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®
THE SCIENTIFIC AMERICAN FLYING MACHINE
TROPHY FOR 1909.

In another column will be found the rules govern-
ing the contest for the ScIENTIFIC AMERICAN Trophy
for the year 1909, and it will be timely to explain in
the present issue the object of offering this prize.

It has long been recognized that one of thé most
effective means of stimulating the development of a
new science is the offering of prizes or trophles and
the ScIENTIFIC AMERICAN Trophy was offered with the
object of encouraging inventors to build and try out
heavier-than-air machines, and also with the hope of
stimulating competition in this new field of develop-
ment.

‘When the prize was first offered in 1907, it was
recognized that the era of aerial flight had only just
dawned, and it was felt that the prize should be
awarded to the first machine which succeeded in sus-
taining itself in its equilibrium in flight over a dis-
tance which should exceed a mere jump or leap in
the air. This minimum distance was arbitrarily fixed
at one kilometer.  In spite of these very moderate con-
ditions, the trophy was not won until the following
year, when the “June Bug,” in charge of Glenn H.
Curtiss, succeeded in covering the required distance at
Hammondsport, N. Y., on July 4th, 1908.

Under the deed of gift the Trophy was presented
to the Aero Club of America, and the rules governing
each contest are to be arranged by the Contest Com-
mittee of that organization.

After the performance made by the “June Bug” it
was decided to arrange for competitive trials, to take
place at a point near Washington, D. C., where Orville
erght was making his experlments ‘for government
trials. Unfortunately, there were no entries for this

competition; and. inasmuch as'it has been found that’

even in France, where the art’ of aerlal nawgatlon
has been carried further ‘than it has in thls country,
it ‘is extremely difficult to induce experlmenters to ar-
range for competitive trials at any, given pomt and
date, it was decided ,that for the conipetltlon for 1909°
some other form of trial should be arranged {After a.
thorough consxderatlon of ‘all the mrcumstances of the
case, it was determmed that the most attractlve and
satisfactory form' of competrtlon ‘for the year 1909°
would be, not to ﬁx a _given place ‘and” tlme for an’
aerial tournament but. to allow the experlmeﬁters to
make trial flights at or near thelr own homes ‘and
allow such records, if made under the” ausplces of the
Contest Committee of the Aero Club to stand as
record trials, and that the cup should be awarded to
the competitor makmg the longest and best ﬂlght
during the year 1909 prov1ded such ﬂlght should ex-
ceed twenty-five kllometers It was believed that such
an arrangement would sustam an interest in the sport
during the entire season.

In our last issue we made announcement that Dr.
Alexander Graham Bell had made entry for th‘e SCIEN-
TIFIC AMERICAN cup. While that issue was on the
press, however, Mr. Bishop, president of the Aero Club,
received a telegram from Dr. Bell, stating that the
rules for the year were not satisfactory to him, and
that he wished to withdraw his entry unless the cup
should be awarded to the first machine making the
fiight. In conclusion he states: “We, are purely an
experimental association, and do not care to enter into
competition or attempt to make the longest possible
fiight.”

It is difficult to understand the object of making an
entry for a trophy and eliminating, at the same time,
the idea of competition. Such a principle is entirely
antagonistic to the ideas of the donors, and also of the
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Contest Committee of the Aero Club, as the main ob-
ject of the trophy is to stimulate competitior in
every possible way; to measure, if possible, the
progress that is being made in the art of aerial naviga-
tion, and to award the trophy to the inventor or ex-
perimenter who has shown the greatest development
in the art.

It may be said in explanation of Dr. Bell’s telegram
that he arrived at his determination to withdraw his
entry before having seen the complete rules for 1909,
and it is hoped that when the conditions are fully
understood, he will decide to compete for the trophy
at some later date.

It may be said in explanation of the action of the
Aero Club in this connection, that it was stretching a
point in faver of Dr. Bell, in allowing the test to be
made outside of the borders of the United States.

The rules for the trophy will be changed from year
to year, as occasion requires, the contest each year
being made more severe than the previous year.

It has been found, even in France, that aerial tourna-
ments, where a number of competitive machines may
be tried and tested at one time and at one place, are
not now practicable, and the rules governing the Sci-
ENTIFIC AMERICAN Trophy are framed upon the same
general principles as those governing the principal
trophies offered in Europe. It is‘ihteresting to note
that both Farman and Wright made successive at-
tempts under official supervision to win the Michelin
trophy last year; and it was in his last and crowning
effort, made on the last day of the year, near sundown,
that Wilbur Wright broke the world’s record for flight
and succeeded in winning this prize.

It is hoped that before long the science will be so
far developed, that it will be possible to arrange for
an aerial tournament, where a number of competitive
machines may be tried and tested at one time and at
one place. There seems to be little doubt that such
a consummation will be reached in the near future.

THE HIGHWAY AND THE AUTOMOBILE.

A serious problem which grows in importance every
year is that of the relation of the automobile to the
public highways. That the automobile is the most
active of all agents in the breaking down of macada-
mized roads is a fact that has been long recognized by
our State Engineers, and of late years it has become
so evident, that not even the most enthusiastic auto-
mobilist can deny that great damage is done. When a
new stretch of macadamized roadway is thrown open
to the public, it offers such strong attraction to auto-
mobile owners that, even in cases where its use in-
volves a considerable detour as compared with shorter
routes over roads of inferior quality, it is certain to be-
come so popular with the rubber-tired: vehicles that
they will frequently constitute the majority of the traf-
fic. The initial breaking down of the carefully-pre-
pared surface is almost immediate. The so-called “suc-
tion” of the swiftly-revolving rubber tires picks up the
finely-crushed binding material of the surface, and
throws it to the rear, exposing the broken edges of
the top course of macadam. These in their turn are
broken down, ground into dust, picked up by the pass-
ing wheels, and carried by the'wind into-the adjoining
ﬁelds, or sifted upon the lawns and buildings of
adjacent property. The process of disintegration goes
on at a speed proportlonate to the density of the traffic,
until finally the heavy underlylng foundation rock of
the macadam is exposed. When this condition has been
reached, there is nothing for it but to practically re-
build the roadway, or at least the upper half of it. The
destructive action of automobile traffic has been greatly
intensified in recent years by the introduction of
chains and other non-skidding devices, which are un-
doubtedly active agents in breaking down and pulver-
izing the surface dressing and the upper, broken-stone
layers of a macadamized road.

’I‘here are but two courses open in dealing with this
perplexmg and very serlous problem. Either the auto-
mobile traffic must be restrlcted or new and improved
methods of road construction must be used. No one
who seriously considers the matter believes, for a

,moment that fines, heavy licenses, and restrictions ag

to speed, travel, or the use of non-skidding devices will
fully meet the problem. Legislative restrictions may
modify the evil, but they cannot possibly eradicate it;
and this for the reason that, as we have shown above,
the destructive effects of the automobilée are inherent
in that very feature of its construction—the pneumatic
tire—which has made the automobile a possibility. A
vehicle weighing from 1,200 to 3,000 pounds, running
at speeds of from 20 to 30 miles an hour on pneumatic
tires, will break down, and very quickly break down,
the type of macadamized road of which we are build-
ing thousands of miles throughout this country. This
is an indisputable fact; and no amount of legislative
control can get rid of it.

Evidently, then, the only solution of the problem
lies in constructing our highways with a view to meet-
ing the exacting conditions of trafic which have
arisen within the past ten years. We must build auto-
mobile highways; and since the automobile is by far
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the most frequent user of the State roads, this will
be a perfectly. logical thing to do. 1t is- pretty well
agreed that if some binding material can be found,
which will shed the surface water of the winter, and
prevent the surface dressing from grinding up into an
impalpable dust in the summer, a long step will have
been taken in securing a perfect road. The solution
of the problem will be found, probably, in the use of
some form of tar; ,althou_gh our experience in this
country has shown that the mere coating of the sur-
face with this material, unless the road itself has the
proper strength and consistency, is not sufficient. In
many cases the disintegration of the road still goes
on, and because of the soiling effects of the tar, the
dust and mud become even more objectionable than
before.

The material for the upper layers pf the macadam
road should be selected for its strength and binding
qualities; should be carefully broken to size, and thor-
oughly rolled in. "Too often the finished surface is
not given sufficient crown to insure a‘quick shedding
of the surface water. This is a feature that should
be most carefully attended to. In tarring the finished
road, care should be taken to give the tar sufficient
time to get thoroughly set before the road is thrown
open to traffic. This may be hastened by giving the
tarred surface a thin coating of sand.

Finally, as we have frequently pointed out in this
journal, our whole system of maintenance needs to be
thoroughly revised. Our present methods of allow-
ing a road to go to ruin, and then spreading a layer of
B0-called top dressing upon it, and calling this pro-
cedure a repair job, is simply barbarous. Eternal
vigilance is as necessary in the upkeep of a modern
highway as it is in that of ‘a steam railroad track.
Local indications of subsidence or wear should be im-
mediately: repaired. The constant day-by-day atten-
tion of a repair gang, scattered at wide intervals over
a stretch of State highway, will keep the surface in
first-class condition for many years. They will do
successfully,”and for far less cost, what the periodic
and spasmodic repairs under our present systems of
maintenance fail utterly to accomplish.

CLOSE OF THE FOURTH DIMENSION CONTEST.

On April 1st the contest inaugurated by a friend of
the SciENTIFIC AMERICAN’S for the purpose of awarding
$500 to the best popular essay -of two thousand
five hundred words on the Fourth Dimension will be
definitely closed. We take this opportunity of express-
ing our gratification at the relatively large number o6f
competitive offerings that have been received, not only

‘from " American readers of thé SCIENTIFIC AMERICAN,

but‘from foreign sources as well. In!the last fortnight
the mails have brought to us essays from Turkey,
Austria, India, Australia, France, and Germany.
Almost every civilized country is represented.

Naturally some time must elapse before the essays
can‘be read and passed upon by the judges. In all
probability, the prize will :be awarded - in the latter
part of June or the ‘beginning of-Jily. The winning
essay will be published in .the SCIENTIFIC AMERICAN,
and a few of the meritorious contributions in the
SCIENTIFIC AMERICAN SUPPLEMENT. -1t is not impossi-
ble that a collection of the better essays will be made
and published in book form.

RAINMAKING BY DYNAMITE.

Many attempts have been made, notably by Dyren-
forth in Texas a number of years ago, to produce
rain- by the explosion of dynamite or gunpowdeér.
Despite- the failure of these experiments, a fresh
attempt was made in 1907 in southern New Zealand,
ir - a district frequently exposed to severe droughts.
Bates, the meteorologist detailed by the government
to furnish hygrometric data for the rainmakers, has
recently published a report of the experiments. The
results were purely negative, but as rain happened
to fall soon afterward, the explosions were popularly
credited ‘with its production. Bates himself, like all
other intelligent men, rejects this belief. It is im-
possible to conceive the process by which the explo-
sion of a few pounds of dynamite could produce
rainfall.

The compression of the air caused by the explo-
sion would develop heat, which would raise the tem-
perature still farther above the dew point and thus
diminish the chance of precipitation. The shock
caused by the explosion is inflnitesimal. Bates com-
pares its effect with the effect produced on the air
of a room by striking a match. The natural forces
opposed to any. artificial change of atmospheric con-
ditions are enormous beyond our power of imagina-
tion. Bates points out that a rainfall of one infbh
means a precipitation of 64,640 tons of water on each
square mile. The heat set free by the condensation
of this quantity of water is mechanically equivalent
to fifty million horse-power hours. What is the most
powerful explosion that man can produce in compari-
son with such an outburst of energy? Bates concludes
that reforestation is the only method by which the
dryness of this district can be remedied.
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AERONAUTICS.

The first international aeroplane race for the Ben-
nett Aviation Trophy is to be held near Rheims,
France, on August 29th. France and England have
entered three machines, while Italy, Austria, and
America have entered one each. The minimum dis-
tance required is 20 kilometers (12.42 miles).

Considerable attention has been given in Germany
to the destruction of dirigible balloons by means of
guns. The Krupp firm has a special department de-
voted to the construction of such guns, and has re-
cently brought out two models, one for discharging
explosive shells, and the other for throwing a burning
projectile. A gun mounted in an automobile. is the
latest device of this character.

In a lecture before the Aeronautic Society in New
York city, on March 16th, Mr. Hudson Maxim brought
out the point that the dropping of dynamite from
air craft would not be as dangerous to fortifications
and buildings as was generally supposed, because, in
order to do much damage, this explosive must be con-
fined. If 100 pounds of it were dropped into the smoke-
stack of a warship or exploded in the water close
to the vessel, it would be effective; but dropping it
upon the deck would be of no avail. Mr. Maxim, as
is well known, is an expert upon explosives, He also
described some new explosives that may be available
for use in explosive motors.

The flight competition over Mpnaco Bay, which was
to take place between January and March 24th, has
been extended to. April 23rd. No less than seventeen
flying machines have been entered, six of these being
Voisin aeroplanes, two Wright machines, three An-
toinette monoplanes, and two others helicopters.
There is also a curious aeroplane, having three sets
of planes arranged in steps and which is mounted
upon a hydroplane boat. M. Delagrange is the only
well-known - aviator who has entered this event.

On March 156th Roy Knabenshue made a flight from
Los Angeles to Pasadena with his dirigible balloon
in less than an hour. He was accompanied by his
brother-in-law. The distance between these two places
is more than fifteen miles. Capt. Baldwin has an order
for a 100-foot dirigible, which is to carry four people
and is to be used by a well-lknown member of the
Aero Club of America for pleasure trips this summer.
Abroad, in Germany, the “Parseval IIL.” airship has
recently undergone its initial trials with decided suc-
cess, while the new Zeppelin has been tested several
times of late, and has demonstrated its capability of
landing safely upon terra firma instead of upon floats.

Twice lately have the Wright brothers given exhibi-
tions before royalty. A few weeks ago King Alphonso
XIII. of Spain visited them, and was greatly inter-
ested in their flights. Last week King Edward of
Great Britain also paid them a visit. On this occa-
sion Wilbur Wright first made a flight of seven min-
utes, in which he performed difficult evolutions with
great precision. He afterward took his sister, Miss
Katherine, for a six-minute spin in the direction of
Pau. King Edward was greatly pleased, and con-
gratulated Mr. Wright upon his achievement. In a
few weeks Wilbur Wright expects to go to Rome and
make exhibition flights. He has started the construc-
tion of a half dozen aeroplanes in England, in addi-
tion to the fourteen already nearing completion in
France. Several of his pupils at Pau have mastered
the machine, and have made successful flights alone.

At the meeting of the Aeronautic Society, on March
10th, Mr. Elmer A. Sperry gave an extremely interest-
ing talk upon a new form of gyroscope which he
calls “active,” to distinguish it from the ordinary or
passive type. The Schlick gyroscope, which was ex-
perimented with so successfully upon a German tor-
pedo boat, is of the latter type. A gyroscope of the
active type has several hundred times the energy of
the passive type, for the same weight. A 10-pound
wheel, 10 inches in diameter, can be made to offer a
resistance of 10,000 foot-pounds a minute, whereas
the Schlick gyroscope, weighing 1,109 pounds, devel-
oped but 8,900 foot-pounds at 1,600 R. P. M. Mr.
Sperry believes that his new form of gyroscope, on
account of its great power and small weight, can be
applied succéssfully to aeroplanes in order to main-
tain their transverse stability. He demonstrated the
superiority of the active type of gyroscope over the
passive by means of a small electrical apparatus
mounted on top of a heavy pendulum. The rapidity
with which it would stop the oscillations of the pen-
dulum, and the much smaller angle to which they
could be confined, were far more noticeable when the
gyroscope was operated upon the active principle. Mr.
Sperry said he has found that the kinetic energy put
into the outer ring to move it in one direction could
practically all be recovered from the inner or preces-
sional ring that moved at right angles to it. In mak-
ing the gyroscope active, he ‘connects these two rings
in a certain way through gears, so that they react
upon each other and make the device much more sensi-
tive and powerful.
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ELECTRICITY.

The North Carolina State Legislature has passed &
law requiring the use of electric headlights on engines
of through lines and all lines that are 115 miles long.
This law is the result of an agitation started by the
Brotherhood of Locomotive Engineers. .

Over two billion candle-power will be used im illu-
minating the Falls of Niagara this summer. It is be-
lieved that the illumination will be clearly visible in
the sky as far away as Toronto. The illumination is
to be an annual summer feature.

During the present strike among the telegraphers-

and operators of telephones in Paris, efforts have been
made to establish wireless communication between
England and France. The Marconi Company has pro-
posed to send messages from its station at Clifden
to the Eiffel Tower in Paris. '

An inventor has recently devised a method whereby
a ship can determine its distance from another vessel,
or from shore. The vessels, as well as the shore sta-
tion, are provided with wireless telephone apparatus,
which is used to transmit the sound of a submarine
signal bell. The difference in time which it takes
for the sound to be transmitted by wireless telephony
and to travel through the water enables the receiver
to determine the distance of the sending station from
him.

A recent number of I'Industrie Electrique describes
a method of using the wires of a power transmission
line for establishing telegraphic communication be-
tween the generating plant and the sub-stations. By
using an induction coil, which obtains its power from
the transmission line, a local high-frequency current
is generated, which may be superposed on the current
in the power line, and thus affect instruments at the
receiving station. It is not necessary to use two lines
for a system of this sort, because the circuit can be
completed through the ground.

A recent consular report statés that representatives
of European interests manufacturing air nitrates by
hydro-electric power for fertilizers are in the United
States to see what can be done in the way of securing
large water powers for establishing such factories in
this country. An industry of this kind is needed, as
the imports of Chilean nitrate of soda now amount
to $14,000,000 a year. Difficulty is being experienced,
however, in securing suitable water powers at reason-
able cost. Governments of other countries are said
to be offering inducements for the location of the
extensive nitrate mills which the company proposes
to erect.

The part that light-colored walls may play in the
illumination of a room or building is clearly brought
out by an illustration in the current number of the
Electrical Journal. A person reading in a room with
dark-colored walls, and with a source of light entirely
behind his field of vision, may declare the illumina-
tion to be excellent. However, if another light is
brought into the room in the field of his vision, though
not shining on the page he is reading, the pupils of
his eyes will commence to contract. Less light will
enter them from the printed page, and it will appear
to the reader that the page is growing darker. This
shows the use of white or very light-colored walls
may actually decrease the efficiency of the illumination.

The motormen and conductors of the Lake Shore
Electric Railway Company, Cleveland, are being sub-
jected to a series of tests which are quite rigid. A
special car has been fitted up, in which these tests
take place. Not only are the motormen required to
learn the operating rules of the cempany, but they
must be able to make any slight or temporary repairs
to their motors. One side of the car is fitted with a
dark room, where the men are subjected to a color
test. A novel feature of the test in this room is that
which requires the men to judge distances by the
sizes of illuminated-signs. Different sized tail lights,
letters, etc., are used, corresponding to the sizes as
they would appear at different distances from the car,
and the men are required to determine their distances
merely from their size.

Before the recently-electrified St. Clair tunnel was
delivered into the hands of the railroad, it was oper-
ated by the Westinghouse Company for a period of
several months, in order to thoroughly try out the
electric apparatus. A report on the operation of the
railroad during this period has recently been pub-
lished. This report shows that the electric locomo-
tives handled 1,000-ton trains, as against 700-ton trains
with steam locomotives. The electric trains, number-
ing on the average 27.3 cars per train, made the run
of the electrified section in 10 minutes, as against
steam trains averaging 19.7 cars, which required 15
minutes for the same distance. The steam locomotives
consumed nearly $5,000 worth of coal per month, as
against $1,152.60 per month for the electric service,
the reason for this difference being that steam loco-
motives had to burn hard coal costing $6 a ton, while
goft coal at $2 a ton may be used in the power sta-
tion.

239

SCIENCE.

In a recent lecture delivered before the Royal So-
ciety of Arts, Leon Gaster advances the opinion that
ultra-violet rays from indoor electric lamps are in-
jurious to health. He advices the use of bulbs which
will obstruct these rays. )

A new test for ascertaining the hardness of metals
has been proposed by W. I. Ballentine. A disk of
metal is attached to the lower side of a drop weight,
which falls on an anvil. The anvil carries a pin on its
lower side, which rests in contact with the piece of
metal to be tested. The diminution in thickness of
the disk is the measure of hardness.

As a result of the successful work of the ten Belgian
hounds doing police work in Brooklyn, their working
hours have been lengthened and their beats will
be extended. Police records show that since the ad-
vent of the dogs, about a year ago, the number of
burglaries has been reduced at least fifty per cent.
They previously occurred at-the rate of about three
a week. )

It has been proved by many observers that the
sensitiveness of photographic films is increased by a
preliminary exposure, too short to produce a latent
image. The color sensitiveness of both the chloride
and the bromide of silver is unquestionably increased
by such preliminary exposure, and it is now asserted
by Streissler that the increase in general sensitiveness
is merely the consequence of the increase in color
sensitiveness.

Not since the discovery of the Neanderthal skull
in 1856, has so much excitement been created as by the
finding of a prehistoric human skull at La Chapelle-
aux-Saints in France. The French skull has been de-
clared to be the most ancient in the world. It is prac-
tically complete, although originally found in pieces.
The task of reconstructing it has been assigned to
Marcellin Boule, director of the Laboratory of
Palzontology of the Paris Museum.

A simple method of visualizing the sound waves in
air from electric sparks has been devised by M. Toepler.
The sparks may be made by use of an induction ma-
chine and Leyden jars. In shunt with the ‘“sound
spark” is another, the “illuminating spark,” and this
latter is conveniently formed on the surface of a piece
of wet chalk or other semi-conductor., The light from
it passes through a lens, is refracted by the alternately
compressed and rarefied shells of air in the sound -
waves, and is then viewed by the eye direct or, pre-

. ferably, by a telescope.

Prof. Muensterberg’s “machine for detecting lies,”
technically known as a galvanic psychometer, has
attracted much attention, despite the caustic com--
ments with which it has been received in scientific cir-
cles. Many interesting results have been obtained
by experiments carried out by Dr. Veraguth of Ziirich
with the psychometer. He found that when mind
and body were completely at rest there was a gradual
diminution of the current. A noise, a light, a touch,
reading of an exciting novel, mental calculation, or
the recollection of some exciting incident, all pro-
duced—at the end of a few seconds, which may be
called the latent period—a marked increase of the
current.

The suppression of sleeping sickness is only a ques-

‘tion of efficient administration and organization, and

there is little doubt that in time the tsetse fly will
be conquered, with the result that the disease will
cease to devastate wide districts in Africa. The dis-
ease is spread by a biting insect which is distributed
in patches over many thousands .of square miles in
Africa, the inhabitants of which vast areas are too
apathetic to 1ift a finger to save themselves from
annihilation. Moreover, the disease is difficult of de-
tection in its earlier stages, during which period in-
fected persons may travel long distances, affording
opportunities for the diffusion of the malady. One
of the first essentials in grappling with the difficulty
is to instruct the African native as to the true nature
of the disease and its mode of spreading.

The Italian Egyptologist, M. Schiapparelli, in the
course of recent excavations in the Valley of the
Queens, discovered intact the tomb of the engineer
Kha, architect of the mighty buildings at Thebes, and
of his wife, Mirit. The tomb contained two huge
sarcophagi, with a mummy in each, and also a large
number of objects of domestic use, buried, according
to Egyptian custom, with the dead, and including
furnmiture, utensils, tools, clothes, boxes of linen, jewels,
etc. From an inscription on a papyrus, over sixteen
yards long, found in the tomb, it appeared that hus-
band and wife had died within a few days of each
other and were buried together. Among the most in-
teresting objects in the tomb were the mumerous boxes
containing the wardrobe and articles of toilette of the
young wife. Mirit had carried with her to the grave
a dozen boxes, some of which contained clothing, of
the finest material, carefully folded; others had in
them combs, powder boxes, vases, and nicknacks.
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THE MERCURY TELESCOPE.

BY PROF, R. W, WOOD, JOHNS HOPKINS UNIVERSITY, BALTIMORE,

At the request of the Editor of the SCIENTIFIC AMERI-
CAN, the following account is furnished of the reflecting
telescope of liquid mercury which I constructed at
Easthampton, L. I., during the past summer. The
idea of utilizing, in the construction of a reflecting
telescope, the principle that the surface of a liquid in
rotation assumes the form of a paraboloid, has been
suggested from time to time for the past half a cen-
tury, and as long ago as 1868 an instrument was con-
structed by Mr. R. C. Carrington in England, which
was driven by a steam engine and was not a success,
for reasons obvious to anyone who has attempted to
use a mercury surface as a mirror, even when the
fluid is at rest. So far as 1 have been able to find, no
really serious attempt has ever been made to devise
a method of setting a basin of mercury in rotation,
without communicating to it jars which set up ripples
on the surface of the fiuid. I became interested in
the problem more as a mechanical puzzle than any-
thing else, but preliminary experiments with a poorly
constructed mirror seven inches in diameter gave such
promising results, that I determined to have con-
structed a larger instrument of the finest workman-
ship possible. Accordingly I ordered one 20 inches in
diameter from Messrs. Warner & Swasey of Cleveland.
Before preparing drawings for the large instrument,
various experiments were made with the small model,
in order to learn as much as possible about the sources
of disturbance, and the best probable means of over-
coming them. The fundamental idea, which made the
solution of the difficulty seem possible, was to drive
the basin by means of a rotating ring or collar, mount-
ed on ball bearings, and carried on a support not in
contact at any point with the mercury basin or its
support. Various devices were tried for transmitting
the power from the revolving ring to the mercury
basin. The most promising appeared to be a magnetic
clutch. A number of small horseshoe magnets were
attached to the rotating ring, and a similar number
to the basin, the poles of the opposed magnets being
in very close proximity, without actually touching
each, other. When the outer ring of magnets was set
in rotation, the inner magnets followed them, pullilig
the mercury basin around with them. It was found
simpler, and almost as satisfactory, to transmit the
power to the revolving basin by means of fine threads
of India rubber, which transmitted
little or no vibration from the driving
‘ring.

The construction of the instrument
is shown in Fig. 1. A plug of hard-
ened steel, A, which was driven into
the dish, rotated upon a second steel
cylinder, B, which could be raised or
lowered by means of the screw C,
turned by a nut. The bearing sur-
faces of these two steel cylinders were
ground flat and accurately perpendicu-
lar to the axis of rotation. Though
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The mercury telescope thus possesses the very remark-
able property of having a focal length which can be
varied at will.

It requires fully two minutes from the moment at
which the dish is set in rotation for the fluid to attain
the same velocity. The mercury begins to spin first
along the rim of the basin, the motion being gradually
transmitted toward the center. As we stand beside
the dish and watch the reflection of the room in the
surface of the liquid, the effect is quite startling. The
room appears to expand in a most remarkable manner,

4%
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Fig. 1.-Construction of the instrument.

the ceiling retreating to a great height, and the walls
moving outward. The smoothness of the mercury
surface, and the freedom from ripples, is shown by
the photograph, Fig. 3, of the real image in space
formed by the concave surface. This image is inverted
in reality, and it must be remembered that reflection
in a flat surface (a pool of water, for example) would
give us an image which is upside down, and not
rightside up, as in the present case.

The mirror was mounted at the bottom of a cement
pit 15 feet deep and 30 inches in diameter, with a
foundation of granite blocks and cement 5 feet in
thickness. At a distance of 6 feet from the pit a
second shaft was sunk, and a tunnel cut through at
the bottom. The observatory is shown in Fig. 2, the
mouth of the pit being visible just inside the door.
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The tripod which carried the “rotor” was supported
on a Y beam, imbedded in a cement pier at the bottom.
of the entrance shaft. The belt from the speed pulley
passed under the floor of the tunnel, and was there-
fore not in the way when making adjustments of the
mirror. It was found that everything depended upon
getting the basin exactly level, which could be done
only by watching the image of a Nernst lamp formed
by the mirror when in rotation. The finer adjust-
ments had to be made by observing the image of a
star, which develops a ‘“‘coma” .if the instrument is not,
in perfect adjustment. It was found that the only
outstanding disturbance was a system of long waves
of very small amplitude, due to periodic variations
in the velocity of rotation. Jars from the motor or from
the grinding of rough bearing surfaces produce ripples
of very short wave length, and these appeared to be
completely eliminated. The periodic fluctuations in
the velocity caused the focal length to vary slightly,
the star images moving up and down rhythmically.
This variation in the velocity was found to be due to
the fact that the friction was not quite uniform, the
force mecessary to turn the dish being slightly greater
in some positions than in others. At these points the
basin lagged a little behind the rotor, the elastic
threads stretching. On passing the point, the increased
tension of the threads produced an acceleration, and
the dish caught up again with the rotor. The source
of the trouble has been located, and the instrument is
now in the hands of the builders undergoing altera-
tions.

Upon the whole, the definition was surprisingly good,
when one considers the difficulties, much better in
fact than 1 had ever dared to hope for. Readers of the
SCIENTIFIC AMERICAN, wWho are interested in the sub-
ject, will find a fuller description of the sources of
trouble and the methods of obviating them, in the
Astrophysical Journal for March. The star images
are formed a little above the mouth of the pit, where
they can be examined with.an eyepiece. By mounting
a photographic plate in the focus, star trails can be
obtained, which tell the whole story of the outstand-
ing trouble. Instead of obtaining a narrow black line
upon the plate, we find a series of black dots, each one
about the size of a small pinhole. Between the dots
the image broadens out to a diameter of about a milli-
meter., This is due to the periodic change of focus
previously referred to, which trouble I hope to obviate.

The mercury telescope has the dis-
advantage that it can only be used for

the weight of the dish was carried
upon the steel plug, there were in
addition two conical bearing surfaces,
which served to steady the basin dur-
ing rotation. By lowering the dish
the weight could be thrown wholly
upon these surfaces, but in this posi-
tion it could be turned only with diffi-
culty. The best results were secured
by raising the dish by an amount just
sufficient to abolish this friction. The
driving mechanism, or “rotor,” a
wooden pulley F mounted on ball bear-
ings, was carried cn a tripod H, sup-
ported independently of the rotating
basin. The rubber threads were at-
tached to the brackets @, six in num-
ber, and to the rim of the basin. As
the instrument was originally de-
signed, these brackets carried a steel
hoop which surrounded the basin, the
plan being to pack the space between
with light tufts of cotton. It was found
however, that jars were readily trans-
mitted by the cotton. The instrument,
speed pulleys, and electric motor are
shown in Fig. 2.

The circular, flat-bottomed basin is
filled to a depth of half an inch with
mercury, the surface of which assumes
the form. of a perfect concave para-
boloid under the action of centrifugal
force, when the dish is rotated with a
uniform velocity. The focal length of
the concave mirror thus formed de-
pends upon the speed of rotation, one
turn in five seconds giving us a focus
of 15 feet. As the speed increases,
the focus shortens very rapidly, drop-
ping to about three feet at a speed
0of one revolutiom in three seconds.

Fig, 8.—~The revolving
reflector.
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THE MERCURY TELESCOPE.

Fig. 2.— Observatory, showing arrangement of basin

viewing objects near the zenith. With
small instruments we can of course
employ an auxiliary mirror, and view
obje~ts situated in any part of the sky,
but with a large telescope this would
be out of the question. Even with this
limitation, interesting photographs of
planetary details might be obtained, if
it should prove feasible to build a re-
flector in a southern latitude, with a
diameter of 10 or 20 feet. Very short
exposures could be used. Probably
1/10 of a second would be sufficient,
for the mirror is absolutely achro-
matic, and the ultra-violet rays could
be utilized as well as the visible. Prof.
Todd’s photographs of Mars were
taken with exposures of one-half a sec-
ond, with a color screen which ab-
sorbed the larger part of the spectrum.
It will be time enough to consider the
advisability of building a large instru-
ment, after the small one has been
brought to a state of perfection.

Should it turn out in the end that
complete elimination of the ripples is
impossible, 1 feel very confident that
they can be damped out by covering
the mercury surface with some vis-
cous transparent fluid. Experiments
made last summer with o0il showed
this to be feasible, and more recently
I have tried glycerine, which exerts
a most astonishing effect. If we place
a dish of mercury where it is violently
agitated by jars, and cover the surface
with glycerine, the waves disappear
almost entirely. This may be of use
in the case of artificial horizons.

The two most interesting objects
which pass across the zenith at the
latitude of Easthampton during the
summer months, are the great cluster
in Hercules and the Andromeda neb-
ula. I have already had some splendid
views of the great nebula, almost as
satisfactory as with a large refracting
telescope, since deflnition was not of
so much importance. It can be seen
to good advantage without any eye-
piece, by merely looking down into the
pit, where we see the oval phosphot-
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escent yellowish-green cloud floating in space. 1 am
tempted in closing to tell of the remark made to me
by one of the older inhabitants of Easthampton, who
‘had paid my laboratory a visit. The Milky Way hap-
pened to be overhead, and thesmouth: of the pit, which
was formerly an old well in a shed adjoining the barn,
was filled with hundreds of star images. ‘“What are
they all, anyway?” he asked. ‘“Suns like ours, only
bigger,” I replied. ‘“You don’t say so,” he answered.
“And have they earths and things going round ’em,
and are they all inhabited?” “Very likely;” said I;
“some people think so.” He scratched his head, and
then turned to me with a restful smile and said, “Well,
do you know, I dunno as it makes so much difference
after all whether Taft or Bryan is elected.”

My summer home at Easthampton was formerly an
old farmhouse dating back to the reign of George the
Fourth. On the door of the ‘“observatory” we discov-
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SUPERIORITY OF LOCK TO SEA.-LEVEL CANAL,

The reasons which have led the government to de-
cide upon the construction of a lock rather than a
sea-level canal are simple, clear, and convincing. This
will be evident from a study of the comparative dia-
grams shown in the illustrations which accompany this
article, in which the physical characteristics of the
two types of canal, the quantities, costs, convenience
of operation, etc., are shown side by side. The lock
canal has been chosen, first, because it can be built
more easily, more quickly, and in less time; secondly,
because when it is built, it will be a much better
canal to operate, the ships being able to pass through
it with less risk and in considerably less time.
I.. THE LOCK CANAL IS EASIER, QUICKER, AND CHEAPER

TO BUILD.

1. Control of the Chagres River.—The key to the

canal problem is the control of the turbulent Chagres
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through sluice gates into the canal. In the lock canal
plan the floods of the Chagres are received into a vast
artificial lake, 160 square miles in area, which will
cover the greater part of the route of the canal across
the Isthmus. On the Atlantic side, the waters will
be impounded by a dam at Catun, and on the Pacific
side by a dam at Pedro-Miguel. This lake will take the
place of about 25 miles of the narrow sea-level canal,
and, for 20 miles of its distance, it will offer ungpb-
structed deep-water sailing, in which the channel will
be from 800 fo 1,000 feet wide. The surplus waters
will be wasted through sluice gates, built in solid
ground at the center of the Gatun dam. Because of
the great area and volume of the lake, the heaviest
floods of the Chagres will make comparatively little
difference in the water level. It will thus be seen that,
while the sea-level plan calls for a $6,000,000 dam ex-
terior to the canal for the control of the Chagres,
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ered a penciled memorandum “Heifer calf, born May
12”; under which my brother-in-law has inscribed,
“Mercury telescope July 2.”

-

Several cities in which .ousehold refuse is dis-
posed of by incineration, have utilized the heat evolved
by the combustion in the production of power for
electric lighting and other purposes. Chicago has
improved on this plan by making its sewage serve,
indirectly, as a source of power. The Chicago drain-
age canal, which connects Lake Michigan with the
Illinois River, a tributary of the Mississippi, and
which was constructed for the purpose of carrying the
sewage of the city away from the lake and furnish-
ing an ample flow of water for this purpose, is trav-
ersed by a swift current. This current is now utilized
in driving generators which supply part of the elec-
tric lighting service.

River. The greater part of the canal lies along the
course of the Chagres, which meets the canal at about
its mid-length, and then turns to the right on its way
to the Atlantic Ocean. In the dry season the river
is a sluggish stream; but during the tropical rain-
storms it rises with great rapidity, and may quickly
be transformed into a vast turbulent torrent, flowing
at the rate of over 65,000 cubic feet a second. These
mighty waters must be checked, held in reserve, and
gradually released; otherwise they would flood the
canal, damage its works, and render it, for a long
period of time, unnavigable. To control these floods,
the sea-level plan calls for the construction of a $6,000,-
000 masonry dam across the Chagres Valley, above the
point where the river reaches the canal, which, in
times of flood, will be subjected to a pressure, due to
a depth at the dam, of 170 feet of water. From above
this dam the waters will be gradually discharged

the lock canal plan makes the Chagres subservient to
the canal by forming it into a huge navigable lake;
saves an enormous amount of excavation; and for 20
miles of distance secures a broad navigable channel
in place of one only 150 feet in width.

2. The Lock Canal Requires Less Excavation—A
comparison of the longitudinal profiles and cross
sections gives an impressive idea of the vast amount
of extra excavation necessary, if the canal be dug down
to sea level. The total amount of excavation for the
completed lock canal will be 174,666,595 cubic yards.
For a sea-level canal the total amount will be- 302,793,
000 cubic yards. Moreover, when the two are com-
pleted, the least width of the sea-level canal will be
just one-half of the least width of the lock canal,
and its average width only 218 feet, as against 650
feet; so that it may be said that nearly twice the
work will have to be done for only one-third the
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result; at least as far as convenience of navigation is
concerned.

3. The Lock Canal Will Cost Less.—The latest esti-~
mate of the engineers of the total cost, including ex-
penses of sanitation, administration, etc., for the lock
canal, is $375,000,000. There is no guesswork about
these'ﬁgures. The surveys and borings are complete;
the character of the material to be dealt with is
known. Using the same prices, and presuming that
as the excavation goes deeper, the material to be
taken out will be no more difficult, the cost of com-
pleting a canal only 150 feet wide down to sea level
will be $563,000,000.

4. The Lock Canal Will Take Six Years Less Time
to Build.—Sufficient work has now. been done on the
canal to enable the engineers to estimate closely the
time that it will take to complete the work; and
Chief Engineer Goethals has confidently expressed the
conviction that the lock canal will be open for traffic
by January 1st, 1915. Using the same basis of calcu-
lation, it is estimated by the same authority, that the
sea-level canal cannot be open for traffic before the
year 1821.

II. THE LOCK CANAL WILL BE EASIER TO MAINTAIN AND
BETTER TO NAVIGATE.

1. Lock Canal Easier to Maintain.—The advocates :

of the sea-level canal, in speaking of the cost of oper-
ating the locks of the high-level canal, overlook the
fact that locks will be required at the Pacific end of
the canal, and that because the canal, in its course
through the Chagres Valley, is cut through swampy
alluvial soil, and is intersected by a score of rivers
and streams, a large amount of dredging will be con-
tinually required. In times of flood these tributary
streams will bring large deposits of silt into the canal.
The only -alternative to continuous and expensive
dredging would be to build a subsidiary drainage canal
on each side of the main canal, in which to receive
these waters, and carry them off independently to the
sea.

2. The Lock Canal Will Provide Much Broader and

* Deeper Channels.—For about one-half of
its length, where it passed through earth
formation, the sea-level canal would have the
very inadequate width of 150 feet. Where
the sea-level canal passed through rock it
would have a maximum width of 200 feet,
and only in the four or five miles of dredged
channel through theocean approaches would
it be 500 feet in width. The depth of the
canal throughout would be 41 feet. The lock
canal, on the other hand, will nowhere be
less than 300 feet in width, and throughout
its whole length it will be 45 feet in depth.
For 20 miles through the great Gatun Lake,
the channel will be from 800 to 1,000 feet
wide, and from 70 to 45 feet in depth. About
22 miles of the canal will be 500 feet in
width, and the remaining 8 miles 300 feet
in width,

3. The Lock Canal Would Have Less
Curvature.—Out of the whole 50 miles of the sea-level
canal, nearly two-fifths, or 19.16 miles, will be curva-
ture, leaving about 31 miles only of straight sailing.
The lock canal, on the other hand, will contain 714
miles only of curvature, and ships will be able to sail
a straight course over the remaining 42% miles.

4. The Lock Canal Will Be Much Easier to Navi-
gate.—The two points of superiority mentioned above,
namely, the broader and deeper channels, and shorter
lengtl/l\ot, curvature, will be appreciated at once by any
navigator. The difference in this respect will be
understood by reference to the plan view, showing
the curves of the two canals at the same point in
Gatun Lake. We have drawn a 900-foot ship in a curve
of the sea-level canal, and also two such ships passing
each other at a turn in the 1,000-foot channel of the
lock canal. The lock-canal channel is laid out on
long tangents, with quick turns at their point of junc-
tion. Pilots prefer to make the turns in this way,
which is the method followed in navigating the chan-
nels of the Great Lakes. The ship proceeds on a given
course, until the lights or buoys show her to be
in range for the next course, when the helm is put
over and the ship’s head swung sharply around. 1t is
a very difficult matter to steer a large ship on long
curves, such as are provided for in the sea-level canal,
and keep her exactly in mid-channel. No curves of
this character exist throughout the lock canal, whereas,
as we have shown, two-fifths of the sea-level canal con-
sists of such curves.

5. The Lock Canal Will Take Less Time to Navi-
gate—The report of the Board of Consulting En-
gineers of 1906, speaking on the question of the time
of transit, says: “In the narrow channels of the sea-
level canal, with its large proportion of curves, night
navigation will be more hazardous than by day, and
ships will probably move at lower speed than that as-
sumed for the calculation of time of transit. TUn-
less ships arrive very early in the day, they will not
be able to pass through the canal by daylight on the
day of arrival, but will have to submit to delays of
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night navigation or tie up until the next day. The
cost of this delay on a tonnage through the canal of
20 million. tons annually would amount to $1,500,000.”
But even if a ship could enter the canal at once on ar-
rival, it is estimated that at the rate of thirty ships
per day, vessels 540 feet in length would require 12.9
hours to pass through the sea-level canal, as against
only 10 hours through the lock canal; while vessels
700 feet long, which would pass through the lock canal
in 11.1 hours, would require 18.9 hours to pass through
the sea-level canal. The even slower speed of naviga-
tion required of an “Olympic” or “Titanic,” 900 feet
in length or over, would probably cause the time of
transit to be twice as long through a sea-level -canal
as it would be through a lock canal.

THE SCIENTIFIC AMERICAN FLYING MACHINE
TROPHY.

The ScIENTIFIC AMERICAN Trophy for heavier-than-
air flying machines was offered by the ScIENTIFIC
AMERICAN for annual competition under the rules and
regulations formulated and promulgated by the Aero
Club of America in 1907.

The first trial for this cup was held at Hammonds-
port, New York, on July 4th, 1908, by the Aerial Ex-
periment Association of Hammondsport, New York. At
the second attempt the “June Bug,” in charge of Glenn
H. Curtiss as pilot, rose from the ground and flew from
a designated point a distance of 5,090 feet. Mr. Curtiss
was awarded the trophy, he having fulfilled the re-
quirements of the Contest Committee and performed in
this aeroplane a flight of more than a kilometer, which
was the minimum distance required under the rules
adopted for 1908 by the Aero Club of America.

In accordance with the deed of gift, which provides
that the conditions for each contest for this trophy
shall be made progressive in their severity of test, in
conformity with the progress of aerial navigation, the
conditions to be fulfilled by the next person entitled
to have his name placed on‘ the Trophy shall be a

MEDALS PRESENTED TO ORVILLE AND WILBUR WRIGHT BY THE .

AERO CLUB OF AMERICA.

flight of not less than twenty-five kilometers, including
a return to the starting point.

RULES GOVERNING COMPETITIONS FOR THE SCIENTIFIC
AMERICAN TROPHY FOR 1909.

I. It is distinctly understood that the trophy is to
be the property of the club and not of the members
thereof, except in the event that any one person-shall
win the trophy three times, in which case it is to
become his personal property.

Should the trophy be won by the representative of
some foreign club affiliated with the Aero Club of
America through membership in the International
Aeronautic Federation, it shall be held in the custody
of such club, but it shall be subject to competition
under the same terms and conditions as if it were
still held by the Aero Club of America. Should the
holding club, for any reason, be disbanded, the custody
of the trophy shall revert to the Aero Club of America.

Should a contest or trial under the rules not be held
within a year from the date on which a foreign com-
peting machine shall have won the trophy, the foreign
aero club having possession of the cup shall give up
its custody of the same and shall return the cup to
the Aero Club of America, in order that the compe-
tition or trial for that year may be held in the United
States of America.

The conditions under which the competitive tests
and trials shall be made, shall be determined by the
Contest Committee of the Aero Club of America, and
such conditions shall be made progressive in their
severity of test; as far as possible, in order to foster
and develop the progress of the art of aerial navigation.

1I. All heavier-than-air machines of any type what-
ever (aeroplanes, helicopters, orthopters, ete.) shall
be entitled to compete for the trophy, but all machines
carrying a balloon or gas-containing envelope for pur-
poses of support are excluded from the competition.

III. To compete for this prize each contestant must
notify the club of his intention to compete, by tele-
graph or by registered letter, addressed to the club at
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its headquarters in New York, and must specify the
days on which trials are to be held. He must also
deposit the amount of the fare from New York to the
place of trial and return. Sufficient time must be
allowed for the representative of the club to reach the
place where the contest is to be held, with an addi-
tional two days in which to make arrangements
for the journey. If trials are to be made within
twenty-five miles of New York city the club will
send a representative without expense to the con-
testant.

1V. The person or committee having charge of the
test or trial shall make careful measurements of the
distance covered by the -flight, and shall prepare a
written report of the test or trial, which shall be
delivered to the Contest Committee of the Aero Club
of America, and in such report shall state fully
whether in his opinion the machine can be handled
with safety, and, as far as possible, he shall determine
the speed attained during the flight. He shall also
take into consideration the question of stability and
ease of control, and he shall state in his report weather
and wind conditions.

V. The flights will be made in as calm weather as
possible, but the contest committee or its representa-
tive will at its discretion order the flight to begin

‘at any time it sees fit, provided the velocity of. the

wind does not exceed twenty miles an hour.- The ma-
chine may start by running on the ground or upon a
track under its own power, but no special launching
device will be permitted. There is no requirement as
to the height above the ground at which the machine
must fly, but it must demonstrate its ability to rise or
descend and circle to the right and left at the will of
the operator. \ _

VI. Complete specifications of the competing ~ma-
chine, giving weight, supporting surface and power
of engines, together with a description of the best
trial of the machine, shall be forwarded to the con-
test committee at or before the time of making entry
for the contest.

VII. The minimum distance which must
be covered by the competing machines dur-
ing 1909 shall be twenty-five kilometers, in-
cluding the return to the point of starting,
and a descent or alighting at a point not
more than one hundred meters from the
point at which the machine rose: from the
ground. Under the rules promulgated for
the year 1909, bona-fide owners of machines -
may make application for a test or trial, as
above provided for. No entrance-fee shall
be required from persons desiring to com-
pete for the ScienTIFIc AMERICAN Trophy.

VI1I. No trial or test for the year 1910
will be allowed until the rules governing
the competition for that year have been
promulgated.

IX. All tests and trials shall be under
the official supervision and direction of the
Aero Club of America, and all questions
that may arise in regard to such contest or trial shall
be decided by the contest committee of said club, and
its decision in all questions of dispute shall be final,
and without right of appeal to a court of law or equity.

X. The winner of the SciENTIFIC AMERICAN Trophy
for 1909 shall be the entrant of the flying-machine
which, in accordance with the above rules, shall make
during the year mentioned the longest and best flight
in excess of the minimum performance specified in
Paragraph VII. His name and record will be appro-
priately inscribed on the trophy.

XI. In case the contest committee is unable to de-
termine which machine has made the best perform-
ance during the year 1909, it shall arrange that a com-
petition between such machines be held, and the ma-
chine making the best performance in such test shall
be awarded the trophy for the year.

-_ et r— ———
Watei'proof Paper.

Japanese waterproof paper is made of fibers of bam-
boo and eucalyptus, mixed with fibers of the gampi
and other shrubs. The fibers are torn apart, dried,
cleaned, scraped, boiled in weak lye, and washed with
water. They are then beaten and mixed with a
viscous infusion of certain roots and a solution con-
taining camphor, caoutchouc, and resin. The sheets
formed from this pulp are calendered at various
temperatures. The paper is light, washable, and very
difficult to tear. It is used to imitate leather and
India rubber, and for a great many purposes.

-_— —evr——

According to a contemporary, the electrolysis of
water mains in Boston and vicinity is proceeding at a
greater rate than ever Before. The investigations made
in 1907 by the Metropolitan Water and Sewerage Board
show that the pitting and disintegration of the pipes
by electric action have been serious, and that the
destructive process is continuing even in places where
insulating joints and other devices have been applied
as a remedy.
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@ orvrespondence.

PROPERTIES OF NUMBERS.

To the Editor of the SCIENTIFIC AMERICAN:

This article is suggested by the two articles on num-
bers published in the ScIENTIFIC AMERICAN, March 28
and November 21, 1908.

The pleasure which the mathematician experiences
on the discovery of a new theorem has a character
peculiarly its own. The schoolboy experiences the feel-
ing when he gets the correct answer to a particularly
hard problem. The gratification is undoubtedly due
to the absolute sureness of the result. Naturally,
there is often a corresponding pain, the disillusionment
of the discoverer on learning that his discovery is
hoary with age,

The formula for constructing two square numbers
whose sum is a square, i. e. (2* 4+ ¥?)? = (* — ¥*)? +
(2 zy)? given by your correspondent in the issue of
November 21, was first given 1700 years ago by Dio-
phantos of Alexandria. The formula is made more
general by multiplying throughout by %% Numerous
mathematiciaus have given this and allied subjects
attention. Mention may be made particularly of Fer-
mat and of Gauss, who was probably the greatest
mathematician in history. Fermat proposed the now
famous theorem, to prove an | y» = 2n, is not pos-
sible in integers for any integral values of »n greater
than 2. This has been proved for n — 3, n — 4, and
for all values of n up to 100. The general proof awaits
solution, and the finder of the solution will receive the
prize of 100,000 marks ($25,000), left by M. P. Wolf-
skehl. Profound work along this line has been done
by Kummer and Hilbert; it is quite certain that any
solution must be based on the work of these scholars.
It is also quite certain, as L’Enseignement Mathema-
tique remarks, that the desire to gain 100,000 marks is
evidently much more common than the comprehen-
sion of the fundamental theorems of modern mathe-
matics which are necessary for the solution of this
problem. As in the case of the squaring of the circle,
the duplication of the cube, and the trisection of an
angle (by straight line and circle) many false prophets
will arise to demonstrate. These three problems have
all been shown to be not solvable with ruler and com-
pass.

Chrystal’s Algebra (1900) gives as an exercise (p.
534, ex. 12) the problem that the cube of every ra-
tional number is the difference of the squares of two
rational numbers. The problem itself is mnot original
with Chrystal, but is much older.

That a*— 2« is divisible by 3, 2*—zx by 5, 27—«
by 7, 2* —a by 11, 2*— x by 13, depends on the well-
known Fermat’s theorem, published in 1670, that z= -1
is congruent to 1 modulus m when m is a prime num-
ber, z being any number not divisible by m. This
means simply that when z» —! is divided by m-the re-
mainder will be 1. The proof is elementary, and is
given in any Theory of Numbers as well as on page
550 of the second volume of Chrystal’s Algebra. Chrys-
tal states explicitly the theorem that z» — z is di-
visible by m. By Fermat’s Theorem it follows that
z® — z is divisible not only by 13, but also by 2, 3, 5,
and 7, since #®* — z contains besides the factor z the
factors ¢t —1, 22— 1, 2* — 1, and 2°* — 1. Consequent-
ly, 2** — z is divisible not only by 910, as given by
your correspondent, but even by 2730.

To actually calculate 12!* — 12, in order to prove the .
result divisible by 13, would be termed a mathematical :

barbarity. 12* —12=—12 (12*—1).
12 = 13 — 1.
panded by the binomial theorem shows that every

term except the last contains the factor 13, and -the .

last term is + 1. Subtracting 1, the expression is di-
visible by 13. Similarly, to prove 7* — 7 divisible by
13, we write ™ — 7T =17 (7™ — 1). T2 = (13 —6)%,
which when expanded by the binomial theorem has
every term except 6 divisible by 13.

62 = (6%)® = (36)¢ = (39 — 3)¢,.of which all terms
except 3¢ are divisible by 13. 3° = (27)2 = (26 + 1)2,
which expression gives the remainder 1 when divided
by 13. Therefore 7™ — 1 is divisible by 13. Of course,
this work is entirely unnecessary, as the results are
proved by the general theorem.

129792 — 1297 is divisible by 1901, by the theorem
(since 1901 is a prime number), and it would take a
goodly portion of a man’s life to verify the fact by
computation. 1297**°* would be written with 6,118 dig-
its; written out, it would take up about a column of the
SCIENTIFIC AMERICAN.

The method given for constructing a right angle by
using cords or boards of lengths 3, 4, and 5 feet—or
12, 16, and 20 feet—is hinted at in Egyptian records
that are 4,000 years old. Heron of Alexandria, writ-
ing about 2,000 years ago, gives quite a full explanation
of the matter., -

The ordinary proof by nines is more than a thou-
sand years old, as it is given by Alchwarizmi, an Arabic
writer who dates back to 825 A. D. A proof by elevens
was given by the Arab Abu Bekr Muhammed ibu Al-
karchi about 1000 A. D., while the particular form
mentioned of calculating the difference between the
sums of the even and odd digits is found in many
European arithmetics from 1750 on down, to 1850.

That 142,857 when multiplied by 1, 2, 3, 4, 5, and 6
gives the same succession of digits rearranged in
cyclical order (i. e., as though these six numbers were
written around a circle) is explained by the fact that
142,857 is the repetend of the repeating decimal of
1 1 . . )

— . — = .142,857. Since in dividing 1 by 7.there ap-
7T 7

pear all six different remainders from 1 to 6, it follows
that when 2 is divided by 7, the same six, remainders
will appear beginning at a different point.

1 X 142,857 = 142,857

2 X 142,857 = 285,714
3 X 142,857 = 428,571
4 X 142,857 = 571,428
5 X 142,857 = 714,285
6 X 142,857 = 857,142

7 X 142,857 — 999,999
Using these seven arithmetical facts, one can multi-
ply offhand 142,857 by any number; e. g..,to multiply
by 233, divide 233 mentally by 7, giving 33 3/7. Write
the 33 first, followed by the succession for 3/7; finally

122 = (13 — 1)®, which when ex- -
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subtracting 33. This gives 33/4285.38. Since 7 X
142,857 gives 999,999, or 1,000,000 — 1; 33 X 7 X
142,857 gives 33,000,000 — 33. It is evident that the
seven facts need not be written down; the repeating
decimal for 3/7 begins with 4 and has same succession
of digits in same order as the decimal for 1/7.

_The sequence given .052,631,578,947,368,421 repeating
gives 1/19; as there are 18 places in the repetend, all
eighteen remainders have appeared. Consequently, the
same sequence of digits in cyclical order is obtained
when you multiply this number by any number from
1 to 18. A similar rule holds for multiplying mentally
tt_lis number by any number; e. g., to multiply by 254,
divide 254 by 19, giving 13 7/19. This gives the pro-
duct as 13/368,421,052,631,578,934. The first 13 is the

. 254 : .
integral part of —9 ; the second part is the repeating
1
part of the decimal for 7/19 with the exception of the
last two places, which are obtained by subtracting 13
from the final 47.

19 X 0.052;631,578,947,368,421 gives 999,999,999,999,-
999,999, or 1,000,000,000,000,000,000 — 1. This fact
combined with the cyclical permutations when multi-
plied by numbers from 1 to 18 gives the explanation of
the method.

Tradition holds that the Hindus, to whom we are in-
debted for our system of numbers misnamed the Arabic,
were the first people to occupy themselves with magic
squares. On a copper engraving of Melancolia made by
Albrecht Diirer about 1500 there is depicted a small
magic square. The magic square given by your cor-
respondent is not what is termed a regular magic

“square, as this is supposed to use all the integers

from 1 up to 182 About 1835 a three-volumed work
appeared on the subject of magic squares, and within
a month an American firm (Open Court) has brought
out a small work on the same subject.
Louis C. KARPINSKI.
University of Michigan, Ann Arbor,- Mich.

GOVERNMENTAL INCOME AND OUTGO.

On March 16th President Taft transmitted to Con-
gress a message pointing out the necessity for a revi-
sion of the tariff. On March 17th Chairman Payne of
the Ways and Means Committee introduced the new
tariff bill, on which his committee had been working
steadily for four months. It is not within the province
of the SCIENTIFIC AMERICAN to comment on the merits
or imperfections_of this bill, which will undoubtedly
be more or less modified in the legislative alembic, but
it is interesting to know what that highly complex
organization of highly complex units actually costs,
and where the revenue actually comes from. )

The .Division of Bookkeeping and Warrants of the
Treasury Department states that the receipts derived
from Customs, Internal Revenue, sales of Public Lands,
and miscellaneous sources was $601,126,118 for the
fiscal year ending June 30th, 1908, while in the same
period disbursements exclusive of the principal of the
public debt were $659,196,319. 1t is this deficit which
the new’tariff will wipe out, as well as give increased
revenue for public works, increased protection, etc.

For purposes of comparison we have represented the
receipts and expenditures in graphical form, using the
revolving door as a means to this end. Customs fur-
nish the largest item, amounting to $286,113,000; In-
ternal Revenue follows with $251,711,000, then come
the -other larger sources of income, each man being
shown of a size normal to the amount of money he

‘is supposed to be carrying.

The “Outgo,” represented on the other side of the
door, shows the soldier, the sailor, the postman, the
veteran, etc., of the proper size. The amounts are so
clearly shown that they do not need recapitulation
here. Smaller items are not shown, as then the pic-
tures would be misleading.

It is needless to say that the appropriations and
expenditures of the government are increasing an-
nually, but the revenues from imports have recently
shown substantial gains; and should these continue,
as there is every reason .to believe that they will, the
Treasury will be in good condition to await the ap-
proaching readjustment of the tariff.

The Taylor-White Steel Patents Held Invalid.

The two patents granted to F. W. Taylor and M.
‘White (668,369 and 668,270), which apply substantially
to all steels for cutting tools in the composition of
which chromium ‘and tungsten or molybdenum appear,
and to all temperatures employed in treating such
steel for machine-tool purposes in excess of 172 deg. F.,
have been declared invalid in the suit brought by the
Bethlehem Steel Company against the Niles-Bement-
Pond Company for infringement.

Taylor and White invented. no new composition of \

steel. Their patents cover simply a process for the
treatment of steel of certain limited compositions.
Taylor and White claimed to have discovered that,
when air-hardening steels are made with certain con-
stituents in ascertained proportions, the deterioration
that ordinarily results at temperatures above a cherry
red, prevails only from 1,550 deg. to 1,700 deg. F.
(called the “breaking point”) and up to a temperature
at which the steel softens or crumbles when touched
with a rod (approximately 1,900 deg. to 2,000 deg. F.),
the efficiency of tools of such special steels—that is
to say, their cutting speed and also their uniformity
in efficiency—is greatly increased, and largely so in
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proportion to the degree of heat to which they are
raised.

The decision of the court lays great stress on the
alleged “breaking-down point” between 1,550 and 1,725
deg., mentioned in the patent. “If such breaking-down
point did not exist, or did not exist between the de-
grees of temperature named, the patentees made no
discovery and no invention; or, again, if workers in
the art were accustomed to temper their steel by the
application of more or less heat, according to its com-
position, and in its treatment applied temperatures
exceeding 1,725 deg., the higher limit of the alleged
breaking-down point, the patent must likewise fail.”

That the patentees were wrong in their claims fol-
lowed from tests made in the presence of representa-
tives of both parties to the suit. The result was to
show that a heat of 1,500 deg., regarded by the patent
as the highest point of efficiency in the prior art, was,
indeed, the lowest point of efficiency; that from 1,550
deg. to 1,600 deg. the same degree of efficiency, or
rather of inefficiency, was substantially maintained§
and that from and after a temperature of about 1,600
deg., and not of 1,725 deg., as called for by the patent,
marked improvement was shown. In short, every
material assertion of the patent bearing upon the point
in question was- disproved. )

The court held that “it would seem that the prior
art need not, and ought not, to be strictly limited to
what was done in making metal-cutting tools of the
precise character indicated in the patent. The ques-
tions involved, broadly considered, have to do with
the tempering of steel, the use to which the steel
might subsequently be put being relatively unimpor-
tant.

“A reasonable application of this principle would
seem to broaden the prior art, for if it were customary
to temper steel in analogous arts by the application of
very high temperatures, equaling and even exceeding
those of the patents, and this without injury, then the
application of the same treatment, for a like purpose,
to steels for metal-cutting tools would not necessarily
involve invention.

“The testimony shows that it would have been im-
possible to make an efficient cutting tool out of the
chrome-tungsten steel in vogue for some years prior
to the patent in suit at a temperature below those
within the patent in suit. Such steels not only re-
quired, but, in fact, were given, a much higher tem-
perature than that given to the old carbon and cast
steel, and a much higher heat treatment than 1,725
deg. named in the patent as the highest of the tem-
perature defining the breaking-down point. The art
developed continuously along this line as the carbon
constituent was reduced and the toughening elements
were introduced into the composition of steel.

“No satisfactory basis appears in the record for the
assertion that the patents in suit led up to or were the
means of producing or introducing the high-speed
steels. On the contrary, such steels were developed
normally along lines laid down and recognized prior
to these patents. The process of their development
has always been gradual, but at the same time con-
sistent and in a single direction, and may well be
characterized as one of degree, and the same may be
said of their treatment. -

“If the composition of steel were always uniform,
the best heat treatment for that particular kind of
steel, once ascertained, could safely be followed. But
inasmuch as the compositions of steel are not uni-
form, but variable, and frequently unknown, it has
always been 'more or less a matter of experiment to
ascertain the degree of heat requisite for their proper
treatment, and it is this experimental practice to ascer-
tain what after all was merely a matter of degree that
precludes all possibility of invention in the patents.”

The Current Supplement,

A new automobile tilting truck recently constructed
for the city of Cologne is the subject of the illustrated
article that opens the current SuppLEMENT, No. 1734.
Alcohol as a motor fuel is once more discussed. Day

‘Allen Willey tells how smokeless powder is made, and

explains how some ship explosions have occurred.
Prof. Reginald Fessenden concludes his masterly treat-
ise on wireless telephony. O. Froehlich describes his
new process for refining copper. The wonderful engi-
neering feat of connecting the Simplon and Loetsch-
berg tunnels is described by the Paris correspondent
of the ScieENTIFIC AMERICAN. Sir Oliver Lodge writes
on the ether of space. A very exhaustive description
of the Walschaert valve gear is furnished by C. O.
Rogers. The Optics of Skulking and Scouting is a
fascinating military subject well handled by W. R.
Gilbert. Deslandres’ investigations of solar -electric
phenomena and their relation to terrestrial magnetic
perturbations are summarized.

It is announced that the French mints are about to
coin for the first time 25- and 10-centime pieces (frac-
tional currency) made of aluminium to take the place
of the old copper coins, which are to be withdrawn

from currency.
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THE NAVY’S DUMMY DRILL GUN.
BY WALTER L. BEASLEY,

The recent brilliant and surprising scores made by
the ships at target practice at Magdalena Bay shows
a marked advance over previous years, and demon-
strates that the men behind the guns have been trained
up to the highest point of efficiency in the various
operations connected with firing the batteries, such
as quick handling of shells, ammunition, pointing and
sighting, and other matters entering into the per-
formance of successful naval gunnery. As recently
announced by the Navy Department, the battleship
“Maryland” of the Pacific Squadron carries off the
honors, winning ‘the trophy by the fine score of 76,470;
the cruiser trophy goes to the ‘“Albany,” having a
score of 76,924, while the gunboat trophy was won by
the “Wilmington,” whose record was 67,448. The fol-
lowing are classed as ‘“star ships,” having obtained
at least 85 per cent of the final merit of the trophy
winners of their respective classes: the “lllinois,”
“Kentucky,” “Vermont,” “Louisiana,” ‘Alabama,”
“Connecticut,” and ‘“Tennessee.”” The new ships “Con-
necticut,” ‘“Louisiana,” “Vermont,” and ‘“Minnesota,”
showed remarkable efficiency with their new 12-inch
45-caliber guns, the shooting being extremely pretty
and accurate, and the ships averaging about 1.5 hits
per minute. The “Louisiana” made 1.7 hits with her
12-inch rifles. The work, however, of the 7-inch rifles
caused the greatest surprise. The average was about
5.5 with these guns, the “Louisiana’” making 5.3, while
some of the ships made 5.87, 5.8, and 5.89. The “Min-
nesota” on one run made nearly 100 per cent with
her 7-inch gun, hitting the
target 11 times out of 12
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inches high, and weighs about 1,800 pounds, costing
the government $375 to manufacture.

Before reaching the target grounds, the gun crews
are kept at systematic and continuous drills with the
dummy loading machine, consequently the men have
acquired the top-notch point in speed, coupled with a
mathematical precision in the handling of the pro-
jectiles, powder charges, etc. When the vessel reaches
the range, and as, at the speed assigned, a very short
time interval is allowed for the run, it is important
to begin firing at once with the rapidity consistent
with “getting on” the target. The size of the target
varies according to caliber and practice, but the target
screens for the great guns are about 21 feet in length
and 17 feet in width, and are distant from the range
about 1,600 yards. The Navy Department provides
four trophies for excellence in gunnery—one each for
battleships, cruisers, gunboats, and torpedo craft. In
addition, money rewards are distributed according to
gun rank or rating among the successful crews.

A Gold-Brick Town.

There are many remarkable towns in Mexico, but
none more interesting than Guanajuato, ‘“The Hill of
the Frog.” It might more properly be called the “gold-
brick town,” for the houses have been found to con-
tain much gold. This is a curious situation, but it
came about naturally. Guanajuato—pronounced Wah-
nah-wahto—is one of the oldest mining towns in Mex-
ico; but the value of the place as a town was discovered
when a railroad company decided to build a station
there.. It was found mecessary to tear down about
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THE ICE OF THE ARCTIC WATERS.

BY DAY ALLEN WILLEY.,

It is an interesting fact that the actual iceberg
always comes from near the ends of the earth. Be-
coming detached from the immense ice masses of the
north or the south polar regions, the huge pinnacles
and mounds and other formations too often in the
path of vessels crossing the Grand Banks of Newfound-
land have made a long journey before reaching this
locality, for they have come the length of that inter-
esting river in the ocean, the Labrador current, besides
floating hundreds of miles in the waters about Green-
land.

The distance covered by am iceberg of the North
Atlantic from the time it is formed until it reaches
the Banks. is fully 2,500 miles. It may have been
afloat for a year exposed to wide changes of tempera-
ture, battered by ice floes, possibly other bergs, and
ceaselessly washed by the waves. Yet some of those
seen 2,000 miles south of their starting point are nearly
300 feet in height and truly of majestic proportions,
often a thousand or more feet in length, while it is an
established scientific fact that so much more of the
bulk is under® water than is visible, that the largest
ones may extend into the ocean to a depth of over
half a mile.

Their enormous size when they become detached
from the glaciers is proved by the observations of ex-
plorers along the Greenland coast. A few years ago
one was measured as nearly as possible around the
edges. This distance was about five miles. It had
several peaks estimated to range from 300 to 500 feet

high. Judging from its ap-
pearance it was a solid mass

shots fired.

As the successful achieve-
ments of these creditable and
record-breaking performances
are due almost entirely to a
particular method of training,
it will be of timely interest
to picture and describe the
dummy drill gun. By the
use of this device the men
become experts in lifting and
loading the heavy shells, and
develop into human auto-
matic machines, handling the
weighty projectiles and shov-
ing them into the breech with
great rapidity and skill. The
main object of the “dummy
loader” is to give the shell
men an opportunity to ac-
quire speed and proficiency
in the handling of the shells
without wearing out the
breechblocks of the guns. Of
late much attention is being
paid by all the ships in the
navy to these drills, for in
actual service much depends
upon the promptness and ac-
curacy of the shell man.
Should he “muff” a shell at
the critical moment, or let it

that had separated in its en-
tirety from the glacial edge
of Greenland. As Arctic navi-
gators who venture far north
often see a score or more of
great bergs in a day, the
tremendqQus glacial activity
in this region can be appre-
ciated. The majority of these
that drift to' the Grand Banks
come from Melville Bay.
Some of the distinct glaciers
that terminate the Greenland
ice cap on this coast extend
along it a distance of fully
25 miles. Their thickness or
‘height can only be estimated
but in places near the open
sea it is believed to be several
hundred feet.

Recent examinations of this
coast show that during the
short summer the formation
of bergs in the bay is almost
continuous. The glacial move-
ment keeps pressing the ice
forward until a thick stratum
often projects many feet be-
yond that beneath. After a
time the great weight over-
comes the tensile strength of
a mass and it falls into the

roll away from him, should
he drop it—in short, should
he fail to send it home safe
and true when the breech-
block of the big gun is swung open for him—the conse-
quences might be serious.

The “dummy loader” is the latest invention of the
Ordnance Department, and is a facsimile of the breech
and powder chamber of a big gun up to the point
where the rifling begins. Loading it requires the iden-
tical motions that are employed in the loading amnd
firing of the real weapon. One man opens and closes
the breech; the shell man grasps the projectile and
quickly rams it inside, followed by the dummy charge
of powder in a bag; the shell comes down the return
chute on the left side of the apparatus; the ‘“take-off”
man catches the shell as it falls out at the end, and
shoves it again to the loader at the front. The dummy
powder charge is handled in the same way, and the
whole makes a continuous operation for the loader.
By the time he has put in the last shell and the breech
is closed and locked, it is ready to be swung open
again by the plug man, and an additional shell shoved
in. A marked economic improvement in the saving of
the life of guns is thus obtained. The breechblock of
these costly weapons would soon be worn by the con-
stant slamming and the denting of quickly-thrown
shells. . '

The new device is manufactured entirely in the
Brooklyn navy yard, N. Y. in the ordnance ma-
chine shop. It is made mostly of steel; although there
are a few parts of brass and-cast iron, the supporting
framewdrk and return chute are entirely of steel. The
one shown in the accompanying illustration is the
latest 7-inch model, and is omn board the battleship
“New Hampshire.” It is 7 feet 4 inches long, 4 feet 4

THE 7-INCH DUMMY DRILL GUN OF THE BATTLESHIP “ NEW HAMPSHIRE,”

Our high-speed target records are due to practice with the dummy,

three hundred adobe buildings, which were made of the
refuse of various mines after the ore was extracted.

‘When it became known that the old adobe buildings
would be torn down, pieces taken at random were
assayed. It was found that because of the old process,
which lost much gold and silver, they assayed from
$3 to $24 a ton. The mean value was estimated to run
about $8 gold per ton. The old buildings have brought
about $30,000 Mexican in gold, and persons who have
built since the new machinery has been installed in the
mines are bemoaning the fact that the new houses do
not contain as much gold as the old..

Permanence of Iron Gall Inks,

Various iron gall inks which, when freshly made,
had been analyzed by the Prussian government testing
bureau and had been ranked in the first class, were al-
lowed to stand three years and again examined. It
was found that the quantity of iron in solution re-
mained unchanged, but that the tannic and gallic acids
were greatly diminished, in some cases by more than
one half, so that many of the inks no longer satisfied
the conditions established for inks of the first class.
The sediment deposited in the bottles comtained only
traces of iron and consequently could not consist of
tannate or gallate of ii‘on, as has hitherto been as-
sumed. It was probably composed of products of the
decomposition of tannic and gallic acids. If this de-
composition is favored by exposure to light, as is not
unlikely, ink should keep better in earthen jugs than
in transparent glass bottles.

sea and ‘a berg is created.
The warmer temperature of
summer may also widen cre-
vasses on the fringe of the
glacier and wave action loosens another mass. The

‘explorers in this sheet of water say that enormous

force is displayed by these ice falls and that the sound
of the great body striking the water is so deep and
loud that it resembles heavy thunder. The many re-
ports that may be heard in a day indicate the rapidity
with which the glaciers disintegrate in summer.

Probably the natives of Newfoundland and Labrador
are more expert in the knowledge of marine ice and
ice forms than any others.: This might be expected
since the shores of the island and the long, bare pen-.
insula are incased in ice in some form so many months
imn the year while the berg-laden current flows past
them on its southerly course. The seal hunter or
fisherman of this region can tell the character of a
piece of floating ice or an ice pack merely at a glance.
‘When searching for seal on the ice fields in winter,
if he becomes thirsty he looks for ice having a bluish
or grayish tint—not the white or transparent variety.
He knocks off a lump of the darker hue and tests it
with his tongue. But the field may consist of a pack
of pan or floe ice which, though dazzling in its white-
ness and clearness, is unfit to quench the thirst owing
to its salt. So it is that much suffering is endured
by these fur hunters unless they chance upon a frag-
ment of a berg which may have gone to pieces and
been wedged in the pack.

Usually the iceberg is of such large proportions that
it can be distinguished from the floe and pan ice, but
occasionally a berg splits apart because the superstruc-
ture becomes too great for that supporting it. Again,
a storm may“send two crashing against each other,
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A curious arch in an iceberg.
THE ICE OF THE ARCTIC WATERS,
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knocking pieces off them, perhaps weakening them
so that they go into fragments. The debris of a large
berg may cover a square mile, but even if mingled
with other ice, the eye of the skilled observer can
usually detect it by its darker color.. But there is
the sure test of the tongue, for glacial ice is almost
invariably “fresh,” containing but a slight percentage
of saline matter in its composition. Still another
method of discovery is to take a chunk and try to
break it, at the same time putting a piece of pack ice
to the same test. A blow which shatters the pack
ice may only knock a little powder from the surface
of the other. During the hundreds, perhaps thousands,
of years it has existed, its particles have been so con-
stantly subject to pressure from the glacial move-
ment that the ice has solidified to a wonderful de-
gree. It not only resists the sharp edge of the cut-
ting tool but will remain a much greater length of
time without melting than any other variety found
in the ocean. This accounts for the dimensions of
some of the bergs which have floated a year or more
before they reach the Grand Banks. Although the
temperature rises rapidly as they go southward from
_these shoals it is known that some have gone 200
,miles farther south before they have melted or sep-
arated into fragments. . R

If an iceberg moving down with the Labrador cur-
rent is swayed by.an eastern storm or eddy too near
shore owing to its “draft,” as the sailors would say,
it is liable to ground. Thus an opportunity to. study
the changes which occur is given. It has been dis-
covered that while the summer temperature of New-
foundland is high enough to reduce the surface con-
siderably by melting, it goes to pieces much more
rapidly by the weakening of the lower portions. The
action of the waves and tides tends to undermine it,
so to speak, holes appear at the water line, a piece
of the upper portion “caves in,” then another and
another, until the berg disappears in a remarkably
short time considering its dimensions. There have
been instances where parts of these stranded bergs
remained in sight throughout the summer and were
preserved by the winter temperature until the next
year, but usually after striking bottom they disappear
entirely before the warm: season in this latitude has
closed.

The novice might often mistake a piece of floe ice
for a small berg not noting the difference in color and
formation. Some of the hummocks formed by rafting
or overlapping of pan and floe ice are fifty and sixty
feet in height. Torn from the edge of the field by a
gale or unusually high waves, they fall into the pro-
cession of bergs and some are of such size that they
drift to the south of the great island before they dis-
integrate.

There is a continual movement of ice from the vast
pack in the upper Baffin’s Bay, the quantity of course
varying according to the season. The field which
comes southward on the Labrador current in February
of each year sometimes extends outward a hundred
miles from"the shore line and five hundred miles to
the north. Great sections of it may present a solidly
frozen surface without a rift of water while another
portion may be of floes and individual cakes separated
by lanes of open sea. It is on this field that the hair
seal is born and here is the scene of the annual seal
bunt. The field is often broken by violent storms and
the cakes piled into the hummocks are solidly frozen
together, but this ice is soft in contrast with the
“Arctic pack.” Masses of this fifteen and twenty feet
in thickness are sometimes broken from the pack in
the Arctic basin and come south with the new ice,
gradually melting until the surface is just awash. The
Islanders and sailors call such pieces “growlers” be-
cause they are so hard that they will pierce an iron
as well as a wooden hull, and lying almost entirely
below the surface they may not be seen until the
vessel strikes their sharp edges. Next to the bergs the
Arctic pack is the oldest ice which is brought into the
Atlantic by the Labrador current. A study of its com-
position leads investigators to believe that some of it
may have been formed a century before it was de-
tached from the main body which lies miles to the
northward of Newfoundland. "

—_— et r—

The examination of some photographs taken at tﬁé

observatory . of Arequipa (Peru) has revealed what
appears to be a new star. According to Prof. Picker-

ing, of Harvard University, this star was of less than-

eleventh. magnitude June 1st, 1906. It rose to a mag-
nitude of 8.9 from June 14th to July 2nd, and then di-
minished in brightness. At the present time it has
again fallen below the eleventh magnitude. This star
is probably not new in the strict sense of the word,
but is a variable star of long period, or perhaps rather
of irregular period. The Arequipa photographs happen
to have caught one of the maxima of brightness. It
is a matter of the greatest scientific.interest to make a
close study of such new stars which continue to remain
visible, for there is always the possibility that they
may manifest some unforeseen phenomena of great im-
portance.

Scientific American

TOBOGGANING AT CAUX, SWITZERLAND,
BY DESHLER WELCH.

The winter sports in tobogganing, or “lugeing,” at
Caux, Switzerland, reach a point of almost scientific
diversion. The situation of Caux, some 3,000 feet high
on the great acclivity back of Montreux, on Lake Leh-
man (or Geneva) is full of charm and stupendous
grandeur. It has become the most fashionable winter

Swiss iron-frame bob sled.

resort in Europe. The famous places of Danos and
St. Moritz, where winter sports are carried on with
almost professional records, are, more or less, winter
residences for people suffering with weak lungs or
tuberculosis. | But Caux, which is called the Ermine
King, is an all-the-year-around resort that is patron-
ized by the most distinguished people in the world
as a place of healthful rest and luxury. In the winter
the great hotels, the Palace and the Grand, are mainly
filled by Englishmen who sperd all their time in ski-

Arrangement of brake on the iron-frame sled.

ing, lugeing, and skating, and a Caux “record” is now
considered sufficient to establish one’s standing in any
one of the sports.

The toboggan slide is the ‘“Cret d’y Bau” run which
extends a distance of five miles, from a point between
Caux and the mountain of Rocher de Naye, down to
Territet—a fine, hard roadway, which is kept in per-
fect and safe condition by a force of men all through
the winter.” It curves, snake-like, around the moun-
tain sides, through patches of pine woods amd along

The wooden-frame bob sled or ¢ luge.”

the edges of great declivities that are safely guarded.
All the curves are banked so as to throw the sled into
a proper equilibrium.

1t is here that the “luge” itself has been notably
developed on scientific principles. Mr. Hugo Eulen-
stein, director of both the hotels, has been an active
participant in all the winter sports and has accom-
plished some remarkable feats with the luge. He owns
one called “Bob-Pheenix,” manufactured in Couvet,
Switzerland, that cost 1,200 francs, on which he has

The ¢ luge* turned over to show the brake.
TOBOGGANING AT CAUX.,

sped down the run at the rate of 120 kilometers an
hour. It has a double truck and carries four or five
people, with a wheel steering gear. An American
make of ‘“skeleton” has also been popular and was
first exploited here three seasons ago by Mr. Henry
Harrison, a guest from Chicago.

Mr. Eulenstein has now patented a “dirigible-brake
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luge” that is splendidly adapted for long runs. It is
for one person, who has absolutely full control over
it, no matter how steep the run. The brake is quickly
adjusted and the steering mechanism is exceedingly
sensitive. The “bobs” are so arranged on an axle
that ruts or bumps are glided over with hardly a joit.
He is willing to dispose of the patent for American
manufacture.

Lugers on the “Cret d’y Bau” have a great conveni-
ence in the inclined railway that runs between Territet
(Montreux) and Rocher de Naye. A car is run at
frequent intervals to carry back people and sleds, and
affords a merry opportunity for social contact. During
the days of special races the scenes at the roadway
where the lugers “slide” through Caux, and where
many of them start, are brilliant in color and inter-
esting activity. On carnival days the luges are dec-
orated very handsomely and ingeniously.

_— ., —————————
Collection of Small Fossil Bones,

Paleontological members of the United States Geo-
logical Survey have hit on a unique scheme for the
collection of small fossil bones in certain parts of the
West. The mammals from which the bones are de-
rived are pretty generally distributed but are never
abundant, and on account of their small size are seen
with difficulty. They may be more frequently found
in what are locally known as ‘“blow-outs,” and are
almost always associated with garpike scales and
teeth, and teeth and bones of other fish, crocodiles,
lizards, and small dinosaurs. These remains are fre-
quently so abundant in “blow-outs” as to attract atten-
tion easily. When such a place is found, careful
search is almost always rewarded by the discovery(ot
a few jaws and teeth of mammals. This has been
known for a long time, but it was only more recently
that it was discovered that a certain species of ant, in
excavating its burrows and in collecting material from
and beneath the surface, brings together great numbers
of small stones with which to build the small hemi-
spherical hillocks from one to two feet in diameter in
and beneath which it constructs its subterranean
chambers. Anywhere in the region at a favorable
locality among this aggregation of pebbles, a consider-
able number of small fossil teeth and jaws, fish scales,
small vertebre, etc., will always be found, and all the
paleontologist had to do was to sift an ant hill through
an ordinary flour sifter to supply himself with abun-
dant material. The next step came when some enter-
prising sluggard, wishing to sample an antless region
with little effort, followed Scripture, and went literally
to the ant. He deliberately ‘“‘sowed” the place with
ants which he brought from several miles away. The
ants established colonies, built hills, and when the
paleontologist went back the next year, he found that
they had collected thirty or forty teeth, etc., to each
hill. This particular locality, which is in Wyoming,
has proved almost inexhaustible, having yielded sev-
eral thousand isolated teeth and jaws of the diminu-
tive mammals. Paleontologists generally, therefore,
owe a debt of no inconsiderable gratitude to the ant
in maki;ig known the wealth of small mammals and
other diminutive vertebrates that inhabited the region
in ancient times, and the Biblical injunction takes on
a new significance.

Fibrous Plastic Masses,

In Reif and Gonnermann’s process (patented in
Germany) for the production of plastic compositions
of fibers of all sorts with oil, fats, and tar, the fibrous
material is impregnated with alkalies and is then
sprayed simultaneously with the tar, oil, etc., and with
sulphur chloride, in order to secure uniformity of the
mass, effect vulcanization and neutralize the hydro-
chloric acid set free in that process. In previous
methods of combining fiber with tar and the like
these binders were not chemically altered, so that it
was necessary to knead the mass and also to subject
it to a process of drying and hardening. In the new
method the fibers are connected by thin layers of
vulcanized material which require no further treat-
nrent. The alkali required to neutralize the acid
formed in vulcanizing is appiied to the fiber, because
it would interfere with the spraying if it were mixed
with the oil or the sulphur chloride, while neutraliza-
tion of the compdsite mass, even if it could be effected,
would come too late, as the fiber would already have :
been injured or destroyed by the acid.

—_——, - -—

A writer in a recent number of I’Industrie Elec-
trique deseribes a method of using the wires of a
power transmission line for establishing telegraphic
communication between the generating plant and the
sub-stations. By using an induction coil, which ob- °
tains its power from the transmission line, a _Iocal
high-frequency current is generated, which may be
superposed on the current in.the, power line, and thus
affect instruments -at the receiving station. It is not
necessary to use two lines for a system of this sort,
because the -circuit can be completed through the
ground.
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CONCRETE MIXING MACHINE.
In the ordinary concrete mixers, wet cement is
liable to collect on the inside of the mixing drum.
Unless this is frequently scraped off, the caking of

CONCRETE MIXING MACHINE.

the cement has the effect of contracting the capacity
of the mixer, rendering it less efficient in operation,
and causing some of the mixtures to be too poor in
cement, while others contain a higher percentage .of
cement than desired, owing to the occasional break-
ing loose of a cake of the material. In the machine
illustrated herewith, the aggregates are mixed dry, and
during this mixing are widely scattered. But there-
after they are placed in a second drum, where the
wetting takes place, and here they are confined as
much as possible, so that the moisture is quickly ang
uniformly distributed. The dry mixing chamber of
the machine is indicated at A, while the wet cham-
ber, which is partly conical in form, is shown at B.
In order to increase the strength of the construction,
the chamber B is partly telescoped within the cham-
ber A. A partition C separates the two chambers, and
in this partition is a hinged gate D, connected by a
link to an operating lever E. The .drum A is formed
with the usual gear ring, engaging a driving pinion,

and is supported on rollers, so that it may be rotated -

by operating the pinion. Within the drum A is a
series of buckets F, which pick up the material as it
is introduced through the chute G, and thoroughly
mix it. When the material has been sufficiently mixed,
the gate D is lowered to the position indicated by
dotted lines, when it acts as a chute to deliver the
material into the second drum B. The latter is also
formed with buckets which pick up the material
and thoroughly mix it before it is delivered through
the chute J. Water is introduced into this chamber
through the pipe K. This cement mixer has been
patented by Mr. A. G. Olsen, of Elkhorn, Wis.

>

ENGINE ALINER.

An improved device for lining up engines has re-
cently been invented, which possesses a number of
advantages over the ordinary device. It consists of
two circular plates A and B, the plate B being formed
with a flange in which recesses are cut to receive
three radial members. These radial members are
quite similar to each other, and each is formed
with two oppositely-disposed parallel bars, one of
which is provided with teeth adapted to engage a
spur pinion mounted centrally in the disks A and
B. By rotating this pinion, all three of the radial

ENGINE ALINER.
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members may be moved inward uniformly to center
the device in the engine cylinder. A central opening
is formed in the pinion, and this is covered by a glass
plate H, in which is- a central aperture. Two center-
ing devices are commonly used when alining the en-
gine, in one of which the glass disk is formed with
an aperture such as shown in Fig. 5, while the glass
disk of the other has a countersunk aperture, such as
indicated in Fig. 4, to receive the knot of a cord. One
of the figures shows how the apparatus is used. The
cord knotted in one of the centering devices passes
through the second centering device, and thence over
a support L to a plumb bob, which holds it taut. The
support L consists of a horizontal screw, which passes
through the head of the vertical screw K, mounted
in a tripod J. By operating these screws, the outer
end of the cord may be adjusted horizontally or verti-
cally, so that it will not touch the edges of the aper-
ture in the glass of the second centering device. As
the centering devices are provided with glass plates,
the operator can look through them, and more readily
direct the adjusting of the cord. The crankshaft is
then adjusted to such a position that the cord crosses
the wristpin half between the ends of the latter and
across the center of the crankshaft. W'ith the crank-
shaft supported in this position, the bearings may be
rebabbitted, or otherwise adjusted to properly support
the shaft. Mr. Oliver: Gibbons, of Lookout, Cal., has
been granted a patent on this engine aliner.

ADJUSTABLE HEAD FOR PIANO HAMMERS.

The piano hammer, which is illustrated in the ac-
companying engraving, is provided with a head, on
which the felt strips are adjustable. The head of the
hammer is resiliently supported on the shank, so as
to permit of a quicker rebound than in the ordinary
hammer. The hammer is formed with the usual back
stop A and butt B, with a shank which supports the
head D. The base E is mounted on the end of the
shank and thence a pair of wire arms extend up-
ward to a pair of blocks F and G, which are thus
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ADJUSTABLE HEAD FOR PIANO HAMMERS.

resiliently supported by the shank. Between these
blocks a spreading screw is mounted, which is pro-
vided with a pin J, adapted to engage a depression
in the block G to prevent the screw from turning
after it has been set at the desired adjustment. The
block F is formed with a V-shaped end over which a
filler K of felt..or suitable material is placed. Around
the filler and the blocks is an endless felt strip pre-
ferably formed of an inner part L and an outer part M.
By turning the screw the tension of the felt may be
adjusted to any desired degree. When it is desirable
to shift the felt, the screw is turned to loosen the ten-
sion, and it may then be moved to bring a fresh sur-
face to the striking position. The wire members
which support the blocks are bent inward at their
upper end to engage perforations in blocks so that
when it is desired to remove the head they can be
made to release the blocks by merely spreading them
apart. Fig. 3 shows a slightly modified form of the
adjustable head. The inventor of this piano hammer
is Mr. John W. E. Laker, Box 103, Victoria, B. C,,
Canada.
—_—  e«tre———
APPARATUS FOR TREATING RUBBER.

In preparing crude rubber from the juice of the
rubber tree, the usual method is to dip a stick into the
juice, and then hold it in a smudge, so that the smoke
will coagulate the rubber in a thin layer on the stick.
Layer upon layer is thus formed, until a large mass
of the crude rubber is obtained. A machine for per-
forming this work has recently been invented. The
machine comprises a drum 4, open at each ehd, but
formed with flanges to retain the juice of the rubber
tree when placed therein. The drum is formed with an
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axle B, on which is a crank to permit of rotating it
during the process of coagulating the rubber. The
drum is mounted within a smoke chamber C, being
supported on a pivot rod D, that enters a hollow por-
tion of the axle of the drum. The axle at the opposite
end of the drum passes through a cap, which closes
a large opening in one side of the smoke box. Below
the smoke chamber C is a fire chamber E of frusto-
conical ferm. The two chambers are separated by a
screen, which supports a mass of pebbles and broken
stone. The purpose of this screen is to prevent soot
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APPARATUS FOR TREATING RUBBER.

or ashes from passing upward and lodging in the
rubber. A smoke pipe F is formed with two branches,
one connecting with the smoke chamber C, and the
other with the fire chamber E. In operation the drum
is partly withdrawn from the smoke chamber, while
its inner end is supported on the pivot rod D, and
a quantity of the juice is poured into it. The drum
is then moved back, and the smoke chamber is closed.
Now, on operating the crank, the drum is revolved,
and a thin-layer is formed on the inner side of the
drum. 'This layer gradually grows until the entire
mass of rubber is coagulated. The dampers are then
turned, to permit the smoke to pass up the chimney
without going through the smoke chamber. The drum
A can now be removed, and the mass of rubber taken
out of the drum by cutting it lengthwise. The rubber
thus formed will have the shape shown in Fig. 3. Mr.
Enrique Molina, of 131 East 63rd Street, New York, is
the inventor of this apparatus for treating rubber.
—_———r——
VALVE FOR FLUSH TANKS.

The valve which is illustrated herewith contains no
gaskets or packing in its working parts, and hence is
less liable to get out of order than the ordinary valve.
The valve casing as indicated in the illustration,
is fastened on the bottom B of the flush tank. The
valve is formed with a stem €, which is adapted
to slide vertically in the casing. Passing through
an opening in the upper end of the stem is the float
arm D, which is hinged to the casing and is provided
at its opposite end with the customary float. The
lower end of the stem is formed with a conical plug,
constituting the valve proper, which is adapted to fit
the conical valve seat, as indicated in Fig. 1. There
are two pairs of openings, £ and G, leading into a hol-
low portion of the valve stem. The upper pair E is
adapted to register with a pair of ports F in the valve
casing when the valve is depressed or opened, as shown
in Fig. 2. When in this position, the water runs from
the supply pipe, past the conical plug, through the
ports @, into the hollow portion of the valve stem, and
thence by way of openings E and ports F into the
flush tank. 1t will be observed that the ports F' are
downwardly inclined, thus directing the streams of
water downward, and preventing spattering over the
sides of the tank. When the float arm D rises, the
plug is seated, cutting off the supply of water. The
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VALVE FOR FLUSH TANKS,
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inventor of this improved valve is Mr. N. C. Walter-
thum, of 157 Hopkins Avenue, Jersey City, N. J.
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THE GERMAN CROWN PRINCE AS AN INVENTOR.

‘While there is nothing startlingly novel im the design
of the cuff buttons shown in the accompanying engrav-
ing, yet they are interesting as the creation of a royal
inventor. No less a person than the Crown Prince
of Germany has originated this form of cuff button.
The cuff buttons are of the link type, each link being
formed with an eye to receive the crossbar of a short
chain. While it is not the first time that one of royal

SLEEVE LINKS INVENTED BY THE GERMAN
CROWN PRINCE.

blood has entered the ranks of invemtors, it is not
often that a royal personage has troubled to protect
his imvention with a patent. The Crown Prince of
Germany has thought it worth while to apply for a
patent on his cuff buttons, and has assigned the patent
to the court jeweler, J. H. Werner, of Berlin.
—_——————
IMPROVED OAR LOCK.

The accompanying engraving illustrates an oar lock
of improved construction, which is provided with re-
silient means for fastening it to the gunwales of a
boat. The conetruction is very simple. A plate A
is secured by screws to the gunwale, and is formed
"with a depending socket piece B, which constitutes the
keeper of the oar lock. The socket, which is tapered,
is constricted at the upper end to provide an annular
shoulder C. The oar lock proper is indicated at D,
and is formed with the usual shank E, in which
recesses are cut at opposite sides to receive a pair
of springs F. The lower ends of the springs are bent
inward, to engage an opening near the bottom of the
stem E. The springs near their upper ends are bent to
form shoulders, adapted to engage the shoulder ¢
of the keeper. The recesses in the stem ¥ are deep-
ened near the upper end of the stem, as indicated at
G, to make room for the springs F. When it is de-
sired to remove the oar lock, the springs F' are pressed
inward to clear the shoulder C. When inserting the
oar lock, the springs are automatically compressed
until they snap out under the shoulder ¢. They then
serve to hold the oar lock in its socket, and prevent
it from being accidentally withdrawn. Mr. Charles

IMPROVED OAR LOCK.

Bestman, of Friday Harbor, Wash.,, has received a
patent on this improved oar lock.
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RECIPROCITY IN PATENT LAWS.

The new tariff bill, now before the House of Repre-
sentatives, contains a section which is most interest-
ing to patentees. The section provides that the same
patent regulations shall be applied to citizens of for-
eign countries as these countries apply to the citizens
of the United States. This appears to be a retaliatory
measure, and yet its purpose is not so much retalia-
tion as reform. In nearly all European countries a
penalty is imposed upon the owner of a patent for
failure to manufacture within a certain period. In
France the manufacture must be begun within three
years after the date of filing the patent. In Germany
the three-year term dates from the time of issue. Eng-
land has just passed a law whereby a patent may bha

Scientific American

revoked if mo serious attempt at manufacture is under-
taken within four years of the date of issue. The
United States, on the other hand, has stimulated inven-
tion by its liberal patemt laws, and makes mo restric—
tion on the absolute monopoly granted to an inventor,
whether he be native or alien. Thus a foreign patentee
receives better treatment in this country than in his
own, whereas citizens of the United States cannot
secure, the same advantages in foreign countries as
they do at home. The status of foreign patentees is
somewhat difficult to define. When an inventor dis-
closes a secret, the patent rights he receives are grant-
ed as a rewgrd by his country. The only purpose in
granting such a reward is to stimulate invemntion, and
work for the progress of the country. The difficulty,
however, lies in the fact that when the secret is dis-
closed, the disclosure cannot be confined to ome coun-
try, but is worldwide. The only advantage to a for-
eign country in granting a patent om an imvention
which has been patented here, is that we in our turn
are willing to award the same rights to citizens of
the foreign country. It would seem an injustice, then,
for us to be granting a higher award to foreign citi-
zens than they are granting to our citizens, particularly
in view of the fact that no direct benefit is to be ob-
tained from our award for a secret that has already
been disclosed. The only solution of the difficulty
would seem to be in reciprocity treaties with the
various foreign countries. There is now a treaty
pending, whereby Germany will agree to waive the
three-year clause as far as it affects American inven-
tors, in view of the fact that we are treating German
inventors with such great liberality. The tariff pro-
vision should hasten the ratification of this treaty, and
help to bring about similar treaties with other coun-
tries.

KITCHEN SINK COVER.
Pictured in the accompanying engraving is a cover
for kitchen sinks, which serves as a support for the

KITCHEN SINK COVER.

dish pan, and which is provided with openings to per-
mit the water from the spigots to pass through. The
cover thus serves as a temporary tray or shelf on
which the utensils may be supported, and prevents the
objectionable splashing of the ordinary sink. The
inventor of this device has found that diamond-shaped
openings in the cover are the best for permitting the
water from the faucets to pass through. In case any
water should splash out of the tray, it may readily be
drained off by tilting it, as indicated in one of the il-
lustrations, when the water will pass out through a
series of small openings near the rear edge of the
tray. It is claimed for this sink cover that it acts as
a great saving of clothes, which are often soiled with
water that splashes from the bottom of the sink
while the faucets were running. This fact alone would
be appreciated by the housewife who frequently has
to be her own kitchen maid. Mr. Adam Giffen Demar-
est, of 216 West 26th Street, New York city, is the in-
ventor of this sink cover.

PNEUMATIC MILK CAN.
A recent invention provides a milk can which may
be filled ‘at the dairy, hermetically sealed, and kept

in this conditiom until the entire comtents of the can

DRAWING MILE FROM THE PNEUMATIC CAN.
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are removed at the place of sale. This result is effected
by the use of compressed air in the can, which forces
out the contents, as needed. The compressed air is
sterilized, and everything about the milk is kept per-
fectly clean. There is mOo danger from comtamina-

THE MILK CAN SEALED AND READY FOR SHIPMENT.

tion by exposure to dust and dirt or flies and other in-
sects. It is impossible to change or adulterate the
contents of the can in any way from the time it leaves
the dairy until the contents have been placed in the
consumers’ hands. The cam is locked, and no liquid
can be pumped into it without breaking the lock and
removing the cover. Whenever it is desired- to draw
off a certain amount of milk, it is merely necessary to
turn a valve, when the liquid will be forced out by
the air pressure in the can.
—_—
ODDITIES IN INVENTIONS.

RuBBiNG PosT FOrR LivE STocK.—An inventor living
in Nebraska has carried the au-
tomatic idea to the extent of
enabling live stock themselves
to apply insecticide, or sooth-
ing oils to parts that are irri-
tated or affected by vermin.
The invention consists of a rub-
bing post in which is a reser-
voir filled with the insecticide,
and which may be placed at
any suitable place convenient
to the live stock. ‘The rubbing
post is formed with a central
reservoir in which the oil is
kept. Between this and the
outer casing of the post is a
felt-like filling. A wick serves
to carry the oil from the reser-
voir to this filling. The outer
casing of the post is perforated
so that when the animal rubs
against it the oil will exude
from the perforations and be
spread upon the affected part.

CALCULATING RULE AND PEN-
cIL -HorLpER.—For the benefit of
the engineer amd draftsman
who is required to make hasty calculations, a combined
pencil holder and calculating rule has recently been
devised. The calculating rule is of tubular form, and
is fitted with a slide indicator, formed in the shape of
a cuff. One part of the tube comprising the rule is pro-
vided with a slide member, which is graduated and

RUBBING POST FOR
LIVE STOCK.

CALCULATING RULE AND PENCIL HOLDER.

used in the manner of the ordimary slide of a calcu-
lating rule. Within the tube a pencil may be fitted.
By thus combining the rule and pencil, the danger of
mislaying the rule is avoided, and the combined in-
strument is of convenient form to carry im the vest
pocket.

The annual production of nickel in Europe increased
from 4,526 tons in 1900 to 7,600 tons imn 1907. In
America the production increased from 3,000 tons in
1900 to 6,500 tons in 1907. Of the European output
in 1907, 3,200 tons were produced in England, 2,600
tons in Germany, and 1,800 tons in France.
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RECENTLY PATENTED INVENTIONS.
Pertaining to Apparel,

REMOVABLE RUBBER HEEL.—J. H.
DeMPSEY, Cleveland, Ohio. The purpose of the
inventor is to provide a construction for a
rubber heel, which permits the easy attachment
thereof to the heel of a shoe, and a removal
of the rubber heel where desired, the improved
features adapting the heel when mounted for
service, to resist strain and prevent its acci-
dental removal if struck against an obstacle.

——

Ot Interest to Farmers,

PLANTER.—E. ST. AUBIN, Ganeer Town-
ship, Ill. The object of this invention is to
provide a device for use in simultaneously
planting three rows of corn, and arranged so
that each of the planting devices will be at
all times in engagement with the ground re-
gardless of the inequalities in the surface
thereof.

ADJUSTING DEVICE FOR GRAIN-DRILLS.
—W. F. JAacoBs, Okawville, Ill. The inventor’s
more particular object is to enable the operator
to adjust the depth of the drill teeth, and
consequently regulate the depth within the soil
to which the seeds are carried. The invention
relates to means whereby a number of related
parts upon the same machine may all be
moved in unison for purpose above indicated,
thus saving a multiplicity of separate move-
ments of various parts.

HARVESTER DEVICE.—W. L. GRIFFIN,
Scottville, Mich. The invention relates more
particularly to apparatus used in the harvest-
ing of potatoes and other similar produce. It
provides a device by means of which potatoes
can be freed from the earth adhering to them,
and by means of which the cleaned tubers can
be easily and rapidly filled into receptacles
therefor.

COTTON-SEED SEPARATOR.—J. T. Cox,
Monticello, Ga. This separator will effectively
separate the large and select cotton seed from
the small, faulty and undeveloped seed which
should not be planted, as healthy plants can-
not be grown from such poor seed and when
it is intermingled with good seed, the good
seed usually germinates first and impairs the
development of the good plants.

CULTIVATOR. — A. BRIGDEN, Albertville,
Ala. The cultivator comprises a plurality of
cultivator hoes having points adapted to till
the ground, the forward parts of the hoes
being attached to two cross bars arranged sub-
stantially parallel and transversely of the im-
plement. With one of this general construc-
tion there is a tendency of the teeth of the
hoes to become broken at their point of attach-
ment to the rear cross bar, which this inven-
tion prevents.

Of General Interest,

SYRINGE.—H. F. OnNg, Portland, Ore. One
purpose of this invention is to provide a com-
pact syringe, one that can be conveniently
carried upon the person and one in which
the piston is provided with a chamber adapted
to contain medical ingedients to be dissolved
in the liquid to be injected.

COLUMN, GIRDER, AND THE LIKE.—
J. W. MuLpooN, New York, N. Y. The inven-
tion relates to improvements in reinforced con-
crete construction particularly adapted to the
formation of columns, girders, walls, etc., and
more particularly to that type described and
claimed in Mr. Muldoon’s previous patent. In
this type he utilizes a metallic reinforcement
of such a character that it serves the double
purpose of holding the concrete in position
while it is hardening, and serves as a rein-
forcement for the concrete after it has hard-
ened.

SAFETY WINDOW CHAIR OR PLAT-
FORM.—J. P. LuNDQUIST, Portland, Ore. The
purpose of this invention is to provide a con-
struction that will perfectly guard a person
who occupies the same after sitting or stand-
ing, from falling off while at work outside of
a window that is at an elevation from the
ground, even if such person is faint or giddy.

HOISTING ATTACHMENT AND CORNICE-
PROTECTOR.—J. H. MARVIN, Mount Ver-
non, N. Y. The invention relates more par-
ticularly to a device by means of which a fall
and tackle can be suspended from a cornice of
a building or the like, for hoisting heavy
objects, the attachment being securely in posi-
tion at the roof of the building, and being so
formed that no injqry results to the cornice in
its use.

ANIMAL-TRAP.—W. M. KAISER, Berkeley,
Cal. In this rat trap there is a receptacle
around which are disposed run-ways serving
as steps leading to a bait room, in which are
pivoted trap doors held yieldingly substantially
in horizontal position, there being an opening
between the doors, and near the opening, and
secured to the under side of one of the doors
is a bait receptacle, holding water or acid.
The trap is hooded which darkens the bait
room and run-ways. At the bottom of the
receptable there is a slide by which dead rats
are removed.

SYRINGE.—J. R. HARrris, Raton, New Mex.
The syringe is for use in irrigating and
cleansing the internal cavities of the body,
and it consists in the construction and arrange-
ment of a two-part syringe, with provision for
separating the two members and means for
introducing a double current of water and
draining away the discharges.

Hardware,

DOOR-CATCH.—H. P. ConNOR, Englewood,
N. J. In the present patent the invention re-
lates to door catches, the inventor’s more par-
ticular purpose being to produce a device of
this character in which the locking of the
latch. has a positive relation to the pressure
exerted by the door or other swinging member
in opening.

SAFETY-RAZOR.—B. KiaM, New Orleans,
La. One purpose of the invention is to pro-
vide aerazor having a curved, flexible, detached
blade and a guard to co-act with the blade
and arranged to be clamped against the latter
to straighten the same and thereby provide
it with sufficient rigidity, and to permit its
adjustment with respect to the guard.

ADJUSTABLE NUT-LOCK.—F. YouNG, Den-
ver, Colo. The object here is to provide a de-
vice which can be easily arranged on a bolt to
hold a nut in place, and which is so con-
structed that, should it be necessary, it can be
constantly adjusted as the objects that are
held in place by the nut become loose through
wear.

MERCHANDISE-HANGER.—S. S. WEAVER,
Shelby, Ohio. The invention is adapted espe-
cially for displaying carpets, floor rugs, and
such like articles, and is provided with nine
arms, each arm supporting two floor rugs, or
twenty-four samples of carpets. By tighten-
ing or loosening the nut the outer edges of the
supports may be raised or lowered for use in
adjusting them with respect to the bracket
and to each other.

Heating and Lighting,

COMBINED LIQUID SEPARATOR AND
INDICATOR FOR GAS-CONDUITS.—R. L.
DEzZENDORF, New York, N. Y. The improve-
ments are in means for use in separating
liquids from gases and indicating when the
liquid has collected to such an extent as to
prevent the free passage of the gas. The in-
vention is particularly applicable for use in
the delivery conduits for illuminating gas and
may be utilized at any desired point along the
delivery conduit.

COKE-OVEN.—J. F. DonNaGHY, Charleroi,
Pa. The invention is an improvement in coke
ovens and particularly in the means for clos-
ing the ends of the oven. After the oven is
charged and the doors closed, the opening be-
tween the upper edges of the top doors and
the crown of the oven arch may be filled in as
usual, the doors supporting such filling when
the latter is applied.

Household Utilities,

CURTAIN-POLE.—J. B. PHINNEY, Tampa,
Fla. In this case the invention is an im-
proved curtain pole which is made telescopic
and provided with a screw clamp whereby it
is adapted to be secured to window frames of
different widths, without the aid of screws,
nails, or brackets, which are usually employed
for the purpose.

CURTAIN-SUPPORTER. — L. NACHMANN,
New York, N. Y. The invention refers to cur-
tain supporters, the more particular purpose
being to provide means for readily securing the
curtain upon rings which may permanently
encircle the curtain pole; the invention also
making provision for stiffening the upper sur-
face of the curtain so as to prevent the ex-
posure of the pole and rings.

AIR-MOISTENER. —C. G. MCKENDRICK,
Monroe, N. Y. The object of this invention is
to provide a moistener for use in moistening
the air in the room in which the steam radiator
is located, the moistener being connected with
the steam chamber of the radiator and ar-
ranged to allow steam to pass into the moist-
ener and to be diffused by the same into the
surrounding air, to moisten the same.

WATER-CLOSET'SEBAT PROTECTOR.—G.
F. THOMPSON, East Orange, N. J. The inven-
tion refers to means for protecting a closet
seat from soiling or other contamination, and
has for its object to provide an appliance for
a seat, which affords convenient means for
placing and holding taut a paper covering
upon the seat, and also facilitates the substi-
tution of a clean paper sheet for the one that
has been used.

Machines and Mechanical Devices.

BUNDLE WIRING MACHINE.—J. PFEFFER,
Spokane, Wash. This machine is to be used
in fastening together by wire, bundles of small
boards, such as are used in making boxes, and
for fastening together shingles into bundles,
and other similar uses. It may be used in
subjecting a bundle of materials to pressure
in order to get the same into compact condi-
tion and to hold it while the binding wire is
being applied.

CABINET.—J. W. ScHAUER, Kalispell, Mont.
The object of this invention is to provide a
device which is provided with movable shely-
ing for retaining articles, and which has means
for rotating the shelving so that the articles
can be successfully brought to register with
an opening through which they can be removed,
whereby a small opening only is necessary.

TRANSMISSION MECHANISM.—M. Bou-
CHET, 22 Rue Alphonse de Neuville, Paris,
France. The object of the invention is a
transmission movement, automatically ‘modify-
ing the speed of the driven ‘member according
to the force to be overcome, and serving at
the same time to limit the transmitting force.

The device is applicable to automobiles, and
in an automobile provided with the device, thé
speed of the vehicle will be inversely propor-
tioned to the resistance to be overcome.

BALING-PRE{S.—J. C. DAMRON, - Roanoke,
Va. The present invention provides a ma-
chine adapted to be operated by power, such
as horse-power or the like and to furnish
tripping devices for automatically releasing the
shifting and locking devices for the gear
mechanism when the plunger reaches the end
of its pressing stroke. It is an improvement
on a former patent granted to Mr. Damron.

BALING-MACHINE.—C. E. McLIN and J. 8.
BACHMAN, Rome, Ga. Guides are disposed on
a table, some being connected through the table
top by operating mechanism, a core being dis-
posed in the ties, which are then doubled on
themselves, transverse pins being secured to
the upper terminals of some of the. guides,
between which the ties are disposed and by
means of levers and links the guides disposed
through the table top, are forced downwardly,
pressing the ties between the pins and the
table. The guides are held yieldingly upward,
and held down independently of the levers
and links.

Prime Movers and Their Accessories, .

STEERING DEVICE FOR TRACTION-EN-
GINES.—A. HArroOLD, Lima, Ohio. Mr. Har-
rold’s invention is an improvement in steer-
ing devices for use on traction engines. When
the plate is swung in one direction, the fric-
tion wheel on one side will engage the rim,
thus rotating the drum in one direction, while
a reverse movement of the plate will rotate
the drum. in the other direction. The. shaft
on which the wheels are mounted is provided
with a cranked portion to which are attached
the piston rods of the engine in the usual
manner.

Railways and Their Accessories,

TIE-BAR FOR RAILWAY-RAILS.—J. H.
CROWLEY, Duluth, Minn. This bar is prefer-
ably in the nature of a T-iron extending cross-
wise of the track with its face turned upward-
ly and abutting underneath the base flanges
of the rails, and at each side of each rail it is
provided with one or more fingers engaging
over the rail flanges. These fingers on the
inside of the rails prevent the rails from turn-
ing outwardly and the other pins insure that
no spreading of the rails will take place.

DROP-DOOR STRUCTURE FOR CARS.—
F. W. BRADLEY, McKees Rocks, Pa. The more
particular object here is to provide a car
body with swinging doors, that under certain
conditions, when closed, the doors are by their
own weight and by the weight of materials
resting upon them, forced toward each other
and thus prevented from opening, said doors
being locked in this position to prevent their
receding from each other in order to open,
and also being locked independently of their
pressure against each other.

Pertaining to Recreation,

AMUSEMENT-STEPS.—J. H. Cross, Phila-
delphia, Pa. The apparatus is in the nature
of steps, certain of which are adapted to sus-
tain the weight of a person, and others de-
signed to sink under slight pressure. These
two types of steps, which are termed firm
steps and yielding steps, are arranged in sec-
tions, and so distributed in a stairway that
the same cannot be traversed or climbed over
without taking a circuitous route, which route
is adapted to be changed by the unlocking or
locking of certain of the yielding steps.

FISH-HOOK.—C. M. WiLL1s, Austin, Texas.
The invention refers to a hook wherein dupli-
cate hooks are provided that are spaced apart
by the pull of a fish on the line. The im-
provement adapts the hook for reliable service,
and positively insures the divergence of the
hook members upon the application of draft
strain.

AMUSEMENT' APPARATUS.—B. J. SaGe-
HOMME, New York, N. Y. The invention may
be defined as consisting of tracks, each track
composed of a series of reverse curves regu-
larly arranged about a common central axis,
with the tracks intersecting at the points of
change of curvature, and the sets of cars
simultaneously movable over the tracks in op-
posite directions.

Pertaining to Vehicles,

SLEIGH-RUNNER.—W. E. TURNER, BEs-
canaba, Mich. The runners are in the nature
of I-beams, each having a knee applied thereto
provided with opposed jaws, with the beam
of the sleigh provided with approximately
semi-circular grooves near -each end and at
both sides, receiving the jaws of the respective
knees, which admit of a slight relative endwise
movement of the runners and thus relieve the
connections of the bench of undue shock.

Designs,

DESIGN FOR A PLATE OR PLATTER.—
L. RouQuarT, New York, N. Y. This orna-
mental design shows a circular form of plate.
The rim rises from the bottom of the plate
slightly fluted up to near the edge which latter
is embellished with a scroll border of beauti-
ful design.

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.

Full hints to correspondents were printed at
the head of this column in the issue of March
13th or will be sent by mail on request.

(12025) J. L. asks: Kindly state in
your paper what meerschaum is, and if it
was ever sea foam in any form? A. Meer-
schaum is a hydrated silicate of magnesia
which occurs in veins and nodules, principally
in Asia Minor. It has nothing whatever to do
with the sea as regards its formation, and
owes its name to an imaginary resemblance of
some of the nodules in which it occurs to sea
foam. It is occasionally found floating in
the Black Sea, freed from its matrix, being
lighter than water, which may be a further
derivation of its name.

(12026) J. H. asks: What is the con-
sensus of authority and scientific opinion on
the true value and usefulness of lightning rods
as a means of protecting buildings from
strokes of lightning? Do they afford real
protection? Are they worth what they cost,
in preventing fire? Doubtless you know how
opinions differ on this subject. Many people
declare that lightning rods are worse than
useless ; they actually invite danger. Others
contend that they are as necessary as fire in-
surance in every well-regulated establishment.
A. We are of the opinion that lightning rods
are a distinct advantage to a building in the
open country and in thinly built portions of a
city; also upon tall spires and chimneys in
any part of a city. The method of protection
to be employed has been many times dis-
cussed in our paper. You will find a note in
the Queries column of our issue, Vol. 99, No.
16, October 17th, 1908, which you must have
on file. The Weather Bureau publications
named therein will be a sufficient guide to
you. Lightning rods not only greatly reduce
the damage to the building upon which they
are used when struck by lightning, but actually
decrease the liability of disruptive discharges
of atmospheric electricity occurring at all
when they are present in quantity. The town
of Johannesburg is a notable example: elec-
tric storms were so frequent there and the
resulting damage so great that nearly every
building in the town was protected by light-
ning rods. Now lightning in the common sense
of the term is most rare there, the formerly
common electric storms being dissipated by
brush discharges on the forest of lightning
conductors.

(12027) A.K. S. asks: Take (for illus-
tration) one cubic foot, v, of hydrogen gas at
32 deg. F., t, under a pressure, p, of one at-
mosphere. It will weigh, w, approximately
0.0056 of a pound. Let P remain constant
and ¢ —273 deg. C. or absolute zero. Then
VvV = 0, by contraction, for nothing has been
taken away excepting heat. Heat has no
weight, therefore w remains 0.0056 pound, but
VvV =0, accordingly W = 0. What is wrong,
the assumption that V = 0 at —273 deg. C.,
or that when ¥V =0, W = 0, or do the con-
ditions existing in the theoretical state of
absolute zero "counteract one another? A.
Your difficulty with absolute zero is simply
a logical one. What you require is to state
the conditions more clearly. The law of con-
traction of a gas upon which the absolute
zero depends is true of gases; it is not true of
liquids or of solids. So long as hydrogen is
a gas it will contract in the ratio of 1/273
of its volume for a loss of 1 deg. C. but
when it approaches its temperature of lique-
faction it is no longer a gas but a vapor and
no longer obeys Boyle’s law nor the law of
contraction. Neither will it do so after it
liquefies. The proper statement with which
to start the discussion is, if conditions re-
mained the same, at —273 deg. C. the volume
would be zero, and all heat would be gone.
We do not see any contradiction in the mat-
ter excepting the pressing of the logic too far.
What is true of a gas is not necessarily true
of a liquid or a solid.

(12028) H. W. A. asks: 1. How many
volts and amperes should a continuous current
dynamo give to ignite a three-horse-power sta-
tionary gasoline engine? A. The current for
electrical ignition of gas engines varies from
6 to 14 volts, and from 4 to 2 amperes. Per-
haps one may go beyond these limits. You
can get a good ignition dynamo from the Hol-
zer-Cabot Company, Boston, Mass., or from
the Dayton Electrical Company, Dayton, Ohio.
2. What difference, if any, is there' between
the construction of a continuous-current motor
and dynamo, volts and amperes the same in
each machine? A. There 1s no electrical dif-
ference between a dynamo and a motor. Such
differences as are to be seen are due to the
nature of the service to be performed by each.
3. How is the gage of sheet iron arrived at?
Has it any reference to the B. & S. wire gage?
A. There is much confusion in the gaging of
sheet metal. It may be specified in thousandths
of an inch, and this is at present the best
way. The American or Brown & Sharpe gage
is the same for wire or for sheet metal and is
sometimes used, but it differs from the U. 8.
standard gage which has been the legal stan-

dard for sheet metal since 1893.
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(12029) C. E. P. asks: Will you kindly
answer the following questions? 1. I have an
induction coil of the Collins type. The core
is 1% x14 inches. Primary consists of two
layers or sections of No. 12 D. C. C. wire.
There are 200 turns. Secondary consists of
10 pounds No. 30 D. C. C. wire. The coil is
supposed to give 4-inch spark. Independent
interrupter is used. Can I use battery energy
to operate such a coil? Please state number
of cells, and the volts and amperes that are
necessary. A. Try four or six good cells of
bichromate battery for your coil. You may
need to vary the number as the cells become
exhausted, or to vary the area of plates im-
mersed when the cells are fresh. For this
purpose the plunging form of bichromate bat-
tery is best. One is given in full detail in
our SUPPLEMENT No. 792, price ten cents.
Next to this probably would be the Edison
primary battery, of which you will require
more cells; perhaps eight will answer. 2. If
water has a great resistance for electricity,
why is it that a wet floor conducts better than
a dry one? A. The water which is on a floor
is not water, but a solution of any substances
which may be on the floor also. Dirty water
may be a fair conductor of electricity; pure
distilled water is not to be classed with con-
ductors. Any substance which can form ions
in water will increase the conductivity of the
solution.

(12030) P. E. G. asks: A question has :

arisen, does an ox push or pull? Please give
me youn opinion on.this question, also several
reasons for same. A. The answer to your
question depends entirely upon the sense of
the words “push” and “pull.”
against his yoke and thereby pulls forward
the plow or other load attached to it; a horse
can pull in no other way, i. e., only by push-
ing with his shoulders against his collar or
breast plate. A man
vertical position can pull no more than his
weight; in a tug-of-war he pulls no more
than he pushes against the ground with his
feet. Standing above a weight he can lift a
good deal more than his own weight, but still
no more than he pushes against the ground
with his feet; action and reaction are equal
and opposite, and there is practically no pull
without a corresponding push.

(12031) J. A. C. asks: Kindly tell me
whether or not helium has been liquefied. If
so, when and by whom? A. The liquefaction
of helium was described in the SCIENTIFIC
AMERICAN, vol. 99, page 59, and in the Sup-
PLEMENT, vol. 66, page 186. It was liquefied
by Prof. Onnes, of Leyden, Holland. To ac-
complish the result, gaseous helium was ex-
panded from 200 to 40 atmospheres, having
been previously reduced to about 15 deg. abso-
lute. The temperature of the liquid was 4.5
deg. absolute. Its freezing point is below 3
deg. absolute.

(12032) A. R. asks: Suppose a
boiler say 12 inches diameter by 48 inches long
be filled with water, filled absolutely full, so
that there would not be even an air bubble,
and then a screw plug put in the opening so
that the water would be compressed (if such
is possible), and under such condition there
would be no room for steam? The boiler is
supposed to have stood a test of 300 pounds to
the inch. Now a fire is built under the boiler,
and the water reaches the boiling point (212
deg). Can it be made hotter, there being no
room for steam? What would be the result?
A. The force exerted by the expansion of
water due to heat in a boiler under the con-
ditions you describe would be enormous, being
equal to that which wou.. be required to bring
the expanded liquid back to its original volume.
Water expands 0.00043 of its volume in being
heated from 212 deg. to 213 deg.; it is almost
incompressible, being compressed only 0.0000036
or its volume for every pound of pressure.
The pressure would therefore be increased by
nearly 117 pounds for every degree through
which the temperature was raised, neglecting
expansion of the boiler.

(12033) Seattle asks: What is the
longest board, one foot wide and sawed off
square at each end, that can be put on the
fioor of a room 10 feet long and 8 feet wide?
A. Your problem is one partly of geometry
and partly of arithmetic. The longest line
which can be drawn in a 10 x 8-foot room is
the diagonal, the length of which is the square
root of the sum of the squares of the sides =
V 1024-82=1y/ 164=12.8=12 feet 9% inches
nearly (939/64 inches). The ends of the
board being cut off square, the length of the
board will be shorter than the above by the
height of a small triangle at the two opposite
corners of the room. That triangle is similar
to the triangles into which the diagonal di-
vides the room, two of its sides being the same
lines and its hypotenuse being at right angles
to theirs. Its hypotenuse is the end of the
board, 12 inches long, and one side. One
angle and the proportions of the other sides
and angles being known, the length of its
other sides can be computed. So can the
length of a perpendicular dropped from its
right angle onto its hypotenuse, and this
perpendicular is the amount by which the
longest board which can be laid in the room
is shorter at each end than the diagonal. The
length of that perpendicular for your .case is

nearly 53 inches; so that the longest boardl

12 inches wide with square ends which can
be laid diagonally across a 10 x 8-foot room
is therefore 12 feet 95 inches — 1114 inches

in an approximately ;

The ox leans |

= 11 feet 1014 inches. [As you do not give
your name, we can only reply through this
column.—ED.]

(12034) N. T. W. asks: Do you publish
a SUPPLEMENT giving Instructions for rewind-
ing the dynamo described in SUPPLEMENT No.
600, or rewinding the armature, so that it will
develop a current of 110 or 115 volts? If so,

I would like to secure it; and if not, I would;

like to be advised concerning the practicability
of doing this. A. If you wish to alter or
modify the dynamo of SuPPLEMENT No. 600,
you had better get the SCIENTIFIC AMERICAN,
vol. 85, Nos. 1 and 7, price ten cents each,
and take note of Queries 8250 and 8316, in
which you will find how others have made
alterations which are improvements in the
machine. The wooden sleeve on the shaft and
the paper washers are a very decided disad-
vantage to the generating power of the ma-
chine. They were in general use when the
machine was designed, but have been aban-
doned long ago. The winding data for 110
volts with the core and field, as in the Sup-
PLEMENT No. 600, are as follows: Field of No.
23, cotton-covered magnet wire, 3,640 turns,
about 14 pounds; armature, No. 22 wire, 24
coils of 25 turns each. A field resistance of
about 200 ohms will be required.

(12035) C. C. C. asks: Will you please
decide this argument? Does the steam going
into the cylinder of a locomotive engine when
it is going forward drive the piston back? I
claim it drives the engine ahead by forcing up
against the cylinder. On a stationary engine
the steam drives the piston forward and back,
but not on a locomotive when it is going
ahead. I claim the motion of a piston on a
locomotive is only forward when the -engine
moves forward, making the piston apparently
stand still, then the piston shoots forward
again, and so on. A. The steam pressure in
a locomotive cylinder acts equally upon the
head and upon the piston, but the piston moves
relatively to the engine, whereas the cylinder
head does not. It is true that if the length
of the stroke is less than the hemi-circumfer-
ence of the driver (which it almost invariably
is) the piston hever moves backward relatively
to the rails when the engine moves forward,
but it moves relatively to the engine. The
common argument as to whether a locomotive
piston moves backward or not is entirely a
question of whether the motion is relative
to the engine or to the rails, but your view
is not- completely correct in either case. If
the engine were pushed forward by the pres-
sure of the steam against the cylinder head

as you suggest, without motion of the piston |

relatively to the rails, the engine would go
forward by the length of one stroke of the
piston if the throttle were opened at the be-
ginning of the backward stroke while the drive
wheel was fastened down to the rail, which is
of course impossible.

(12036) A. E. H. asks: I am inter-
ested in electroplating flowers, etc., and have
had considerable success in coppering and sil-
vering, using no wax. Now I want to per-
manently color these copper flowers various
shades. 1. Would dyes dissolved in clear shel-
lac or other varnish be practicable? A. Cop-
per may be coated with any desired color of
lacquer and so given a luster and flnish. All
sorts of lacquers are described in the ¢Scien-
tific American Cyclopedia of Receipts,” which
we will send for $5. 2. How can I oxidize
copper quickly? A. Copper and brass are oxi-
dized by the same methods, since it is chiefly
the copper in the brass which gives the color
to the oxidized brass. A great many methods
are to be found in the “Cyclopedia of Re-
ceipts.” One formula is 2 ounces nitrate of
iron and 2 ounces hyposulphite of soda in a
pint of water. Dip till the desired color is
produced, wash, dry, and burnish. 3. What col-
ors can I simply get on copper chemically?
A. Anything from green to black may be pro-
duced upon copper by chemical action. 4. Can
I oxidize clean copper in oxygen to get the
deep copper red, or would some chemical solu-
tion be better? I have formule for coloring
brass, but not for copper. A. You cannot
oxidize copper by the direct action of oxygen
in the form of a gas. Oxygen acts with ex-
treme slowness upon copper in the air. 5.
How is the coloring done on the jewelers’ hat-
pin roses? A. Articles of copper are colored
by some one of the processes referred to above.
We doubt that any new or secret ways of
doing this work are known. 6. Kindly suggest
all the coloring processes you can. I hope
this§ may interest your readers of Notes and
Queries. A. We cannot write out receipts
which are already in print in our book, which
we sell. It would cost more for us to get
them copied than the book will cost you.

(12037) H.R.T. asks: 1. How much loss
is there in compressing air to lift water from
artesian or deep well, say with a lift of 40 to
80 feet, over raising it direct with a centri-
fugal pump of best designs? A. The losses
in pumping with compressed air vary consid-
erably with conditions, principally depth and
consequent air pressure required. but as there
is already a loss in converting steam or other
power into compressed air power, there should
be a saving in applying the same power di-
rectly to pumps. 2. Is a centrifugal pump as
economical as a plunger pump for raising
water from 40 to 80 feet in large quantities
for irrigation purposes? A. The efficiency of
centrifugal pumps 1is generally higher than
that of plunger pumps, that is to say, direct-

acting steam plunger pumps, which we sup-
pose you mean, especially where conditions
facilitate condensation in the steam pipes lead-
ing to the pump. The only disadvantage of
centrifugal pumps is the difficulty of main-
taining the proper alignment of their shafts
when the latter are vertical and of great
length. If properly set up and carefully
watched they are very efficient, and for such
a lift as you mention they should not present
the above difficulties. 3. In raising water with
any pump, how large should the delivery pipe
be to deliver 2,000 gallons per minute say 50
feet vertical? A. The larger the discharge
pipe, the easier the work for the pump; for
2,000 gallons a minute the discharge should
not be less than 8 inches, and had better be
10 inches. 4. How fast should water be
moved through pipes to do it in the, right or
most economical way? A. The speed of the
water through the pipe for a given quantity
discharged varies inversely as the square of
the diameter, i. e., 2,000 gallons per minute
discharging through a 12-inch pipe would have
to travel four times as fast to be discharged
through a 6-inch pipe. Beyond a speed of 400
feet per minute friction increases rapidly. 5.
Would it be economical to put in an electric
plant and transmit the power about ten miles
and pump wells against a single plant for
each well? These wells would be run about
three months each year, and my idea is to
install a steam plant on the railroad and gen-
erate a current and use a motor of about 12
to 20 horse-power at each well. There would
be at least a hundred wells I could pump, and
each well waters one hundred acres of land,
and. the owners would pay $5 per acre per year
for this work. A. For such a system of well
pumps as you describe, a central station dis-
tributing electric power to each well would
be much cheaper than an individual power
plant for each well in first cost of installa-
tion, and you would effect a much greater
economy in cost of operation by the former
means. Large boilers are always more effi-
cient, than small, other things being equal,
and the economy in fuel alone of generating
the total power required at one central sta-
tion as compared with its generation at one
hundred individual stations would go far to-
ward paying for the plant in the first year.
Centrifugal pumps, efficient for the depths you
mention, are admirably suited for being driven
electrically, and by means of high-voltage al-
ternating current (locally transformed by
simple automatic apparatus to a safe low
voltage if desired) you can distribute any
quantity of power over a radius of 10 miles
with almost no loss and comparatively low
first cost of conductors. 6. Please give me
your opinion on this and the raising water
problem and oblige me very much. A. One
hundred wells watering 100 acres each at $5
an acre—$50,000—sounds like a very re-
munerative investment. If you have not
already done so, we should advise your having
made a pulsometer test of the -capacity of the
various wells before guaranteeing a delivery
of 2,000 gallons per minute from them.

(12038) P. R. F. asks: To decide an
argument, will you kindly answer the follow-
ing question through the columns of your
paper? Will a perfectly solid or solidified
chunk of lead, of its own weight, reach bottom
of the ocean at the deepest depth? A. It is
very commonly supposed that at great depths
in the sea iron ships and similar weights sink
no farther because of the pressure, and no
superstition is more erroneous. The pressure
at great depths is enormous, but water is so
nearly incompressible that its density increases
almost not at all. At a depth of one mile the
density of water is increased less than one
per cent, and lead is more than ten times as
heavy as water of that density. If a well
could be sunk to the center of the earth and
filled with water, your piece of lead would go
to the bottom with no appreciable diminution
of the rate at which it sinks in 10 feet of
water by acceleration due to gravity. Fur-
ther than that, there is no conceivable depth
at which lead (or iron or any high specific
gravity material) would not sink in water,
because it is as compressible as the water or
more so, and its density would be proportion-
ately increased.

(12039) J. M. M. asks: Tests made in
a furnace-heated house show the air to be
dry. A simple hygrometer was used, possibly
not very accurate, but near enough for the
purpose. The instrument used shows the varia-
tions in moisture by the coiling and uncoiling
of a spiral formed of some substance easily
affected by dampness. A pointer attached
moves on a scale, which is intended to indi-
cate the percentage of moisture in the air,
and is divided as follows: 100 full satura-
tion, 80 moist, 65 normal, 40 dry, 20 very
dry, O absolutely dry. In the trials referred
to, on a mild day with considerable moisture
in the outside air, the pointer would remain
about 20 or 25. On a cold dry day, when a
brisk fire was needed, it would go to 0. The
air from outside, already at a low moisture
point in cold clear weather, is by passing
through - the furnace raised in temperature
from 40 to 60 degrees, or more, with no op-
portunity of taking up the water it would
naturally contain at the higher temperature.
By many persons such extreme dryness, com-
bined with high. temperature, is thought to be
detrimental to health, causing colds, throat
troubles, etc. One noticeable effect is that a
much higher temperature is needed to produce

a comfortable feeling of warmth, than would
otherwise be required. With plenty of mois-
ture a room will feel comfortable fully ten
degrees lower than with very dry air. The
small water tanks sometimes attached to fur-
naces seem to have slight if any effect, not
sufficient moisture being taken up by the
moving current of air to produce-any notice-
able difference on the hygrometer. One point
in favor of the furnace, however, is that it
brings into the house a constant supply of
fresh air. A. We published a valuable series
of articles on this subject in SUPPLEMENT
Nos. 325, 6, 7, 8, 9. a shorter article devoted
more especially to hot-air heating in No. 213,
and another on healthful temperature and
humidity in No. 1337, with reference to schools,
where of course the conditions for growing
children are most important. There is noth-
ing unwholesome in dry air, per se; you hit
the nail on the head when you speak of the
air feeling warmer with more moisture. The
unwholesome part of dry air is that it is not
so sensibly hot, and that consequently people
remain in a temperature mueh higher than
they are conscious of, and are more liable to
chill by change of temperature on going out,
The air will always have a natural and there-
fore healthful amount of moisture if the fresh
air duct to the furnace is properly propor-
tioned and kept wide open. The trouble is
that many persons think they are not getting
enough heat unless the air coming from the
“register’” (a senseless term, but commonly
used) is sensibly hot, and close up the fresh-
air duct, thereby restricting the inflow of
naturally moist air, so. that what is delivered
to the rooms is unduly dried. The air will
not rise in the pipes at all unless it is warmer
than that of the rooms, which is to say suffi-
ciently warm (except in the rare case of a
strong wind blowing directly into the fresh-air
intake) and the simple practical way to pro-
vide sufficient moisture for health is to have
an amply large fresh?air intake. open to the
south or southwest side of the house and to
keep it wide open. We cannot express an
opinion as to the best system, as circumstances
alter cases and the systems are many and
various.

(12040) A. S. L. writes: During the
snowstorm of last Sunday, the thermometer
ranging from 10 deg. to 12 deg. F. above, the
snow changed to hail, and rain also fell at this
temperature. Notwithstanding that this ap-
pears contrary to nature’s laws, it is a fact
that can be attested to by witnesses that rain
fell with the temperature from 10 deg. to 12
deg. F. A. The falling of rain when the
thermometer was below freezing showed that
the temperature of the cloud above the earth
from which the rain came was higher than the
freezing point. Hail is frozen rain drops and
not crystallized frozen moisture, as are snow
flakes. Hail probably started from the cloud
as rain and froze in the air. When it is
warmer at a higher point in the air, it is called
an inversion of temperature. For examples see

Davis’s “Meteorology,” which we send for
$2.50.
(12041) B. ‘M. asks: A certain prob-

lem is now confronting me, and in a last effort
I appeal to you for information. I am about
to build a handsome theater to be known as
the “Aquarium.” On either side of the lobby
will be two large glass tanks containing fish of
all descriptions. I would like to devote one to
deep-sea or salt-water fish, and there is the
obstacle of the salt water; and the information
I would like to obtain is, will they live in
artificially-made salt water? If they will, what
should be the proportion of sea salt to water?
I have been told that at St. Louis ‘during the
Exhibition they had a large collection of deep-
sea fish in tanks. How did they get the salt
water? A. The experiment of using artificial
sea water has been tried in the government
aquarium controlled by the Fish Commission,
in Washington, D. C., but without success. The
best Turk Island salt was employed, and great
care was taken that the artificial water should
have the same density or degree of saltness as
sea water itself. The fish did not thrive, and
some valuable ones were lost. It is not known
what element sea water possesses that the
artificial water lacks, but the result indicates
that some necessary element is not crystallized
into the salt. Since that test, the Fish Com-
mission has used natural sea water, which was
brought from the ocean in tanks. A circulating
pump is used, by which the water is continu-
ally being taken out of, and forced back into,
the tank, passing on the way through a filter
which removes ‘the foreign matter and makes
the water pure and clear. Air is required to be
forced in continually. This is done in two
ways. One method is to allow a small stream
-of water to fall from a height of a few feet,
say two to four or five feet, and, in entering
the tank, the falling stream carries with it con-
siderable air. ~This, however, is not generally
enough, and artificial aeration is produced by
forcing a current of air into the bottom of the
tanks through a finely apertured nozzle. For
this purpose, a plug of some form of porous
wood, such as rattan, is employed, the plug
being inserted in the mouth of the air pipe
where it enters the tank. You will of course
be able to obtain natural sea water without
difficulty, and by a circulating pump and an air
pump you will easily be able to preserve fish.'
Since, however, a considerable expense is in-
curred in purchasing and using an air pump,
we suggest that it is possible an efficient sub-
stitute might be provided by introducing a
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series of small pipes into the current of water
that ‘is circulated through the tanks, particu-
larly if at some point the current be sent
through a single pipe of quite small diameter,
so that the current will have a considerable
velocity. By curving the ends or nozzles of the
small air pipes so that they will lie in the direc-
tion of flow of the current, air would be drawn
in, and would of course mingle with the water
flowing through the tank. We make this as a
suggestion simply.

(12042) H. A. E. asks: Will you
please tell me the meaning of gage in wire
and sheet metal, as 14 gage, 22 gage, etc.?
Also the meaning of 10 ounces, 14 ounces, 20
ounces, etc., in regard to sheet copper? A.
There is in this country no uniform or stand-
ard gage, the same numbers representing dif-
ferent thicknesses of wire or plate in different
gages, of which the commonest are the Ameri-
can or Brown & Sharpe (B. & S.), the Roeb-
ling or Washburn & Moen, the Birmingham
(B.W.G.), and the British Imperial Standard.
In 1893 a United States standard gage for
iron and steel was established by act of Con-
gress, based on the fact that a cubic foot of
iron weighs 480 pounds, a sheet 1 foot square
and an inch thick weighing 40 pounds, or 640
ounces, so that a sheet of that size weighing
one ounce should be 1/640 of an inch thick,
the distinguishing numbers representing a cer-
tain number of ounces in weight per square
foot and the same number of 640ths of an
inch in thickness. Unfortunately, however,
there is only an arbitrary relation between the
gage numbers and the thicknesses; thus, No.
16 gage sheet weighs 40 ounces to the foot
and is 40/640 thick, which happens to be 1/16,
but No. 5 gage weighs 140 ounces to the
square foot and is 140/640 or 7/32 inch thick,
which has no relation to 5, and No. 31 gage,
7 ounces to the foot and 7/640 thick, has no
relation to 31. This well-intended measure
only added to the existing confusion, although
it differs but little from previously existing
gages, as shown by the following figures, the
thickness of a sheet or wire corresponding to
the same number by the different gages being
shown in decimals of an inch.

Roeb-  Brit- U.S. Stan-
Gage. BW.G. B.&S. ling. ish. dard.
1 0.3 0.289  0.283 0.3 0.281
3 0.259 0.229 0.244  0.252 0.25
9 0.148 0.114 0.148 0.144 0.156
20" 0.035 0.031 0.035 0.036 0.037

A joint committee of the American Society of
Mechanical Engineers and the Railway Master
Mechanics’ Association recommends, as a
remedy to the existing confusion, the adoption
of a decimal gage in which ‘0.25 gage” can
mean nothing but a thickness of 25/1,00 or
1/4 of an inch, and ‘“0.06 gage” nothing but
6/1,00. of an inch, or 1/16 nearly. This has
already been adopted by many manufacturers.

(12043) J. S. asks: 1s it possible for
the temperature to be twice, or any number of
times, as warm or cold as any specified degree
of temperature? Can this be measured or com-

‘puted? For instance, how cold is twice as cold
as 0 deg. F.? A. In terms of degrees of the
Fahrenheit or any other scale, reckoning from
the zero point, the question has no answer and
no meaning whatever. Degrees of the scale
of any thermometer are not to be compared by
multiplication or division, excepting those of
the absolute scale. This is reckoned from the
absolute zero, which is 459 deg. below the
Fahrenheit zero. Half as hot as O deg. is then
— 229.5 deg. absolute F.

(12044) A. T. G. A. writes: In your
issue of October 3rd, 1908, T. B., No. 10867,
asks why the days and nights are not equal on
the days the sun crosses the celestial equator.
I have for many years been impressed with the
care, patience, and directness of your answers
to the many inquiries. It has been the most
interesting column of the paper to me. In this
one particular case, however, may I suggest
you do not include the main reason for the dis-
crepancy? In some almanacs the time of sun-
rise and sunset is computed for the instant the
first glimpse (or the last) of the sun’s disk
would be seen on the true horizon. Allowance
is made for the semi-diameter of the sun and
for the refraction of the atmosphere. This
would cause the sun to appear a few minutes
earlier in the morning and to be seen a few
minutes longer in the evening, making the day
(sometimes) 8 or 9 minutes longer than it
would otherwise be. When this happens during
the time of lengthening days (as in March) it
would cause the equal days and nights to come
earlier, and to come later in September. The
matter of semi-diameter and refraction is not
taken into account by all almanac computers,
some giving the moment when the center of
the sun would be on the horizon if there were
no atmosphere. In such almanacs the equal
days and nights come exactly on the days of
spring and autumnal equinox, but only theo-
retically so. The equation of time would have
the effect only of transferring the time of both
sunrise and sunset earlier or later, as the case
might be, and so would have no effect upon the
length of the time of daylight. There would,
of course, be a slight effect due to the change
in the equation of time between sunrise and
sunset, but that would scarcely amount to as
much as one minute. Pardon my “butting in”
in this matter. My appreciation of the uniform
accuracy of your answers in all other cases
causes me to feel you will understand the spirit
in which this correction is sent. A. We appre-
ciate the substance as well as the spirit of the

correction. Our readers will find this matter
fully discussed in Todd’s New Astronomy, under
the topic “Sunrise and Sunset.”” We send the
book for $1.50 postpaid. An almanac should
give the moment when the last ray of the sun
is seen on the horizon as the time of sunset,
and the first ray as the time of sunrise. What
all almanacs do give we are not able to say.

(12045) S. B. asks: Will you kindly
inform me through the columns of thz SCIEN-
TIFIC AMERICAN what the corrosive and elec-
trical resistance of aluminium is, as compared
to brass, copper, and tin? A. The specific elec-
trical resistance of the metals you name is as
follows : Aluminium 2.98, copper 1.59, tin 13.1,
and brass, containing 66 parts copper and 34
parts tin, is 6.3. If you wish to have the data
more exactly, we would refer you to Foster’s
“Electrical Engineer’s Pocket Book,” pages 134
to 140. We send the book for $5. If by
“corrosive resistance” you mean the resistance
to the actipn of acids, etc., we would say that
aluminium is acted upon more slowly than any
of the others by most chemicals, and tin would
be placed next t~ aluminium, while copper
would probably be acted upon more than brass
for the above reason by most corrosive chemi-
cals. No figures can be given for any general
statement of this sort. Figures would differ
for each chemical tested.

(12046) Dr. V. D. B. asks: Will you

kindly let me know who was the first engineer
that introduced structural steel in the con-
struction of buildings? A. We should say that
it would be most difficult, if possible, to an-
swer your question positively. If you refer
strictly to steel in the technical sense, its use
must be comparatively modern, but the tran-
sition from iron to steel in buildings must have
been as gradual as it is vaguely defined in
manufacture of the metal. There are many
iron bridges in Europe more than a century

old, one of the oldest being that over the
Severn, built in 1776. Possibly you do not use
the term “buildings” in a sense to include

bridges, but iron could hardly have been used
for such a purpose long before its introduction
in roof trusses for large spans. That use was
commonplace before the introduction of rail-
ways, the earliest termini in Europe being so
roofed, and we should say that the use of iron
imbedded in or in conjunction with masonry
would date back a century or more. An article
in .one of our early SUPPLEMENTS, May 12th,
1877, abstracted from a paper read before one
of the engineering societies, refers to the im-
bedding of iron in masonry as “too old to be
patented,” even then, which means that it mu'st
be more than a century old.

(12047) L. E. B. says: There seems
to be a common belief among barbers that a
razor after much usage becomes tired. That
is, the razor will not keep in condition with
the care usually given it. After it is laid away
to rest it seems to become all right again. If
this is true, what are the causes, and is there
any remedy besides the rest cure? A. The
only scientific e\xplanation of the benefit of
*‘rest cure” for razors is that honing, and
more particularly constant stropping, tend to
increase the smoothness of the edge; and
whereas this is an advantage within certain
limits, the best cutting edge of a razor looks
under a microscope like a.saw, the better the
steel and the edge the more regular the
‘“teeth,” and in .correct shaving the operation
is that of sawing and not slicing off the hairs.
However carefully a razor may be dried before
putting it away, a certain amount of oxidation
takes place, and this in the case of a good
razor of homogeneous steel should tend to
deepen the ‘“teeth,” just as a barrel hoop with
an edge one-eighth of an inch thick may by ex-
posure to the weather become so sharpened as
to saw wood. This natural process could prob-
ably be imitated more rapidly by the action of
acids.

(12048) E. K. asks: - Would you
please inform me which wheels have the ten-
dency to rise off the ground when an automo-
bile is rounding a curve at high speed? The
principle is the same on trains, carriages, and
trolley cars, is it not? A. When an automo-
bile or any other vehicle is turned sharply in
one direction, its momentum tends to carry it
straight on. If its speed is sufficient and its
front wheels are turned sufficiently sharply, it
will turn over on its right side in rounding a
curve to the left, the left or inside wheels
therefore leaving the ground first. This is
readily demonstrated by the fact that the ten-
dency to go straight on or turn over in rail-
road trains is corrected by the super-elevation
of the outer rail, throwing the center of grav-
ity nearer to the inner wheels, to keep them
down and counteract their tendency to rise.

(12049) R. A, asks: Will you be so
kind as to furnish the information as to what
number of degrees Fahrenheit is required in
the surrounding temperature to cause ice to
melt? A. Ice begins to melt the moment the
temperature of the surrounding atmosphere
rises above 32 deg. F. The reason ice melts
so slowly is that it requires more heat units
(transferred from the surrounding atmosphere
or somehow) to melt ice at 32 deg. to water at
32 deg. than it does to raise the same quan-
tity of water through 1 deg. of temperature,
on account of what is called the latent heat
of fusion, but that does not affect the tem-
perature at which fusion commences.

(12050) F. A. J. asks: In a SUPPLE-
MENT for May, 1908, you had a design for

small alternating current motor, and I have
found it very simple in all but one thing,
which is the inductors for the rotor core plate.
I do not quite understand if the No. 4 wire
which you give for the inductors should be
peeled of the entire insulation and laid in
without insulation or with the insulation left
on the wire. Kindly let me know which is the
correct way. A. The inductors in the rotor of
the motor of SUPPLEMENT No. 1688 are not
made of insulated wire. The holes into which
they are put are drilled with a drill 0.213
inch in diameter, and@ the No. 4 wire is 0.204
inch in diameter. There is no room for insu-
lation unless, as the article says, thin paper is
used and glued upon the wire. The wire is
bare copper wire. If you refer us.to a phrase
in a long article like this, you should do so by
page and column and part of column, so as to
save our time in reading the entire article till
we come to the part in question. It is a mis-
take to suppose that the editor knows all the
articles which have been in the paper in all
the past. He must find the matter of the in-
quiry and consider it before he can answer the
inquiry. This often takes much time; and if
correspondents can save us time they ought
surely to do so, since our work is entirely in
their interest and is not directly a source of
profit to the editor or the paper.

(12051) B. B. M. asks: Will you
please inform me what purpose the brushes
serve in the Wimshurst electrical machine?
That is, whether the brushes cause friction or
act as inductors to carry the electricity.
A. The rods with brushes at their ends upon
the Wimshurst machine act by induction. Sup-
pose a charge upon one of the tinfoil sectors
acts inductively upon the sector of the other
plate, which happens to be opposite it at the
moment and in contact with one of the
brushes. That sector and the brush in contact
with it will become charged oppositely- to the
sector, which acts inductively upon it, and the
other end of the rod, its brush, and the sector
in contact with it will become charged. simi-
larly to the sector on the other plate. This
action takes place upon each pair of opposite
sectors of both plates as they rapidly pass
each other. Thus the charge upon the sectors
is rapidly buiit up. You will find a good
description of the action of the influence ma-
chines in Carhart’s ‘“University Physics,” vol.
2, which we can send you for $1.50.

(12052) R. H. T. asks: Can you tell
me to what extent common water has ever
been compressed? A. Pure water is compressed
by a pressure of 15 pounds per square inch at
the temperature of its freezing point 0.0000503
of its volume. The amount of its compression
at various temperatures is given in a table in
the book called “Smithsonian Physical Tables,”
page 83, to which we would refer you. It
can doubtless be found in the library of the
Polytechnic in your city.

(12053) M. M. asks: 1. Do you know
of a London firm which offers a large sum to
any one who will invent a method of dispel-
ling fogs? A. We do not know any offer of a
prize for a fog-dispelling device. The elec-
trical apparatus of Sir Oliver Lodge has been
entirely successful in dispelling fog over small
areas, but the large first cost of equipment
has prevented its general adoption for larger
areas hitherto. 2. I have an idea on which I
should like to have your opinion. If the
X-ray will show objects through opaque flesh,
why cannot it be made powerful enough to
show objects through opaque fog? A. The state-
ment that X-rays show opaque objects through
the flesh is not quite correct. X-rays cast the
shadows of bones, etc., upon a substance which
the rays also cause to glow with light. These
shadows are thus made visible by the light
around them. The eyes are in the dark box
of the fluoroscope, and do not see any object
but the luminous fluorescent surface of the
screen. People commonly say they see the
bones, but they do not see anything but a
shadow of a bone cast upon the screen. Our
eyes cannot see X-rays. They do not affect
the optice nerve, and do not excite the sense
of vision in any manner whatever.

(12054) J. C. asks: I. 1f a disk of
iron or steel be magnetized, how will the poles
be located? The disk is 1§ of an inch thick
and 4 inches in diameter. A. If a steel disk
is magnetized, drawing it over a magnet, its
poles will be at the opposite ends of a diam-
eter of the disk, near the edges of the disk. If
it is magnetived by placing it flatwise between
the opposite poles of a pair of magnets, it
may be magnetized so that one face of the disk
shall be north and the other will be south.
2. Also which will make the most powerful
magnet—an iron or a steel disk? A. An iron
« sk cannot be made into a permanent magnet
of any degree of strength. Only steel can be
strongly magnetized permanently. 3. I suppose
that in an ordinary compass the end of the
needle which points north is the south pole of
the magnetic nocedle of the compass. Is this
correct? A. Do not confuse yourself about the
names of the poles of magnets. In America it
is well-nigh universal to call the end of a com-
pass needle which points north, the north pole,
and the end which points south, the south
pole. This has nothing to do with the kind

of magnetism which is resident in the poles;.

it simply tells the direction the ends of the
needle assume when it comes to rest. We also
name the ends of all the magnets in the same
manner. A pole like the north end of a com-
pass we call the north pole. 4. There is a
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power located in the north direction which at-
tracts one end of the needle of the.compass.
Is there any such power located in the south
direction which attracts the other end? A.
The earth acts as if it were a huge magnet,
with a pole in the northern hemisphere, and
one of opposite nature in the southern hemis-
phere, as a general statement. It is impossible

form a single magnet pole. The having of
a positive pole involves the necessity of hav-
ing an equal negative-pole. One pole cannot
exist alone, so far as we are able to control
the matter on the earth. The nature of the
magnetism in the north magnetic pole of the
earth is the opposite of that of a compass
needle which is directed toward the north on
the earth. That is all it is necessary to say.
If we call the north pole of a bar magnet or
a compass needle plus, as we do call it, we
must say that the magnetism of the earth is
negative at its north pole, and positive at its
south magnetic pole.
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AccuraTE TooL Worr. By C. L. Good-
rich and F. A. Stanley. New York:
Hill Publishing Company, 1908. Pp.
200; fully illustrated with photo-
graphs.

This work produced in the excellent style of
the Hill Publishing Company, is conformable
with the Hill Kink Books except in the matter
of size and arranging the same sort of useful
information more in the form of a continued
treatise. The developments referred to.in a
preceding review have increased the importance
of the tool-maker’s art and also caused the ap-
plication to many industrial machine shops in
order to obtain interchangeability of parts the
extreme accuracy, delicacy of finish, and the
processes for obtaining them which were form-
erly used only in watchmaking. Jigs, master
plates, and refined test indicators are more and
more commonly used, and even the compound
microscope with the adjustable cross-hairs ar-
ranged as a profile gage for screw threads.
The uses of all of these are carefully described
and the book, which is admirably illustrated
with clear photographs and diagrams, should
be as valuable to the practical man as it is in-
teresting to the amateur, the development of
these particular refinements having been so
rapid that there is practically no literature on
the subject. A chapter on trigonometry in
the tool room assuages the fears of the non-
mathematical workman by the claim that it
contains neither equation nor Greek letter, and
the practical nature of the work is assured by
the fact that the first-named of the authors is a
department foreman for the Pratt & Whitney
Company.

MoDERN POWER GAS PRODUCER PRACTICE
AND APPLICATION. By Horace Allen.

New York: D. Van Nostrand Com-
pany, 1908. Pp. 326; 136 illustra-
tions. Price, $2.50.

The author’s aim has been to describe the
practical commercial types of products and
their application so far as they have been de-
veloped while defining briefly the ruling prin-
ciples of the gasification of fuel which govern
design. The result is a compact and complete
work of reference for the investigator and the.
practical operator of gas producer plants, if,
perhaps, a little condensed at the expense of
clearness in places for the interested amateur.
Many of the economies shown by the substitu-
tions of producer gas for steam plants in in-
dustrial works are very remarkable. The fig-
ures given for corresponding economies in
weight and space occupied per horse-power for
marine engines are not so large as some recent
claims have contended, but in fuel economy
alone, i. e, in the greater distance run for a
given quantity of fuel, the results more than
warrant the growing attention to this method of
ship propulsion. The author gives a brief
chemical analysis of fuel and gas necessary
for intelligent study of the operation of gas
plants and of the direct determination of the
heating value of fuels by calorimeter tests. A
useful chapter is also added describing briefly
all the patents issued on producer gas acces-
sories from which investigators can see in how
far their work is overlapping that of others.

FREEHAND AND PERSPECTIVE DRAWING. By
H. E. Everett and W. H. Lawrence.
Chicago: American School of Cor-
respondence, 1909. 8vo.; pp. 125; ill.
Price, $1.

This volume, like the rest of the series of
the Correspondence School, is intended espe-
cially for self-instruction and home study, and
it appears on the whole to fulfill this require-
ment although its “foreword” applies rather
obviously to the series in general rather than
to this work in particular. The opening para-
graphs on drawing, while beautifully put and
in no way too technical, are probably a little
beyond the depth of the class of students for
which the correspondence school is' primarily
intended, but the instruction itself is perfectly
clear and sound, and also has the merit of
being original. The author of the first part
has wisely adopted the freehand perspective ex-
ercises of A. R. Cross, which could hardly be
improved upon. The explanations of perspective
are as clear as possible to anyone who is
familiar with descriptive geometry, but might
perhaps have been expressed in terms a little
simpler for the benefit of those who are not.
To the careful student there is, however, in
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this volume all the material necessary for the | transportation and commissary facilities, mili- | Car Kiurtlai% fastener, vestibule, W. Il‘footwear, I;A)D goyé%ghge ................
s s p > ese. T eeceeoccocccsscscscscsccsncns orce cup, we ephenson .
obtaining of ‘a working knowledge of freehand | tary hygiene, military medicine, naval affairs, Car door, 'gmm, L. Dimick. . Fruit ga&erer, F. C. posier ............. 915,
and perspective drawing. co-operation of army and navy, and the latest gar, fdu:;inp, ’s)"t}' % tBumili .. | Frmlti lholdmg receptacle, Perry & Nord- 015,696
ili i ar fender, SIrOWS, seseesssssseee 910,001  hOltl ceciinniiiiiieeiiieevecinennnnnnnn 5
THE COMMERCIAL HANDBOOK OF CANADA.|2dvances "f‘ m.‘htarg sclence in general. A’; Car roof, outside, P. H. Murphy 5,205 | Fruit parer, corer, and divider, A. J. Burns. 915,858
Heaton’s Annual. Heaton’s Agency, | 2dmirable feature of the articles is the brief |Car roof, outside, J. . Hoftman. ... 915,350, 915 352 | Furnace, M. BItHFICH.........sceeessesnnnes 15,156
bibliographies by which they are concluded, | Car safety bridge, J. A. Musgrove, Jr..... 915,622 Furnace, T. S. Smith. 3

1909. 12mo.; pp. 400. Price, $1.

Without an inch of wasted space and with no
pretensions to being literary or entertaining,
this volume makes its fifth annual appearance
more complete than ever, packed with useful
information from cover to cover and in the
most condensed form consistent with clearness.
It gives particulars. of all branches of the
public service, government officials, members of
the Senate, House of Commons, and local legis-
latures, lists of banks and branches, insurance
and trust companies, railway and steamship
lines, patent - and trade-mark -regulations,
regulations affecting foreign corporations,
weights, measures, and money values and their
corresponding values in the systems of all for-
eign countries. Nothing could be more com-
plete than the information as to customs regu-
lations and tariffs, and the proportionate im-
ports and exports of all commodities, which
should be invaluable to export merchants in the
United States having dealings with Canada.
The handbook also gives full but concise in-
formation compiled from official reports on
agriculture, commerce, finance, fisheries, forests,
manufactures, and mines, and a gazetteer of all
towns of over 1,500 population, their existing
industries, shipping facilities, power rates, and
inducements offered to or especial opportunities
for new industries.

THE FLUTE AND FLUTE-PLAYING IN ACOUS-
TICAL, TECHNICAL, AND ARTISTIC
AspecTs. By Theobald Boehm. Trans-
lated and annotated by Dayton C.
Miller, D.Sc. Cleveland: Published
by Dayton C. Miller, 1908. Pp. 100.
Price, $1.50.

While much has been written about the flute,
the writings of Boehm, the inventor of the
modern flute, are not well known ; this is espe-
cially true of his second book, which is here
presented. There is need, therefore, of this
work, in which is given as complete a descrip-
tion as is possible of his flutes and instructions
for handling them, and instructions upon the
art of playing the flute with a pure tone and a
good stylee Boehm urged that an English
translation be made, for “then all that I have
done in sixty years will be known.” For the
present publication the translator has received
the permission and hearty approval of Theobald
Boehm and his sisters, of Munich, grandchil-
dren of the inventor of the flute.

MARs AS THE ABODE OF LirE. By Percival
Lowell, New York: The Macmillan
Company, 1908. 8vo.; Dpp. 288.
Price, $2.50.

The Mars of Prof. Lowell is not as yet the
Mars of most astronomers, partly because Prof.
Lowell, unlike other astronomers, has devoted
the bLetter part of his life to a careful study
of the ruddy planet, and is therefore a par-
tisan specialist, and partly because his an-
tagonists are not willing to accept his in-
genious deductions. Prof. Lowell’s argument
is briefly this: Mars is a planet which is fast
drying up. The only water there to be found
is gathered at the poles in the form of ice and
snow. If the planet be inhabited, the chief
concern of the inhabitants must necessarily be
to conduct this polar water to those arid
regions which could be made to-blossom if they
were irrigated. Hence the  “canals” which
Prof. Schiaparelli originally discovered, and the
number of which has grown astonishingly
under Prof. Lowell’s eye. Lowell’'s arguments
in favor of the artificial origin of the canals
are their remarkable straightness and the fact
that they converge apparently with intention
in well-defined spots. His theory stands or
falls with the artificiality of the canals, and it
is just here where most astronomers differ with
him. His reasoning is reasoning by analogy,
because he constantly compares the conditions
on Mars with conditions on the earth. Whether
or not Prof. Lowell’s views be accepted, it
must at least be said that they explain more
simply than any other theory the phenomena
of our nearest planetary neighbor. In spite
of much adverse criticism, he has adhered un-
swervingly to his views. Prof. Lowell has
a happy gift of presenting his discoveries in
such an interesting way that even the skeptical
critic must admire the skill with which he has
prepared this book. The astronomical reader
will find some sixty pages of notes of a mathe-
matical nature, which will enlighten him on
those phases of the subject that could not be
discussed in the body of the work because of
its popular character.

HaNDBUCH FUR HEER UND FLOTTE. Enzy-
klopiddie der Kriegswissenschaften u.
verwandter Gebiete. Unter Mitwir-
kung von zahlreichen Offizieren,
Sanitdtsoffizieren, Beamten, Gelehr-
ten, Technikern herausgegeben von
Georg von Alten, Generalleutenant z.
D. Berlin und. Leipzig: Deutsches
Verlagshaus Bong & Co., 1909.

This is the first installment of what promises
to be an excellent military and naval ency-
clopedia. Many of the standard works on
military science are antiquated, for which rea-
son an attempt to publish a book abreast of
the times should meet with a favorable recep-
tion. From this first installment we judge
that the complete work will discuss in alpha-
betical order subjects relating to the training
and use of troops according to modern tactics,

and which render it possible for one to refer
t~ original sources for more complete knowl-
edge. Naturally, a very large portion of the
work will be devoted to the technical advances
that have been made in recent years. The
history of the art of war will be discussed in
illuminating articles. The “Hand Book” is to
appear in nine volumes, of 900 pages all told,
and is issued periodically, -

Legal Notices

PATENTS

INVENTORS are invited to communicate with
Munn & Co., 361 Broadway, New York, or
625 F Street, Washington, D. C., in regard
to securing valid patent protection for their in=
ventions, Trade-Marks and Copyrights
registered. Design Patents and Foreign
Patents secured.

We undertake all Patent, Trade-Mark and
Copyright Practice, both before the Patent
Office and the Courts. and we have special facili-
ties for handling Infringement and other suits in
Federal and State jurisdictions.

A Free Opinion as to the probable patenta-
bility of an invention will be readily given to any
inventor furnishing us with a model or sketch and
a brief description of the device in question. All
communications are strictly confidential. Our
Hand-Book on Patents will be sent. free on
request.

Every patent secured through usreceives
special notice in the Scientific American.

Ours isthe QOldest agency for securing patents;
it was established over sixty years ago.

MUNN & CO., 361 Broadway, New York
Branch Office, 626 F St.,, Washington, D. C,

INDEX OF INVENTIONS
For which Letters Patent of the

United States were Issued
for the Week Ending

March 16, 1909,
AND EACH BEARING THAT DATE

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

Accelerating controller, H. F
Stratto:
Agitator, W. A. Neill
Air brake apparatus, H.
Air brake system, J. S. Barner
Alarm attachment, A. H. Johnson
Alloys of silicon, manufacture of. -
schmidt ...l 915,172
Amids of higher tatty acids, manufacture
of, Kosters & Ottemann.
Anchor,
Anchor,
Animal attachment A. Blackburn
Annpealing box, M. F Wilfong
Anticreeper, D. E. Shea
Arm rest, A. Roop .....
Atomizer, E. J. Worst .........
Auger, post hole, G I Willett ........
Antomobile, ete., lock, E. R. Creamer.

automatic,

. 915,246
915,372
915,155
915,654
915,605

T. Bloomer

©
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g tie, M. Stry. KET avvnnnnnseceseees . 915, 503
t casting hook, weedless tandem, R. L.
Sheward ..oceeeceeieeceans 915,707
Bait, glass, R. L. Frink ...... 915,282
Balancf ng machine, N. C. Bassett 915,718
Bale tie machine, J. H. Meik 915,619
Baling press, G. E. Rider ................ 915,626

Band cutters and feeders, mounted extension
for, E. Gerstkemper
Bank check, money order, etc., J. J. Clark.

915,425
915,554

Bar. See Cutter bar.
Barge, A. M. Bowman .........cceveeeeee 915,410
Barrel chamfering and crozing machine, E.

F. Bengler ........ccocviiuuunnnnn. «e.. 915,065
Barrel leveling machine, J. S. ‘Oram..... . 915,106
Battery jars, vented stopper for storage,

.............................. 915,339
Battery plate, C. W. Bender . 915,063

Bearing, roller, L. P. Alford ..
Bed, J. Beatty ............
Bed, couch, F. S. Sprague .
Bed, wardrobe, M. Appel
Bench stop and clamp, S. A. Huntley.
Binder, temporary, J. J. Diehl
Binders and compositions, producing bitumin-
ous, W. S. Wilkinson ...............
Blade fastening, N. C. Bassett ..
Blast furnace, Hine & Phibbs ....
Blue flame burner, A. J. Blackford
Board uniting machine, matched, C. Johnson
Boat davit, Sanborn & Hesse 9

Boat or vessel, E. M. Hackett. . 915,429
Boiler, G. de Grahl ............... . 915,427
Boiler flue cleaner, R. W. Hamann. .. 915,347
Boiler tube cleaner, W. E. Frazee.......... 915,684
Bone and vegetable matter, machine for
comminuting, J. Moore.......e..c.. vee. 915,460
Book holder, duplicate sales, C. A. Rose.... 915, 482
Book, manifolding account, E. J. Carter.... 915 411
Boring machine and cutter therefor, J. C.
Marriott ....c.cviieiiiiiiiiiiiiiiaan .ee. 915,301

Bottle, non-refillable, J. & O. Hee.....
Bottle, non-refillable, A. A. Johnson.
Bottle stopper, F. Rumrill
Box, H. B. Walter .....
Box opener, E. S. Savage
Box shell manufacturing machine, G. Primbs
Brace bit stock, J. F. Daniel
Brake shoe, C. S. Shallenberger .
Brewing, distilling, etc., S. Armstrong.....
Brick kiln, L. H. Reppell
Bridge, J. A. Atwood

Bridge construction, concrete, W M Thomas 5,316
Briquet machine, F, Burnes ........cceee. 915,332
Broiler, B. McCaughey ........ . 915,105
Broom, G. . Duvall ............. 915,164
Brush, tooth, J. L. Hitz ..ccecvuens 915,349

Bucket support, paint, M. Kapsch ..
Building block or brick, E. Kaye
Building blocks or bricks and glass facings
therefor, manufacturing, E. K
Buildings, construction of, T.
Building construction, L. K.
Bullets, Ptliz;nsrorming existing metal coated,
. Polte ...iiiiiiiiiiieeiiia,
Burial crypt or vault, Fisk ‘& ‘Tatt.

Button covering machine, C. Wiebke

Calendar, perpetual, D. Rowe. .

Calf weaner, L. E. Dyke ............... .9
Calipers, double self reporting, J. A Petit 915,473
Capsule filling' machine, T. P.. Curry........ 915 561
Car coupling device, R. D. Gallagher, Jr.. 915 341

Cars and other motor driven vehicles, fen-
der for electric, A. Flandes

915,580
Cars, means for closing the entrances to and

exits from passenger, J. W. McMillan.. 915,207
Carbureter, W. F. Warstler ..... ceteen ... 915,132
Carbureter, J. N. Young ...... .. 915,647
Carbureter, N. Leinau .............. 915,684
Carriage, automatic baby, J Zajac. 915,149
Cash register, Fuller ......co000uee 915,090
Caskets, foldable display rack for, ‘Whit-

comb & Cleaver ......cceeeeeeeecccnes 915,641
Cement block' machine, O. Coon ........... 915,556
Cement head gates, means for making, T.

.................................. 915,698
Chart chronological B. Volkmar .......... 915,254
Cheese cutter, J. mith .......ccc000enuee 915,234
Chimney, concrete, I. B. Spaulding ........ 915,123
Cigar shaping machine, G. A. Moebs...... 915,203
Clock, alarm, W, Dupen, Sr., & W. Dupen,

B . 915,573
Clothes hanger, H. K. Smith ..... . 915,494
Clothes line prop, N. C. McGarvey.. 915.369
Clothes line 'support, R. Reiniger ... . 915,220
Clothes wringer, S. Varney ..... oo. 915,51
Cock, duplex gage, F. Kobler ........... 915,361
Coin counting and packaging machine, auto-

matie, C. L. Lilleberg .....ccce000e0.. 915,100
Coin detector, T. V. Skelly ..... 915,231
Collection box, E. Rebischung 915,308
Commercial transactions by double entry,

machine for registering, M. Pionzio-

Cavagnino «..eiiieniiieiiiiiinnieneans . 915,474
Compartment case, M. H. Thomas.. .. 915,507
Compressing machine, W. M. Gentle ceves 915 424
Concrete beam protection, A. L, A. Himmel-

Wright ..eevaeeiireecnnnenns ceeeeeeess 915,295
Concrete block making machine, Wecht &

infleld ...ooiveiiiiiiiiinn ceeesseesss 915,517
Condenser plant, R D Tomlinson ......... 915,318
Confectionery, etc., machine for dipping, E.

HeriSSe .vvevveeeinnniinnennconccennnn 915,291
Controller composing machine, J. B. Church. 915,553
Controller regulator, Cosper & Johnson...... 915,720
Conveyer, H. C. Biertuempfel ....... .. 915,542
Conveyer spiral, W. Schroer .......... 915,702
Conveying apparatus, S. H. Colwell... 915,413
Cooker, fireless, A. S. Langlille «..... 915,612
Cooking utensil, N. Baldwin ..... 15,
Coop, chicken, T, 0. DaviSon ...eeveeessnn 915,565
Cornice mold, plasterer’s miter, W. D.

Eitel ceeeveeeenciiianns cereesseeseaess. 915,675
Cotton chopper, S. Farman ....... 915,167
Cotton chopper, J. D. Maddox .. . 915,456
Coupling device, I. R. Crecelius.. . 915,160
Covering means, P. Groeber ..... . 915,095
Crate, bottle, A. L. Foreman ........ 915,681
Crate, egg, J. A. Hilliker ........ 915, 177 915,294
Cream breaker and melter, J. Werner.... 915,139
Cream separator, C. Nordstrom............ 915,209
Crossing signal, electric road, H. W. Souder 915,238

Culinary utensil, C. J. Edinger

Display apparatus, J. H. Waggett
Door fastener, W. J. Fairbank ........
Door hanger and track, P. J. Schuler .
Door latch and_bolt, combined, K
Door stop, R. R. Snowden .
Door, vault, C. Weiss ...
Dough cutter, adjustable,
Draft equalizer, F. G. Lewis....
Drafting table, J. W. Fairbanks..
Draw bar and coupling, etc., D
Drawer stop, W. C. Heaney
Dredger head, R. A. Lowe..
Drill head, O. E. Hendricks ........
Drill steel water attachment,
Neill coviviiiiiiinneennnnnnnns
Dumping device, A. E. Hoermann .
Dye and making same, Brown vat Schaa

schmidt & Mayer ........ 915,385
Dye and making same, vat, A Gro 915,346
Egg boiler, C. Blanch ard ..... 915,711

Egg packing machine, H. H. ..
Electric aerial ambulating system,

George ..
Electric and

915,501
. 915,171
K

Rankin .....ccccevvencnnnn 915,112
Electric controller, w. P. Cospe! 915,719
Electric hoist control system, Hall

Schnabel ..ceeeveecennecaccccecasnans .. 915,290
Electric signaling, R. A Fessenden 915,280
Electric signaling system, H. W Souder.. 915,237
Electrothermostatic regulator, . W. Fother-

5 1 . 915,582
Elevator tor heton mixing machines, A.

Schwyzer ...... ceessss 915,703
Engine adjnstahle cut-ott gear, steam, .

L. Perrine ....... . 915,213
Engine circuit controller, explosion, R Var

1Oy ittt it i i e 915,388
Engine cooling system, explosion, E. E.

......................... . 915,506
Engine ignition system, explosion, R.
.............. 5,389 to 915, 391 915,639
Engine priming cup, gasolene, C. H. Wisner 915,399
Engine sparking mechanism, explosive, A.
inton ......c000000.. cesomes 915,644
Envelop, N. C. Sprague ceessee 915,124
Envelop, artificial fly, F. J. Coop er 915,557
Explosives, manufacture of,

NOVAK ttivviienneranennescnnnacnnnnnnss 915,165
Extension table, G. Steingruber ........... 915,241
Fabric folding machine, tubular knit, H.

Shields .......c.coviiiiiiiiiininnnnns 915,229
Fabric inspecting and marking - machine,

Butler & Flick ......... ceesscccenes .. 915,267
Fan, F. D'Aversa .....cee.ceceeecunnnns . 915,663
Fan air spreader, electrie N S Hillyard . 915,178
Fatty substances from fresh (unbroken) oil

fruits, moist raw wool, etec., extracting,

F. Frank ...ccoiviienninnnannnannes ee.. 915,169
Faucet filter, C. Mackintosh ............... 915,616
Feed mechanism, electrically controlled, B.

M. Hanson ........... ceteanan ceees 915,671

Feed regulator, G. H. Barne ............ 915,539
Felt brushing machine, J. B. “Wolfsdorff. . . 915,525
Fence, baby, R. H. Villard .......cc000eeee 915,131
Fender. See Car fender.
Fertilizer distributer, J. C Covington ceeees 915,661
Fiber cleanin; . 915,125
Fifth wheel, RaY cevvvveenninnnnnnnns 915,478
File and binder and punch therefor, slip,

Dowline &_S ures ceeeertiiennesaas.. 915,669
Filing folder, J. Chapin ........ccc00uuunn 915,073
Film pack, daylight loading, -‘J. E. Thornton. 915,126
Filter, G. J. Kelley ....covviiiiiiinnnnnnns 915,185
Filter and strainer for coffee pots, combined,

R. C. Baily t.ovoivviiieiiiiiiinnannes 915,324
Filter, oil, F. B Anderson .......veeeeeeen 915,650
Fire and "for destroying vermin, apparatus

for extinguishing, G. Harker ............ 915,431
Fire lighter, G. Hedger .......... .. 915,596
Fireplace guard, J. A. Autry .......... 15,535
Flask connection, molding, C Ww. Clark 915,270
Flask heater, T. R. Urmston .............. 915,510
Floor sander, J. G. Henderson............ 915,597
Floor surfacing and sandpapering machine,

Dixson & McKinley .................... 15,080
Flue, smoke, A. W. Parker .......coceeuvee.e 5,211
Folding stand or bookcase, E. D. Mattison.. 915,618
Folding table, H. P. Arnt ........ccc00vnnn 5,061
Food compound, L. King ...ccvvvevennnnnn. 915186

Furnace, C. Schweizer..

Furnace, V. F. Lassoe, .
Furnace for burning hydrocarhons, P. O
Keilholtz .......cciieeieinieinnennnnn 915,097
Furnace for the treatment of metals, Schem-
mann & Brondh.......ceeeveeiienneennes 915,488
Furnaces, water cooled electrocarbon connec-
tion for electric, C. A. Dunecan......... 915,668
Gage, J. G. Regelson.....c.covvunn. .

Game apparatus, W. H.

Game apparatus, baseball E C. S. Parker. 915,108
Garment support, J. D. Walker ............ 915,393
Garter, P. E. Seiffert....cc.ccc..iiiiinaan. 915,228
Gas and steam pressure regulating device,
Gaudet ....iiiiiiiiiiiiiiiiiiiiana, 915,687
Gas  burner automatic cut-oi‘f W. H.
Krueger ..... 915,681
Gas engine, W. J. Wri ht....iiiin 15 17
Gas figture, portable, G W. Conrow 915, 271
Gas meter setting mechanism, V. P. Wil- .
KiDS .ooeiiiiiiiiiiiiiiiiii it iiee 915,521
Gas, system for producing a vapor by a
liquefled, J. B. Fournier.. cerees. 915,583
Gate, C. B. Baumgartner.............. . 915,407
Gear mechanism, draft, D. F. Crawford..... 915,272
Gear, running, Lingentelter & Cutts....... . 915,101
Gearing locking mechanism, transmission, F.
000 1 915,225
Glass beveling machine, round, G. Gaire,

et al c.oo.eeiinnn. ceieeriierieenae. 915,284
Glass cutter, N. B. Ke TR ... 915,447
Glove stretcher, C. L. McBride 915,465, 915,466
Gluing machine, F. Sutter.................. 915,504
Gold, platinum, silver, nickel, copper, etc.,

extracting, A. Seigle......cooivivinnnns 915,705
Grain drier, cooler, and bleacher, combined,

. Arnold......c.cooiiiiiiiiiiieeans 915,534
Grain shock elevator, J. JameS............. 915,183
Grass exterminator, quack, H. C. Pickel.... 915,110
Grilles or screens to window frames, attach-

ment for securin , C. A. Gehret....... 915,588
Grinding device, W Hannan...... . 915,430
Grinding machine, B. M W. Hanson.. . 915,174
Grinding machine, etc., W. G. Klemm ceese 915,298
Grinding machine micrometer feed, C. G.

Trefethen ................ ceevescieeess 915,128
Gun, grease, W. S. Stapley S 915, 499
Halter, C. W. Stewart........ . . 915,243
Hammer, bush, O. E. Knabe............... 915,299
Hammocks, collapsible or folding frame for,

Hyller. . oooeieeeniennneenannnnans 915,182
Harness attachment Cummings & Leen . 915,076
Harrow, G. J. Hake....ooooeeerieernneenns 915,289
Hay press, F. A. Ryther. ... 915,117
Hay rake, horse, F. Pomeroy. ... 915,476
Head gate, J. H. Buttorff......coooeeennne 915,159
Headlight reflector, adjustable, J. R. Pratt. 915,477

Heat and smoke generator, F. St:
Heater, Bailey & Brownell
Heating apparatus, J. L. Waterbury.
Heating apparatus, L. H. Freymuth..

app

Culinary utensil, E. T. Farmer... Heel building machine, J. A.-Josselyn...... 915 356
Cultivator, W. E. & R. H. Trice... 9 | Hollow articles, machine for forming, E.
Cultivator, W. B. Dorsey ......... Bongardt .......cciiiiiieiiieiiienns «os 915,331
Cultivator and cotton chopper, H. N Harper 915 432 | Horse check, Rosenthal & Turner. . 915,221
Cultivator, cotton, A. Pacha .............. 915, Horseshoe calk, A. 8. Gay........ 915,28
Cultivator, rotary, L. Aksnes .............. 915,404 Horseshoe, nailless, J. Weill 915,138
Culvert, D. C. Boyd ............ «eos 915,266 | Hose nozzle, F. Pendergras; 915,694
Culvert pipe, S. T. Ferguson ............ 915,086 | Hosiery, W. D. Butz ........ . 915,661
Curtain hanging means, window, Kale & Gil- Hot air register, J.- L. Waterbury.. 915,133
B 11 915,444 | Hot water apparatus, W. J. Litts. 915,452
Curtain pole support and shade roller hanger, Hydrant, J. Ewart................. 915,422
. Hess, JT. cevvriieniernennccannns 915,598 | Hydrocarbon engine, J. M. Meyer. 915,103
Curtains and other articles, apparatus for Ice cream freezer, J. C. Miller.. 915,689
displaying and storing, Lamb & White. 915,610 | Incubator, A. E. Cherry....... 915,412
Cutter bar, P. E. Sundquist .......... . 915,247 | Insect destroyer, F. J. Shebester 915,121
Cylinder and mortise lock, combined . Insulator, S. & W. O. Bartley... 15,406
ThOmAS «evveemeonns 916,317 | Insulator and wire clamp, J. Blackburn 915,330
Davit, ship’, E. W. Myers . 915,464 | Iron, shirt neckband, L. H. Bowersox.. 915,070
Dental plugger, ‘W. Weichselbaum 915,137 | Irrigating system, E. L. De Long.... 915,162
Desiccating apparatus, Mecredy & Hawe: Joint. .See Rail joint.
Desk stand, W. W. Dean 915,077 | Kettle stirring apparatus, M. E. Rickman.. 915,310
Desk, table, C. Birely ... 915,066 | Knife, S. Shemienes.........cooceviinnienn.. 915,269
Die holder ‘Witherell & 915,144 | Knitting machine o(penwork and tucking de-
Disinfecting device, Shipp & Lun 915,629 vice, circular, J. Schuyler 915,627

Ladle, M. H. Treadwell..
Lamp bracket, J. Rausch .
Lamp burner, V. V, Vargason
Lamp cord adjuster, W. Hagstrom, et al

Lamp, gas, Humphrey & Wright . ,602
Lamp, gasolene, J. K. Norstrom 915 692
Lamp socket, incandescent electric, A.
Weber, ST. tovviiriennennnieeennannns 915,135
Lamps, incandescent body for electric glow,

. V. Bolton... 915,657
Lantern, W. S. Hamm. 915 595
Leather staking machine, .

Zdanowski ......c000000. . 915,530

Ledger clamp, builders’, T. H. Kingston.
Level, spirit, J. Day............
Leveling instrument, R. Eberha
Lifting device, J. P. R
Liquid filtering apparatus, C. H. Perrin
Lock, A. B. VanesS.....c.ooeiivennnennnsens
Loom mechanical weft feeling mechanism,
Taylor & Buckley......
Loom reed, Cote & Snow.

Loom reed threading device, Cote & Snow.. 915,336
Loom, side filling stop motion, C. Partlow.. 915, 472
Loom tip support, automatic filling replen-

ishing, E. Cunniff, et al............... 915,161
Mail bag catcher, O. 0. Ayers..... . . 915,652
Mail bag catcher and deliverer, H. Garner 915,092
Mail hag delivering apparatus, F. H. Houg-

seesseecssssasettncsssnnasaetananne 915,439
Mail carrier support A. A, Maurer......... 915,102
Manipulator for feed tables for rolling

mills, J. Fawell.....coovviiiiiineninnnns 915,669
Massage. apparatus, vibratory, C. O. Lind-

StrOM evevreneronerncsrsssnnsccnnnenas 915,197
Massage device, J. Vanderslice............. 915,251
Massaging implement, O. N. Tevander ..... 915,315
Match box, J. H. McCord....oveeeunnns .. 915,206
Match box J. Vogt........ . 915,514
Matching machine, E.Koll.....oovveinnnnnn 15,098
Measuring instrument, electrical, C. Wiler.. 312,25

15,

Meat slicer, D. L. Appelberry..........
Mechanical movement, B. Huse....... ..
Mechanical movement, W. S. Oswald

Mechanical movement, J. D. A. Johnson.... 915,606
Merry-go-round, J. A. De Vito.............. 915,276
Metal coating apparatus, H. Roberts....... 915,480
Metal, method of and apparatus for forg-
ing, o SHCK..ovviiiieiinnnnniinnn 915,232
Metal working machine feed and alarm
mechanism, B. M. W. Hanson.......... 915,173
Milking machine, F. B. Shafer... . 915,312
Milk strainer, S. R. Whitehead.. . 915,519
Mill furnace, rolling, B. Peterson. ... ... . 915,109
Mirrors, manufacture of metallic, S. 0
Cowper-Coles .....cevvverneeneiennnenns 915,415
Moistener, sanitary adhesive, A. Dewerpe.. 915, 417
Mold, W. E. Frost.....cciveiieeinneiinnens 915,283
Mold and making same, E A, Connper...... 915, 555
Mold forming machine, F. A. Phelps....... 915,215
Molding box, etc., A. Schrag......... .. 915,489
Molding machine, A. O. Buckius, Jr.. +.. 915,158
Money receptacle, C. B. Johnson.......... . 915,676
Monkey wrench, quick action, J. L. Beers 915,540
Mono-hrom—trlchlorindigo and making same,
....................... . 915,338
Musical instrument pedal action, A. F. & C.
. Ceersesueatrrerrasinartnsnans 915,691
Musical inltrumentl, regulator for mechani-
cal players for, F. W. Draper.......... 915,420
Music roll container, L. Haas ...... ... 915,286
Nozzle, A. Pfau............. .. 915,214
Nozzle, spraying, J. C. Hull.......... . 915,180
Nozzle, water wheel, G. F. De Wein....... 915,277
Nut, ete., locking device, D. Wilson. ... 915,643
Nut lock, A. M. Ravilly............ . 915,217

Nut lock, L. M. Gilchrist.
Nut lock, D. Wilson...........cevvunn
Nut, lock or safety, Cramer & Langley.....
Obstetrical appliant}:el, M. H. Topping.......

0il burner, J ppin.......ooels X
0il saver, J. H. Gibson......... .. 915,589
Orchard heating device, F. Stapp...... ... 915,240
Ore dehydrating machine, W. A Neill cees. 915,371
Ore jig, S. W. Traylor......cccveeeeeeeenns 915,50
Qutlet box, G. Pullets....... 915,381
Oven, coke, W. B. Smith, Sr....... 5,
Oven, horizontal coke, F. ’J. Collin." . 915,680
Overflow alarm, J. Heydegger ...... . 915,348

Packing box, G. T. Riddle................. 915,118
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. Carefully Tested

in every important and unimport-
S ant fe:n.ure, and proved to be per-
fect in every particular are the
famous

Star Screw Cutting Lathes
which are made in our establishment.
Built to meet the severe requirements
of the modern machineghop, tool room
and laboratory. Get catalogue ‘B.”
'fHE_SENECA FALLS MFG. CO.
695 Water St., Seneca Falls, N. Y.

Engine and Foot Lathes

MACHINE SHOP OUTFITS, TOOLS AND

SUPPLIES. BEST MATERIALS. BEST

WORKMANSHIP. CATALOGUE FREE
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0.

Veeder Counters

to register reciprocating
movements or revolu-
tions, Cut full size.

Booklet Free.

VEEDER MFG. CO.

18 Sargeant St., Hartford, Conn.
Cyclometers, Odometers,
Tachometers, Counters
and Fine Castings.
Represented in Great Britain by

Messrs. Markr & Co., Ltd., 6

City Road, Finshury Square,

London, E. C.,, Engiand.

Have You Seen The Perfection Wrench?

The newest and best wrench made. All steel,
Great strength. Instantly adjusted. Easily and
quickly operated. Positive grip. _ Immense_ time,
trouble and temper saver. Indispensable to
Automobilists. Best “all round” tool ever offered
for sale. Must be seen to be appreciated. * You'll
want one when you see it.” For circular address

THE PERFECTION WRENCH COMPANY
Box 426 G, Port Chester, N. Y.

FOR
GUNSMITHS. TOOL
MAKERS, EXPERI-
MENTAL & REPAIR
WORK, ETC.

From 9-in. to13-in. swing.
Arranged for Steam or
Foot Power, Velocipede
or Stand-up 1'readle.

Send for Lathe Catalog.

W. F. &JNO. BARNES CO.
Establighed 1872.
1999 Ruby St., Rockrorp, lLL.

MOTOR DRIVEN S;.uectl:i:ficl)r
CRESCENT :l"r?:?ar
MACHINES circular

are neat, substantial, self con-
tained, snd give satistaction.

Band Saws, Saw Tables,
Jointers, Shapers, Borers,
Swing Saws, Disk Grinders,

Planers, Planer and Mateher,
Band Saw Blades

The Crescent Machine Co.
280 Main St.
Leetonia, Ohio, U. S. A.

GAS ENGINE DETAILS.—A VALUA-
ble and fully illustrated article on this subject is con-
tained in SUPPLEMENT No. 1292, Price10cents. Kor
sale by Munn & Co. and all newsdealers.

Reduces Gas Bills

Our GAS CONTROLLER stops
that Blowing and Breaking
Mantles and will actually save
you 15% to 30% on every gas
bill. We guarantee it.
Agents Wanted  Lasts a lifetime and needs no_atten-
tion. No expense after attached.  Drop a postal and let us
send prices. Write us today. References, any bank in Chicago.
Gas Users Association, 573 Madison Street, Chicago

(PATENTED)

ALCOMOLISM

For allaying the feverish desire for drink,
and in sustaining those who wish to give up
the liquor habit”

EARL’S ANTOL TREATMENT
is daily receiving the grateful testimony of
those whom it has benefitted. No absence
from business, no inconvenient conditions or
bad after effects. Correspondence strictly
confidential. The Cost is Very Moderate.
Write at once for free booklet.

John C. Earl, 267 Gates Av., Montclair,N. J.

Sole Agem for U. 8. A. and Cnnada

Grow Mushrooms
For Big and Quick Profits.
Ten years experience enables me to
give practical instructions that will
add $5 to 860 per week to your income
without interfering with regular occu-
pation.  For full particulars and free book,
address JACKSON MUSHROOM FARM,
3331 N. Western Ave., Chicago, llis.

Gas, Gasoline and

O1l Engines

Including Producer Gas Plants
By GARDNER D. HISCOX, M.E.

Sixteenth Edttlon. Revised, Enlarged and Reset.
Size 6% x 9% inches. 442 pages. 51
Price $2.50 postpaid

HIS new revised and enlarged edition is a com-
glete comprehensive and thoroughly up-to-
ate work, treating fully on the construction,
mstallallon operation and maintenance of
gas, gasoline, kerosene and crude petroleum engines.
It treats on the theory of gas, gasoline and oil
engines as designed and manu actured in the
United States, for stationary, marine and vehicle
power, together with their care and runmng
Electricignition by induction coil and jump spark
are fully explained and illustrated. Valuable in-
formation on the testing for economy and power
and the erection of power plants is also included.
The special information on producer and suction
ases cannot fail to prove of value to all interested
in the generation of producer gas and its utilization
in gas engines. A list of the leading gas and oil
engine manufacturers in the United States and
Canada. with their addresses, isincluded, as well as
a list of United States patents issued on gas, gaso-
lmf1 and oil engines and their adjuncts from 1875
to date.

MUNN & COMPANY, Publishers
361 Broadway, New York

illustrations.

I’acking box, collapsible, M. T. Lynch, Jr.. 915,455
I‘zlckin;: or shlppmg box, .T T Ferres. d ‘115 579
Packing pad, E. W. G 915,094
Pail, dlmlem A. Kol 915,715
T’aper. producing m
stock 915,145
Paper treating machine, A. W. Ilarrington. 915,672
P’arachute arrow, self-adjusting, R
Stewart ...t e e 915,34
Parchment-like skin, manufacture of, B.
Trenckmann .. 915,638
I’edestal table, O. G. Franks. .. 915,170
I'encil, J. Vasicek............ .. 915,130
I’ermutation lock, G. C. Martin. . 915,199
Perspectograph, R. Gohring .. 915,426
I’iano, automatic pneumatie, Larson & Os-
tergren .........ciiiiiiiiiii i 915,366
Picture projecting apparatus, J. M. 91 359

Kirby..

P’icture, pyrotechnic, J. E. Weissenborn...., 915,256
I'in. See Scarf pin.

PPipe, G. R. Dean........cccovvuiiinnnnennns 915,275
P’ipe diaphragm, W. C. Lautner... .. 915,683
Pipe molding machine, R. Ardelt.. 915,323
Pipe slip joint coupling, steam, J. E.
F. Bartol

I’ipe threading device, S.

P’ipe wrench, C. M. Quinley
Pistol, automatic, R. E. Flyberg
Pistol, toy, J. Darling..........

W
G.

H. Woerner
H. Young..

Plant support,

Planter, corn, . 915,148

Planter markers, means for operating, &

EN LODSTEN " wcoiujore storeis s o slole slolelselole olelo/o oo 915,615
Planter, potato, J. C. Wood................ 915,527
Plate clamp, A. J. Ford.................... 915,088
Plow, W. M. ITunter 915,297
Plow scrape brace, T. P. & A. J. Martin... 915,302
aost cap, J. Craig.....covvuiiiiiininenenns 915,074
Post mold, concrete sien, L. G. Ilaase. 915,287
Postmarking machine, M. J. Dolphin. 915,278
Potato harvesting machine, H. R. Lee 915,440

Powder container and measuring can,
R. Culbertson .............

Power, lifti.g, J. M. Robin..

Power transmitter and centroller,

. 915,560
915,114

(535 00 BB 5 o8 500000 ARB 0 G606 00 915,458
Press for making sewer pipes, ete., C. W,

AT N S 000 00006060000 08800860080000 915,640
Pressure burner, I'. Jottrand...... . 915,714
Pressure regulator. T. Montgomery 915,204
Printing press euvelop feeder, L. W. Whit-

(51 6600006500 600000580600000000608040 0604 915,140
Printing press sheet Conve}mg mpclmmsm,

F. % Stockholm. . ...oovieennnnennnn. 915,632
I’rinting surfaces, producing, O. Dodge..... 915,666
I'rojectile, haml firearm, A. Gleinich, re-

issue 12,927
Propeller, D. J Weddle. 915,136
l'mpellel', buoyant, S. S. Williams.......... 915,398
TI'ull support, J. . Campbell... 915,712
I'ulley mechanism, reversing, Darling & Cul-

DErtSOM .ottt it it i 915,564
Pump mechanism, M. B. Van Ness. : ")]5 253
I'ump, oil, A. B. Loney »4 b3
P’unch, loose, C. II. Cla ‘)1 ,659
I’ush piece device on watch crowns, C. Du-

chesne .................... 915,671
Rail anticreeper, A. Stucki . 915,634
RRail bonding apparatus, A. B. Ilerrick. 915,292
Rail clamp, laterally adjustable, Prautz &

Luckenbach 915,376
Rail fastener, H. C. Hunt..... . 915,603
Rail fastening, J. M. Fountain. 915,423
Rail joint, C. Bleicher........ 915,067
Rail joint, G. Lewis....... 915,196
Rail joint, Gorman & Beaty 5 915,591
RRail support, insulating third, Pfautz &

Luckenbach ........cciiiiiiii i 915,375
Railway guard iron, elevated, Pfautz &

Luckenbach .......oiiuiiiiiiiinnin e 915,374
Railway platform safety fence and gate, C.

G S0 NG a0006 0000000 0MNS SR A6 A B0 o 915,122
Railway, pleasure, J. W. Rehling. 915,382
Railway rail stay, Cotton & Ilenderson..... 915,558
I{.nl\\.\v safety appliance, C. J. Kintner.... 915,188
Railway safety system, electric, C. J. Klnt—

(519 Ha0a0060000000080006000 915,189
Railway signal, C. J. Kintner . 915,190
Railway spike. G. F. Garrity.. 915,580
Railway switch, G. A. Uggeldahl... 915,129
Railway tie, W, 1L Castle.......... ...... 915,072
Railway traffic controlling apparatus, Dodg-

son & TTOWe. ..o vvr i iiiieineennnns 915,081
Railway truss system, elevated, DPfautz &

Luckenbach ........ ... i iiiiiiiiiiin. 91 7,377
Railway wheel mounting, J. . Brown..... 915,548
Ramie and other similar substances, treat-

ment of, Raw & Sumner................ 915,218
Ratchet wrench, adjustable, T. A. Jones.... 915,442
Reciprocating machine tools and the like,

electromagnetic apparatus for, II. A.

B 0] 1) 915,438
Reel holder, A. J. (‘handler.... 915,333
Retlectors, nmnufactme of, S. O. CO\\pel-

Coles ......covviinnnn . 915,414
Refrigerating mechanism, I‘ 915,621
Refrigerator, G. M. Walker. ‘H.» 515
Rein holder, IL J. Yount................... 915,528
Resistance device for the rehound of vehicle

springs, adjustable, G. N. Scott 915,227
Rest, steady, B. M. W, Ilanson........ . 915,175
Retort and shaker and cooler, combined,

S. Guibbini .. 915,428
Rifle sight, E. E. Gibbs...... . 915,670
Ringer, harmonic, M. S. Conner. 915,334
Road and building same, A. L. 915,062
Road machine. M. M. Sickler............... 915,492
Roasting furnace, mechanical, R. von Zelew-

< [ . - W oo . 915,531
Rock drilling machine, gasolene opelatmg,

S TR 2 T P SR Y 915,320
Roller bearing, self-righting, O. F. Zahn. 915,529
Roof truss, D. W. Morrison................ 915,461
Root cutting attachment for plowing ma-

chines, J. G. Rountree................ . 915,483
Root cutting machine, J. G. Rountree. 915,484
Rosin, purifying, . T. Yaryan.... 915,401
Rosin, treatment of, H. T. Yaryan. 915,402
Rotary engine, J. Funkhouser 915,001
Rotary engine, A. I. Snodgra : . 915,236
Rotary engine, C. C. Ilolloway...... 915,296
Rotary engine, A. V. Rudd.......... < ‘) 15,549
Rotary engine, J. J. Tanner......... 5 )63
Sad iron, E. . Stenman......... 5000 R 91 ,242
Saddle, harness, C. I'. Wiesenmeyer... 5 91.),.)20
Saddle, running board, J. J. Hoffman 915,351

Safe auxiliary locking mechanism, A. Marsh 915,617
Sail, skating, J. L. Johnson................ 915,677
Sandwich machine, cracker, Oestreicher &

Clark 915,469
Sash balance, R. T. AXe.....covviiuiinennnnnn 915,405
Sash fastener, C. J. Ilolzer. ‘)15 437
Sash lock, L. M. Greeno 15,593
Sash lock, G. Iilpert................... . 915,600
Sash weight, sectional, V Sanborn. . 915,223
Saw carrier, crosscut, W. M. Ruggles. 915,384
Sawing machine. W. S. Overlin..... 915,210
Sawmill set works, IT. M. Lofton. 915,198
Scaffold jack, J. Schwilling. . 915,226
Scale, automatic weighing, N. 915,468
Scale, milk weighing, G. R & \\'

0] ¢ 1= 915,620
Scarf pin, brooch., ete., Kantor & 915,678
Scoop, H. B. & J. A. Sauerman............ 915,486
Screw and other fastening ornamental cap,

S. Bowen 915,068
Screw propeller, . 915,255
Separator. See Cream separato
Separator, D. K. Swartout. .. 915,508
Set digger, onion, C. Smith . 915,233
Shade bracket and curtain pole holder, \\m-

dow, I'. MecNeil....... ... ... iia... 915,208
Shade hﬂme, adjustable window, D.

BV IR SE 0 0 o SRBE RO E AR SRS 915,151
Shade holder, W. S. Stapley.
Shade roller, C. M. Eveleth.
Shade \\'inder, B. DPrice......
Shaft aliner, A. S. Church..
Shaft coupling, D. T. AMcNiel.
Shaft hanger, A. Q. Wolf...
Shears, Shaw & Spellman.....

Shears, slide cut, F. S. Iolley. a5
Shipping crate, collapsible, Scott & §tver
Shoe, brake, G. M. Beard

Shoe shining bracket. J. C. Walsh N3 01) 516
Shoe, swimming, L. Marrotte............... 91)407
Shoulder and body brace and hose supporter
combined. L. J. I{nowles.... . 915,191
Sifter, ash, C. E. Devermann .. 915,078
Sign, F. E. Caywood.......... .. 915,268
Signaling system, N. B. Cregier............ 915,075
Siphon, ete.. protecting guard, D. Landau... 9]5,364
Skip or load carrier, A. Lambert........... 915.363
Smelting furnace, A. Koch................. 915,192

POWER REQUISITES

Get the engine that runs reliably, requires least attention and
is a dependable starter.
The simple, powerful

meet the requirements.
They are especiall

ndapted to all meclmnf
cal purposes—a  style
and size for every ser-
vice.

Casoline
s Engines

Vertleal, 2, 3 and 25-H. P.
]lorlzontal (portable and stationary), 4, 6,8, 10, 12, 15 and

Alr Cooled, 1 and 2-H. P.

Callon L H. C. Agents or write for catalog.
INTERNATIONAL HARVESTER CO. OF AMERICA
(Incorporated)

16 Harvester Bldg., Chicago, U. S. A.

HARROUN

8 Cylinder V-Motor

40 H.P, Weight 175 Ibs.
Water-cooled or Alr-cooled

Continental Engine Co.

10 S.Canal St., Chicago

GOES LIKE SIXTY
SELLS LIKESIXTY, 60
SELLSFORSIXTY

GILSON

S GASOLENE

kfor catalog-all sizes

GILSON MFG. CO. 308 rut St. Port Washington, Wia,

Death in the Phone !

SheDoesn’

—Know |
YOU TELL HER |
thatif she presses
her lips against
the mouthpiece of
an undisinfected
Phone she takes
chances of be-
coming infected
with loathsome
and incurable
diseases.

SCIENTIFIC
TESTS PROVI
that the mouthpiece of every undisinfected Phone swarms
with malignant Germs, which she may inhale and thus con-
tract Tuberculosis, Dlphthenn. Typhoid, Pneumonia, or even
a more revolting disease! The diaphragm of the Phone, upon
which the breath of the user condenses in large drops, forms
an ideal incubator for GERMS; Guinea pigs inoculated with
such drops develo Tuberculosis of the ﬁmgs

Even the healthy mouth harbors Germs of dread disease
which might prove fatal if transmitted to a person susceptible
to disease

Scores use your Private Phone: it may infect you even
though your lips do not touch it— for you cannot use it with-
out inhaling the exhalatlons of others. See the drops on the
diaphragm ; smellit. Ask your Physician or any Bacteriolo-
gist ] rite us for convincing proof. Take no chances;
equip your Phone with a

DIOZO PHONE DISINFECTOR

& Deodorizer. It KILLS Germs—Destroys odors. Keeps the
mouthpiece constantly DISINFECTED. Applied in less than a
minute! Guaranteed for one year. No care, trouble or recharging.
It does not interfere with the operation of the Phone. Attractive n
appearauce ; made entirely of metal, sluminum finish and filled with
solid DIOZO—no LIQUID. We mail one toany part of the world,
postpaid, for 50 cents.

PARKER CHEMICAL CO., 233 Market St., CHICAGO

w E L L DRILLING

MACHINES

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

WILLIAMS BROS., Ithaca, N. Y.

guaranteed. o “freak’

explosions** or ‘‘ back fire,”

ROBERTS MOTOR CO.,

Roberts’ Motors Are Trouble Proof

They are designed by E. W. Roberts, M.E.,, one of the most expert mechanical engineers
inthe U.S,, and constructed under his personal supervision,
ideas—no gaskets—economical in use of fuelfmterchangeable
parts that _ﬁl perfectly remarkable ﬂexnblllly of control—simple in construction—'" no_base

and tested in the BEST TESTING ROOM in the U. S.
WRITE FOR OUR CAT ALOGUE and Book of Testimonials

1% to 60

H. P., and every one

1411 Columbus Ave., Sandusky, Ohio, U. S. A.

The perfect light for every
purpose. Better than elec-
tricity — cheaperthan kero-
sene. Makes it possible for
every one to be independent
and own their own light
works. If you can afford
kerosene lamps you can af-
ford the “Best” Light. The
saving in expense quick-
ly paysits cost. Every
p guaranteed. Cate
alog free. Agents

wanted.

‘Write to-day.

=—

9
OVER 200
STYLES

400 CANDLE %’

2

_)g

The
Best Light Co.
87 K. 5th St.
Canton, 0.

Rolled Plate

Collar Buttons
Outwear all
Others

THIS DIAGRAM ILLUSTRATES
QUANTITY OF GOLD IN
IMITATION BUTTONS

THIS ILLUSTRATES QUANTITY
IN THE
KREMENTZ BUTTON

At all dealers, Gold and rolled plate. Insist on the
Krementz. 1f damaged in any way a new one free.
Story of Collar Button showing shapes and sizes free.
If dealer will not supply, we will.

Krementz & Co., 77 Chestnut St., Newark, N.J.

Sendfor our free Boat Book.

Do not think of buying a launch until you
s¢¢ °U" Four Launch

Only $121 for

this complete

16 foot launch.

2/ H.P. guaranteed, self-starting engine.

$144 for 9% mile per hour “Speedaway.” $153

for_canopy topped “Winner.” $160 for Auto-

topped 3 H. P. “Comfort.” All 16 feet jn

length. Engine result of 30 years’ experience,

Weedless wheel and rudder. Shipped imme.

diately on approval. Send postal for our hang.
some catalogue today—it’s a gem.

C. T. WRIGHT ENGINE CO.
603 Washington Street,
Greenville, Mich.

Musical Tubular Bells

Highest Mechanical and Musical Art

Have you a taste for MUSIC?
Notalent required. Not only in-
creases social standin g, biat some
people have had their salary in-
) creased five told by using our
| Musical Novelties. Can be
learned in hours where ordinary

instruments takes months.

i Send for our new 100-page f{llustrated
catalog free. Also 24 pages standard and
popular sheet music arranged for one or two
people, showing how to play our instru-
ments, for 24 cents in stamps.

J. C. DEAGAN
2157 No. Clark St., Chicago, Ill,

Rnler Agenfs Wanted

in each town to ride and exhibit sample
1909 model. Write for Special ()_ﬂgr.
Finest @uaranteed ¢
1909 Models o
;&5%1’ Caasie&’dgra]&cc‘i ?nd Puncture-Prooftires.
odels
all of best makes $7 fo $'2
800 . ecgm."li-’land Wheels
mares ana models,
£008 AS REW. o' vevnnn.. $3 fo $8
Great Factory Clearing Sale.
(\ We Ship On Approval without a
\l cent deposit, pay the freight and allow
{ TEN DAYS’ FREE TRIAL.
Tires, coaster-brakes, parts, te-
y pairs and sundries, halfusual prices. Do not
buy ti]l you get our catalogs and offer. #¥rite now.
YCLE CO., Dept. L175,Chicago

WE WILL QUOTE YOU
PRICES DIRECT

which save you 826.50 on buggy
shown below. You can save at
same ratio on 1256 other styles
Split Hickory Vehicles and full
line of harness. Send for big
Free Book. It tellsall and,
gives prices. Write today. \\
H. C. Phelps, Pres.

The Ohlo Carriage Mfg. Co.
Station 383, Columbus, Ohio

(SPARK COILS

Their Construction Simply Explained

Scientific American Supplement
160 describes the making of a 1}4-inch spark
coil and condenser.

Scientific American Supplement
1514 tells you how to make a coil for gas-
engine ignition.

Scientitic American Supplement
1522 explains fully the construction of a
jump-spark coil and condenser for gas-engine
ignition.

Scientific American Supplement
1124 describes the construction of a 6-inch
spark coil.

Scientific American Supplement
1087 gives a full account of the making of
an alternating current coil giving a 5-inch
spark.

Scientific American Supplement
1527 describes a 4-inch spark coil and con-
denser.

Scientific American Supplement
1402 gives data for the construction of coils
of a definite length of spark.

The above-mentioned set of seven papers
will be supplied for 70 cents.
Any single copy will be mailed for 10 cts.
MUNN @ COMPANY, Publishers
L36l Broadway New YorkJ




254

Scientific American

Marcu 27, 1909,

i

Classified Advertisements

Advertising in this column is 75 cents a line. No less
than four nor more than ten lines accepted. Count
seven words to the line. All orders must be accom-
panied by a remittance. Further information sent on
request.

READ THIS COLUMN CAREFULLY.—You will find
inquiries for certain classes of articles numbered in
consecutive order. If you manufacture these goods
write us at once and we will send you the name and
address of the party desiring the information. There
18 no charge for this service. In every case it is
necessary to give the number of the inquiry.
Where manufacturers do not respond promptly the
nquir T .
inquiry may be repeated MUNN & CO.

BUSINESS OPPORTUNITIES.

JUST OUT—Low-priced, 3-1b. mop; turn crank to
wring; clean hands ; women all buy; 150 per cent. profit;
catalog free. For full information and particulars, ad-
dress U. S. Mop Co., 403 Main St., Leipsic, O.

fnquiry No. 8868S.—Wanted to buy nickeloid for
buttons.

DONT LET YOUR PATENT LIE IDLE. We’ll make
—dies and tools and manufacture your article ready for
market. Write now—don't delay. Southern Stamping
& Mfg. Co., R. 8., Nashville, Tenn.

Inquiry No. 8877.—For manufacturers of convex
glass for pictures.

PATENTS FOR SALE.
FOR SALE.—Patent No. 911.974. Simple and efficient

device to set a spring-pole in connection with a steel
trap. Will fill a long-felt want among trappers. Cheap to

produce. M. Gravatt, P.O. Box 272, Charlottesville, Va.

Inquiry No. SS885, — For_manufacturers of the
** Mysterious Ball ” like that of Mr. Lepere’s—a man iu
a ball.

FOR SALE.—Patent No. 909.525. Portable shutter
lock. A sure winner. For further information address
J. L. Benton, €17 Grosse Bldg.. Los Angeles, Cal.

Inquiry No. S889.—Wanted to buy a machine
which breaks and divides apricot stones.

PATENT FOR SALE.—Ffigures and vrint in paper,

invisible when the Paper is dry, visible when wet. For
advertisements, political eartoons, toys. Address Dr.
Otto Meyer, Richmond Va.

Inquiry No. 8894.—For manufacturers of an auto-
matic camera for making photographs on pin trays, etc.

FOR SALE.—Patent No. 912,693, issued February 16,
1909. An improved grease cup especially designed for
automobiles. Easy to manufacture. or particulars
address Paul G. Leistner, St. Charles, Mo.

Inquiry No. 8897.—For the manufacturers of the
“Lid on” can opener.

FOR SALE.—Patent No. 912,920. Outright or on rov-
alty. Metal tie without bolts or spikes to hold rail.
For further particulars address F. Timmons, 1246 W.
Alameda, Denver, Colo.

Inguiry No. 8904.—-Wanted to buy new or second
hand machinery for making * bow type,’ mouse and
rat trap springs and wire parts, single machine or full
outfit.

FOR SALE.—Patent No, 912,972. Device for the re-
lease of horses and cattle in case of fire. Can be manu-
factured cheaply. 1ndorsement of fire underwriters.
Sell reasonable. G. W. Mayberry, Station M, Phila., Pa.

Inquiry No, 8908.—For a dealer in tapes and cords
for Venetian blinds.

FOR SALE OR LEASE.—Pat. No. 804.390. Down face
concrete block machine, double air chambers, moisture
proof. Face brick or design any color. Will consider
royalty. 'I'. Summers, 2526 Agnes, Kansas City, Mo.

HELP WANTED.

WANTHKD.—First-class tool maker on jig and fixture
work. No other need apply. Address U.s. Co., Box
T3, New York.

Inquiry No. S909.—For a machine to paint shade
or blind rollers.

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturers in alllines sup-
plied at short notice at moderate rates. Small and
special lists compiled to order at various prices. Es-
timates should be obtained in advance. Address
Munn & Co., List Department, Box 773, New York.

Inquiry No. 8918,.—For manufacturers of “Wydt’s
Electro-Catalytic Sparking Plug.”

A LIST OF 1,500 mining and consulting engineers on
cards. A very valuable list for circularizicg, cte.
I'rice_%15.00. Address Munn & Co., List Department,
Box 773, New York.

Inquiry No. S921.—For the manufacturers of gilt
paper

MISCELLANEOUS.

WANTED.—Maker for my vehicle wrencb, No. 509,514,
patented January 12, 1909. Address Carroll J. Atkins,
Cando, North Dakota.

Inquiry No, S922.—Wanted the address of Worth-
ington Boiler Co.

UNITARIAN LITERATURE, including sermons and
weekly publications, sent free, on aﬁplicutiun to Miss
Peck, 106 George Street, Providence, R. I.

Inguiry No. 8926.—Wanted_ to buy a tree digger
of steel piates which are forced down beside the tree
and locked in position.

Inquiry No. 8927 .—Wanted to buy ah apparatus
for sterilizing water at the tap by an ozonizer.

Inquiry No- 8928,.—For the manufacturers of a
steam rotary excavator as described in the Scientific
American of December 12, 1908, page 347.

Inquiry No. 8931.—For parties who reanufacture
the Western Stump Borer for boring stumps.

Irquiry No. S934.—Wanted to buy seal and book
of blank stock certificate. —

Inquiry No. 8936.—Wanted machinery used to
spin_Or wrap &mper pencils in the manner that paper
pencils are made.

Inquiry No. S941.—For manufacturers of ma-
chinery for making fly screens.

Inquiry No. 8942.—Wanted to buy apparatus to
enable anyone with rheumatism or otber causesto hold
a penholder.

Ingniry No. 8943.—Wanted a portable hand ma-
chine for breaking stotes for installing road surface.
To be worked by two or three men.

Inquiry No. S944.--For the address of the manu-
facturers of the King or lever collar button.

Inquiry No. S948.—For manufacturers of gearing,
noiseless or otherwise. suitable for speed of 3,005t0 4,000
r. p. m, for wheels 5 inches diameter.

Inquiry No. 8950.—For manufacturers of ma-
chinery for the production of Coquito, Palm, Babosa,
and Mame seed or nuts.

Inquiryv No. $951.—For manufacturers of ma-
chinery for making milk bottle sanitary tiber caps.

Inquiry No. 8952.—For firms making apparatus
zgr»usmz oil for fuel under a steam boiler instead of
al.

Inguiry No. 8953.—For manufacturers of water
turbines.

Inquiry No. 8954.—For machinery used in manu-
facturing collar buttons.

Tnquiry No. S955.—For a machine to extract the
small kernel from the pea-nut.

Inquiry No. 8956.—For makers of wood distilling

machinery, also makers of philosophical instruments
and chewists’ hardware.

Inquiry No. 8957.— Wanted manufacturers of
angle bars either malleable steel or sheared.

Inquiry No. 8938,—For the manufacturer of a
drier for sugar beet pulp.

Inquiry No. 8959. — For manufacturers of any
platinum sponge gas lighter,

Inquiry No. 8960.—For the address of the Wind-
sor Mfg. Co., manufacturers of waterproof collars and
cuffs.

. Inquiry No.
imitation pearls.

S961. —For the manufacturers of

Smelting furnace, ore, J. T. Jones, reissue.. 12,928
Smut machine, R. J. Owens....... 915,107
Soap holder, P. W. Smith... 915,495
Sodium sulfid, E. IL Strickler............. . 915,633
Solid substances from liquids, vacuum drum

filter for separating, lI. Ilencke........ 915,436
Spark plug, E. Santsche......... 5 915,485
Spectacles. J. Savoie............... 915,487
Sphygmomanometer, Bishop & Grace... .. 915,329
Spooler, spinning, or similar machine yarn

cleaner, J. R. & W. B. MacColl........ 915,300
Stage scenery, etc., apparatus for raising

and lowering, A. Willlams............. 915,523
Stage setting, de Soria & Corrigan. . 915,631
Stamp, atmospheric, C. H. Krause..... 915,302
Steam boiler, multitubular, J. II. Ilumen.. 915,379
Steam generator, electric are, W. W. Won-

ner .. 915,526
Steam motor, rotary, I 3 '.’)15,2(_)0
Still, domestic, I'. R. Daley 915.2‘:_;
Stock marker, G. M. Jackson.... 915,355
Storage battery jar, C. W. Bentley.... 915,328
Store front and show case construction, A.

G. Higgins «.....ooviiiinninnn . . 915,599
Stove, reversible draft, E. R. Stasch 915,500
Strip perforator, Bancroft & Indahl . 915,537
Supporting frame, mattress, G. W. Bent... 915,064
Suspenders, W. Freeman.. 915.089
Sweeper, pneumatic, W. P. Leiste . 915.613
Switch point thrower, C. Weiss........ . 915.396
Switch rod connection, J. G. Wise...... .. 915.524
Switch thrower, automatic. Babam & Carr.. 915.709
Table support, drafting. N. W. Dexter. . 915,418
Tag, C. C. AKE, ceannenaen 5 . 915,157
Tag fastener, I. Kaufman.. ... 915,357
Talking machine, magazine, C, E. & W. H.

Krueger ............ 5 915,448
Tank operating device, flush, B. O. Tilden.

915,636, 915,637
Tap head. automatic, I. A. Douglas........ 915,568
Tapping head or thread cutter, G. A. & L.

E. Miller ............... 915,201
Telautograph, E. Belin.. 915,154
Telephone apparatus, I*. S. Weyrs..... 915,518
Telephone call recording machine, H. Fas-

cher ............ P . 915,578
Telephone pole, E. J. D all. 915,305
'Telephone receiver, .J. Dixon.. 915,079
Telephone receiver, A. Rector .. 915,625
Telephonic exchange switchboard, E. A.

Grabam % .. .  C g e - - e =il s ... 915,692
Textile material combing machine, C.

Kroger ............ e e e e e SEw eee 915,104

Thresher screen leveling device, J. Martyn. 915,688
Tie. See Bag tie.
Tie, J. II. Stewart. 915,244
Tie clasp, I. C. Hic 915,176
Tie holder, G. Bulloc 915,550
Tire case, F. E. Bowers... .. 915,069
Tire case, spare, F. E Bowers... . 915,265
Tobacco leaf stemming machine,

IBENAET] .+ olc v o cleioieisiolsiolaioialels sialelalslalo slolelelols 915,342
Tool handle, W. II. Ilornberge . 915,675
Tool, screw thread cutting, F. E. Ross..... 915,383
I'rack section tram .rail system, movable, J.

JENVSLOD ororazess o ole skezsze o ole o saszs g . 915,604
Tramway buckets, traction rope gripping de-

vice for aerial wire rope, J. IL. Mont-

BOMETY «iieiieenenreenennannnn ... 915,104
Transplanter, C. D. Briddell....... . 915,546
Transportation system, W. C. Carr.. 915,071
Trip guard, W. J. Parrott......... 915,471
Trolley catcher, Kramer & Ilague . 915,193
Trolley pole. G. Barr, Sr..... . 915,152
Trolley switch, J. J. Ruddick.. .. 915,700
Truss system for elevated structures, trans-

verse, Pfautz & Luckenbach.......... .. 915.378
Tube, milk, F. B. Shafer............... .... 915,313
Tubes from metal strips, machine for the

manufacture of, N. Heid............... 915,673
Tubes of grain drills, mechanism for rais-

ing and lowering. J. Stoland. . 915,245
Turbine A. J. Lege..... . 915,099
Turbine governor, elastic, J. Wil . 915,716
Turbine, steam, .J. F. M. Patitz. 915,212
Turbine, steam, I*. H. Lindner .. 915,451
Turn table. F. Kobler...................... 915,360
Turpentine and rosin from resinous woods,

removing, H. T. Yaryran............... 915,400
Type casting machine, Baneroft & Indahl.. 915.538
Typewriting machine, E. Il. Berry..... ... 915,541
Typewriting machine, 1. Briggs . 915.547
Typewriting machine, .J. D. Daugher . 915,662
Typewriting machine, W, D. Keene. . 915.679
Union or combination suit, I". Guettho 915,594
Universal coupling, G. W. MecClintock. 915,690
Unloading device, J. Tribe.......... . 915,319
Valve, N. C. Bassett e 915,263
Valve. Blanchard & Darling....... 915,544
Valve, automatic, J. B. Perkins... 915,624
Valve, check, Zillgitt & Stebbins... 915,648
Valve, expansion, D. Billiard...... 915,543
Valve gear, II. Sanderson, et al. 915,224
Valve mechanism, R. Howard..... . 915,353
Valve, safety gas, W. Shackleton. 915,706
Valve, steam, C. II. McCutcheon.. 915,467
Valve structure, IT. White........ . 915,321
Vanner, D. K. Allison........... . 915,322
Vehicle and cable reel, electric,

SIONS L.t e e e 915,311
Vehicle. electrically propelled 5

Ducasse . 915,667
Vehicle recoil check, II. A. Tlouse. 915,440
Vehicle, short turn, ITI. . Gleasor 915,344
Vehicle spring, W. W. Rlair.. . 915,264
Vehicle spring, J. . Beatty 915,326
Vehicle spring, F. N. Emley 915,337
Vehicle spring, C. Owens..... 015,470
Vehicle wheel, S. Il. Garst. . 915,093
Vehicle wheel, T. Midgley... . 915,304
Vehicle wheel, C. W. French. . 915,585
Vending device, C. C. Donnell.. . 915,279
Veneer scoring mechanism, W. W. Wood 915,147
Violoncello support, J. A. Gould veeees. 915,345
Vise, N K 56500 00060000070000000003000 915,184
Vises, attachment for the jaws of, Shank-

land & Brown............. cereeeeeeees 915,490
Wagon brake, Liebly & Wilson.. . 915,685
Wagon lock, G. A. I’arks 915,623
Wall and ceiling, fireproof, De Marquis &

(829 L3565 0000000000080000300000 915,665
Wall, fireproof., W. Dryden 915,570
Wall lining, W. Lemb...... . 915,195
Wall. reinforced concrete reta

frey . SO 00 0000 R0 00080000 .. 915,590
Wardrobe garment support., W. Freeman.... 915,340
‘Washing machine, A. C.. Willis........ 915,143
Washing machine, F. Dunsmuir 915,572
Watch stem, G. Hart...................... 915,433
Water closet cabinet for infants, G. John-

EL1 i e 60000000000600 00000000 500000000 . 915,442
Water conductor, W. J. Minns. ... 915,459
Wave motor, T. J. Beaudette . 915,153
Weather strip, J. Kammerer cee. 915,445
Weight carrying mechanism, C. T1. Seymore. 915,628
Welding by electricity, apparatus for, C.

E. Thompson ..........coo.iiuieiiunnnan. 915,249
Wheel antiskidding tire attachment, I II.

Frey ot e 915,713
Wheel driving mechanism, motor road, W.

TeNZ . ...vonnn. e . 915,367
Wheelbarrow, J. E. Armstrong.. 915,533
Whip, drover’s, G. E. Smith....... 915,493
Wind anu stringed instrument, combination,

A. Herrling ......cviveeenenronsennoss ‘. 915,293
Window frame glazing strip, T. A. Wil-

liams ........ 0008000a00000000060000000 915,142
Wire gate fastener, J. W. van Newki . 915,511
Wire stretcher, D. O. Miner. oo 915,368
Wire stretcher, fence, J. R. Locke......... 915,686
Woodworking machine attachment, E. Soder-

gren ...... 8 880006000 915,496
Woven fabric, . B. La 915.365
Wrench, J. M. Kearnes... ... 915,446
Wrench, T. H. Mumma . 915.463
Yoke, W. T. Minor...... 915,202

Yoke, cattle, E. IL. Rook.... 915,115

Popular Scientific Books

The Scientific
American Boy

By A. RUSSELL BOND
320 Pages. 340 Illustrations
Price, $2.00 Postpaid

This is a story of outdoor boy life, sucgesting a
large number of

diversions which, =
aside trom affording
entertainment, will
stimulate in boys
the creative spirit.
In each instance
complete practical
instructions are
given for building
the various articles.

The needs of the
boy camper are sup-
plied by the direc-
tions for making
tramping outfits,
sleeping bags and
tents; also such
other shelters as
tree houses, straw
huts, log cabins and
caves.

The winter diver-
sions include ins-
tructions for mak-
ing six kinds of
skatesailsand eight
kinds of snow shoes
and skis, besides ice
boats, scooters, sledges. toboggans and a peculiar
Swedlsh contrivance called a ** rennwolf.”

Among the more instructive subjects covered are
surveying, wigwagging, heliographing and bridge
building, in which six different kinds of bridees,
including a simple cantilever bridge, are described.

In addition to these, the book contains a large
number_ of miscellaneous devices, such as scows,
canoes, land yachts, windmills, water wheelsand the
like. A complete table of contents sent on request.

12mo.

The Scientific American
Cyclopedia of
Receipts, Notes and Queries

15,000 Receipts. 734 Pages
Price, Cloth, $5.00; Sheep, %6.00; Half
Morocco. $6.50, Postpaid,

This is a careful compi-
lation of the most useful
receipts which have ap-
peared in the Scientific
American for more than
half a century. It is the
most complete volume on
the snb{ect of receipts
ever published. Over1,500
selected formulasarehere
collected, nearly every
branch of the useful arts
being represented. It has
been used by chemists,
technologists and those
unfamiliar with the arts
with egual success, and
has demoustrated that it
is a book which is useful
in the laboratory, factory
or home. An alphabetical
with abundant cross references,

arrangement,
makes it an easy work to consult. The Appendix
con taing 900 of the very latest formulas as well as 41
tables of weights and measures and a dictionary of

chemical synonyms. A full table of contents will

be sent on application.

Experimental Science

By GEORGE M. HOPKINS
25th Edition, Revised and Greatly En«
larged. Two Octavo Volumes.

1,100 Pages. 900 Illustrations. Cloth
Bound, Postpaid. $5.00. Half
Morocco, Postpaid, $7.00

Thisbook treats on the various topics of physics
in a popular and
practical way. It
describes the appa-
ratus in detail, and
explains the experi-
ments in full, so
that teachers, stu-
dents, and others
interested in phy-
sics may readily
make the apparatus
and perform the ex-
periments without
difficulty, The aim
of the writer has
been to render phy-
sical experimenta-
tion so simple and
attractive as to in-
duce both old and
young to engage in
it tor plcasure and
profit.

Parents secking a
desirable book for
children will find
‘‘Experimental
Science” exactly
suited to boys of
scientific or mechanical turn of mind. It will fur-
nish subjects for rational amusement and enter-
tainment for many evenings. All intelligent per-
sons should have at least an elementary krowledge
of physics to enable them to understand and appre-
ciate what is going on in the world. This can be ac-
quired by reading ‘Experimental Science.” It is
the most thoroughly illustrated work ever published
on Experimental Physics, and its unprecedented
sale shows conclusively that it is the book ot the age
for teachers, students, experimenters, and all
others who desire a general knowledge of Physics
or Natural Philosophy.

The New Agriculture

By T. BYARD COLLINS
12mo, 374 Pages, 160 Tllustrations
Cloth, price, $2.00

This new and valuable work sets forth the changes
which have taken place in American agricultural
methods which are transforming tarm life formerly
80 hard, into the most independent, peacetful, and
agreeable existence. Farm life to-day offers more
inducements than at any previous riod in the
world’s_history. and it i8 calling millions from the
desk. The present work is one of the most practi-
cal taeanses on the subject which has ever been
issued.

The latest and best book on_the subject. Con-
tents: I. The New Call to the Farm —II. The
New Sqil-Imaation.—III. The New Fertilization,
—1V. The New Transportation.— V. New Interests.
—=VL New Creations —VII. New Varieties.— VI1I
New Practice.—IX. New Machinery.—X. The New
Insmiration.

MAGIC Stage lllusions and Scientific Diver-

sions, including Trick Photography.
Compiled and Edited by ALBERT A. HOPKINS

With an Introduction by Henry Ridgely Evans

Large Octavo, 568 Pages, 420 Illustra-
tions. Attractively Bound in Cloth.
Price $2.50.

This work appeals to
old and young alike,
and it is° one of the
most attractive holi-
day books of the year.
The illusions are illus-
trated bty the highest
clags of engravings,
and the exposes of the
tricks are, in many
cases, furnished by the
-prestidigitateurs [

“themselves. Conjur-
‘ing, large stage 1llu- |
sions, fire-eating, i
sword swallowing,
ventriloquism, mental
magic. ancient magic,
automata, curious
teys, stage effects, pho-
tograpnic tricks, and
the projection of mov- (i
ing photographs are [l
all’ well deacribed and
illustrated. making a
handsome voiume. It
is tastefullyprinted
and bound. Acknowl-
edged by the profession to be

ork on Magic.

A Complete Electrical
Library

By Prof. T. 0°CONOR SLOANE

Aninexpensive lib-
rary of the best books
on Klectricity. Put
up in a neat folding
box. as shown in cut.
For the student, the
amateur, the work-
shop, the electrical
engineer, schnols
and colleges. Com-

Tising five books, as

oliows:

Arithmetic of Elec-
tricity, 162 pages, $1.00
Electric Toy Making,
183 pages, . . . &1L00

How to Become a
E Successful Electri-
Foz cian, 202 pages, $1.00

Five volumes, 1,401 pages Standard E]ectrical
and over 495 illustrations Pico.onary, 652 pges,

Tice, . . o .
Electricity Simplified, 172 pages, . . . . . . $1.00

A valuable and indispensable addition to every library.

OUR GREAT SPECIAL OFFER.—Wewill
send prepaid the above five volumes, handsomely
bound in blue cloth with silver lettering, and -
closed in a neat folding box, as shown in the illus-
&yation. at the special Reduced Price of
%5.00 for the complete set. The regular price of
the five volumes is $7.00.

Home Mechanics for
Amateurs

By GEORGE M. HOPKINS

Author of ** Experimental Science.”

12mo. 270 Pages. 3:20 lllustrations.
Price $1.50 Postpaid.

The object of this
book is to furnish the
amateur with sugges-
tions whereby he may
pass many pleasant
hoursinhis work-shop.
No complicated appar-
atus is required in
carrying out the sugz-
gestions. Any one with
ordinary mechanical in-
fenulty and baving a

athe and a tew tools
can make the experi-
ments. Itisathorough-
1y practical book by ghe
most noted amateur ex-
fenmenter in America.

t appeals to the boy as
well as the more ma~-
ture amateur.

It deals with wood-
working, household ornaments, metal-working,
lathe work, metal spinning, silver working: making
model engines, boilers, and water meotors; making
telescopes, microscopes and meteorological instru-
ments, electric chimes, cabinets, bells, night lights,
avnamos and motors, electric light, and an electri-
cal furnace.

Holidays and evenings can be profitably occupied
by making useful articles for the home or in the
building of small engines or motors or scientitic in-
struments.

Scientific American
Reference Book

(2mo. 516 Pages. Illustrated. 6 Colored
Plates. Price 81.50, postpaid

The result of the quer-
ies of three generations
of readers and correspon-
dentsis crystallized in this
book, which has heen in
course of preparation for
months. It is indispensa-
ble to every family and
business man. It deals
with matters ot interest
te everybody. The book
contains 50.000 facts, and is
much m.ore complete and
more exhaustive than
anything of the kind
which has ever been at-
tempted. The* Scientitic
American Reference
Book ” has been compiled
after gauging the known
wants of thousands. It
has beenrevised by emin-
ent statisticians. Infor-
mation has been drawn
from over one ton ot Gov-
ernmentreports alone. It
is a book of everyday re-
ference - more useful than
an encyclopedia, because you will ind what you
want in an instant in a more condensed form. Sixty
years of experience alone have made it possible for
the publishers of ti: e SCIENTIFIC AMERICA N topre-
sent to the purchasers ol this book a remarkable

the Standard

aggregation of information.

Our complete catalogue of scientific ard technical books sent free on application

MUNN & CO., Publishers, 361 Broadway, New York




MARCH 27, 190Q.

Scientific American

255

Pioneer Perfect Frames
pd Bt The Standard

of Boat Construction. We do all the
hard gart for you. Every frame is aet
up by an expert beat builder. trued
and teated before taking apart for ship-
ment. All ribs are bent to exact
shape, fitted and beveled tor
lanking. Not nrhaving need
ge taken off anywhere. With
every frame we furnish all necessary
patterns, illustrations and instructions
for building the completed tout. Every
piece is numbered.  Anyone can
reasscmble them.

Wealso furnish when desirer} c:—hcry [‘mrt and thing neeessary
to compl he boat ready for the water.

\(Ve ‘\"i’“ef'\’lftﬂlis‘]\ frames and parts for any kind of modern boat.  Our
boats are in service in every civilized country. The U. 5. Government is
among our patrons.

Our frames and material to fimsh ey I c
a similar completed host. The saving on freight alone is very zreat.

ite for Free Catalog or send ¢ or 104-page Boat lh}lltlﬂ'n
RBook--200 illustrations. Satisfaetior wranteed or Money Refunded.

PIONEER BOAT & PATTERN CO., Wharf 352, Bay City, Mich.

will save you two-thirds the cost
of

Let Others Experiment

; SN
\—Larilbert‘ﬁ;;abc;;lt A-1-$80
You Don’t Want To

THE absolute dependability of the Lambert Car

—its simplicity—high efficiency under all
conditions—its sturdy construction—its snappy
design and fine finish—all these high grade qualities
will appeal to you.

This sure service quality has sold Lam.bert
cars in all parts of America to thousands of fer-
chants, manufacturers, lawyers, doctors, farmers,
architects, contractors and ather men who knew
they were buying a dependable, economical car,
a smooth-running car with power and speed to
meet all demands, a car of endurance, and knew
the price was right. .y

This is the kind of men the Lambert Car is built for—
men who find out before they buy, not after.

Don't experiment. It's disagreeable and expensive.

The Lambert is made in six models, ranging from the
$800 runabout to $2,000 7-passenger touring car. Write
for illustrated descriptive catalogue.

BUCKEYE MANUFACTURING CO.
1814 Columbus Ave., Anderson, Ind.

TOPPAN POWER DORIES and MOTORS

Built. §125
up.Send d¢
in Stamps
TR forcatalcg
DORIES, EASY TO BUILD
Toppan Mfg. Co., 11 Haverhill St, Boston, Mass.

KNOCK DOW
Send for free cir-
cular and prices.

FOR SALE

French, Austrian, Belgian and Spanish
patents on useful device which has large
sale to banks and public in America.
Address ¢¢Device,’” Box 773, New York

no matter

) FISH BITE EAGERLY 3?.7%%%

il weather when you use Magnetic Fish Bait.

{ Best thing out, It insures a royal time and
a big string. ite for free box. Agents
wanted. MAGNETIC FISH BAIT CO.,
Main 319, Republic, Missouri.

» LEARN HOW TO INVENT

¥ Our scientific lessons and problemsteach you the art
W ritefor f ree booklet
Scientific School of Invention, Providence, R. I.

rInstructive Scientific Papers1

ON TIMELY TOPICS

Price 10 Cents each hy mail

ARTIFICIAL STONE. By L. P. Ford. A
paper of immense practical value to the
architect and builder. SCIENTIFIC AMERI-
CAN SUPPLEMENT 1500.

THE_SHRINKAGE AND WARPING
OF TIMBER. By Harold Busbridge, An

excellent presentafion of modern views;

fully illustrated. SCIENTIFIC AMERICAN

SupPLEMENT 1500.

CONSTRUCTION OF AN INDICAT-
ING OR. RECORDING TIN PLATE
ANEROID BAROMETER. By N.
Monroe Hopkins. Fully illustrated. ScIEN-
TIFIC AMERICAN SUPPLEMENT 1500,

DIRECT-VISION SPECTROSCOPES.
By T. H. Blakesley, M.A. Au admirably
written, instructive'and copiously illustrated’
article. SCIENTIFIC AMERICAN SUPPLE-
MENT No. 1493.

HOME MADE DYNAMOS. SCIENTIFIC
AMERICAN SUPPLEMENTS 161 and 600 con-
tain excellent articles with full drawings.

PLATING DYNAMOS. SCIENTIFIC_ AME-
RICAN SUPPLEMENTS 720 and de-
scribe their construction so clearly that any
amateur can make them.

DYNAMO AND MOTOR COMBINED.
Fully described and illustrated in SCIENTIFIC
AMERICAN SUPPLEMENTS 844 and 865.
The machines can be run either as dynamos
or motors.

ELECTRICAL MOTORS. Their Con-
struction at Home. SCIENTIFIC AMERICAN
SuPPLEMENTS 759, 761, 767, 641.

Price 10 Cents each, hy mail

Order through your newsdealer or from

MUNN @ COMPANY
L36|‘Broadwa.v New YorkJ

DESIGNS.
Bedstead, R. Naysmith.. ......... SEREERRREE :3!1.88:_!
Chating dish and stand, Sternau & . 39,885
Clock case. Richards & Keuhne.. . 39,884

Emblem, Masonie, H. W. Randall. . 39,874

Emblem or fob jewel, M. O. Discher. . 39.81:;

Key, C. L. Ledin....... .. 39,876

Lamp and support therefor, electric, R. L.
Richardson .........

................... 39.886

Padlock, (€. L, Ledin.. 39.880

Pencil case, 5. Pearl. .‘}‘9,883
Sign, €. C. Wortley.... . 39,882
Stove, 5. W. Anthony... 39,858
Spoon, fork, or similar article, S. Stohr...... 39,875
TRADE MARKS.
Reer, M. B. Foster & Sons.................. 73,139
Belting, D'eerless Rubber Manufacturing Co.. 73,141
Belting and hose, New York Belting and
DACKIng Co. oo ivtivunnnnnen. o s siomoin 73,140

Boots, shoes, and slipper Blum Shoe Manu-
facturing €o. ...70........ .5 e ewes svse 0l
Butter, Ryan & Newton Co.
Caleimine, Muralo Co.....
Candies, chocolate, Dilling
Candy. DBradas & Gheens........
Canned peas, corn, and tomutoes.
CanbINg €0, . ovenneens.wamains oo sdios bas s
Canned vegetables, E. C. Reesxe
Castings and iron pipes, Glamo
Foundry Co. ....oiiiiiiiisn..
Cement. waterproof and
United Ashestos C

Chemicals, tain,

Chocolates. Taylor Brothers Co...........uu
Ci ette papers, Maison Pierre Rardou-Jlobh..
Cigars, (‘harles I'. Stanley Cigar Co

Cigars, H. Fendrich........... ...

Cleaning compound. Sherw

Clothing, certain, I°. Mayer

Coal, bituminous. 0. W. Gotto.....

Coftee, hlended. Oliver-Finnie Co.

Corn, wart. bunion, callous
Goldstein B

1-Williams Co....

Corsets, Royal ester Cors Co. T
Cotton flannels, Tootle Wheeler & Motter
MEeE. G0, o L 73,073,
Coughs, colds, and tuberculosis, tea for, J.
D 0EEl B o0 aRe 00088 ABB00a60000000060 i
Croup ointment, IIL. Kephart & Son
Cuffs, textile, W. & Freeman...............

Cultivators. Swanson Manufacturing Co
Cutlery and tools, certain, I, A, Reuss..

Dyestuffs, coal tar, Aniline Color and ]

tract Works, formerly John R, Geigy.... 73.008
Dynamos.  current regulators. switches, and
electrie lamps, Adams & We ke Co... 73,130

Llectrical supplies, certain, 7. T
Electromagnets. Aeme Wire (o........... ...

FFlour, wheat, Ballard & Ballard Co.. i ll-).:t
[Flour, wh Orr Bros. . el 73112
FFoods, cer Strohmey Co. 73.116

Generators. acetylene gas,

facturing Co. oo i
Ginghams, zephyr, Tootle Wheeler &

Mer. Co.
Gloves, le: " Price Co

. Bird & Co..
s, G. No Clemson..........
ie, C.. D, Gr

Toel Raily
Steele &

Davis Co

11 .
Thomps

Tumidifiers, A, W, z
Inhalers, Theo. Noel Co......... ... ... ..., 73.001
Lard. heef fat., and cotton seed oil com-
pound, T. M, Sincelair & Co...ooooovann, 73.119
Lifting jacks. Barth Manufacturing Co...... T3.077

Lighting apparatus, certain, Adams & West-
lake Co. ... voiiiiiinna... §060600060000 73,13
Lighting apparatus. certain S
Mannfacturing Co.
Medicated preparation.,
Medicinal tablet, A. Radk
Rlillk. artificially soured,
Oi

3.070

3.
Josephi & Co. 73,107

intended for use oil, cotton

secd, Union 0Oil Co.... ... ........ ... ... 73,120
Packing, composition steam, ant Rubber

and Supply Co..ouvnin i, 73.142
T'ens, writing, Turner & Ilarrison Pen Manu-

facturing Co. ........ ... ... . il T3.145

Piece goods of mixed Car-

son, Pirie. Scott & Co........ 0. .. 73,0061
T’icce goods. silk, Gallin Silk Mil . 73,082
I'lumbing supnplie certain, Ameri

1w cotton,

tary Works .................. T3.002
I'olish. TII. .J. Weber...... 73.075
Polishing cloth, A, Fricke........... 73.106
Towder, talcum, National Toilet Co.... 73.068
Rackets, balls. and nets, tennis, The Fair... 73.135
73,137

Reels and spools, metal. Frank Mossbherg Co.
Remedies for diseases, R. H.
liams 5 90
Remedy for c
Sardines in oil,

certain Wil-
. 73,076
73,080

73,117

T3.0R9
T3.069

Soap, Proctor & Gamble Co
Sugar., granulated,
(S ey 73.093
Sugar, hard, American Sugar Refining Co .
3,009 to

7 TG 50 00 000 0 JU0TND o o NECTInNG

American Sugar Refining
73

to 73.008

Susnenders, 73.113
Taffy, salt water, Atlantic City Candy Co.. 73,102
Tapes and bindings, Krout & IFFite Mannfac-

turing Co. .ot e 73,108,
Tooth paste. K. Hermann..
Vinegar, Oliver-Finnic Co.
Wateh glass cabinets,

73.109
73.066

73,111
ITammel Riglander &
coe. 73,123

73,138

0. .
Whiskey,
Bro.

LABELS.

for an

“Boro-Mint,”” antiseptic solution, E.

G. BOSSOIM ottt it et it ieiee i 14,713
“Earl New Cleanser,”” for a cleaning com-
pound. Earl Soap WorksS.......oveeuennn 14.716

“Flag Rock,” for ginger ale e
Ice and Bottling Works.................

14,707

““‘Grass Bleach’ Trish Linen THdkfs.,”” for

handkerchiefs, Robert Gair Co........... 14.717
“T. N. A. Liniment.”” for liniment, J. N. A.

(e A P 14,710
‘‘Liotta’s Lubelline.”” for a medicinal prepa-

ration for the hair. M. A, Liotta........ 14,712
“Malto,”” for a non-intoxicating malt bever-

age, G. Altree.............cc.iiiinnnn.. 14,708
“Maximus,”” for a dandruff remedy, C. F.

Y 5000806080800 000000008006000006000d 14,711
“Rose-Mint  Antiseptic Tooth Powder,” for

tooth powder. B. M. Rawlings........... 14,714
‘‘Rose-Mint Medicated Talecnm Dowder.” for

talenm powder, R. M. Rawlings......... 14,715

“San Eliseo,”” for cigars, A. C. Henschel &

.................................... 14,705
14,706
r

14,709

graphic Co. ...
““Wheeler’s Creo-Rals 2lis
a medicine, Creo-Balsamic Co

PRINTS.

“Lubriko.”” for lubricating oil and grease,

Commercial Lubricating Co............... 2,443
“Mens Apparel,” for men’s apparel, A. Decker

P 1) ¢ T PP 2,444
“Shaffer’s Log Cahin Flour,”” for flour, E. V.

Mendenhall . ..... ... .. .. ... il 2,411
““The McArthur Tortable Fire Escape,”” for a

fire escape, M. J. McArthur.............. 2,445
“Wait Till I Cateh That Peacock.” for easter

egg dyes, Paas Dye Co.......i..co0uunnn 2,442

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
r:ivel;]. Address Munn & Co., 361 Broadway, New

Ork.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going 1list. For terms and further particulars
address Munn & Co., 361 Broadway. New York.

THE STANDARD PAPER FOR BUSINESS STATIONERY—*LOOK FOR THE WATER-MARK"”

on in using the best
O1ld Hampshire =
Bond is used by men
~ who have pride in |
/ themselves and their |
- business. 'As nearly
_ as paper can, it gives |
" _to their. written mes-
the _wéigh)t of Y
their own personality.

 Send for book of specimens,

." . showing “ the: white "and fourteen
“colors of Old Hampshlre Bond, . g
- and presenting striking ideas for

letterheads “and other " business

forms. Please write on your pres-

ent letterhead. 7 2

Hampshire Paper Company
 Only paper makers in the world
making bond paper exclusively -

South Hadley Falls, Massachusetts

MADE A LITTLE BETTER THAN SEEMS NECESSARY '—"LOOK FOR THE WATER-MARK"”

Concrete Sand at Mark 1.40 per bectoliter f. o. b.
Sold by Doepel, Zoellnitz bei Neue Schenke (Thur,
Germany). In connection with Edison’s great invention
(one family concrete house at $1,000.00) this sand will be
one of the principal elements.

ENCLISH PATENT LAW

The International Patent Company, 20 Bucklersbury.
London, E.C., arrange sale or licensing of Hritish
Patents in England. Correspondence solicited.

NOVELTIES & PATENTED ARTICLES
_ MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY.
E.KONIGSLOW STAMPING & TOOL WORKS, CLEVE LAND, 0.
MUDELS & EXPERIMENTAL WORK,

Gears, Diea. Tools, Novelties manufact ‘d.
M. P. SCHELL, 1759 Cuion Street, San Francisco

LET US BE YOUR FACTORY

STAMPINGS, MODELS, EXPERT WO

THE G-Lg_!ni MACHINE AND STAMPING CO.

970 Hamlilton S

s Clevelnnd, O.

Corliss Engines, Brewers’
and Bottlers’ Machinery. 'I'HE VILTER
MFG. CO., 899 Clinton St,, Milwaukee, Wis.

MUUE[ & EXPERIMENTAL WORK.

Inventions deveioped. Special Machinery.

E. V. BAILLARD CO.. 24 Frankfort Street. New York.
Expert Manufacturers

lt U BB ER_ Fine Jobbing Work

PARKER, STEARNS & C0., 228-220 South Street, New York
HOEFT & COMPANY

Die Makers, Model Makers, Machinery Builders, Punch Presses,
Light and eavy Stampings. 120 Michigan St.. Chicago, Ill., C.3.A.

MODELS

2 GEARS[

INVENTOR

lowest prices. Send perfect sample for
low estimate and_best expert advice

DIE 'MODELS ' SPECIAL
WORK TOOLS MACHINERY

NATIONAL STAMPING AND ELECTRIC WORKS
153-159 S. Jefferson Street, Chicago, Il.

2% INVENTIONS PERFECTED
UNION MODEL WORKS
193 50.CLARK Sv. CHICAGO.

We manufacture METAL
SPECIALTIES of all kinds,
to order ; largest eqrupment ;

FREE

Special Machinery, Dies
Metal “Specialties, Inventi
Indinun and Franklw Stredts;?

rOwn

Cards, circulars, book. newspaper. Press $3.

¢ Larger 1. Save money. Print for others,

big profit. All easy.rulessent. Write fac-
tory for press catalog, type. paper, etc.
TIE PRESS (0., Meriden, Connecticut.

SMALL HOUSE NUMBER of
AMERICAN
HOMES AND GARDENS

HE artistic and inexpensive house is the chief demand of the home seeker of to-day. For that
reason the April, 1909, number of American Homes and Gardens will be a SPECIAL.
SMALL HOUSE NUMBER.
This issue will contain a vast amount of valuable information for the prospective home
builder. It will tell him how to select a country site, how the various rooms of the house should
be planned; the style of architecture in which the house should be designed ; the material of which it
may be built ; the kind of plumbing fixtures to be used ; the heating svstem to be selected ; the choice of
the hangings for the walls doors and windows ; appropriate furniture for the home; the interior decora-
tion of the home: and the lavingout of the groundssurrounding the house, as well as the planting of them.
THE ARTISTIC EXPRESSION OF THE SMALL HOUSE is well explained in an article by Francis
Durando Nichols, illustrated with fifty engravings showing exterior and interior views and floor plans of
a group of model houses of small size’and small cost.
PLUMBING FOR A SMALL COUNTRY HOUSE, by John A. Gade, is a very important subject.
No part of a house needs greater attention than the laundry, kitchen and bath room.  Hence the economic
and convenient placing of the plumbing fixtures, the kind to use, and the cost of the same are matters of
interest to all prospective home builders.

. THE MAKING OF AN IRIS GARDEN, by Samuel Howe, is an illustrated article showing how a
swamp or lowland can be developed and transformed into a beautiful iris garden.

DECORATIVE FEATURES IN THE SMALL HOME, by Alice M. Kellogg, presents in a brief way
with ten illustrations artistic schemes of covering the floors and walls of the house. harmonious and
appropriate hangings for the doors and windows, with numerous suggestions for the decorating of the
various rooms of .the house.

A GROUP OF MODEL MOTOR HOUSES FOR THE SMALL COUNTRY PLACE, by Ralph de
Martin, forms two pages of illustrations and sets forth the best designs for a small motor house suitable
for the accommodation of one motor car and with sufficient space for a work bench.

HOME-MADE NOVELTIES FOR THE COUNTRY HOUSE, by Mabel Tuke Priestman, treats of
the conversion of unlikely things into useful articles, and the illustrations show the results.

THE EVOLUTION OF THE SMALL HOUSE PLAN, by Joy Wheeler Dow, is an important article
by a well-known architect on the economic planning of a small house, costing from $2.500 to $8,000. The

lan and the arrangement of the rooms is the first thougl.t given to the house and is one in which the
ayman should be most interested.

A FORMAL GARDEN AND PERGOLA, DESIGNED BY AN AMATEUR, by Alexander R. Holli-

day, informs the reader how an amateur planned and laid out his garden and how he built his pergola-
Illustrated with plans and scale drawings.

i PROPER FURNITURE FOR THE SMALL HOUSE, bi Esther Sing].efou. with illustrations show-
ing the artistic and appropriate furniture for the house, and the proper position in which it is to be placed,
together with an accurate treatment of the fireplace and mantel.

THE USE OF CONCRETE IN THE BUILDING OF A SMALL COUNTRY HOUSE, by Benjamin
Howes, is a timely and ccmparatively new subject, and is one in which much interest is shown at the
present moment. The article is profusely illustrated with fifty engravings showing exterior and interior
views and floor plans of small houses of various styles of architecture in which concrete is used with
artistic results.

X THE HEATING APPARATUS FOR THE SMALL COUNTRY HOUSE, by Allyn Frogner, is the
title of an article treating in a practical manner one of the most important features’of a small country
house. How to heat and what is the cost? That is a questien which has been well answered for the three
respective systems of hot air, steam heat and hot water

PROBLEMS IN PLANNING THE GROUNDS OF A SMALL COUNTRY PLACE, by Charles D.
Lay. Mr., Lay has explained in a very concise form how the grounds around a small country place may
be planted at a very low cost, and enumerates the best and most effective shrubs and plants to be used.

This SMALL HOUSE NUMBER will coutain 165 illustrations covering 52 pages, which will be
inclosed in a striking colored cover. )

The price will be fifty cents. Those now subscribing for American Homes and Gardens for the year
will receive it at the regular rate. Subscription price $3.00 a year,

MUNN & COMPANY, Publishers,. 361 Broadway, New York City

-MOORE

& CO.

THE EAGLE TOOL CO., Dept. A, Cincinnati, O.

NVENTORS,'
ANUFACTURERS. PE




Scientific American

MaARCH 27, 1909.

Auto and Marine Engines

100% perfect. A new and distinct
type—different from all others  Prac-
tically vibrationless ; alinost noiseless;
bas fewer working parts; occupies less
space; develops more actual H. P. and
speed and runs longer on a gallon of
gasoline than any engine made Costs
™, less originally, is most economi-
cal to operate, most efficient,
most durable and absolutely de-
pendable under all conditions.
Specitications : 4-cylinder (all cy-
linders cast in one) 4 cycle, 18 in.
long, 18 H. P., 3%-in. bore, 4-in.
stroke, 60 to 2,000 revolutions a
minute. Water-cooled. Greatest
engine value in the worid. Price,
$170 complete. Write today for
illuslrme} catalog.
West St. Louis Machine & Tool Co.
608 Maunchester Av., St. Louis, Mo.
Dealers wanted Everywhere.

COLD  GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES.
SAMPLES ano|NFORMATION gn APPLICATION. -

Electro-Plating
Apparates aad Material
THE
Hanson & Van Winkle
Co.,

Newark. N. J.

28 & 30 S. Canal St.
Chicago.

BRISTOL’S

Recording
Instruments

For PRESSURE
TEMPERATURE
& ELECTRICITY

Write for Catalogues

THE BRISTOL CO., Waterbury, Conn.

Motor Boats

PIERG and Motors

‘““ALWAYS DEPENDABLE’’

Superior to all others for Safety.
Comgmt, Durability and Speed. Our

'va

* BOULEVARD |

T/ FDISON
PHONOGRAPH

Imagine an entertainment where
every performer is a star and every number
a selection of your own

HAT describes the entertainment of an Edison Phonograph. You need
not dress for it, go out after it, arrange your time for it or pay for
admission to it.

often as you like.

You listen—that is the extent of your effort. You hear Manuel Romain

sing just as you would if he stood before you. You hear Maurice Levi's
Band play under his spirited direction and forget the medium by which his
artistic efforts are brought to you. |
Or you enjoy the talents of such clever entertainers as Ada Jones, Cal |!
Stewart, Byron G. Harlan, Billy Murray and Steve Porter.

Do you doubt this excellence in the Edison Phonograph? Then hear it.
Go to an Edison store; select the Record of a singer you have heard and a song
you know. This test has placed the Edison Phonograph in a million homes.

Ask your dealer or write to us for catalogues of Edison Phonographs and Records.

133 Lakeside Ave.,Orange, N.J.

It takes place in your home, at your convenience, as

National Phonograph Co.

24 years’ experience enables us to
give you the best for the
least money. 88 nizes
2 * and styler ot Motor
Sl y Boats ranzing in price trom

3 $15.00 to £4,000.00. Motors
i only, 2to20 H. P.

: ;&‘; - Frmntﬁs Wlt}é M nchln‘;
: p =~ ery, Row Boats an
et Canoes. Write today for fuil

- o = “=sew.# particulars. Wecan'save you
/ money.

PIERCE ENCINE CO.
Twenty=fourth Ave., Racine, Wis.

Siegel. Cooper Co., New York City, Eastern Agents

DO YOU HAVE KNIVES TO GRIND, SILVER
TO POLISH, SMALL TOOLS TO OPERATE.
WASHING MACHINES OR WRINGERS TO RUN?

LET THE RED DEVIL
"Water Motor Do Your Work

Attached to any water faucet will develop up
_to 3 Horse Power according to size of pipe and
water pressure, Only perfect small motor inade.
Tmproved bucket wheel construction. 6 ineh

Motor for all small power work, and Wash-
ing Machine 3§ H.P. on Y% inch pipe, 80 Ibs.
water pressure ; 1 H. P. on 60 lbs. pressure.
2 inch pipe. Net price 5 cash with order.

4 ineh Motor for grinding, polishing,
fans, sewing machine. No. 1493 Motor
with Pullev $2.50: No. 1492 Motor with
emery, buffing wheel, silver polish and
pulley $8 cash with order. Money back
for any reason. Order your motor from
dealer or from us. Write us your water

\ pressure and size of supply pipe. Active
U agents wanted. Catialog free.

INE WATER MOTOR CoO.
EP'TI12 UTICA, N.Y.

“POROX?”

Storage Batteries

The best for ignition and light.
No loss of current. Absolutely
reliable. Transparent jars are used
forall batteries. 6 volt. 60 ampere
bour batiery. Price $27.00.

Send for catatogue

ALBERT MULLER
145 West 49th Street, New York

D\

Precision Model Lathe

This little Lathe with 5inch
swing will be found very useful
forall classes of small fine work.
It is thoroughly well made and
in perfect alignment. We guar-
anlee it the greatest value ever
offered.

A

line of attach and

accessories shown in our catalog.

GOODELL-PRATT COMPANY, Greenfleld, Mas«,

Knock Down Boat ]

Holsman Automobile s

High Wheels Travel allRoads,

Because all Roads are made to

boe traveled by High Wheels. =
Oldest and largest makers of high-wheeled

automobiles in the world. World's record

for Hill-climbing and Reliability con-

tests in this class. Only all ball-and-

roller-bearing motor made. New

friction-chain direct drive—no gears.

Roadibliity and Rellabllity

are the reasons for high wheels and

solid rubber tires. Send for our

¢atalog and learn moreabout these

popular, intensely practicable vehi-

cles and their low cost.

HOLSMAN AUTOMOBILE CO.

Suite 115 Monadnock Blk Chicago

Business
Men

Wrote for

This Free Book

This helpful business book
“"A Better Day’s Work”
is as entertaining as a novel, yet a
liberal education in modern business
methods. Clearly explains the "short-cuts"
and expense-reducing systems in use to-day
by successful, progressive firms, large and smali,
in all lines,

e ideas were worked out by over 70,000 users of

Th
BURROUGHS e
/dNE W\ Listing Machines
Itis, however, in no sense a Burroughs catalogue,
The book is free—simply write on your firm's letter-
ead. Pleasestate the nature
of business and size of office
force. As for informa-
tion regarding the
"Time, Work and
orry Saving"
Burrqughs Adding and
ting Machines,
~ BURROUGHS ADDING
MACHINE COMPANY
89 Burroughs Block
Detrolt, Michigan, U.S.A,

T Both Writes and
Adds at
One Operation

T Either Writes or
Adds as the
Operator Wills

The New

Model 11
of the

Remington
Typewriter

With Wahl Adding and Subtracting Attachment

presents a new and matchless combination—the latest
model of the greatest writing machine with the only
adding and subtracting attachment ever placed on a
typewriter.

This combination means the doubling of the field
both of the writing machine and the adding machine. It
opens new opportunities for time and labor saving in
every kind of billing and general accounting work.

Illustrated descriptive booklet sent on request.

Remington Typewriter Company

(Incorporated)

New York and Everywhere

s

[YEKIN

TAPES AND RULES
ARE THE BEST.
Kor sale everywhere. Send for
Catalog No. 16.
LUFKIN RULE CO.
Saginaw, Mich., U.S.A.

~ Mullins Pressed Steel Boats Can’t Sink

EASIER TO ROW—ABSOLUTELY SAFE

Made of vressed steel, with air chambers in each end like a hife boat.
leak—crack—dry out or sink—last a lifetime.

The ideal boat for famili resorts-—purks—boat liveries,
etc. Strong—safe—speedy. Write to-day for our larve catalog

Can’t
Every Doat guaranteed.

‘“The
Queen”
15 foot row boat, as

New York and London.
your models
WE WILL MAKE :5'sivevon
estimates on
manufacture of any metal novelty. Automatic ma-
chinery, tools, dies and expert work our specialty.
AUTOMATIC HOOK & EYE CO., Hoboken, N. J.

TheBall Trransmission

OR
Automobiles &MotorBoats
NEW YORK GEAR WORKS.
REENPOINT aVE ,BROOKLYN

Ny

of row boats, motor boats, hunting and tish-
I . P ing boats.
with one pair oars $29,00. The W. . Mullins Co.. 118 Frauklin Street, Salem, Ohio

E neineerin News
g (ILLUSTRATED) g
The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers

00 to 125 pages, 9"x 13", weekly. Send ten cents for sample copy.
If you cannot locate desired engineering equipment write our ‘“‘Readers &/ant " department.

European Address; 65 High
Holborn, London,W.C., Eng,

Home from work at
a mile a minute; out
where the air is pure,
the fields green, and the
rents cheap. At less cost
and in less time with the

R-S Motoreyle

than by any other means. The *R-S'* willcarry
you 20 to 50 miles on 5 cents worth of gasoline.
No limit to speed but thelaw. Easy to own, ride
and maintain. Simple, durable and economical.
America’s best motorcycle, asroadster, climber
or coaster.

*‘Built and Tested in the Mountains®’
Catalogue free.
READING STANDARD CO.,

Agents wanted
408 Water St., Reading, Pa.

Fractional Adding & Subtracting Rule

A practical, useful and time-saving
device for students in engineering
schools, 1nachine designers,
mechanical and
civil engin-
eers,

Adds and sub-
tracts fractions for
you, eliminating
tiresome figuring
5100 and insuring abso-
lute accuracy. You can’t make
a mistake.  Full directions for using. Your
money back if not in every way satisfactory.
Endorsed by leading instructors in mechanical schools aud by practi-
cal mechanical men in all fields. Send today. Price $1.00. Address
Burgess & Sauerherg, Desk G, Kortlander Bldg.,Grand Rapids,Mich.

Price

MEASURINC BAR CLAMPS

One inch squareinside, used with two wooden bars
1in. x % in. of any desired length. Clamps and bars
=. ~. thus combined are most con-

# ‘venient to carpenters as ad-
justable measuring rods. Also
\ for extension beams for our
No. 59 Trammels. Nickel
plated. Price per pair 30c¢.

Send for 232 page catalog No. 18-B.
THE L. 8. STARRETT 0., Athol, Mass., UC. 8. A,

“ﬁﬁflozyzusmﬁ

A simple, compact motor of strong,
rigid construction, comprising the
latest desir; features in gas en-
gineering. 2% to 15 horse power.

ROYAL EQUIPMENT CO.
145 Housatonic Ave., Bridgeport, Conn.
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THE ENGINEERING NEWS PUBLISHING CO - - 214 Broadway, New York
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