacuum

of you is to deposit the

of the Appliance in

any bank in St. Louis
during the trial period,
subject to your own order,

If you do not culti-
vate a sufficient growth of
hair within this time to
convince you that this
method is effective, simply
notify the bank and they
will return your deposit.

The effect of the
vacuum is pleasant and
exhilarating. Itgives the
scalp vigorous exercise
without. rubbing, and in-
duces free and active cir-
culation without the use
ot drugs or lotions.

EVANS VACUUM CAP CO.
425 Fullerton* Bldg., St. Louis, Mo.

If you want the best CHUCKS. buy Westcott'
Little Giant Double Grip
e Drill Chucks, Little Giant
# Drill Chucks
Improved,
Oneida Drill

Lathe Chucks, Geured
Combination Lathe Chucks.
Chucks, Independent Lathe Chucks. Made b;
We tcott Chuck Co., Oneida, N. Y., U. S. A,
Ask for catalogue in English, French. Spanish or German.
IRST PRIZE AT COLUMBIAN BXPOSITTON, 1593.

Plain Universal Lathe

THE NEW YORK, CHICAGO & ST. LOUIS
RAILROAD COMPANY

PASSENGER DEPARTMENT
Qffice of the General Agent, Buffalo, N. Y.

THE NICKEL PLATE BOAD BETWEEN NEW
YORK AND BOSTON, AND CLEVELAND,
FT. WAYNE AND CHICAGO

Lowest rates and elegant equipment makes this a
favorite route between the above points. Through
sleepers. Enexcelled dining car service. Individual
club meals 35 cents to $1.00 each. Also a la Carte. Full
intormation on apphca.tion to R. E. Payne, General
Agem,m Main St., Buffalo, N. Y., nr A. W. Ecclestone,

D. P. A, 35 Brondwny. New York City.

How To Increase
Your Business

EAD carefully, every
week, the Business
‘and, Personal Wants
column in the
’ )
Scientific American
This week it will be found
on pagel .0,

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

Scientific

American 133

.o 781,408

Jar closure, J. D. DuBois...

Key lock, B. M. Revoir..

Knitting machine, G. }?d ‘Whitcomb
S0!

Labeling machine, W. Edson...........
Lace trimmings, machine for making, M. N

610 1 5 5500665000000 300080060000 .. 781,387
Lacing eye, S. S. Gossard ........ 781,336

Lacing for shoes, etc., W. F. Hall..
Ladle, cinder, T. McDonald

Lamp, C. von Culin....... 781,036
Lamp, acetylene or other, J. 781,969
Lamp guard, 1ncandescent, C. C. Blake ..... 781,391
Lamp, hydrocarbon incandescent, G. Wash-

311K I 5 8 8000000000000 60000004000000 781,317
Lamp, incandescent, A. D. Page ........... 781,016
Lamp, incandescent gas, H. M. H. Dela-

INAITE  .vveeveocsocsnsssssssscssssnsane 781,273
Lamp socket, electric, M. Norden..... .. 781,351
Lamp socket, ‘incandescent, W. H. Per . 781,226
Lamp suspension device, street, A. -

TNEYET 4 evieeneennonsnaneneensnssnnnnns 781,451
Lamps, apparatus and circuits for starting

electric, P. C. Hewitt................. 780,998
Lamps, radiation burner for spirit, E. Boivin 781,49\1
Lasting machine, A. Hebert............... 80,996
Latch, W. H. Dalrymple..... 781,272
Latch and lock, A. J. Campbell.. 781,185
Latch and lock combined, W. H

1) LS N 781,271
Ledger sheets or the like. machine for creas-

ing, W. M. L. McAdams..........ccoeu. 781,083
Letter and carbon holder, R. J. Riley..... 781 229
Lifting jack, C. L. Correll............ . 780,979
Lifting jack, F. I. Joyce...... 5 781,147
Light, producing, P. C. Hewitt....... . 781,605
Lime slaking apparatus, M. Sherman....... 781,372
Limit or other gage, adjustable, T. Hum-

1543856500 60000600000000000000080600000006 781,624
Linoleum, apparatus for making inlaid, H.

A, Staeding .....iiiiiiiiiiiiiieiiiaes 781,379
Linoleum, making inlaid, H. A. Staeding... 781,378
Liquid ripener, A. Jenaen .......... 781 528, 781,529
Liquids under pressure, apparatus for ﬁllmg

receptacles with, M. Warren.......... 781,038
Load binding chains, securing or releasing

means for, W. M. Cain................ 781,492
Loading machine, wagon, Scott & Strobel.. 781,166
Lock, A. O. FOSSUM....ocvvuvrneneneanenns 780,985
Locking device, W. H. Bloomer............ 781,392
Logging apparatus, H. R. Robertson.781,095, 781,096
Loom picker, T. G. MOSEer......coovuvunns 781,350
Loom shuttle guide, narrow ware, S. & .A. N

WIAIET  + e everenenenannsninnceeanenns 781,256
Lubricator, W. H. & R. Thompson. ... 781,111
Lubricator, H. Ritter...............co.... 781,553
Lubricator, J. J. Aull,............. 781,584, 781,585
Lung testlng machine, J. D. Wolf......... 781,627
Manhole guard, H. C. Baker...... ... 781,122
Mantle support, R. Momand............ . 781,613
Marble sawing machine, J. F. Stierer. 781,569
Marking device, goods, W. H. Witty 781,386
Match box holder, safety, E. A. Park 781,354
Match holder and striker, E. A. Parker . 781,019
Match machine, F. J. Miller............... 781, 1443
Measuring appliance and compressor for li-

quids, E. O. Linton...........ccovvuns 781,535
Mechanic’s clamp, A. F. Peelman.......... 781,356
Medicaments containing plant juice, making,

1 ) A LR P 66000 3000000 0300060000000 781,363
Megaphone, Emery & AdKkins........ 781,137
Metal bending machine, J. N. Peavey 781,356
Metal frame, E. R. Hewitt............. 781,068
Metallic tube, flexible, T. J. Carroll.... 790,974
Mileage detacher, Sharkey & Menefee.. 781,465
Milking machine, G. Hutchinson....... .. 781,073
Moistener, envelop, L. S. Duncan. . .. 781,136
Moistening device, 'I. F. Welch.. . 781,250
Mold for radiator or like sectio 5

(1) A . 781,223
Molding machine, G. H. Campbe .. 780,973
Molding press, Darling & Rhead... .. 781,498
Mortising device, B. O. Gudgen.. . 780,990
Motive cylinder, W. Kennedy........c..... 781,148
Motor regulating device, explosion, K. Rein-

)G B 55606 6000006 000000000000000000000 781,160
Movement cure device, A. B. Schanz .. 781,555
Mower, lawn, Brown............. .. 781,397
Muffler, E. Altman............... .. 781,044
Music leaf turner, E. P. Dorward .. 781,055
Nut lock, F. Fisher ............. .. 781,140
Nut lock, G. O. Tucker. . 781,314
Nut lock, A. Schmidt.... .. 781,559
0Oil burner, J. H. DaviS.i.eiiirneeiinnnnns 781,331
0il burner for bakers’ ovens, S. 781, 284

T. Johnson.
E. A.

Oils more limpid, rendering asphaltic
Starke

. 781,240
. 781,463

781,233

781,450
181,077

Optical apparatus, J. Sallee.
Optical instruments, prism supp e
with, J. Schmuck..........ccocivununn.
Ore elevator, automatic dumping, D. B. Mec-
Taggart
Ore separator, electromagnetlc, E. Langguth
Ore treating apparatus, H. & H. A. Ho-

................................... 781,521
Ores contaming iron, treating zinc sulfid,” C.

1053 (5 000000080 0008000003008008000 781,133
Ores, treating, H. A. & H. A. Hogel...... 781,520
Package for retailing tub butter, pall like,

M. C. Dingwall......ovviieniiiinnnnns 781,192
Packing, piston, O. Reynolds. .. 781,227
Packing rod, Bryan & Haines..... 1,266
Pail supporter, milk, A. Higgins. . 781,426
Paint removing compound, C. L. Beck. . 781,178
Pan. See Bed pan.

Paper box, H. Runtz................... ... 781,306
Paper cutter, J. Frazee ............. 781,334

Paper feedmg machine, E. Dummer 7.
Paper, etc., folding machine, E. H. Cottrell

Paste receptacle, H. B. De V.
Pastry board, F. Staassen.......
Pencil, C. von Schemnitzky...
Pencil holder, Scharrath & Rojas 50000
Penholder, L. L. McCormick............... T
Photo machine, automatic, A. J. Springer.

Photograph holder, W. E. Hancock......... 7

Photographer’s dish or tray, H. Fritzsche.. 781,510
Photographic plate or film, J. H. Smith.... 781,469
Photographic shutter, Pickard & Slinger.. 781,156
Piano action flange, F. H. Wright......... 781, 261
Piano treadle, autopneumatic, Enge &

Hobart ...........c..oiu.n 781,410
Pipe bending means, A. Frohlich.. 781,279
Pipe, cable, etc., coupling, A. Powel g . 781,157
Planter, potato, J. R. Steitz..... .. 781,310
Plow, W. L. Paul ......... .. 781,155
Plow, motor, S. E. Kurtz....... .. 781,214
Plumber’s melting pot, C. Dwyer.. . 781,193
Pocket, garment, W. P. Snyder... 781,566
Poke, animal, S. Hartman................. 781,201
Polishing machine, automatic, B. C. Hem-

118 81T 355560000 00000000000 60000008000000 781,423
Pot or vessel for cooking boned hams, etec.,

W. A. Van Berkel..............couunn. 781,475
Power, producing motive, F. Windhausen,

A5 50400000000030000000000300300300000 781,481
Power transmitting

Fowler ......... 781,278
Pressure tank, A. Schneider................ 781,164
Printing machine, draftsman’s, A. J. Brad-

1578 560000600000060000030000000000 781,124, 781,125
Printing press, F. Wesel.......cccvvuiiinnnn 781,114
Printing press deliverer, C. G. Harris.... 781,337
Pulp molding machlne, C. D. Ormiston. 781,295
Pulp separating and sieving apparatus, Wood

AGT 0 06800080006 60600000008000 781,097
Pump, S. N. Hall......... . 780,992, 780,993
Pump, H. H. Arkwright .................. 781,583
Pump rod lifter, T. H. Tregellas........... 781,244
Punch, combination ticket, W. C. Downing. 781,594
Punching bag, coin controlled, J. Schiemer.. 781,367
Purse, safety, S. H. Duncan................ 781,056
Puzzle, F. J. Curtis 781,050
Puzzle, S. Maas .... 781,438
Radiator, W. R. Kin . 781,345
Radiator regulating dev1ce, 5

i3 500000000600600000000000000000000000 781,037
Rail jomt P. Epperson . .. 781,196
Rail joint, E. J. Clark .. .. 781,402
Rail joint, A. L. Hodges...... .. 781,519
Rail joint, grooved, R. Ames. . 781,121
Rail tie plate, W. E. Miller ............... 781,218
Railway rail joint fish plate, L. L. White... 781,040
Railway signaling system, W. G. Roome... 781,161
Railway switch, Smith.............. 781,623
Railway switch, street, L. B. Murray...... 781,151
Railway system, electric, F. E. Kinsman... 781,431
Railway system, gravity, A. Abelson...... 780,966
Railway tie, C. W. Israel............ 5 781 343
Railways, underground or

for electric, W. Cope.. 781,268
Ratchet wrench, E. J. Morin. 781,291
Ratchet Wreneh, I. W. Rugg... .. 781,305

THE LICHT THAT CANNOT FAIL!
THE CREATEST INVENTION OF THE ACE

THE CENTURY LIGHT

which is owned and controlled by the Century Light Company of America, under
letters patent, organized under the laws of the Commonwealth of Massachusetts,
with a capitalization of $500,000, par value of shares $5.00 each fully paid and
non-assessable.

INVESTORS SHOULD CONSIDER :—

This Light produces from a single
burner, 500 candle power from
ordinary city gas for one cent per
hour.

The Century Light, although in
tensely brilliant, is soft and mellow
and light in color.

It is the only system of gas lighting
that comes in direct competition
with the arc electric at one-tenth
the cost.

It is absolutely safe under any and
all conditions.

Its great value has been demons-
trated in actual practice for more
than a year, and is recommended
in the highest terms by well-known
people.

It is fully protected by Patents in
the United States, Canada and
Great Britain,

It can be installed in cities, towns,
stores, churches, theatres, dwell-
ings, etc, and utilized for street
lighting.

A limited number of shares for im-
mediate sale at $2.50 per share, or
50% of the par value.

There is an absolute guarantee
against loss in this investment.
Write for all particulars to

H. R. LEIGHTON & CO., Bankers,
246 Washington Street BOSTON, MASS. 69 Devonshire Street
HIGH GRADE INVESTMENT SECURITIES

bhaving resident agents in all the lareer towns of Germany for

B E R L l N FI R M a patented building article would accept agencies, etc.,
INTRODUCING TECHNICAL NOVELTIES
Apply under ‘“B. K. 5885* to DAUBE & CO., m. b. H.,, Berlin, W: 8,

e s
' M

1s the Key toﬁutomobzle Construction ||
and we have the Key

|

Henry Ford has made a life work of the development of the Automo-
bile and presented to the world a car so perfected that the success of |
the Ford Motor Co. is without a parallel in the Automobile Industry

The fundamental features of the first Ford Car were light weight (resulting in
economy of maintenance), ample power (not too much and not too little, BUT ALWAYS 4
POWER) and absolute simplicity, with the elimination of every unnecessary complica- i
tion. These featuras still further developed are dlstmctlve in Ford cars to-day. There
have been no freaks, no failures, no experiments in Ford cars.

N

a7

{2

Send for detailed description of
Model ¢ C?*’ Tonneau Odr, 1,250 1bs., 2 eylinder opposed, price - = = =
Model ‘“F* Side Entrance Tonneau, weight 1,40C 1bs., 2 cylinder opposed, price
Model ‘¢ B?’ 4 cylinder, vertical, weight 1,700 1bs., side entrance tonneau, price %2,000.00
Delivery Car, weizht 1,350 1bs.. 2 cylinder opposed, price = =« = = = $950.00

FORD MOTOR CO. - Detroit, Mich.

Canadian Trade Supplied by the Ford Motor Co. of Canada, Ltd., Walkerville, Ont.

%950.00
%$1,200.00

-y’ -E'Z;-Fe-""'. =
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1905 Pathfinder

Do You Want Anything More ?

An autornobile that can run continnously on the high gear
through crowded streets, rough roads and up hills,

No waste energy, continuous application of power, two fn-
pulses every revolution,

Normal speed 25 to 30 miles per hour, can be throttled to 3
miles per hour.

Same excess bower. same action. same economy, constant
torque with two cylinders that othersget. with four, with 75
per cent. less parts.

A motor capable of three years’ service without the re-
placement of a single part

A rar that has an authentic record of 6,000 miles continuous
travel without replacement of parts.

A car that has the power.of the neaviest types, but mnuch
lighter. See ¢ Tire Troubles

A car whose upholstering, design, finish and riding qualities
are the equal of any.

The only double cylinder motor in the world that is to any
degree self-starting.

A car that can prove its claims on PERSONAL investigation.

ELMORE MFG. CO.
604 Amanda Street Clyde, Ohio

Member’ Association of Licensed Automobile Manufacturers

*-*“J

If this is satisfactory, do you wish to put up more than
$1,250.00¢

As a preliminary, send for our literature, our 1905 catalog,
¢ One Long Jump or Two Short Steps,” and *‘ The Cruise of

the Pathfinder.”

KLIP-KLIP

BEST EVER MADE oy akes
A perfect manicure beautitul
QuiCk! eaSYv smooth
simple and

strong.

The Original,
made in German
silver, 25¢.

Klip-Klip Jr., mckeled 15¢. At deal-
ers or mailed. Accept no substitute.
As heretofore, made only by

KHLIP-KLIP COMPANY,

Send 4c¢. in stamps tor book, 556 Clinton Ave. S.,
‘““How to Care for the Hands.” Rochester, N. Y.

We have never
been asked
to take an
engine back.

JAGER
MARINE
ENGINES

are of 4 cycle type; speed control approachgd by no other
make; run smoothly and reliably at speeds' varying from
100 to 700 revolutions per minute.

STANDARD SIZES:

1Cylinder, 8h.p. 5h. p. 3 Cylinder, 10 h, p. 15 ko pe
2(ylindery, 7h.p. 10 h. p. 4 Cylinder, 14 h. p. 20h. p.
Orders are now being taken for spriag delivery. Order

early and avoid delay.

CHAS. J. JAGER CO., 166-8 High St.,Bostcn, Mass.

_Kerosene Oil Engine |,

Nothing but Kerosene 0il to run it

Simple, Sate and Efficient. Needs little
attention, is less likely to get out of
order, and is cheaper to run than any
i other engine manufactured. Economi-
cal and Easily Operated.

International Power Vehicle Co.
Stamford, Conn.

’ ’ s
Corliss Electric Engine
A complete Miniature Corliss FEn-
gine, with stop, start and reversing
throttle lever, fitted with grooved
power pulley. Runs at a high speed
consuming 4 ampere of current when
connected to almost any kind of bat-
% tery. Nickel plated parts and red
foundation to represent brick. PRICE,
75 c. Postage and packing, 15c.
Agents Wanted. Outfit complete with 2 batteries, wire and instructions,
$1, postage and packing, 35 cents. Send Stamp For Electrical Catalog.

Ithaca Electric Novelty Co., Box 68, Ithaca, N. Y.

PERFECT - PUMP - POWER.

is attained only in the
TABER ROTARY PUMPS
They are mechanical,
£33 simple and durable.Will
pump hot or cold fluid,
thin or thick. Requires
no skilled mechanic. Most
power at least cost. All parts
interchangeable. Made of
lron steel or bronze, Can be
driven by belt, motor or en-
ne attac nnient. Large 1llustrated. Catalogue free.
ABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S. A.

LR w AT ER APERPETUAL SUPPLY

usually means erpetual
expense. The windmill an gasoline
engine are costly to install and run.
Niagara Hydraulic Ram will work
continuously wherever there isa
running stream. Nothing to
blow down, blow up, or require
attention. Requires less head
of ‘water to operate than any
otherram. Never needs repairs.

ONLY 5
CENTS

Catalogue free

NIAGARA HYDRAULIC ENGINE CO.
CHESTER, PA.

RAL ASPAALT S,
NATURZE Jor IR 94
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Apply it yourself. Makes a finished gravel roof. Cowes ready
tolay in rolls of 103 square feet. Write for_sample, circular
and prices. Warren Chemical and Mtg. Co.,

8 Batiery Pl.,, New York

Razor strop attachment, J. S. Burk
Receptacle holder, detachable, R. J. Riley
Register, W. S. “Puttle .
Re;uhlt(n A, W, Blane
Rein holder and checkrein,
rick & Zimmer ........ .00
Respirator wnd inhaler, G. N. Guthrie, Jr.
Roadway and vehicle for tldvelmg there: on
T. A. Johuson .
Roadways,
Loebell ..o i,
Rock drill, W. C. Stephens.
Rope ‘'machine, J. Good
Rotary engine, Smith & Ross.
Rotary engine, W. M. Hoffman.
Rotary explosive engine, J. W.
Rule, draftsman’s, A. B. Willits.
Sandpaper holder, J. K. Brown
Sash kar, ventilating, K. Lyster.
Saw set, J. Z. IIeum"
Sawing machine, J. Anderson
Screen, Clements & Knowling.
Scrubbing implement, S. M. EI
Sealing device, C. If." Haidt
Sealing machine, automatic ‘vacuum ' can,
Norton & IHodgson.....................
Separator. See Ore separator. ’
Sewing machine feeding mechanism, French
& Meyer

Sewing machine folding table, V. W..Glover
Sewing machine hemmer, J.  W. Kshelman. .
Shaft carrier, vehicle, 0. W. Randall

Shanking out mdchme J. B. Hadaway
Sharpening machme,‘dlsk R.
Shock or bundle loader, Ti.
Shocking machine, E. A. Marx..
Shoe supporting bracket F. J. Sims.
Shoe spile rasp, .T. Km)ps.... e
Shoulder and body brace with attachments,

combination, T. E. McMurtry..
Sifter and mortar mixer, automatic sand, P.
5 C. Quade
Sign, moving dlsplay
Signal, J. D.

M. Hammond
Kirk

A.C. Quade.....oovvuiiiniia,

T. B. Powers.

. Signal bells, automatic. code rmger for mag-

neto, L. V. Elliott
Signal recording mechamsm, A E Colgate
Signal system, C. Whit . 781,319 to
Sliding and swinging gdte, H. C. Pratt.
Snow plow, P. B. Brazel
Soap in water, emulsifying vesin,
Sound recording and reproducing machine,

E. R. Johnson
Spool holder, A. E. VIlldobvrger
Spring seating block, C. A. Miller

Sprinkler valve seating, F. W. Ree .

Stairway, traveling, C. G. Rodeck..

Stalk cutter, revolving, C. Anders..........

Stamp holder for pocket books, postage,
Bashinski, Jr.......... ..o il

Starter making machine, T. L. Valerms

Steam trap, J. F. Burns......... .

Steel trap, O. S. Underwood...............
Stereotype matrices, machine for impressing

or embossing and drying, F. Schreiner...
Stop motion, electrical, U. G. Lee
Stove, gas, W. M. Partridge.....

Stove, heating, W. J. Smith....

Stovepipe holder, F. M. Hall..
Strainer, P. EvanS............
Strainer, vevolvihg, G."H. Mekner
Street (‘Ie‘mm D. G. McClay...

Street u‘cmver T. J. O’Brien.
Surgical banduge, woven, T. W
Syringe, h\podelmlc power, . A. nggms
Tag holder, E. West.
Talking machine homs, means for detachably
mounting, H. Ensign
Tank support, P. P. Sturdevant...
Teeth to plates, means for attaching arti-
ficial, J. B. Wells
Telegraph, electric, W. D. Gregory 781 41(7 to
Telephone circuits from the action of elec-
S,

tromagnetic waves, protecting, J.
Stone
Telephone relay, W. W. Jacques..........
Telephone service, rent collecting means for,

. L. Peavey
Telephone system, C. B. Smith
Telephone transmitter sanitary

S. B. Willlams .......cccevviiinininnn..
Tent or tether peg, T. Mor
Theatrical display device,
Thermo electric couple.

components of a, A.
Thermo electric element,

attachment,

ulutmg the two
Heil
A. L. Marsh,
781,288 to
Ticket, railway or transportation, L. A. Cal-
lahan ....... ... i
‘Time indicator, J. Childs.
Timepiece, P. C. Engle..
Tin oxid, making, H. I<oerste111ng
Tire grip tread, tubber, H. D. W
Tire, vchicle, C. W. I‘altoute ..............
Tires, device for <c¢losing the longitudinal
slits in pneumatic, . R. J. Voss
Tires, making wheel, A. de Laski.

Tobacco stripping; machine, J. W. Blundell,

Tool, eleetrical, Hauss & Miles.
Tool, pneumatic, Tippett & Parke .
Tooth artificial, J. R..Haldeman.
Tooth crown holder, C. 'W. Fahey
Top lift, C. C. Small
Toy, mechanical bird, J. B. Slinn.
Toy, optical, M. Abramowitz...

Toy or puzzle, E. L. Smith.
Track brake, J., I
Traction wh
Transformie

.. 181,572,
& Grubbs

Transplanting unplement R. D. Kline......
Trap. See Steam'.trap.

Tree rack or holder,, R. A. Riek............
Trolley, G. J. Cook..........

Trolley, L. O. Pullen..
Trolley1 nole guard and finder, W P. Under—
hil

Trolley pole support, T. J. Cop
Trousers hanger and stretcher, G. H. Hazel-

ton
Truck,
Truck,
Truck,

B. Holmes....
W. P. Hussey
W. J. Sterling
Truck, elevating, A. Kobelt..
Truck, foldable, S. Thompson.
Trunk lock, C. J. Salviolo
Tubing, flexible, S. Scognamillo
Tufting machine, comforter or mattress,
COYNE. vttt it inrieannaenennens
Turbine wheel construction,
Turfing machine,” J.” A. Bledsoe
Turnbuckle. lock, E. R. Hewitt.
Twyer making machine, W. A. TFi .
Type justifying machine, L. E. Qulck
Type writer action, J. T. Schaaff
Type writer line lock J. D. Daugherty..
Type writer type cleamng device, E. G. Al»
1SS & T R R
Type writing machine, W. J. Campbell
Type writing machine, S. A. Thompson
Type writing machine line spacing mechan-
ism, Fox & Barrett
Type writing or other machines, key action
for. J. T. Schantf
Umbrella, Kortenbach & Worring.
Union, J. T. & G. W. 1layden.
Universal joint, H. D. Jones..
Urinal or the 1ike, W. Beetz..
Valve, F. L. Smith, reissue......
Valve, atmospheric, G. W. Hayden..
Vault lining making machine, Robinson &
JACODY vttt i e et
Vehicle body, W. W. Rickerd
Vehicle, foot power, J. D. Schooley.
Vehicle reach and hound wear plate,
Strode
Vehicle running gear,

P.

F. G. Winnek
Vehicle seat connecting appliance, H. Smith
Vehicle, self propelling, E. R. Hewitt
Vehicle spring, A. E. Sutton
Vehicle steering apparatus, motor, C. Smith

Vehicle switch system, electric, Porsche &
Lohner .......ciiieiiiiiiiiiiieiinnnna,
Vehicle transmission gearlng motor, ~ C.

Schmidt
Vehicle whenl . Xevers.
Vending dovice. J. Gregory
Vending machine, A. A. Scharff.
Vessel stopper, W. K. Conley..
Vise, drill press, J. W. Kincaid

evsesannns

M. Erfurt.

781,591
. 781,228
781,315
780,986

781,176
781,516

781,146

. 781,079

781,241
781,281

781, 1409
81, 517

781,087

781,596
781,415
781,057
781,158
781,628
781,198
781,212
781,440

. 781,468

781,006
781,544
781,457

. 781,549

781,301
781,194

781 .)()b
81,429

. 781,217

781,442
781,159

. TR1,023

781,582

. 781,177
. 781,382
..781,329

781,474

781 283
781,251

781,195
781,030

781,168
781,418

. 781,625

781,207

781,225
781,237

781,385

. 781,221

781,191
781,338
781,290
781,267

781,131
781,505

.. 780,984
. 781,318

780,983

781,245
781,286

781,489
. 781,369

781,552
780,977
781,359

781,316
781,404

. 781,560

. T81,187
. 781,022

780,970

781,190

781,581
781,130
781,473

781,197
- 781,162

781,433
781,422

. 781,209
. 781,326

12,311

. 781,200

. 781,098
. 781,471
B

7814

781565
781,070
781,311
781,238

781,299
781,307

Tl 781,262
.. 780,989
. 781,026

781,132
781,285

.. 781,067 |
. 781,058
. 781,094
L 781,163

How Much Can
You Save?

A prominent Pittsburgher
once said that the easiest thing
he had to do was to make
money—the hardest thing, to
save it.

Most people find it difficult to save.

Andyet saving is largely a matter of habit,
which, like every other habit, becomes
easier the more it is practiced.

Systematic saving is the most productive
and beneficial.

Small sums are not so much missed as
larger omnes, and regularity is the nost
potent factor in developing the saving habit.

The Peoples Savings Bank accepts savings
in any amount from $1 up and pays interest
at the rate of 4 per cent. compounded twice
a year.

It has many thousands of depositors who
have mnever been inside the bank. They
send their deposits and make withdrawals
by mail with as great convenience and safety
as those who live in Pittsburgh. The bank
was organized in 1866 under thestrict bank-
ing laws of Pennsylvania, and has the largest
capital and surplus of any savmgs bank in
the world.

Its policy from the very first has been one
of safety and conservatism.

The following table shows the rapid
growth of regular systematic saving with
4 per cent. interest added :

|
Weekly | Rateof | For5 | For10| For 20 | For 40
Savings | Interest | Years | Years | Years | Years
$0.25 {4percent.] § 73| § 162 | § 403  §1.294
0.50 |perannum 146 324 806 | 2,588
1.00 |compound- 293 650 | 1,614 | 5,177
200 | ing twice 585 | 1, 301 3,228 1 10,355
500 a year 1462 | 3252 | 8,070 1 25,888

‘““The story of the Ongm of Banking by Mail,”
which appeared in a recent magazine, has been re-
printed in booklet form and will be sent free,
together with a handsome booklet illustrating the
banking rooms, to all who write for them, stating
they saw the announcement in this magazme

Peoples Savings Bank
Capital. $1,000,000. Surplus, $1,000,000.
Pittsburgh, Pa.

The Bank that pays 4 per cent.

R

Direct
Drive

PEERLESS
TOURING CARS

| Combine elcgance, sxmphmty and dependa-
bility. Elegzantly finished in’ every_detail.
Run'smoothly and silently and afe mstantly
responsive to control.

Motors of exactly the same: constmchon as
those in the famous Peerless ‘‘Green Dragon”’
racing car, driven by Barney Oldfield. =

Four forward speeds on all models. The
enclosed bevel gear drive transmits full
power of the engine to the wheels without

loss.
PRICES FOR 1905
24 H. P. $3,200 80 H. P. #38,150
85 H.P. 4,000 60 H.P. 6,000

Timousine 4,000 (five passengers inside)
Our 1905 catalogue with detaiied dcscnptxon of
all models mailed frée.
PEERLESS MOTOR CAR CO.
38 Lisbon St., Cleveland, Ohio

Member Association Licensed Automobile Manufactupers.

Automobile Running Gears
With pressed steel or angle

iron frames.
Alsgo all Styles of Bodies

Write for ca alogue at once,
mentioning this paper.

BORBEIN & CO.,
ST. LOVIS, MO.

H.
2108 N.

F.
9th Street,

An Ideal Electric Light Engine

because of its simplicity, safety and
reliability under all conditions; be-
cause it is built on tried prmcmles
after years of experiments is the
Universal Kerosene Engine.

Automatic in operation, easily start-
ed, and runs steadily and at a com-
pamtlvely high rate of speed ata cost
of less than one pint of keroser:e, oil
per actual horse %Wer hour. Praised,
wherever used. ighest efficiency at
lowest cost. For prices and terms
address

UNIVERSAL KEROSENE ENGINE CO
137 Liberty St., New York

save time.

POPE MOTOR CAR

Waverley Department,
CATALOGS UPON REQUEST

) DR 2F
Light Deliver"y -Wagons

Deliver your goods with Electricity, and
Time is Money !

INDIANAPOLIS,

CTRIC TRUCKS
AND '

CoO.,,

IND.

L)

STANDARD SPOKE

“*STANDARD’

¢ Two-Speed Automatic Coaster Brake Hub

Makes wheeling a delight, eliminates the drudgery.
on experiments when yo
Our little booklet tells all about it and is mailed free.

Do not waste money
u can buy a perfect attachment all in one hub.
Write to-day.

AND NIPPLE CO.

Torrington, Conn.

A Magic Lantern for showing Engrav-

ings, Prints, Cuts, Ilustrations m Béoks,
Modlels and Specimens on the Screen withou
previous preparation, brilliantly lighted. and
in natural colors. Send for circular.

W l]liams, Brown & Earle
Dept. 6, 918 Chestnut' St., Philadelphia, Pa.

Every Elgin
Watch is fully
guaranteed. All
jewelers have
Elgin Watches in
men’s and wo-
men’s sizes and in
all varieties of cases.

=

.u-nn.) WATCH

is the royal
fime-

keceper

““Timemakers
and Timekeep-
ers,” an illus-

trated joint history

of the locomotive
and the watch, sent
free upon request to
ELGIN NATIONAL

WATCH Co.,.
ELGIN, ILL.

@un
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Diamond Savings Account
Select the Diamond you would like to
own and wear from our 1905 Lamlogue
and it will be sent at once on approval.
If you like it, pay one-fifth of the price
and keep it, sending the balance to us in
eightequalmonthly payments. We open these
accounts with all honest persons who want to save.
Diamonds will pay 20 per cent profit from increased
values in 1905, or five times better than banks. Satis
faction absolutely guaranteed. Write for Catalog today.

LOFTIS BROS. & CO. (5
DIAMONDS, WATCHES. JEWELRY
Dept B.180, 92 to 98 State Street, Chicago, III.

Winners of Go_d Medal at St. Louis Exposition.

7 _IF YOU SHOOT A RIFLE,

Pistol or .Shotgun, you’'ll make a Bull’s
ve by sending three 2c¢. stamps tor
the Tdeal Hand-book *“A,” 126 pages
FRY.E. The latest Enbyul()pedm of
A Arme Powders, Shot and Bullets. Men-
D tion SCTENTIFIC AMERICAN. Address

IDEAL MF‘G. CO., 26U 8t.. NEW HAVEN, CoxN,, U

LUFKIN

TAPES AND RULES
ARE THE BEST.
For sale everywhere. Send for
Catalog No. 16.
LUVFKIN RULE CO.
Saginaw, Mich., U. S.A.
New York and London.

A STRAIGHT TIP

Prepare for the approaching fishing season 1,
by equipping yourself with a ‘¢ BRISTOL
Sfeel Fishing Rod.
Many rods are weak jn the tip joint but the
tips in the “BRISTOL’’ Rods are builb ),
to last as long as any pust of therod ; that’s
they are so umversally

ipers, canoeists, guide
and other rough and re fishermen,
Handsowe Catalogue Free. Our new
Catalogue, cover in colors and illus- H
trated throughout, will be sent on
application,

‘The Horton Mfg. Co,

68 Horton Street, Bristol, Conn,

one reason w.
popular with

ARTESIAN

Wells, Oil and Gas Wells drilled
by contracttoany depth from50
to feet.+ We also manufac-

® ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power

and Mounted Steam Drillin,

Machines for 100 to 1200 feet.
Write us stating exactly what
3 ie required and send for illns-

i trated catalogue. Address
PIERCE WELL ENGIVFERING AND SUPPLY Cw.
136 LIBERTY STRUET, NkW YoORK. U. 8. A

S.AL |

Wagon body raiser, W. A. Parrish......... 781,089
Wagon brake, W. S. Livengood. ... 781, 610
Wagon gate, W. G. Stroh..... .. TRLGTO
‘Wagon, lumber, I.. S. Richardson.. .. 781,303
Wagon or carriage spring couplmg, I
Thompson ............... .... 781,626
Wagon rack and box lifter, F. 'D. Baker. 781,173

‘Wall and concrete block for same, bmldmg,

Miracle & Dow, reissue......... ceee.. 12,310
Washing machine, A. J. Schetrompf ....... 781,559
w atch stem “1lldll’lg and setting, O. Ander-

103§ . 781,263
W ater closet ﬂushmg tank, F. A. Schossow. 781,099
Water gage glass, M. M. Wood 781,042
Water wheel, W. & J. Boekel . 780,971
Wave motor, D. G. Weems... 781,113
Weaving multiple tubular fabrics and hose-

coverings produced thereby G D. Moore 781,349
Wedge, Denison & Blake. 781,274
Weir, hydraulic, W. S. Post. 781,093
Well drilling machine, L. D bhl yock 781,234
Well packer, deep, G. A. Spang..... 781,470
Wheel. See Traction wheel.

Wheel, J. C. Raymond ......... 781,461
Wheel, F. D. Howe........ 781,522
Wheel, W. W. Wallace. 781,076
Wheel, Couper & Somers. . . 781,593
Whip actuating device, W L Rawls,

781,458 to 781,469
Windlass, ship’s, C. W. Blake.............. 781,487

Windmill regulator, automatic

gensen .. 781,075
‘Wind motor, K. 781,010
Wire loom, W. Orr .. 781,015
Wires, rods, ete.,

B. Legnard . . 781,078
Woven fabri¢, T. B. Dornan. . 781,407
Wrapping m.lohme. newspapor, J. L. Boyle.. 781,123
Wrench, A. C. Huckelbr 1dge. e s

Wrench, L. Griffin
W I‘ltl‘l"‘ machine, M. May er ..
Yoke center, neck, S. J. McDonal

DESIGNS.
Belt, lady’s, W. C. Ellis...........cc..... 37,316
Box, salt, E. Hengelhaupt. 37,315
Cabinet, E. Lavens 37,314
Fabric, textile, A. 37,317
Horn, motor car, F. Berto . 37,313
\Iatuvos font of B. Nadall......... 37,311

Photographic card mount, H. II (‘ollms, Jr 37,307

Radiator disk, B. Briscoe. 37,312

Type, font of, H. P. Hamilton 37,309

Type, font of, G. L. Marsh................ 37,310
TRADE MARKS.

Balloons, H. Kayser & Fils............... 44,096

Boots and shoes, leather, Kahn Martin &

L TN 44,070
Brooms and whisk brushes, Southwestern

Broom Mfr. Co. .............. 44,091, 44,092
Butter, margarin, cheese, whey, and curds

Ww. S. Taylor & C 44,079
Canned fruits and vegetables, | 44,078
Canned vegetables, I. I Fletche . 44,077
Chemical preparation for certai named

purposes, H. A. Steinach........... 44,089
Cleaning preparations, certain named, J. F

Whitman ... eiieinniininnnnennnn 44,109
Collars and cuffs, Cluett, Peabody & Co.... 44,073
Flour, wheat, Pittsburg Milling Co.......... 44,080
Footwear and parts thereof, certain

Massachusetts Chemical Co... 44,103
Hats and caps, Knox Hat Manufactu 44,106
Hose, rubber lined, Bowers Rubber Co

44,112, 44,113
Knives, forks, and spoons, table, James E.

Blake COo. .....vvviiinnnnnnn [N 44,102
Liniment, H. E. White .................... 44,088
Lithographic priats, illustrated, American

Lithographic Co. .......ccviieivunennnn 44,101
Lotions for external application, I". N Nagel 44,087
Meats, certain narned cured, Craven & Co. 44,076
Neckties and necksearfs; Castle Windsor C'o. 44,074
Overalls and pants, Lewis Meier & Co..... 44,071

Overshirts, Oppenheim, Oberndorf & Co.... 44,072

PORTLAND CEMENT MAKING IS
described in excellent articles contained in SCIENTIFIC
AMERICAN SUPPLEVMENTS 1433, 1465. 14

Price 10 cents each, by mail. Munn & Company, 361
Broadway, New York City, and all newsdealers.

Beat

Squabs Pay Beat

Easier, need attention oniy part of
time, bring big prices. Raised in one;
month. Attractive_for poultrymen., |
farmers, women. Send for FREE |
BOOKLET and learn this immensely
rich home industry. ;

PLymourt Rock Squas Co., 989 atlantic Ave., Boston, Mass.

=5 The Wooden Hen

and 200eggs will start you in a
pleasmg and profitable business
raising poultry. Hundreds of
men and women make good
money raising chicks forearly
market. Why not you? Write
for free catalogue.

$12.80
GEO. H. STAHL, Quincy, !l

Make Money With Hens —a®

You can do it with certainty by using

CYPHERS INCUBATOR

¢ The World’s Standard Hatcher,” used and endorsed by
42 Government Stations. Price $6.50 and up. Complete
caialog and poultry guide, 212 pages (8x11 inches), free
if you mention this paper. Address nearest office. !
Cyphers Incubator Co., Buffalo, N. Y.
Boston, Chicago, New York, Kansas City, San Francisco

GLOBE INGUBATORS.

Hatch chickens. Noexperience necessary.
Our large 200 page Illustrated Catalogue of
Inzubators and Brooders and Poultry Infor-
mation mailed free. Address,

> G. G. SHOEMAKER.
Box 1021, Freeport Ills,

50 Years’
Expenence

. Trade Marks,
Designs,

Copyrights, Etc.
Anyone sending a sket<h and deserintion may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents

sent free. Oldest agency for securing patents.

Patents taken throuzh MUNN & Co. receive
Special Notice, without charge, in the

Scientific American

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

MUNN & C0.361 Broaaway, NewYork

Branch Office 625 F St. Washington, N.C.

Packings, pump and engine, Frictionless En-

gine Packing Co..................... .. 44007
Paint, certain named sizing, I Fillion..... 44,111
Paper, typewriter and writing, L. C. Smith

& Bros. Typewriter Co. 44,100
Pianos and organs, G. P. Bont . 44,095
Pretzel like products, Oakdale Baking Co 44,084
Razors, including safety razors, J. Curley

& Brother ............ ... .ol 44,093
Rice, Wall Rice Vhllmg Co.vvunn. 44,081 to 44,083
Shoe insoles, King Hygienic Appliance Co.. 44,104
Shoe polish and leather dressing, New Eng-

land Shoe Polish Co............. .. 44,165
Starch, Oswego Maize Products Co... . 44,108
Suspenders, Weheraft Suspender Co. 44,107
Syrups, saccharine, Wogan Bros... 44.080
Tonic beverages, A. W. Green. . 44,086
Tonic beverages, Celo Compﬁn\' P . 44,110
Towels and towelmg A. D. Smlth .......... 44,075
Turbines of all kinds and parts of such tur-

bines, steam, C. A. Parsons............ 44,114
Turbo compressors and pumps, C. A. Parsons 44,11!
Type writer ribbons and carbon paper, L. C.

Smith & Bros. Typewriter Co.......... 44,099
Type writing machines and parts thereof,

L. C. Smith & Bros. Typewriter Co.... 44,098
Varnishes, Blackburn Nolan Varnish Co.. 44,090
Watches, wateh cases, and watch move-

ments, Philadelphia Watch Case Co.... 44,094

LABELS
“‘Ackermann’s Old German Stomach Cure,”’

for medicine, S. Ackermann............ 11,836
“B. of R. T. Cigar,” for cigars, T. .J.

Kerins ..t iniiiiniiiieiennneannnns 11,828
‘““Booth’s Cough Checkers,”” for tahlets.

Booth Bros...................c0enn 11.837
“Bud Brand,”” for beer, A. Lieber. 11,830
‘‘Budlieber,”’ for beer, A. Lieber........... 11,831
¢ “Dalzell’s Gold Medal Orange Phosphate,”

for orange phosphate, F. P. Dalzell..... 11,833
“Dietic Biscuit,”” for crackers or biscuit,

T. Ward ...oooieiiiiiiiiineiieennnn. 11,826
‘“Karma Biscuit,”” for biscuit, Ontario Bis-

cuit Co.inint i i i 11,827
“Kio-Emulsion,”” for liquid emulsion, United

States Medical Dispensary.............. 11,834
“La Rendicion de Granada,’’ for cigars, S.

Buzaglo ...t 11,829
“S. V. W.,”” for varnish, Standard Varnish

WOrKS v ovtiiii it i i . 11,838
¢“Tolo,”’ for lotions, .J. 1. Burdick....... . 11,835
“United States Blue Denims,”” for blue

denims, Neuss, IHesslein & Co......... 11,839
““Welsh Blood Wine,*” for blood wine, Welsh

Chemical CO.......cvvvvvvrnvninanneass 11,832

PRINTS.
“Game Sheets, Trusts and Busts. or Fren-

zied Finance.” fnr a game, R. Freeman 1,195
¢“Mother’s Biscuits,”” for biscuits, I. F.

Whiteside .....cvviniiiiiiiiiiiiii 1,192
“Official Award Ribbon.”” for sewing ma-

chines, M. .J. Lowenstein.............. 1,194
“Products That Have Made Kentucky Fa-

mous,’”” for iodinized emulsion, Dawson

thirmacal COutniiee e 1,193
‘“The Best Life Iusurance on Earth,” for

revolvers, Shortstory Publishing Co.... 1,196

A printed copy of the spedification 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
number of the patent desired and the date be
given. Address Munn & Co., 361 Broadway, New
York.

Canadian patents may now be ohtained by the in-
ventors for any of the inventions named in the fore-
going  list. For terms and further particulare
address Muna & Co., 361 Broadway. Newi York.

GOVERNMENT

Tenders for Deepening,

Widening and Buoying St.

OF BERMUDA.

George’s Channel.

The Crown Agents for the Colonies, London, Engiand,
are prepared, on behalf of the Government of Bermuda,
to receive tenders for the deepening, widening and
buoying of the Channel leading from seaintoSt. George’s
Harbour in the Islands of Bermuda.

T'he Channel has been surveyed by persens appointed
by the Government of Bermuda, and on and after the
2ith of January, 1905, a plan, dra'vmg, sections, form of
contract and orm of tender may be seen daily by in-
tending contractors at the office of the British Consul-
General, 17 State Street, between the hours of 11 A. M.
and3 P. M.

On application to the Copsul-General and on payment
of 20 pounds, persons or firms wishing to submit a ten-
der will receive two copies of the torm of contract and
form of tender and will be allowed to make copies of the
plan, drawings and sections showing the work to be ex-
ecuted under the contract. The above sum will be re-
turned to each person or firm submitting a bona fide
tender properiy completed in all respects within the
time specitied below.

Tenders on the form attached to the form of contract
must be delivered to the Crown Agents for the Colonies,
Whitehall Gardens, London, 8.W., not later than noon
on \lunddy thelUth day of April, 1905, in sealed envelopes
endorsed ** Tender for deepenmg, w1denmgand buoying
St. George’s Channel, Bermuda. The dratt form of
contract and schedule of prices must be sent in with the
tender with the blanks in each properly filled in as re-
quired by the torm of tender.

(ne of the conditions of the tender is that it must
remain opea and may be accepted at any time within six
months.

The Crown Agents do not bind themselves to accept
on behalf of the Government of Bermuda the lowest or
any tender, nor will they assign any reason for the
1€] jection of a tender.

'he tenders will be communicated to the House of
Assembly of Bermuda. The carrying out of the pro-
posed work> will depend mainly upon whether after the
1enders have been submitted to the Legislature of Ber-
muda the legislature decide to proceed with the works.

PECIAL  MANOFACTURIN \
\MDIN » oy |
} AND . O 0ORU i
RD R P D 0 D
OB A 8 A P 0
9 O A O » O @)

o

F Corliss Engines, Brewers’
[L@nd Bottlers’ Machinery. gl"H ’ IIE‘P%‘%{
- MFG. CO., 899 Clinton St., Milwaukee, Wis

MUDE[S [&. EXPERIMENTAL WORK,

nventions developed. Special Machinery.
E. V. BILLAARD, Fox Bldg.. Frankiin Square. New York.

CATALOGUE FREE"
UNION'MODEL WORKS
193 .CLARK CHICAGO:

The Loomis Automobile & Marine Specialtics
lgnown the world over for efficiency and dumbmty.
Carburetors, Muffiers and Circulating Pumps.

LOOMIS AUTOCAR CO., Westfield, Mass., U. 8

R e
. STIEFEL, Bissell Block, Pittsburgh, Pa.

Experimental & Model Work

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

PATENT AND WORKING DRAWING
G. M. MAYER, M.E., Monadnock Bl., Chicago, Iil.

BALLOONS

CHEMIGAL EXAMINATlUNS

DR. H. C.

Aeronaut L. Stevens,
Box 181 Madison Sq,, N. Y.

By the Twin-Screw Cruising Steamer
“Prinzessin
Dictoria Luise”’
From New York, April 4, 1905

DURATION 24 DAYS
Ttinerary—Azores (25 hours’ stay). Ma-
deira (27 hours), Canarﬁlﬂ ands (12 hours),
Gibraltar, Granada, Alhambra, (8! .Imm\)7
Algiers (34 hours), Palermo (11 hours),
Naples (28 hours), and Genoa.

his same steamer will continue on a
14-days cruise to Hamburg, leaving Genha
April 30th, 1905, for Villefranche, Corsi
Sardinia, Tunis, Algiers, Oran, Gib
Lisbon, Opmm, Dover and Hamburg
Where can the tourist or one in_search
health find such adelightful cruiseas this?
RATES & AND UPWARD
DURING JUNIZ, JULY AND AUGUST

12 SUMMER CRYT s

By 2.8. “ Prinzessin Victor
Luise.” “ Mete’ w,”  “ Moltke, e
and “ Hamburg.”

SEND FOR BNOOKLET

HAMBURG-AMERICAN LINE
37 Broadway, New York

Agencies in all Principal Cities

@ Maglcal Apparatus.
EN Grand Book Catalogue. Over 700 engravings
25c. Parlor 1'ricks Catalogue, free.

MARTINKA & CO., Mirs., 493 Sixth Ave., New Vork.

NOVELTIES & PATENTED ARTICLES.
MANUFACTURED BY CONTRACT. PUNCHING DIES; SPEGIAL MACHINERY:
E.KONIGSLOW STAMPING & TOCL WORKS, CCEVE LAND; 0.

Telegraphy

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

PETTYJOHN BROS.
J'ilw N. 1st Strect, Terre Ihute. Ind

TYPEWRITERS (5

All the Standardmachines SOLD or RENTED ANY.
WHERE at HALF MANUFACTURERS’ PRICES,
Shipped with privilege of examination. Send for Cat.

Typewriter Emporium. 203 LaSalleSt., Chicago

MASON'S NEW PAT. WHIP HOISTS

save expense and liability incident to Elevators.
Adopted by principal storehouses in New York & Boston

Manfd. by VOLNEY W. MASON & CO., Inc.
Providence, R. 1., U. 8. A.
INSTRUMENTS OF PRECISION

HIGH GRADE MACHINERY
Inventions Periected

Circular free. Wonderful
automatic teacher. 5 styvles,
$2vp. OMN APn
CO0,, Dept. 52, 89 Cort-
landt St., New York.

X Sulplno-Naptlml Co.,

PHILIP A. GEIER, 50 Higrh 8t., Cleveland, O. |

At all dealers or 10c. and 25c. pkgs by mail. Look for above trade mark.

15 Haymarket Square, BosToNn, Mass.
City Wy Acker-Merrall. Macy, Siegel-Cooper.

A Handy Book
i To Have

# Montgomery & Co.’s Tool Calalogue

1t is illustrated throughout and de-
scribesand prices Tools. 704 pages. 634 x
414 ins. The latest edition, with dis-
count sheet by mail for 25 cents.
MONTGOMERY & ©O
105 Fulton St., New York City.

*“ We Analyze Everything”’
AT REASONABLE RATES

Should you want to know what is contained in any
preparation or product, address

THE ELLSWORTH LABORATORIES

Max D. Slimmer, Ph.D.
Suite 406, Ellsworth Bldg., Chicago

DYNAMO CASTINGS
Parts of the Franklin Dynamo

with output of 5 amperes and 10 volts, furnished for amateurs to put

together. Will drive small lathe or llght six 6 candle lamps. Roug

castings, $3.50 ; partly machined, $6.00; fully machined, ready to as-

semble, $8. 50. "Full directions. Send for wooklet No. 9.

PARSELL & WEED, 129-181 W. 31st St., New York

din N. Y.

GATAtosuE Ne2!

THE
e Universal Wrench

For Pipe or Nuts. Drop Forged Steel,
Nickel plated, 7 inch, 75¢.; 9inch, 1 00; 12inch, $1.25.
THE UNIVERSAL T1FG. CO., Troy, Ohio

Ou Need Our Speed Lathe

Strong, accurate, with perfect

right, too.

your tool room or general machine shop. You will find it a handy tool.

Do You Ever Use a Bench Shear? Try ours.

pound gearing giving lots of power and no friction,

Catalogue free for the asking.

THE W. W. OLIVER MFG.
1482

lining centers. A profit creator for

Has com-
The prices are

CO.

Niagara Street, Buffalo,

N.

A perfectly safe 5 per

cent. bond where the

security is large and the property a certain

income producer is not easily found

FOR INVESTMENT

First Mortgage, 5

Per Cent. Bonds

HIGHEST CLASS OF SECURITY

$500 Each. Interest payable Sept. I and March 1.

Can be

subscribed for in monthly instalments, $50 each if desired
Address for particulars: JOHN BRISBEN WALKER, IRVINGTON, NEW YORK
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Scientific American

FEBRUARY II, IQOS.

$375 Wil Bu; ucikb;ard-‘: |

BuckBoarD, MODEL A.
with these New 1905 Improvements :
Longer and heavier rear springs, simplified and im-
proved carbureter, almost noiseless driving pinions,
more efficient muffler, and a new relief cock (patented)
vtﬁqich makes the engine so easy to turn over that a
chi

Jd can start it.

'1%1@ 1905 Buckboard is a car that anyone can use, any-
where in any climate. or in any weather. Don’t wait
fill we're oversold—get your order in now, for imme-
diate delivery, Style Book if you wish.

Address Dept. H, Waltham [ife. Co., Waltham, Mass. '

Members of Association of Licensed Automobile Manufacturers i

Double Side

Eantrance Tonnesu

Winner of the Grand Prize, World’s
Fair, St. Louis. $3500 f.0.b.factory.

Send for catalogueJ.

Packard Motor Car Co.

Member A. L. A, M, DETROIT, MICH.
New York Branch, 1540 Broadway

: (E GAS and GASOLINE
A For All Work.
Stationaries, Portables, Hoisters, Pump-
ers, Sawing & Boat Outfits.

Send for Catalogue and Testimonials
State Your Power Needs.

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

TO PROVE that Daus’ “Tip-Top” is
the best and simplest device for making
. 100 copies from pen-written and &
coples from typewritten original, we will
ship complete duplicator, cap size,
wﬁhout deposit, on ten (10)
days’ trial.

Price #7.50 lesa $
trade discountof’
88Y% per cent, or

Daus Bldg, 111 John 8t, New York

Ail varieties at lowest prices. Best Railroad
Track and Wagon or Stock Scales made.

Net

g ——
elix A, B,

Daus Duplicator Co.,

gﬁalﬂs Sewing Machines, Bicycles, Tools. etc. Save

Money. Lists Free. CHICAGO SCALE Co.. Chicago, 11l

HOROLOGICAL DEPARTMENT
BRADLEY POLYTECHNIC INSTITUTE !
Formerly Parsons Horological Institute
PEORIA, ILLINOIS
LARGEST and BEST
WATCH SCHOOL in AMERICA

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

- 4 M Send for Catalog of Information.

TheF
Also 1000 useful articles, including Safes,

SBESTOS

DIRECT FROM MINES

pREPARED | R. H. MARTIN,

ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING
for Manufacturers use 220 B’way, New York.

Our Microscopes, Microtomes, Laboratory Glass-
ware, Chemical Appavatus, Chemicals, Phoio
{enses and Shutters, Field Glasses, Projection
Apparatus, Photo-Micro Camerzs are used by
d theleading Lab- oratories and

Gover'nt Dep’ts 4 Round the World

Bausch & Lomb Opt. Co.

ROCHESTER, N. Y.
New Vork Chicago Boston Frankfurt, Gy

Stereopticonsand Moving Picture Machines,
all sizes, all prices, Viewsillustrating timely
subjects. Fine thing for Church and Home Enter-
tainments. Men with small capital makemoney giv-
ing public exhibitions. Illustrated catali‘) 89 free,

McALLISTERY

49 Nassau 8t., New Y ork-

A New High-Power Cadillac

To enumerate the exclusive features of this magnificent new
type would be to repeat the many points of excellence which
have made the name CADILLAC represent all that is superior
in automobile manufacture. In beauty of outline and perfec-
tion of design, it conforms closely to the most expensive foreign-
built models. In appointment, in mechanical
excellence, in carefulness of con-
struction, this new

approaches™
well-nigh to perfection.
It bas a spacious side-entrance
tonneau, with divided front seat; is equipped
with a non-vibrating, four-cylinder engine, developing 30
h. p., and is capable of a speed of 50 miles an hour. Its ease of operation and
jtsremarkablesimplicity of controlerable the driver, when running on thehighest
gear, to reduce the speed to that of the slowest walk by a simple movement of the
hand. The Cadillac has solved the greatest problem of automobile maufacture—that
of maintenance. Itswonderiulsimplicity and durability of construction makeit the
most economically kept carin the world. Itrides with the comfort of a Pullman coach,
All the fineness of finish and excellence of construction and workmanship characterizing

our new high-power car are embodied in the other Cadillac models. Write for booklet N,
and address of nearest dealer, where you canseeand try a Cadillac.
Model D—Four-Cylinder Car, shown above, %2,800.
Model B—Touring Car, with detachable tonneau, %900,

Model F—Side-entrance Touring Car, %950,
Model E—Light, stylish, powerful runabout, divided seat, %50,

CADILLAC AUTOMOBILE CO., Detroit, Mich.

Member Association Licensed
Automobile Mfrs.

Wr WANT TO GIVE YOU THIS

$1.00 LIGHTNING CALCULATOR FREE

The greatest labor-saving work on figures ever published.
ABSOLUTELY INVA LUABLE t0 merchants, mechanics, manufacturers,
bankers, machinists, clerks or anyone who handles figures. No matter what
the example is, it shows the whole answer at a glance. No limit to how
large or small the figures, or what the fraction. Every conceivable problem fully
worked out and answer given at once.

TH ¥ EATEST BOOK of its kind the world has ever known. The
apswer to any question is as easily found as a word in a pocket dictionary.

This Book required 35 years’ work to complete it.

No matter who you are or what
relieves the mind, saves labor,
self-reliant in figures,

WE GIVE IT T0 YOU FREE oN THESE TERMS

We want to increase the Subscription List to our Monthly Journal,

M 0 D ER N M Ac H I N E R Y The foundationofcivilizationrests on inventions of new machinery.
il o blicatio n. k'(le‘eoplgeeguaibg%}s& gg me&h_gpicaL Ptrogress1 ls;hould ge tlée a(iiu;; of every
ntelligent man. Our public and it i8 written sg all can und erstand it, and the
best illustrated of its class. MODERN MACHINE costs you $1.00 a year. W want to

get you started reading this paper regularly, and therefore make you this offer.
., $1:88} $2.00 Value

MoDERN MACHINERY, ONE YEAR, « « .« & $1.00
RoPPS NEW CALCULATOR (JusT OUT) PUBLISHER'S PRIC
Send us your subscription at once, enclosing $1.00 with this ad.. and we will mail you Modern
Machinery every month for one year and the Calculator FREE at once. not just_as
represented, send the book right back and we will refund your money. Don’t delay accepting this
proposition; write to-day. Remember, money back to-morrow if dissatisfied.

MODERN MACHINERY PUB. CO0., 813 Security Bldg., CHICAGO, ILL.
The Largest Stock of Fine Slides.

L A N T E RN s L I D E s u Includes every subject, Scientific, Professional,

Artistic, Historic and Popular. We also sell the best projecting lantern made. Send for full information,
stating subjects. WILLIAM H. RAU, 1322 CHESTNUT ST., PHILADELFHIA, PA.

] your business, this book prevents mistakes,
time and money, makes you independent, sure and

tavd WATCHES

The man who owns or drives an Auto should not use an expensive watch. The
New England screw cased watches are perfection for Motor work.
Dust and wet proof. Accuracy guaranteed
THE NEW ENGLAND WATCH CO. 37 @ 39 Maiden Lane, New York
63 Victoria Street, Liverpool, England

MOVING PICTURE MACHINES

Films. Stereopticons, Views.

If you contemplate go- |
ing into the public en- |
tertainment business,
write for catalogue No. |
9, which gives detailed :
information and prices |
of Moving Picture Ma- :
chines. Films, Stereopti |
cons and Views.We offer |
|
|

dependable apparatus
and views only, no sec-
ond-band goods forsale.
Responsible parties
using our machines can |
—. rent moving picture
.ums for one night’s use.

KLEINE OPTICAL CO.
52 State Street, Chiecago, Il

JESSOP'S STEE LT
FOR TOOLS; SAWS' ETC.
WM JESSOP & SONS L2 91 JOHN ST.UNEW,YORK

IT DOESN'T SWEAT IN THE POCKET

Uses any Steel or Gold Pen, Fine or Stub

The Klio Fountain Pen Holder
“kuo” T - :

NOTHING ELSE LIKE IT
Pressing on the pad under the thumb forces the ink onto the pen. When

through writing simply touch the suction pin and all ink on the pen goes back
into the reservoir, preventing gumming and caking of the feed. Does not leak.

PRICE $1.00. Send for circulars.
Postpaid, with full outfit and directions

LOVIS WINTER, 902 Centre Ave. Reading, Pa.

Satisfaction guaranteed or
money refunded

Light

The F lnsen Treatment
FOR. SKIN DISEASES

has proven eminently successful in
America. We have :
permanently re-
lieved many serious
cases at our Insti-
tute by our Genuine
High Power
Finsen Lamps
imported from
Copenhagen.
This treatment
is not a cure-
all, butitis sure
in many diseases heretofore regarded
as incurable, as Lupus (skin consump-
tion), Eczema, Psoriasis, Skin Cancer,
Birthmarks and Facial Blemishes, It
is knifeless, painless, harmless. We
have special books describing each of
the above and other skin diseases in
detail and giving names of cured pa-
tients. They are free. Write for the
book you desire.

THE FINSEN LIGHT INSTITUTE OF

AMERICA
Suite D, 78 State St., Chicago

Slotted Armature
DISCS

for dynamos and motors, 1% in.
diameter, 12 slots, 25c. per inch.
By 1wail, 36c. Send stamp for
sample.
Waltham Model Supply Co.
WALTHAM, MASS.

PROF. NIELS R. FINSEN

Economical Power

Insending out their lastspecifications for
gasoline engines for West Point, the U. S,
War Department required them ‘‘to be

Olds Englnes or. equal.”’ This speaks vol-

umes for our engines. It means they excel all
others or the U. S. Government would not de-
mand them.

They are the horizontal type, 2 to 100 H. P.,
and are so simply and perfectly made thatit re-
quires no experience to run them, and .

Repairs Practically Cost Nothing.

Send tor acatalogue of our Wizard Engine, 2
to 8 H. P. (spark ignition system,same as in
the famous Oldsmobile)themosteconom-
ical small power engine made;fitted
with either pump-jack or direct con-
nected pump;orour general cata~
logue showing all sizes.
0lds Gasoline Engine Works,
Lansing, Mich.

New York Agents, R. H. DEvo & Co., Binghamton, N. Y.

00666
il

Squares?

ONCAVE Case Hardened Stock. Blades
hardened to Spring Temper and graduatea

to 32ds and 64ths, 2 to 12 ins. long. 4

‘Write to-day for Catalogue No. 17 B, ¢

& THE L. S. STARRETT CO., Athol, Mass. g
06000600000000000000000090069

1. GhHe Cushman Motor

never disappoints. The least weight for the power
developed makes it the Best Boatand A uro Moror
on the market. The New 1905 Model is bet-
ter than ever. The engine proper is valveless.
The cylinder, water jacket and head are cast in
one piece. It is the simplest = well = the
most eflicient. Holds many speed records.
= Made in Single and Double Cylinder pat-
terns, Pricesmake iteconomical. Cut shows
2h p. marine, weight 75 1bs. Wemake Auto
Motors and Stationary Engines. Catalogfree,
Agents Wanted.  quSHMAN MOTOR Co.
2026 N Street, Lincoln, Neb., U. 8. A.

THE EUREKA CLIP =

The most usefui article ever invented
for the purpose. Indispensable to Law-
yers, Bditors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can_be
used repeatedly. In boxes of 100 for 25¢.
To be had of all booksellers, stationers
and notion dealers, or by mail on receipt
ofprice. Sample card, bymail, fre¢. Man-
ufactured by Consolidated safe.t]y
Pin Co., Bcx 1l Bloomfield. N. J.

~ PRESIDENT

Suspenders

Save Buttons and Patience
Give Comfort and Service
Guaranteed—Satisfaction, a new pair or your
money back. 50c and $1.00. At your dealers or
mailed postpaid.

" THE O. A. EDGARTON MFé&. CO.,
Box 810 Shirley, Mass.

‘% 'ON @213

~

] RICATE
ETH“! [VBR fhne:
10U HAVEA Hor s TRIF- CHBESLY 8 0.
15 to 21 Olinton Street.






