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WANTED—A RELIABLE AEROPLANE MOTOR.

Unless the builders place at the disposal of the
aeronaut a motor which can run with absolute reli-
ability as Jong as there is a pint of fuel left in the
tanks, further progress of the aeroplane, at least as
regards length of flights, seems destined to be greatly
retarded. Not many moons ago a 24-horse-power auto-
mobile set out upon the roads of Massachusetts to see
how far it could travel without a stop. It ran ten thou-
sand miles. To-day the aeroplane operator takes his
seat, grasps his levers, and starts his engine, with the
forlorn hope that it may continue to run until he has
covered some modest stretch of time or space. Every
moment that he spends in the air, he is watching anx-
icusly for the first signs of that fatal “missing” which
marks the probable end of his flight. Latham, with a
machine which is apparently perfect in balance and
control, sweeps easily through the first half of the dis-
tance across the English Channel, when, suddenly,
motor trouble begins, and he must perforce float in-
gloriously into the sea. The Wright brothers, with
an aeroplane which is the perfection of lightness,
strength, and control, at the present writing have
spent some weeks in Washington wrestling with the
obstinacy of their motor.

Apart from its motor, the aeroplane must be con-
sidered to have already reached a high stage of ex-
cellence. Instances of failure of the planes while in
the air are very rare; indeed, we do not recall a re-
corded instance for many months past of the failure
of a flight through the breaking of the wings or body
of the machine. The control, in the best machines,
appears to be perfect.

Why is it, one asks, that an internal-combustion
engine which will drive one machine over a continu-
ous stretch of ten thousand miles of country without
stopping, cannot drive another machine through the
air without showing all the eccentric obstinacy and
the hundred and one ways of breaking down which
characterized the motor of the early days of the auto-
niobile? The anomaly is certainly difficult to explain;
and we can only suggest a few of the conditions,
which, in the aggregate, may account for the present
unreliability of the gasoline motor in aerial work.

In the first place, then, many if not most of the
aeroplane enthusiasts are obsessed by the fetish of
“light weight”; and under this obsession they make
the mistake of trying to build a light-weight motor
of their own. The result is a machine which is
usually too frail for its work. The problem is fur-
ther complicated by the fact that this motor is mount-
ed upon what, at best, is an unstable platform. Now,
as a matter of fact, the duty laid upon the aeroplane
engine is far heavier than that upon the automobile
erigine; for whereas the latter runs at from -800 to
900 revolutions per minute, the aeroplane motor is
always being driven at its highest speed, which is
usually from 1,200 to 1,400 revolutions per minute.
The automobile engine is mounted on a very rigid
steel frame, designed to maintain everything in true
line; whereas the frame of the aeroplane is light and
flexible, and where - gearing is interposed between
crank shaft and propeller shaft, there is a liability
of the parts being sprung out of line and twisting
and wrenching stresses set up. Where the engines
are run. at such high speed, particular care should be
taken to insure that the parts function properly.
Magneto ignition, forced lubrication, ample cooling
surface whether. by air or water, and. generous bear-
ing surfaces in the wearing parts, should character-
ize every aeroplane motor.. Reliability rather - than
excessive weight-saving should be the first considera-
tion.
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The time is ripe for some firm in this country, that
has had long experience in motor construction, to
take up the building of motors specially suited
to the aeroplane and the dirigible. These motors
should embody the ripe experience and the high-class
materials and careful workmanship which character-
ize the best automobile motor practice at the present
time. There is no essential condition of the problem
to prevent the construction of an engine that will
drive an aeroplane in the air continuously, until the
last drop of gasoline has been drawn from the tank.
Practical aviation is to-day awaiting the production
of a thoroughly reliable mctor.

A SENSIBLE “CIVIL CALENDAR.”

We have received from an advertising firm in San
Francisco a copy of a proposed calendar, whose aim
is to avoid the acknowledged drawbacks of the Greg-
orian calendar by substituting one that is better suited
to the requirements of our day-by-day life. Although
the Gregorian calendar dates from the year 1582, long
before that many and various improvements  had
heen suggested for conveniently dividing the 365 days
of the year into weeks and months. Our correspond-
ents ask: “Are we not again far enough advanced
beyond the times of 1582 to adopt certain other
changes?” and they offer a calendar which divides
the 52 weeks of the year into 13 months, each having
exactly 28 days. The first of January and the first
of every one of the twelve succeeding months fall

~on a Sunday, and the 28th or last day of each month,

therefore, falls on a Saturday. The obvious advantage
of this arrangement is that, since each day of the
week must be one of four numbers out of the 28
(Sunday for any month of the year being either the
1st, .8th, 15th, or 22nd, Tuesday either. the 3rd, 10th,
17th, or 24th, etc.), if one knows the day of the week,
it is pcssible to find the day of the month quickly and
without reference to a calendar.

The additional month necessary under this system
is named by its sponsors ‘Vincent”; and it is placed
in the calendar between June and July.

Thirteen months of 28 days each, however, give a
total of only 364 days for the year, and, to accommo-
date the odd day, it is proposed that between Satur-
day, the last day of December, and Sunday, the first
day of January, there should be a day to be known

s “Anno Day.” 1t is not recognized as a calendar
day, and beyond its name, has no other distinction
to separate it from the last day of December. Any
labor done on Anno Day would have to be a matter
of special contract or agreement. No interest or rental
will acecrue upon that day, and for all such purposes
it would be considered a part of Saturday, December
28th. Leap Year is provided for by an extra day be-
tween Saturday, Vincent 14th, and Sunday, Vincent
15th. This would be known as ‘“Mid-anno Day” and it
would be treated in all respects similarly to Anno Day.

Although there can be no question of the simplicity
and convenience of the proposed calendar, in respect
of any prospect of its immediate and world-wide
adoption, we fear it must be classed with those two
other great desirables, the ‘“metric system” and the
“longer daylight day.” We are not more firmly con-
vinced of the advantages of this and those propositions
for simplifying and rendering easier and more pleasant
the round of daily life and its -duties, than we are that
to bring about these suggested improvements will take
many years of arduous and peréistent agitation.

MEDIEVALISM IN MODERN CHEMISTRY.

In the Revue Générale de Chimie Pure et Appliquée,
Gustave D. Hinrichs publishes an article in which he
criticises severely the return of modern chemistry to
medieval ideas—in Hinrichs’s opinion, medieval error.

While one cannot but regret the intensely acrid
tone in which the author writes, and the almost -di-
rectly personal character of some of his remarks, one
ig forced to admit that there is some justification for
his criticism. At the same time Hinrichs’s article
draws attention to some really very interesting paral-
lelisms between the ultra-modern conceptions of chem-
istry and certain dicta of the ancient alchemists. Thus
he quotes from Berthelot’s work “Les Origines de
I’Alchimie” (1885), the following paésages: “Accord-
ing to the view of the alchemists, lead was the parent
of the other metals. From it were produced the three
metals copper, tin, and .iron.”

“From lead also silver was made. This idea . must
have-seemed quite natural to the ancient alchemists,
who recovered silver from argentiferous lead by cupel-
lation.” :

Agam in his work ‘“Archéologie et Histoire des Sci-
ences” (1906), .Berthelot quotes from Chinese writ-
ings:

“There are some who say that tan cha absorbs the
vapors of green wyang (orpiment), giving rise to a
mineral, called kong che, which in the course of two
hundred years becomes converted into native cinnabar.
After two hundred years more this cinnabar changes
into silver, and this after the lapse of another two
hundred years, under the action of Ki or ta ho (the
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Great Unity), is turned into gold.” Compare with
this the statements of Ramsay before the French
Association for the Advancement of Science, in 1908:

“Helium is the gaseous product of radium emana-
tion.”

And again:

“In the presence of water neon is produced;- copper
is changed into lithium.”

And, more particularly with reference to the passage
quoted above from a Chinese author, note the follow-
ing résumé of the modern doctrine, as expounded for
example by Arrhenius in his book, “Theorien der
Chemie.”: .

The transmutation of radium comprises the follow-
ing series of steps:

I. Radium undergoes gradual disintegration. In
1,300 years it is reduced to one-half its original
amount, giving rise to

II (@) An emanation, which in the course of 4 days
produces:

(b) Radium A, which in turn splits up, in 5 min-
utes, with formation of

(¢) Radium B; this again,

(d) - Radium C; in 28 minutes this latter gives

I1I (e) Radium D. The substances radium A, B, C,
D are solids, and are transformed in 40 years into

(f) Radium E. This in 6 days generates

(9) Radium F, probably identical with polonium.
In 143 days this decomposes into

(h) An inactive substance, of which it is unknown
whether it is subject to any further transformations.

In the same work the time required for the trans-
mutation of uranium into radium is given as 2,500
million years. This gives for the entire series of trans-
fermations 2,500,001,300 years, 153 days and 54 min-
utes .

Hinrichs here criticises the spurious appearance of
great exactitude which is given by this statement to
the minute of a period embracing millions of years.
In point of ‘fact this criticism is based on a peculiar
misunderstanding, for while we may know a period: of
six minutes, say correctly to the minute, the state-
ment of the longer periods obviously cannot be accu-
rate to nearly such a small interval of time, and there
is evidently no justification for adding together, as
Hinrichs does, the successive periods in order to ob-
tain the aggregate period. For the lesser intervals
fal? far within the range of the error in the estima-
tion of the long period of 2,500 million years, and are
simply negligible in comparison with it.

As for Ramsay’s statement with regard to the trans-
mutation of copper into lithium, attention is justly
drawn to the recent experiments of Madame Curie,
which seem to conclusively refute Ramsay’s views.
For Madame Curie has shown that if the work is car-
ried out with serupulous care, in platinum vessels (in-
stead of quartz, as used by Ramsay), there is no sign
of any “production” of lithium. Hartley also has
shown that both quartz and copper, and in fact prac-
tically all minerals, contain lithium.

Hinrichs’s paper contains many other criticisms,
some of -which appear, perhaps, hardly justified. We
have selected for presentation here only some of the
most valuable and interesting suggestions in an arti-
cle written in a destructive rather than constructive
spirit.

in 21 minutes forms

KEEPING MILK BY CHILLING IT.

One method of keeping milk consists in sterilization
by heating ‘to 230 ‘deg. F., but this process changes
the flavor of the milk, renders it indigestible and alters
its chemical composition. Pasteurization at 176 deg.
F. and simple boiling at 212 deg. F. are less objec-
tionable, but although the germs of disease are de-
stroyed by these methods other microbes are not de-
stroyed .and the milk, consequently, does not keep
very long. Freezing is seldom effective because of
the difference in the freezing points of the various.
constituents of the milk, so.that when the milk is
melted it does not possess its original uniform and
homogeneous character. Cooling to a temperature
slightly above the freezing point has the advantage
of leaving undisturbed the homogeneity, flavor, digesti-
bility and nutritive value of the milk, and when the
cooled milk is again warmed to the temperature of
the air it is found to have undergone no alteration
that can be detected by the microscope or chemical
or' biological tests. Besides, the cooling checks' the
raultiplication of bacteria. The milk should be cooled
immediately after it is drawn, or after pasteurization
or boiling if these processes are adopted. When the
milk is cooled to 351 deg. F. it may be kept several
days at any temperature lower than 53 deg. F.
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The annual prize of "$5,000 instituted by King Leo-
pold of Belgium .in 1874, will, for the year 1911, be
awarded for the best work in French, Flemish, Eng-
lish, German, Italian, Spanish or Portuguese on “The
progress of aerial navigation, and the most effective
means for its encouragement.” The works submitted
for cbmpetition must reach the Belgian Minister for
Science and Art before March 1st, 1911.
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The War Department is greatly pleased with the re-
sult of the recent practice with heavy, K coast-defense
guns at Fort Monroe. Five 12-inch and two 10-inch
rifles were fired at a moving target 30 feet high by 60
feet long, which was towed past the fort at a speed of
seven miles an hour. Twenty-four projectiles were
fired in 214, minutes and 18 hits were made. Since a
modern battleship is from 400 to 500 feet in length and
from 20 to 28 feet in height, it is considered that, had
the firing been at a battleship instead of the canvas
target, every shot would have found the mark,

The science of aeronautics, in addition to rapid recent
developments in practice, is beginning to co-ordinate the
results of tests and reduce them to formule. A paper
by M. D. Drzewiecki in Comptes Rendus gives some
rigorous formul® connecting thrust, carrying power,
speed, surface, and incidence. The minimum power
per weight carried is obtained when the loss due to
friction and the passive resistances is one-third of the
resistance due to incidence. The author claims that
none of his formule are based on unproved hypotheses
ut upon direct experiments under varying conditions.

The railroads of the United States have ever been
famous  for the great size and carrying capacity of
their rolling stock. Nowhere in the world are such
heavy passenger and freight trains hauled as in this
country. Not long ago a train 3,000 feet long, contain-
ing 85 cars loaded with 4,451 tons of coal, was hauled
from Altoona to Enola, Pa. Trial was made to deter-
mine what loads could be moved over the middle di-
vision, where the maximum grade has recently been
cut down to 0.2 per cent. The train was hauled for
124 miles at an average speed of 17 miles per hour by
a single freight locomotive.

The loftiest chimney in the world was recently put
into service at the large smelting works at Great Falls,
Mont., where it will serve to carry off the gases from
the greater part of the large plant. The chimney,
which is built of brick, is 506 feet in height above the

ground. It is 50 feet in diameter at the top, and in-
creases gradually in diameter to the base. The flue
includes a dust chamber in which vertically-hung

wires serve to take out the dust from the smoke. The
dust is removed from the wires by shaking mechanism
and falls in hoppers in the floor, from which it is
loaded into cars in a pit below.

We note in a recent copy of Peru To-Day that the
survey is sliortly to be undertaken for a railroad,
which will exert a most important influence on the
commercial development of Peru. The line will start
from the port of Paipa, one of the best harbors on the
west coast, and will be carried across the lowest
divide to be found in the whole of the Andes range
. in South America, the summit level being only seven
thousand feet above the sea. This is less than one-half
the elevation of the summit of the two ex1st1ng trans-
Andean railroads in Peru, one of whlch is 14,436 and
the other 14,765 feet above the sea. When the line is
built, east-bound freight fromi the coast of Peru, which
must now make the circuit of South America and
often go to Liverpool to reach its destmatlon will
be carried directly across the mountains to’ Iqultos
the head of navigation on the Amazon River.

Railroad engineers are becoming increasingly alive to
the importance of building both track and rolling stock
with reference to the heavy centrifugal forces which
are brought into play when heavy trains are run at
express speed around curves. These stresses are par-
ticularly severe in the case of heavy electric loco-
motives built for use on steam railroads. We have al-
ways believed that the wreck at Woodlawn near this
city was due to a conjunction of low center of gravity
in a heavy electrical locomotive, high speed, and in-
sufficient elevation of the outer rail of the curve on
which the accident happened. To prevent ‘“nosing”
or side oscillation, the New Haven electric locomo-
tives have been provided with end pony trucks, and
the New York Central locomotives with four-wheel
trucks. In both cases the improvement in the run-
ning has been very marked.

As we recently remarked, it has been claimed
on good authority that . all boiler corrosion is
traceable to galvanic action. A paper recently
read by Mr. G. N. Huntley before the Society of
Chemical Industry on investigation of the cause of
pitting in a stand-by boiler seems to prove that sul-
phur is an important factor in some cases, which
hardly coincides with the electrical theory. An in-
crease in the proportion of caustic soda used had no
effect, and blisters were found, especially near the
water-line, which, on being pricked, were found to
contain liquid with a fine black powder in suspension,
consisting of ferrous sulphate with a slight excess of
sulphuric acid, while the boiler water was slightly
alkaline. It would seem that sulphur in the water is
first oxidized to free sulphuric acid which attacks the
nmetal in its neighborhood, the deposited oxides form-
ing a membrane permeable to oxygen but not to
alkali, and permitting the curious acid corrosion in
alkaline water.
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ELECTRICITY.

The city engineer of Toronto, Canada, will shortly
call for bids for an electrical pumping plant aggre-
gating 13,000 horse-power.

A long-distance telephone service with four lines
is expected to be opened next year between London,
Paris, Madrid, Barcelona, and San Sebastian.

According to the Times (London) the Canadian Pa-
cific Railway will grant use of its right-of-way for a
special wire forming the connecting link between the
Atlantic and Pacific cables of the proposed all-British
round-the-world system.

A French inventor, M. Gapet, has recently made suc-
cessful experlments in the Selne with a torpedo which
he can start, stop, and steer electrically by wireless
apparatus on land or in a boat. He expects eventually
to control the torpedo for a range of eight miles.

Tests are being made at Brant Rock, Mass., of the
apparatus to be invstalled‘ at the 1,000-foot tower to be
erected at Washington. The Navy Department speci-
fications require that it shall be sufficiently strong to
send messages 3,000 miles andl receive them from the
same distance.

Electrification of the Grand Trunk Pacific Railway
from the St. Lawrence River to Monckton is being
considered. A water-power site capable of generating
upward of 100,000 horse-power, greatly in excess of
the requirements, has been selected at Grand Falls on
the St. Johns River, nearly equidistant from the two
points between whieh electrification is proposed.

Among interesting papers read before the Royal
Society in London. recently was one by C. Russ upon
the electrical reactions of certain bacteria as applied
to the detection of tubercle bacilli in urine by means
of an electric current. Another by Prof. H. A. Wil-
son described his experiments to determine the effect
of a magnetic field surrounding it upon the electrical
conductivity of a flame.

A patent recently granted to Mr. A. F. Rietzel is
expected to overcome the difficulty often encountered
in electric welding due to the arc jumping at the
nearest points of two not quite smooth surfaces, and
the exact position of the weld not being easily con-
trolled. Raised portions on both sheets to be welded
are placed in contact with each other, and the welding
temperature reached only at the points desired, with
a result similar to riveting, a saving of electrical en-
ergy, and elimination of burning of metal resulting.

The Electrical World calls attention to. the great

superiority of the electric to the gasoline automobile
for “city use, with especial reference to the anti-noise
cafnpalgn The distracting noise of the latter is suf-
ﬁcxently familiar—to an invalid conﬁned to the city,
for, mstance—the occasional startling explosion in the
mlrtﬁer of a charge which has missed fire, the screech
of changlng gears, not to mention the smell.
these disadvantages apply to the electric vehicle, which
also avoids the opprobrium directed against reckless
driving, the electric motor being equally applicable to
a light runabout which a woman or child can operate,
or to a heavy commercial truck.

The generation of electricity by aermotors, or “wind
turbines,” as they call them, is making great progress
in Ehg]and, as shown by an exhibit at the seventieth
annual show of the Royal Agricultural Society at Glou-
cester. The exhibit included a 24-foot turbine on a
60-foot steel tower driving a variable-speed generator
with considerable excess storage-battery capacity to
provide for calms. Current was supplied for an elec-
tric grill, kettles, irons, and fans, as well as a butter
churn, a cream separator, a circular saw, and a deep-
well pump. By division of the storage battery into
two ‘parts it is pdssible.to use 50-volt current for
driving~the machines and 25-volt current for light-
ing, the latter permitting the use of metallic-filament
lamps.

An interesting article by a lady contributor to the
London Electrical Review describes the lighting of
an eight-room suburban English home at a cost of
$18.75 a year, which is further reduced by saving made
in other directions over coal and gas for heating and
other purposes.. The parlor and dining room have
two and one . 50-candle-power lights respectively, cost-
ing 6 cents each for 16 hours’ service, as compared
with 71 cents each for incandescent gas burners of
lower power for the same time. The life of curtains,
draberies, and plants in the .rooms is said to have
been twice as long as under the previous gas régime,
a saving of .12 cents a week for cut flowers alone
having been made. Painting and papering had to be
renewed only once in four years with electric light
as compared with every two years with gas, a saving
of two dollars per room per year. Electric heaters in
the living. rooms cost 24 cents per 12 hours each at
maximum capacity,. which can be reduced when the
rooms are warm enough, against 36 cents for gas fires
or 19 cents for coal fires, comparing favorably even
with the latter when the elimination of cost of clean-
ing and attendance is considered.

" Canada.

None of .
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AERONAUTICS.

A new use for balloons is proposed by W. D. Boyce
of Chicago, who sailed recently for East Africa in
pursuit of natives and big game, which he will hunt
not with the rifle but the camera. His idea is to at-
tract wild animals in their native haunts by a light
suspended from a balloon, and photograph them in
such natural surroundings by flashlight.

Authority has been given by the War Office for the
leasing of certain ground near Washington for use
as a training ground for officers of the United States
army in the use of flying machines. The first officers
selected for instruction will be trained by the brothers
‘Wright personally, and they in turn will teach others.
A level tract of 163 acres almost free from trees has
been chosen, so that the practice of beginners may be
made at a height of 20 feet or less from the ground,
eliminating as far as possible the danger of serious
accident.

On the 6th instant Glenn H. Curtiss, who, since his
5214-minute flight at Mineola, L. I., on July 17th, is
the record holder of the SciENTiFic AMERICAN Trophy,
sailed for France with a new and untried biplane
similar to that which he sold to the Aeronautic So-
ciety. Mr. Curtiss will be America’s sole representa~
tive in the international aeroplane race for the Ben-
nett trophy at Rheims on August 29th, and he will also
compete in several of the other contests to be held
during the week of August 22nd above the plains of
Betheny in the champagne country.

Messrs. Baldwin and McCurdy, the two Canadian
engineers who were formerly associated with Dr. Bell,
are carrying on experiments at the Petawacoa WIili-
tary Camp, which is about 100 miles from Ottawa,
On August 2nd they tried a new 40-hcrse-
power motor on the “Silver Dart,” the last aeroplane
of the Aerial Experiment Association. After making
several excellent flights of half a mile each with both
men on board, the rays of the rising sun dazzled the
aviator so that he steered down too soon, struck a
knoll, and damaged the machine. This is the first
time on record that the “Silver Dart” has carried a
passenger. The speed attained is said to have beem
over 40 miles an hour. The motor has been placed in
a new biplane built for the Canadian government and
known as “Baddeck No. 1.” If the flights with this are
successful, it will probably be taken to England and
demonstrated for the British War Office. According to
the-Minister of War, $390,000 will be spent during the
next year for aeronautics in the army.

The Aeronautic Society’s aeroplane which was badly
smashed en the 18th ultimo, when a member, Mr.
Alex. Williams, was taking his first lesson, has been
repaired again and tried by Mr. Curtiss preliminary
to his sailing. Mr. C. F. Willard, who had made
one short flight before the machine was damaged, is
taking advantage of all quiet mornings and evenings
te make practice flights. As soon as he has become
proficient, he will make exhibition flights in various
parts of the country. At the Society’s meeting on
August 5th Mr. José De Vifiez gave an interesting
talk on model aeroplanes. He exhibited and flew sev-
eral novel toys which he recently brought over from
France. He expressed surprise at the slowness of
America in catching the aviation craze. In Paris the
children are all building and flying models, from
which; as he demonstrated from small paper models
made on the spot, much can be learned. It was a toy
French flyer, it will be remembered, that first aroused
interest in the Wright brothers.

The international aeronautical exhibition at Frank-
fort-on-the-Main, Germany, was opened a month ago,
but nothing startling happened until the arrival o2
the “Zeppelin I1.” airship on July 31st. The 220-mile
trip from Friedrichshafen on Lake Constance was
made . in about 11 hours. The start was made by
moonlight at 3:40 A. M. and the first 56 miles to Ulm
were covered in 1 hour and 39 minutes, an average
speed of 421% miles an hour. Then a violent head
wind sprang up and 5 hours was consumed in cover-
ing the next 58 miles. Near Geislingen no headway
was made for 25 minutes. The machinery worked per-
fectly throughout the trip, and the landing was made
on' a selected spot amid the plaudits of thousands.
On July 28th at Friedrichshafen a severe test was

- made in which the airship rose to a height of 3,000

feet in a thunderstorm. On August 2nd a trip to
Cologne, 110 miles distant, was attempted. When
within 30 miles of that city a severe wind and hail
storm was encountered, and the airship retraced its

. course at a faster rate than such a vessel has ever

traveled. before. A broken propeller the following day
put an end to the second attempt immediately. At 4:40
A. M. August 5th, however, another start was made,
and at 10:15 the airship appeared at Cologne and
circled -the spire of the cathedral. The trip took two
hours longer than expected on account of fog. A land-
ing was made in the suburb of Bickendorf. The same
day the “Gross II.” made a round trip from Berlin to
Halle (217 miles) in 15 hours and 40 minutes, an aver-
age of 13.85 miles an hour.
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SOME ACOUSTIC EXPERIMENTS.
BY PROF. GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE.

Tyndall has shown that ordinary fabrics are perme-
able to sound as long as they are dry but lose that
property when they are soaked with water. The
quickest way to make the experiment is to submerge
one-half of a bed sheet in water and then interpose it
between the ear and a watch held close by, as shown
in the illustration. The tick-tack is easily heard
through the dry part of the sheet but the wet region
intercepts the sound. If both ear and watch are
placed on one and the same side of the sheet, the con-
trary takes place; the wet sheet reflects the sound,
which becomes distinctly louder than when the watch
is held close to the dry part of the fabric. Advantage
may be taken of this fact to repeat, without apparatus,
a classical and pretty experiment usually made with
two large concave mirrors.

Two umbrellas are thoroughly moistened and laid
horizontally some 15 to 20 feet apart, with the two
rods in alinement. This last condition, which is essen-
tial, is easily fulfilled by laying the umbrellas as shown
with the point of the rod resting on the back of a
chair while the handle is loosely tied to a vertical
stick stuck into the ground. The chair may be moved
laterally; the' handle may be run vertically along
its support; the umbrella rod may thereby be set at
any desired angle. A white thread is stretched be-
tween the two umbrellas, and the rods are set parallel
to the thread. This is then cut and removed.

If now two experimenters (one for each umbrella)
place either mouth or ear in contact with the rod
and at from two to three inches from the sliding sleeve,
any word uttered in a low tone, in the direction of
the umbrella, will be distinctly heard in the other um-
brella. The voice, however, will not seem to come
from the direction of the speaker, but from the oppo-
site side; that is, it will be perceived by the hearer as
if the words were uttered in the hollow of his own
umbrella by some invisible being. Moreover, a third
experimenter, placed between the other two, but some-
what outside the straight line uniting the two um-
brella rods, will not understand a word of the conver-
sation thus carried on, though he is but half as far
from the speaker as the hearer is.

Owing to the large size of -the reflectors, the experi-
ment is always successful; but
if it lasts more than a few min-
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ASKING THE TREE TO .SPEAK.
BY CHARLES E, COOKE.

Under our system of land surveys, the country is
being divided into square miles. These divisions are
known as sections, and along the lines marking them
are established corners at half-mile intervals. The meth-
od of marking these section lines varies slightly accord-

A SECTION CHOPPED FROM PINE TREE.

Showing original blaze and twenty-five years®’ growth since.

ing to the nature of the country over which the survey
is made, but in a majority of cases a rock of the dimen-
sions prescribed by law is placed in the ground at each
corner and is known as a corner stone. When these
section lines are surveyed through timber, it is re-
quired also that trees in close proximity to the corner
should be marked, giving the township, range, and sec-
tion which that particular corner represents. These
are termed bearing trees, and are to aid in the subse-
quent relocation of the corner stone in the event that
it is ever destroyed or removed. Furthermore, it is
required that trees along the line of survey should be
marked. This is accomplished by chopping off a small
portion of the bark on two sides of such trees as are
close to the line. This is known as the blazed line,
and if well marked can be easily followed even many
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years after the original work is done. Once in this
line, the task of finding the corner stone is simplified;
and unless every vestige of it has disappeared, to-
gether with the bearing trees relating to it, one is
pretty sure to find it. However, in a great many in-
stances these blazed lines are hard to identify.. So
many years have elapsed since the blazing was done
that the bark has completely grown over, or forest
fires may have so injured the trees that only here
and there one remains to show where the ax has
been. Then, again, nearby lines that have been blazed
for other purposes are confusing, and oftentimes one
follows them up, only to find them terminating at
some point in which he has no interest.

The accompanying illustration shows how, in this
latter contingency, the line, one is looking for may be
distinguished from others, provided the year in which
the survey was made is known. It represents a sec-
tion chopped from a pine tree, and shows the original
blaze and the growth of the tree since.

During the past year, while hunting for section cor-
ners in Colorado, which had been established in 1883,
great difficulty was encountered in locating the proper
lines, owing to the presence of numerous other blazed
lines to mining claim corners, prospects, etc. In order
to determine whether or not a certain line was the
correct one, a section would be chopped out of one
of the blazes, and the rings appearing in it counted
between the blazed scar and the bark. Allowing one
year’s growth of the tree for each ring found, it was
readily determined whether or not the .years which
had elapsed since the blazing had been done corre-
sponded with the number of years since the survey
looked for had been made. In this way it was possi-
ble to locate the section lines, and once on them, lit-
tle trouble was experienced in finding the corners.

The section seen in the illustration was cut from a
tree along the line of survey sought, and shows twenty-
five rings, which growth identifies the work as hav-
ing been executed in 1883.

The Visibility of Stars in Daylight.

The blue light of the sky, which prevents us from
seeing the stars in the day time, is strongly polar-
ized. According to the experiments of Cornu, the pro-
portion of polarized light may amount to eighty per
cent when the air is very clear.
The light of the stars, on the

utes care should be taken to
sprinkle water over the umbrel-
las from time to time.

My friend, Prof. Tristin, who
takes much interest in the teach-
ing of - science in common
schools, has found another and
still easier way of performing
.the same experiment. A watch
is held about two inches above
a common soup plate, which re-
flects the sound waves and de-
creases their divergence. An-
other soup plate, kept close to
the ear, at an angle of 45 deg.
with the direction of the sound
waves, causes them to converge
into the ear. The loud tick-
tack does not seem to come
from the watch but from the
plate kept close to the ear. It
ceases when the two plates are
withdrawn.

8

At the International Congress
of Applied Chemistry, held in
London recently, Mr. Samuel R.
Tucker presented a paper deal-
ing with “The Relative Ef-
ficiency of the Arc and Resist-
ance Furnace for the Manufac-

other hand, is not polarized. If
the polarized light of the sky is
cut off by a Nicol prism, it is
evident that the apparent bright-
ness of the star will be in-
creased in respect to the bright-
ness of the sky. Hence the star
will become more visible, and
an ordinarily invisible star
may be seen.

This method would be par-
ticularly advantageous for the
observation of circumpolar stars.
These stars are situated at an
average angular distance of 90
degrees from the sun and are,
therefore, in- the best conditions
for observation, as the propor-
tion of polarized light is a maxi-
mum at this angular distance.
Furthermore, one of the two
meridian passages always oc
curs in daytime, and the ob-
servation of both passages is of
great astronomical importance.
It is singular that this very
simple method, which has been
suggested by Salet, is not em-
ployed in these observations.
Salet shows that, by this use of
the Nicol, the power of a tele-

ture of Calcium Carbide.” Cal-
cium carbide was prepared in
two types of furnaces under con-

Soup plates as sound reflectors.

scope may ‘sometimes be made
equal to that of an instrument
of twice its aperture without a

ditions which would give the
best yield. Comparison was
made of the product as to its
carbide content and its weight
obtained per energy unit. The
results showed that, for the
scale on which the experiments
were conducted, the resistance
furnace was much superior to
the arc. The best result ob-
tained with the arc furnace was
1,170 watt-hours per 100 grammes
of pure carbide, while with the
resistance furnace the same
quantity of pure carbide was ob-
tained with 544 watt-hours. The
best proportions of lime and coke

Nicol. Consequently, the value
of meridian observations, espe-
cially in determining latitude,
may be greatly increased. Long
ago, Arago proposed to use a
tourmaline in order to perceive
reefs in a calm sea amid the
glare of reflected light, by
which they are masked. Hagen-
bach suggested a similar proc-
ess for eliminating the bluish
haze which veils objects near
the horizon. Salet, who recalls
~these facts in the Bulletin
Astronomique, states that ‘the
employment of the Nicol prism
in astronomical observations by

to be used with the two types
of electric furnace employed
were also given.

The man between the talkers cannot hear the conversation.

SOME ACOUSTIC EXPERIMENTS,

daylight has not hitherto- been
practised or even proposed.—
Cosmos.
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MARVELOUS PAINTINGS OF NATURE.
BY DR. ALFRED GRADENWITZ.

HE novel scope of Nature’s
artistic work was recently re-
vealed by the marvelous deco-
rative patterns exhibited at
the annual show of the
French Physical Society. The
photographs accompanying
this article give only a faint
idea of their splendor and
delicacy of shading. So far
from being drawn by the
hand of a skilled and imagina-
tive artist, these patterns had been created by Nature
in Prof. St. Leduc’s physical laboratory at Nantes.

As our readers will doubtless recall from previous
articles, Prof. Leduc has been engaged for many years
in investigating what is called osmotic pressure, or
the force of diffusion. This force, with which lay
people are relatively unfamiliar, plays an all-impor-
tant part in connection with vital phenomena. It
drives the humors of plants and animals through their
vessels and pores. According to the views held by
the French experimenter, it even determines the
forms of vegetable growth. In fact, Leduc has sue-
ceeded in producing by simple diffusion experiments
the most varied artificial plants, of which we illus-
trate some particularly beautiful, recent samples.

The decorative patterns forming the main subject
of the present article are indebted for their existence
to the same force of nature which manifests itself
wherever solutions of different concentration are sepa-
rated by a porous partition, bringing about a motion
of liquid, until a perfect equality of concentration is
produced.

The following particulars will enable any amateur
to obtain these figures of diffusion: On a glass plate
are poured out five cubic centimeters of a 10 per cent
gelatine solution to which has been added a drop of
a saturated solution of different composition (prefer-
ably ammonium chloride, bromide, or iodide). On
the gelatine thus prepared are arranged symmetrically
drops of various solutions, such as calcium nitrate,
silver nitrate, potassium citrate. If this plate be
allowed to rest on a horizontal surface, the liquid
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opaque, the thickness of which lines varies from some
tenths to less than 1/1,000 of a millimeter. 1f their
thickness is between 1/100 and 1/1,000 millimeter, the
patterns are full of networks of lines, and rectilinear
or circular gratings, giving the most splendidly col-
ored diffraction spectra.

These gratings are obtained with a large number of
substances. Very beau-
tiful samples are pro-
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from which the jaw takes its shape. Three people out
of four seem to lack in the proper development of the
lower portion of the face by reason of defective and
misplaced teeth and weak and ill-developed jaws.
Hence we deduce that the “man of destiny,” ‘“the man
with firm jaw who knows his own mind,” is presum-
ably one who was made to chew properly in childhood,

duced by allowing a o —

mixture of saturated
solutions of potassium
phosphate and carbon-
ate in equal parts to
diffuse. In fact, the
effects thus obtained
are quite similar to
the scintillation of
mother-of-pearl.

As Leduc points
out, all living ‘tissues
show the same net-
work structure. In
fact, not only in
mother-of-pearl but in
the wings of beetles,
feathers of birds,
muscles and sinews of
man, and in many
other living sub-
stances, the same
structure and color
effects, whose produc-
tion no physical force :
so far sufficed to ex- T—

plain, may be ob-
served.

In addition to its
scientific interest, the process above described is obvi-
ously of the highest practical importance. It renders
it possible to reproduce the most delicate photographs
by coating the gelatine of the photographic plate at
35 deg. C. with a gelatine layer, containing traces of
calcium nitrate on which drops of a mixture of cal-
cium phosphate and carbonate are spread out.

In order fully to account for those strange phe-

Other forms of plant-like structure obtained by Ledue.

drops are seen to diffuse gradually, generating the
most surprising effects of form and color. Care should
be taken to protect the plate when drying against
any shock. The resultant picture is glued on paste-
board, like a photographic print, for use as a decora-
tive pattern.

Certain substances will produce by their diffusion
Jines of equal distance, alternately transparent and

nomena, the hypothesis should be made that diffu-
sion occurs not continually, but periodically at given
intervals  of time.

et
-

Dentists have made the startling disclosure that
they can alter and enlarge the jaws in any child by
simple means, and they have found that the teeth
themselves and their arrangement are the pattern

Plant-like forms obtained in Leduc’s experiments with osmotic pressure.

and was not allowed to shove down his food half
chewed or unchewed by gulps of liquid.—Popular Sci-
ence Monthly.

i

Kieselguhr.

Kieselguhr is a variety of infusorial earth, which is
used as a filler for soap, sealing wax, paints, and other
products, and employed in the manufacture of dyna-
mite, alizarine, soluble glass, cements, artificial stone,
articles of gutta percha and India rubber, and for
many other purposes,

Kieselguhr is found in large quantities in Hanover,
where it occurs in gray, brown, or pale green layers
in alluvial deposits and near beds of lignite. It is soft
and dry to the touch, absorbs water very readily and
is not affected by chemical reagents at ordinary tem-
peratures. Kieselguhr is found also in Hesse, Hun-
gary, Bohemia, Tuscany, Sweden, Finland, and Canada.

The valuable properties of kieselguhr are its low
specific gravity (0.25 to 0.55), its great power of ab-
sorbing water, and its low thermal conductivity, which
make it one of the best known heat insulators.

It is extracted from open pits, spread on planks on
the ground, and left to dry under the action -of the
sun and the wind. Artificial desiccation has not
proved practically successful, according to a report of
the American consul at Hamburg. Drying in ovens
presents no difficulty, but also no particular advantage,
and has never been attempted on a large scale.
(Kieselguhr is quickly calcined by contact with
flame.) Various mechanical drying processes have
been tried and abandoned, in Germany. Drying by a
blast of hot air has been employed to some extent,
but only in wet seasons, or after partial drying in the
usual way. The method is too expensive for use ex-
cept for the best grade of kieselguhr, which is em-
ployed in making dynamite, and when the market
price is unusually high.

Kieselguhr, as it is taken from the pit, contains
from 70 to 90 per cent of water, which evaporates very
slowly. Air-dried kieselguhr retains from 15 to 25
per cent of water. The dried kieselguhr is ground and
packed in bags. During transportation and storage
it must be carefully protected from dampness.—Cos-
mos.

Symmetrical designs obtained on glass plates by Leduc in experimenting

MARVELOUS PAINTINGS OF NATURE.

with osmetic pressure.
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HALLEY’S COMET.
BY DR. ALEXANDER W. ROBERTS,

Already in the pages of this magazine reference has
been made to the approach of Halley’s comet, the
most important astronomical event of the years 1909
and 1910. Every seventy-five or seventy-six years this
remarkable body completes its far-stretching and ex-
tremely elliptical orbit round the sun.

When the comet sweeps round the sun at its near-
est approach, or perihelion, it passes within the earth’s
orbit; while at its farthest reach, or aphelion, it lies
outside the confines of the solar system. Thus during
the greater part of its long journey, for at least
seventy-three years out of the seventy-five, or seventy-
six, it is invisible in even the most powerful tele-
scopes. It is then describing that portion of its path
which lies outside the orbit of Jupiter. When, how-
ever, it is within the orbit of this planet, it is near
enough to our earth.to be visible in our evening or
morning skies.

At first, on its sunward flight, it is discernible only
as a faint telescopic object, but each day witnesses
its increase in brightness, till at length it is visible
to the naked eye, is, indeed, conspicuous enough to
compel the gaze of even the indifferent beholder. As
a rule it is easily seen by the unaided eye for some
months.

After passing its brightest phase—which it will do
this cycle in the first week in June, 1910—it rapidly
decreases in brightness and is soon lost to view in
even the largest telescopes.

It was last seen at the Cape Observatory in May,
1836, passing after that date into the far distances
from which it came. But although it vanished from
the sight of men, its onward track through space was
known with as great accuracy, relatively, as sailors
know the way of a ship over the trackless deep. And
thus every lap of its vast orbit, over three thousand
million miles distant, at its widest reach, from our
earth, has been mapped out with the utmost care,
and with assurance. Unseen for seventy-three years,
it is yet as surely seen by those who make
this branch of astronomy their care as if
it shone brightly and continuously in our
midnight sky. The invisible bonds of law
have it in their inexorable hold, and from
out the confines of that unbreakable leash
it can never, never pass.

In the accompanying figure are given posi-
tions of the comet at various dates along
the 1835-1910 cycle.

We have already said that the comet was
last seen in May, 1836. It was then mov-
ing swiftly away from the sun, midway be-
tween the orbits of Mars and Jupiter. In
the early days of 1837 it crossed the orbit
of Jupiter. Jupiter himself was not very
far away when the comet passed under his
line of march. Slowing now down con-
siderably, the year 1838 is well advanced
before the region of Saturn’s sway is
reached. In six more years Halley’s comet is as far
distant as Uranus, and in twenty more years it is out
beyond the farthest planet. And now, like a great,
stately ship wearing in midocean, the comet slowly
sweeps round in its orbit. Its long outward flight is
spent, and the conquering homeward pull draws it
sunward again. The year 1872 marked the comet’s
farthest distance, its aphelion; after this date its
return journey begins.

At the opening of this century it was again within
the orbit of Uranus. By the end of 1907 it had reached
Saturn’s orbit; and early this year it swept within
the orbit of Jupiter.

On the first of June this year it was five hundred
million miles distant from us, but rushing in at an
ever-increasing speed. In June its velocity of ap-
proach was a million miles a day.

It will come nearest to our earth the first week of
June, 1910, being then only twenty million miles dis-
tant from us—a hand-breadth in astronomical reckon-
ing.

After this date it will move swiftly away from
the earth, becoming daily more faint, till in the early
days of 1911 it will disappear into the night, not to
emerge again till the year 1985, when the most of
those who read this article will have ceased to care
about comets.

No small emulation is being witnessed between
those observatories endowed with large telescopes, as
to which one will be the first to pick up the returning
voyager from far-distant shores. It is expected that
this will be done in August or September of this year.
The comet will then be a faint, nebulous star not far
from Orion. But with regard to this matter of search,
it may be said that it has already begun, chiefly by
means of photography; it being thought that this
auxiliary to science might make visible fainter objects
ihan the eye can see.

In July of this year the comet held its course in
the morning constellations, and was then badly
placed for northern observers. It is so well placed,

HALLEYS COMET DURING CYCLE 1835-1910
Note:- The places given arefor January 1 of the
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however, for southern observers that there is a hope
that some observatory south of the line may have the
good fortune to pick up the comet before the length-
ening nights will enable northern observatories,
armed with huge telescopes, readily to pick it up in
the northern autumn. From September, 1909, to
March, 1910, the comet will be well situated for ob-
servers all over the world, being then high up in the
midnight sky.

By the month of April, 1910, it will have passed
right round to the evening sky, and toward the end
of the nionf:h it will be lost in the rays of the sun.
During May it is, for a brief time, a morning star;
but in June it has again stolen round to the west, and
should, in that month, be an object of conspicuous
brightness in the evening sky of southern latitudes.
It will remain an evening star till October of that
year, when once more it will pass behind the sun,
and thén will appear as a morning star. By this
time, however, it will be rapidly decreasing in bright-
ness and will soon be lost to view.

There are few more interesting chapters in the his-
tory of astronomical research than that which tells
the tale of the tracing back through the long cen-
turies of this remarkable comet. Chiefly through the
devoted labors of a group of classical and Oriental
scholars, we can trace back the appearances of Halley’s
comet through twenty centuries, surely a long enough
period to give it a distinction among comets.

Some of these appearances are of unique interest.
On-the Bayeux tapestry there is a famous picture of
the comet which appeared in 1066 and which William
the Conqueror regarded as a herald of victory for his
arms. Hind proved that this fateful star was none
other than Halley’s comet.

Then, again, there are many references in classical
literature to the appearance of various “fearful stars,”
some of which can be claimed as returns of Halley’s
comet,

It is a marvel that the deductive minds of many
of the ancient philosophers did not see a connection

— b pp ===
- ——— B e e S 7
%50 %‘m risimy A AT

dates indicated.

—as they did in eclipses—between regularly recur-
ring phenomena. Possibly the fear which these sup-
posed messengers of doom raised in the hearts of all,
learned or unlearned, may have led the ancients to
leave comets alone.

It is to Edmund Halley, the contemporary and
friend of Newton, that we are indebted for lifting
comets from the region of superstition to the calmer
sphere- of pure geometry. At Newton’s request he
undertook a thorough investigation of their move-
ments, and into the laws which controlled these move-
ments. The 1682 comet especially held his attention.
His keen mind soon traced a connection between simi-
‘lar appearances separated by seventy-six years, and
on working out the orbit of the comet, which will
now forever be inseparably connected with his name,
he boldly declared that it would again appear in
1758. It was seen for the first time on December 25th
of that year by an amateur astronomer in Saxony.

Thus for ever the mystery which had gathered
round comets was dispelled.

There are one or two very interesting questions
connected with the return of this comet. Of these one
iz the constitution of these bodies. The usually ac-
cepted view is that they are composed of myriads of
meteors at a very high temperature. But this does
not explain their appearance thoroughly. It is in-
deed rather an imperfect explanation of the tail.

Then, do comets grow fainter each return? The be-
lief prevails that they do. A comparison of the forth-
coming appearance of Halley’s comet in 1910 with the
magnificent drawings made by Sir John Herschel of
the 1835 appearance should do much to settle this
question.

It is said that there are planets exterior to Nep-
tune. Dr. See, of Mare Island Observatory, has even
given them a local habitation and a name. If there are
extra-Neptunian planets. then they should make their
presence felt by perturbations of such comets as pass
out beyond the orbit of Neptune. We have already
referred to the near approach of Jupiter to Halley’s
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comet in 1838. This approach would have the effect
of pulling the comet back in its orbit, and thus by
decreasing its centrifugal force bring it back more
quickly again to the sun. Every planet circling round
the sun tugs at the comet more or less, now hasten-
ing, now retarding its journey. Because of such ‘“in-
terferences” its path round the sun is a sinuous
curve; and sometimes because of hindrances by the
way, it takes seventy-seven years to return, while at
other times it is incontinently pushed onward and
its round is seventy-five years.

Thus if there are planets beyond Neptune they will
make their presence felt in disturbing the comet as
it passes its aphelion goal.

Enough has been said to indicate how much inter-
est attaches to the appearance of this comet in 1910,
and how eagerly its coming is being watched and
waited for.

g

Status of the Birkeland-Eyde Nitrogen Reducing
System.

It may be of interest to present some of the lead-
ing points regarding the present state of the nitrate
industry in Norway, using the Birkeland and Eyde
electric arc furnace. In this process, the gases com-
ing from the furnace are rapidly cooled so as to pre-
vent a decomposition due to the heat. In this way the
yield is increased. Since 1905, when the first plant
was started at Nottoden, Mr. Birkeland has been
making researches with a new tubular furnace. On
the other hand, the Baden Aniline and Soda Works,
of Ludwigshafen, which is associated with the Nor-
wegian enterprise, is also studving a new type of
tubular arc furnace, but without ihe use of a magnetic
field for blowing the arc. It appears to give satisfac-
tion, and will soon be used experimentally in Norway.
The question of fixing the nitrous vapors industrially
has given rise to many researches. At Nottoden, the
processes are kept secret as much as possible, how-
ever. The gas coming from the furnace is taken to
coxidizing towers, where they remain for a certain
time, and in this part the nitric oxide is
finally transformed to nitrogen peroxide.
The latter is passed into large granite
towers of 35 square yards section and
60 feet height, and the gas is acted upon by
a water spray. Nitric acid of 25 per cent
strength is thus formed, and this can be
used for preparing the nitrate of lime,
which is used as a fertilizer. There re-
mains 20 per cent of nitrogen peroxide in
the gas coming from the towers, and it is
passed into wood towers resembling the
former and is there acted upon by the alka-
line solution such as carbonate of soda or
lime water. After this treatment the gases
do not contain more than 3 to 5 per cent
of the peroxide. The preceding products
allow of obtaining nitrate of lime by
neutraliiing the nitric acid by roughly
broken limestone, and the bath is evaporated
by the waste heat of the furnace. The nitrate of lime
for chemical purposes is delivered in blocks, while for
agricultural purposes it is crushed and sifted. On the
other hand, the treatment in the towers by the car-
bonate of soda solution yields nitrite and nitrate of
soda. The pure nitric acid coming from nitrogen in
this way gives rise to products which are of value for
pyrotechnics, as it is found that the impurities in the
industrial products often cause changes in the ma-
terial and these give rise to accidents. The present
acid is almost entirely pure and so is well adapted
for this purpose. As to the value of Norwegian
nitrate for fertilizing, H. De Felitzen finds that for
oats the yield per acre is greatly increased. Without
fertilizer we have the fignre 4.2; with natural Chile
nitrate it is 6.1, and with Norway nitrate it reaches
7.1. It is probable that 200,000 tons of Norway nitrate
'will be produced in 1913 and 125,000 tons in 1911.

il

Grinding Cement.

Fineness of grain is greatly to be desired, both in
finished cement and in the raw materials of which it
is made. In the new Pfeiffer cement machine the
process of grinding is kept separate from the expul-
sjon of the meal, or product of grinding. The last-
named operation is effected by means of a fanning
mill of peculiar construction which, without employ-
ing any sieves, delivers a product. of very fine grain.
The machine requires much less power than the ordi-
nary machine, so that a very fine cement can be pro-
duced more cheaply than common cement is produced
by the usual methods.

————r—

It is gratifying to learn that the application of block
signaling on the railways of the United States is in-
creasing, although not very rapidly. The last revort
of the Interstate Commerce Commission shows that the
total length of road operated under the block system
at the beginning of the year was 59,548 miles, a net
increase over the previous year of 879.
crease is attributed to the financial depression.
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THE WIESEN VIADUCT.

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

A piece of railroad construction in Switzerland
shich presents considerable interest is the great
Wiesen viaduct, which has been building for some
time past. The viaduct’s central span is one of the
longest as well as the highest to be found in the
country.

The present viaduct forms part of a new section
of railroad of short length which has been undertaken
within a recent period in the region lying in the east-
ern part of the country. The line belongs to an ex-
tensive system of railroads known as the Rhitische
Bahn, and it is designed to give a long-needed passage
through the picturesque Davos-Landwasser valley, - for
up to the present the valley has been traversed only
by an ordinary road. Hereafter the well-known moun-
tain resort of Davos will have a direct ‘connection
with the region lying to the south. The line thus
gives an outlet to the center of the Graubunden can-
ton, and passengers can easily reach the different
parts of the Engadine region by rail. The new rail-
road section will thus be a great advantage for Davos,
so ‘that the resort, which is already much frequented,
will have a still greater development after the rail-
road line is finished. Connection is now made with
the Abula railroad, which is another of the Swiss
lines recently built in this region. -

Work on the construction of the new line, known
as the Davos-Filisur route, is actively under way at
the present time. The railroad is of short length,
like many of the mountain lines in Switzerland, for
it is scarcely over 1 _'miles long. Still it presents
many interesting features. A gage of 1 meter (39.37
inches) is employed in this case. Davos, the starting
point of the line, lies at an altitude of 5,019 feet above
sea level, while the southern terminal at the locality
of Filisur has an altitude of 3,521 feet, so that the
gradients on the section are considerable. The maxi-
mum gradient is 35 per cent and the minimum radius
of the curves 380 feet. The track is laid upon steel
ties. Following along the valley of the Landwasser,
which after Schmelzboden narrows to a deep gorge
lying between high rock walls, the route is one which
tourists will find agreeable for its picturesque charac-
ter. On the section between the above locality and
Wiesen a considerable amount of work has been done
in the way of tunneling and building viaducts. In
all, there are six tunnels, the longest of which is the
Silberberg tunnel. 1n its construction springs were
met with which gave some difficulty. -After crossing
the mountain torrent of Monatstein, the line reaches
the locality of Wiesen, near which is situated the
great via/duct, lying between Wiesen and Filisur. The
main central span lying over the Landwasser stream
is 182 feet, and the height of the arch above the level
of the stream is about 300 feet. It was difficult to ob-
tain suitable building stone in the region. Concrete
was used for the main body of the work, and hewn
granite for the fac1i1g. At the top of the arch the
width is 126 feet, and at the base the width is 165
feet.
the bottom 10 feet for the masonry. On each side of
the main arch there are two arches of smaller size,
having 65-foot span and lying at the same height
above the level of the stream. In order to carry out
the work of building the principal arch there was
thrown across the stream between abutments an iron
trelliswork bridge of 3 feet width, which was held
upon two suspension cables, these latter being an-
chored at either end. The viaduct is built according
to the designs of M. Hans Studer, one of the leading
engineers of the road.
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The Current Supplement,

Thanks to the speed of Modern steamers and, the
development of the railroad system in India, the base
of the Himalayas is now only twenty days’ journey
from Mediterranean ports. - Hence, mountain climbers
who wish to distinguish themselves by lofty ascents
or. explorations have undertaken summer expeditions
:n the high mountains in northern India. In the first
rank of these explorers stand Dr. and Mrs. Bullock
Workman, who since 1898 have made five expeditions
in the Himalayas. Their latest exploits are recounted
in the opening article of the current SUPPLEMENT, No.
1754. D. Geyer contributes much curious information
in an article entitled “Snail Gardens.” Dr. Reiner
Mueller writes on the subject of the inheritance of
acquired characters in bacteria, and shows how it is
possible by artificial means to impress upon a living
organism a new and definite character, which 1is
bereditary and which remains constant through a
vast and indefinite number of generations.
proximately correct idea of the form of our planet is

a comparatively recent acquisition of science. Dr. -

Givet of the French Equatorial Geodetic Expedition
tells us how this new knowledge is obtained. The
yeast cell and its lessons are taken as the subject of
an instructive article by W. Stanley Smith. The
oxhydric process of cutting metal is a new technical
achievement painstakingly discussed by E, T. Lake.

" reached ‘something like perfection.

The thickness at the summit is 6.0 feet and at

An ap- -

Scientific American

Maria Parloa’s excellent monograph on the canning
and preserving of fruit is continued. Twenty-five
years have elapsed since Arrhenius advanced the the-
ory that acids, bases, and salts in aqueous solution
are dissociated into their constituent ions. Now that
the storm of contention aroused by this doctrine is
clearing, it may not be inappropriate to consider more
calmly this proposition of Arrhenius’s, to reinspect
the foundations, and to weigh without prejudice the
successes and the failures of the jonic theory, This
has been done by Gilbert Newtoni Lewis ir o +-.uUght-
ful article entitled “The Use and Abuse of the Ionic
Theory.” The Engineering, Electrical, and Trade
Notes will also be found as usual.
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The Glidden Tour,

The sixth annual tour of the American smobile
Association, ‘better known as the Glidden Wur, was
completed at Kansas  City, Mo. on the lasi{* of July
after a more than usually strenucus journey«ef fifteen
running days from Detroit »ie Chicago to Denver and
back to Kansas City. o

It is impossible for us with the space at our dis-
posal to give even an outline of the performances of
the various cars or the incidents of the trip; but as at
least half the space in a number of automobile trade
journals have been devoted to such details for three
successive weeks, it is perhaps hardly necessary.

There are, however, several features of the tour
worthy of especial mention, even in a non-specialist
paper.

The roads are agreed by a number of veteran Glid-
den tourists to have been the worst ever encountered,
varying from axle-deep sand to mud as deep, and, per-
haps worst, axle-deep ruts in hard-baked ‘gumbo.”
In several cases the entire crew of a car was thrown
out by crossing too swiftly in descending a hill, a
concealed water bar, or similar obstruction; grass hum-
mocks and even bowlders grazed axles and under pans,
and bridges on the prairie roads had to be repaired
before safe for passage. Considering these difficulties,
the fact that 8 cars finished with perfect road scores
(without losing marks for delay, breakage, repairs, or
adjustment en route), as many as 21 out of the 32 con-
testing cars covering the first 830 miles to Minneapolis
over perhaps the worst roads encountered without be-
ing penalized, is strong testimony in favor of the claim
that the reliability of American manufacture has
Even the expected
spring troubles were conspicuously few.

Whereas in former years the Glidden has been con-
sidered to be a ‘“big car” tour, small cars having hardly
a fair chance to make a showing proportionate to
their cost, an attempt was made this year in the sys-
tem of marking and distribution of the trophies to
place the smaller cars on equal terms. The result,
however, still shows that the best low-powered car is
hardly equal to so strenuous a journey.

Great hospitality was shown to the tourists at prac-
tically every town and village passed, Detroit, Minne-
apolis, and Denver particularly distinguishing them-
selves, and farmers’ families lining the route even
in remote districts.. The latter seem to be overcoming
their hostility to horseless vehicles, not merely mak-
ing way for the automobile and taking its dust with
a better grace, but themselves adopting  its use to
avoid those alternatives. The interest shown by the
agriculturist in the tour should benefit participants in
the latter commercially in these days of high-priced
grain and promise of abundant crops, as well as ma-
terially assisting the universally beneficent cause of
goad roads.

The Glidden trophy for the largest cars and the
Hower trophy for runabouts were won by ‘“Pierce Ar-
row” -cars, three of which finished with perfect road
scores, the two winners actually having no marks de-
ducted for any re-adjustments to be made at the finish
to put them in the perfect condition in which they
started, which is certainly a most remarkable show-
ing.

The Detroit prize for intermediate cars’ was won by
& ‘““Chalmers-Detroit” car; two of the three ‘“Premier”
cars entered also finished with perfect scores.

A remarkable record was made b§ a “Rapid” com-
mercial delivery truck, which was sent on the unac-
customed 2,600-mile journey by its enterprising manu-
facturers, carrying over a ton of baggage and acces-
sories for the tourists on solid tires. It not only
rendered yeoman -service, but actually would have been
unpenalized on several of the worst days’ runs had it
been competing with " the touring cars, and climbed
Pike’s Peak as a diversion during a pause in the tour.

—— el ——————— —

BLERIOT’S CHANNEL FLIGHT AND OTHER RECORDS IN
FRANCE. )

We reproduce herewith several photographs show-
ing the start of Bleriot across the English Channel,
and also showing him flying above the Channel when
beyond sight of land. These photographs give an
excellent idea of the birdlike appearance of Bleriot’s
monoplane when in flight. A full description of his

.is making great strides in France.

II1

record flight and of other records which he has made
appeared in our last issue.

The extremely rapid progress being made in avi-
ation in France is truly astounding. One of the men
who has made extraordinary progress is M. Roger
Sommer. His record to date is truly remarkable, and
shows that when one once learns to fly an aeroplane,
there is a fascination even greater than that experi-
enced with the automobile. During six consecutive
days, from July 13th to 18th inclusive, M. Sommer
made the following flights: July 13th, two flights of
15 and 19 minutes. On the 14th, a flight of 27 min-
utes at a height of from 30 to 65 feet, covering a
distance of 12 kilometers (7.5 miles) outside the lim-
its of the aerodrome within 10 minutes. On July
17th, a 30-minute flight, during which 12 liters (3.2
gallons) of gasoline were consumed; and on the 18th a
flight of 1 hour and 4 minutes. On July 27th this
time was increased to 1 hour, 23 minutes, and 30
seconds. On August 1st he flew 1 hour, 50 minutes,
and 30 seconds, beating all French records. Three
days later he made a flight of 2 hours and 10 seconds,
which, up to the time of our going to press, is the
longest record made by a foreign aviator. M. Gaud-
art is another beginner who has recently met with
considerable success. On July 18th at Juvissy he
made three circuits of the aerodrome in a gusty
wind, covering a distance of about 414, kilometers (2.5
miles). Starting at 3:14° A. M. on August 7th, in the
moonlight, he made a flight lasting 2 hours, 27 min-
utes, and 15 seconds, the altitude attained varying
from 20 to 90 feet. This surpasses the record of 2
hours and 20 minutes made on December 31st last by
Wilbur Wright, and is an endurance record for an
aeroplane. i

Capt. Ferber made several flights on the Champ d
Mars on July 18th with his Voisin biplane. Two days
later he made six successful flights at Belfort, after
which he shipped his machine to Vichy for the avi-
ation meet. On July 19th Henry Farman made a
flight of 1 hour and 23 minutes at Chalons. The
flight started at 8:17 P. M. and terminated at 9:40,
when the gathering darkness obliged Farman to de-
scend. His new machine has the tail placed farther
apart than the former one, and is fitted with runners
instead of wheels. The balancing planes are placed
between the ends of the main plane. On July 21st
at Chalons Mr. Farman took up Mr. Cockburn in a’
new machine which the latter has just purchased. It
niade a circuit of the camp, a distance of about 114
miles. '

From the above it will be seen that the aeroplane
No less than
forty-six machines have been entered for the great
aviation meeting at Rheims during the week begin-
ning August 22nd, and at this meeting aviation abroad
will for the first time be put on a sound footing.

—_— e r—— .

COMPLETION OF THE GOVERNMENT CONTRACT BY

ORVILLE WRIGHT AT FORT MYER.

With the making of the ten-mile cross-country speed
test by Orville Wright at Fort Myer on July 30th, as
mentioned in our last issue, the government requii‘e-
ments for a heavier-than-air flying machine were com-
pletely fulfilled. The speed averaged by the machine
carrying Orville Wright and Lieut. Foulois as passen- -
ger, according to the timing of the officers in charge
of the test, was 42.58 miles an hour. On the outward
journey, when flying somewhat against the wind, the
machine averaged 37.735 miles an hour, while on the
return trip the average speed was 47.431 miles an hour.
As the bonus offered by the government was $2,500 for
each mile per hour in excess of forty, without taking
into consideration fractions of a mile, the Wright
brothers received a bonus of $5,000, which made a
total of $30,000 for their machine.

The more one considers this remarkable fiight, the
more the excellent qualities of the Wright biplane
and the daring of Orville Wright in making the cross-
coun’ry fiight to Alexandria, Va., stand out. With
a somewhat smaller machine than that used last year
(the planes are 36 feet long by 6 feet from front to
rear) some 1,200 pounds of weight was carried at a
speed of 4214 miles an hour with an expenditure of
not over 30 horse-power. This means that the ma-
chine lifted 40 pounds or more per horse-power ex-
pended, and carried this weight at a faster speed than
has ever been shown in an official test by any other
aeroplane. The weight lifted per square foot of sup-
porting surface, however, was much less.than in the
case of Bleriot with his No. XIl. monoplane, for the
Wright machine carried only about 214 pounds to the
square foot, whereas Bleriot lifted over 5. The speed
the latter attained in an official test at Douai, France,
last month was 10 miles per hour less than that
reached by the Wright biplane in its test at Fort
Myer, although Bleriot’s monoplane had approxi-
mately the same horse-power and lifted practically
the same weight. A comparison of the two machines
shows very . neatly, therefore, the greater lifting
power of a single deeply curved surface over super-
posed slightly curved surfaces, and brings out
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the fact that when such a surface is used, as
was the case with the Bleriot machine, speed
is sacrificed for lifting power. On the other
hand, however, as a practical machine for the
use of sportsmen, the monoplane of Bleriot
offers distinct advantages in the way of small ! =
space occupied, light weight of the apparatus, . g : .
and ready portability. After making his 25- ¢ 5 7 :
mile cross-country flight from Etampes to Che- g : =D
villy on July 13th last, Bleriot dismounted the \—\

wings of his machine, fastened them to the sides P

cf the body frame, and towed the machine over
the road on its three wheels to Paris, a distance
of 61 miles, arriving there by evening. The s
performance of such a feat shows the superior ;
adaptability, for war purposes and for all prac-
tical uses, of the monoplane type of aeroplane
mounted on wheels as compared with the bi-
plane type of machine mounted upon runners
and requiring a starting rail and dropping
weight to launch it.

The fulfillment of the specifications of the
United States government for a heavier-than-air
flying machine marks an era in the development
of aerial navigation. When these specifications
were issued in December, 1907, the Wrights had
not demonstrated any of their claims, the chief

of which was that they had flown for 38 min-
utes more than two years before. Santos Du-
mont, Farman, and Delagrange had made little
more than jumps, and the art of aviation was

A glimpse of Bleriot shortly after his start.

in its infancy as far as any practical demonstra-
tion of what had already been done by the lead- — ¥

ers was concerned. The specifications issued by “ % i
the War Department required an endurance ' A ’
flight of one hour with a passenger; a cross- g b
country speed test with a passenger for a dis-
tance of ten miles, in which a speed of not less
than 38 miles an hour must be shown; and the
carrying of sufficient fuel for a 125-mile (3-
hour) flight. These specifications were so
rigorous, that even the most hopeful aviators
were doubtful whether they could - be fulfilled;
but when Wilbur Wright flew for 2 hours and
20 minutes on December 31st last in France,
all doubt was dispelled as to whether or not
the Wright brothers could fulfill the specifica-
tions. + Nevertheless, the best speed shown by
the Wright machine -in France in the different
speed tests there did not exceed 38 miles an
hour very much, and there was consequently
considerable doubt as to how fast the machine
could travel, and how much bonus Orville
Wright would win. After making the hazard-
ous trip over several deep valleys and high hills,
he expressed his belief that had there been no
wind to drive him out of his course he would
have made 44 miles an hour and received the
full bonus. The height which he attained in-
passing over the valleys was 400 to 500
feet. When the fact is considered that had
the motor stopped, both men in the aeroplane
would have been in imminent danger of losing
their lives from the descent of the machine on
the tree tops, one can readily see that the mak-
ing of this flight required more daring than

the making of a flight across the English Chan-
nel. Not only this, but two lives were in jeop- Bleriot in mid-Channel.

ardy all the time. BLERIOT’S FLIGHT ACROSS THE ENGLISH CHANNEL.
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There are several new aviators in France who
almost daily are making new records. Chief
among these is M. Paulhan, who, with his Voi-
sin biplane fitted with a tail and a Gnome re-
volving cylinder motor, on July 19th made a
cross-country flight from Douai to Arras, a dis-
tance of 13 miles. The flight was made in 22
minutes, at an average speed of 35.4 miles an
hour. Next to Bleriot, M. Paulhan holds the
record for cross-country flying in France. He
also holds the record for height, having flown
to a height of 120 meters (393.8 feet), and there-
by beaten Wilbur Wright’s 110-meter (350-foot)
record made on December 18th last at Auvours.
Some of M. Paulhan’s recent records made at
Douai are as follows: 12 kilometers (714 miles)
in about 15 minutes at a height of 30 meters
(98 feet); July 23rd, 1 hour 17 minutes 19 sec-
onds, covering an official measured distance of
48.178 kilometers (30 miles), but actually tray-
ersing a distance of 70 kilometers (43.5 miles),
when the wide turns are considered.

July 18th, M. Paulhan raced M. Bleriot with
the latter’s biplane at Douai, over a distance
of a Kkilometer (0.621 mile) in a semi-circle.
This was the first time two aeroplanes have en-
gaged in a race, and the fact that these were a
biplane and a monoplane with two distinctly
different types of motors made this race all the
more interesting. M. Bleriot won in the time
of 1:09, an average speed of 32.4 miles an hour,
while Paulhan’s time was 1:37, an average
speed of 23 miles an hour. The same day M.
Bleriot won the Prix du Nord by covering 2
kilometers (1.4 miles) in 2 minutes 29 seconds.

Although America was the first to secure an
aeroplane for the use of its War Department,
several other nations are quietly working to
develop machines of their own. In England,
Capt. Cody, who however has not been aided
very much by the government, has lately been
making successful flights with a biplane nearly
twice the size of Wrights’. On July 21st he
flew 4 miles above Laffan’s Plain near Alder-
shot. This is the first biplane, according to
Capt. Cody, in which every possible effort has
been made to avoid head resistance. He be-
lieves that his machine has less head resistance
than any other so far constructed of the same
size, and with an engine of about 30 horse-power
he has flown successfully at good speed. The
French government also is experimenting with
a biplane, but up to the present no attempt has
been made to purchase such a machine from
any of the numerous -constructors. Orville
‘Wright expects to go to Germany very soon,
with . the idea of selling a number of machines
to the German government. Italy has already
acquired one Wright aeroplane, and will prob-
ably have several more soon. The Austrian and
the Russian governments are also interested in
aeroplanes for war purposes. Up to the present
time, however, our country and Italy are the
only ones which have aeroplanes, and which are
ready to purchase more of these machines in
the near future. It is probable that new speci-
fications in which greater requirements will be
made will be issued within a short time by our
War Department.

-

A short turn. The Wright machine in a sunset flight.

THE LAST WRIGHT FLIGHTS AT WASHINGTON.
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AN AMERICAN FORESTRY SCHOOL.
BY DAY ALLEN WILLEY.

One of the Eastern States to which forestry is of
really vital importance is Pennsylvania, for the rea-
son that such a large revenue has been secured from
its timber interests. Only ten million acres of its
area has thus far been devoted to agriculture, the
lumbering industry being very extensive over the
balance of the State on account of the forest growth.
In Pennsylvania, as well as other States, the lumber
industry has been accompanied with great waste ow-
ing to the crude methods employed—the large quan-
tity of valuable stumpage being left, young trees
broken down in felling larger ones, while the prac-
tice of “skinning” the forests or cutting down the
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The institution itself is located in Center County,
where an excellent opportunity is provided for a
study of the various branches, but in addition the
students are sent to various portions of the- State
as well as out of Pennsylvania for additional study
and practice. The State College, as it is termed,
gives special attention to field work in addition to
the routine of the class room and lecture room. In
connection with the earlier courses in forestry the
men are taken into the field, where they study each
kind of tree, its form, its bark, leaves, buds, and
flowers, until they are perfectly familiar with the
trees and the material with which they will work.
Following this they carry on during the fall season
the work of collecting the fruit and seeds of vari-
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with water, and foilowed this with a forest map,
showing the nature and amount of timber growth,
and from notes taken in the field worked out a plan
for the future management of the watershed.

At the State College the course of training includes
not only preparation for forestry in the East but
forestry in the West. As an illustration, the students
are even instructed in the use of pack animals, which
are so much depended upon in the great national
forests, where the only route may be a pony trail
The course of instruction includes the care and use
of ponies and mules, the methods of loading them,
also riding. Pack trains are fitted out and the stu-
dents make expeditions as they would in the Rocky
Mountain region or on the Pacific coast. Two weeks

Students learning packing of animals for mountain transportation under
chief packmaster, U. S. Army.

Work with transverse plane table in rapid measurement and sketching
of forest types and areas.

Small plants used for teaching principles of treatment of timber

with creosote.

Forestry students studying structure of commercial timbers

and methods of identification.
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Operations on sample trees in wood-lot to: determine average rate

of growth for every decade.

niost valuable trees regardless of the destruction to
the young growth has in itself caused a. great loss.

Several large railroad companies obtain much of
their timber from the State, especially the Pennsylva-
nia Railroad Company, which has introduced a for-
estry system on its own lands that has resulted in
much practical benefit. The most notable movement,
however, is one which has been taken up by the
State authorities in the creation of the only under-
graduate forest school between Michigan and Maine.
The school has been planned on a very broad scale and
is intended not only to educate those who attend it in
every branch of forestry but to conserve this most
important resource so that the timber supply of the
State will be permanent.

AN AMERICAN FORESTRY SCHOOL.

ous trees and their storage, dry in bags or buried in
moist sand. In the spring the seeds are taken and
planted in forest nurseries, the students doing the
actual work of planting and cultivation. Numerous
trips are made in the vicinity of the college to study
natural reproduction of the forest. Near by is a
State reserve of several thousand acres and the State
Forestry Reservation Commission has given the col-
lege an annual privilege of going.upon this reserve
for study and demonstration in forestry. There is
no other forest school in the country that has so
large a tract of wild land so near at hand and so
available for study at all times. Last year one of
the advanced classes made a topographical sketch of
a large gap in the hills which supplied the college

A class in silvigulture gathering seed of maples in a

large sheet.

at the end of the junior year are spent in camping
upon some large wood lot in the State, where the boys
get very practical training in camp life; in the esti-
mating of timber and its actual measurement by
various methods; rapid sketching and mapping of
forest areas and in study of tree growth by analysis
of tree trunks. Frcm the data obtained in the field
a map is made and a plan drawn up for the correct
management of the wood lot. There are many loca-
tions in Pennsylvania which are admirable for field
work because within a small area may be a large
number of varieties of trees forming a miscellaneous
growth. An opportunity is also given the students to
investigate the different varieties of soil, the extent
of the watershed, and to obtain other data which



114

will be of great value in connection with their future
vocation.

During the last year the members of the graduat-
ing class are put through a very rigid test, being re-
quired to spend at least four weeks in some forest
region either in Pennsylvania or other States. They
are sent to a lumber camp where they make a
study of lumbering as associated with forestry. This
month in the lumber woods is taken as a part of a
course in lumbering in which each operation from the
log in the tree to the finished product is thoroughly
discussed. The men are provided with an .outline to
aid them in their studies and will prepare a complete
report on the lumbering operation which they investi-
gate. They are also placed during the summer vaca-
tions where they will get the most practical experi-
ence in forestry.

To get the men in touch with practical forestry as
it is being carried on by private individuals through
the State and in its various forest nurseries, as well
as the work of manufacturing companies who put
out tools and equipment used by the forester, one or
more trips are made each year by the juniors and
seniors, and it is planned to increase in so far as
possible the usefulness of these trips. The students
have visited various plantings of locust made by the
Pennsylvania Railroad along its lines between Harris-
burg and Philadelphia. In these plantations they
studied the injury done by the locust borer and by
mice and have learned that the locust was not a tree
of value for general planting throughout the State. At
Pottsville, the forestry work carried
on over the Stephen Girard estate has
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kind of employment that they need. Consequently the
work is closely connected with the vocation of the
farmer, and the one who completes the course of study
with the view of becoming an agriculturist is in a
position to get the most and best of his woodland
and to make it a permanent resource.

It may be added that the length of this course is
four years, the first two years of which are devoted
largely to foundation principles, which are absolutely
necessary to the proper training of the forester. Be-
ginning with the third year they take the men and
give them two solid years of training along forestry
and closely related lines.
actual forestry work the students take such subjects
as fish and game preservation, diseases of trees, roads
and trails, elementary irrigation engineering, elements
of mining, in which they are taught in an elementary
way the mining of various minerals, the timbering
of mines and the laying out of mining claims. The
students are also given a practical course in timber
testing "in their mechanical engineering department.
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AN ELECTROMAGNETIC DRILL.

BY THE GERMAN CORRESPONDENT OF THE SCmNTIFIC AMERICAN.

A very efficient electromagnetic drill has recently
been des1gned by the German engineer Burckhardt.
This machine is intended for use in all branches of
the iron industry, e. g., in boiler shops, ship yards,
erecting shops, and the like.

The ingenious combination of an electrical motor
with an ‘electromagnet adapts this machine to all

In connection with the.
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the form of the working surface. The pole pieces
must be held as tightly as possible against the tool
with their entire surface. The suspension device
should be fixed at such height above the working floor
as to allow the drill to be rapidly conveyed to any
point of the shop. The tool is preferably a spiral
drill of hard tool steel.

By employing pole pieces of different heights, drills
of different lengths can be used.

The Psychology of Reading,

Examinations made by Erdmann and Dodge may
serve as a foundation for the psychology of reading,
and through careful experimental observation these
scientists have reached results of extraordinary in-
terest.

Hitherto two views have prevailed, the one being
that reading was effected solely by spelling, each let-
ter therefore being grasped and perceived for and by
itself; the other being that the words were grasped not
exclusively letter by letter .but in small groups of
letters in the same spaces of time.

‘We learn from their report in the Zeltschrlft fuer
Psychologie und. Physiologie der Slnnesorgaue that
Erdmann and Dodge first ascertained through reflec-
tion of the left eye, while the head was kept in a
steady position, that in reading an eas11y comprehen-
sible text there is a regular change between paum
of rest for the eye and its movements. The number
of these pauses, however, is much smaller than the
number of the letters over which the eye glides, and

it remains, in the case of the same per-

been carefully studied. On this estate
extensive planting has been done, but
without the best results, because of in-
jury from fire. Stone walls have been
built and fire lanes or roads established
which are as good an example of this
method of preventing fire as can be
found in the country. The advanced
students have made trips through the
southeastern portion of the State, visit-
ing the large forest nursery of the
Pennsylvania Railroad at Morrisville,
which has been establislied - by the
Pennsylvania Railroad. This is re-
ported to be the finest forest nursery in
the United States. It had a million
and a half of red oak seedlings grown
from acorns which were set out in the
spring of 1909. Industries associated
with forestry, such as works showing
the way in which wire rope and cable
arc used in logging operations, have
been visited and where the students
were able to see the making of all
classes of saws from the crude material
to the finished product.

This brief outline gives an idea of
the broad and comprehensive scope of
the instruction as carried out at this
institution, but the opportunities for
the graduates are such that the school
authorities consider the work well
worth while. There is such a con-
stantly increasing demand for the
trained foresters that it is much greater

son, almost unchanged as long as a
fluent text is used. If the text becomes
more difficult in the meantime , the
number of pauses is increased & little,
and where attention is . given exclu-
sively to the formation of words, as in
“proofs,” - the -number becomes three
times as large.

So much having been ascertained, the
next object was- to. ascertain; _Whether
reading was effected during the pauses
of rest or whether the letters pre-
sented themselves, w1th _sufficient dis-
tinctness while the eyq was moving to
the rlght Through perfectly exact ob-
servation and’ calculation both investi-
gators came to the, conclusmn that read-
ing was effected excluslvely durlng the
pauses of rest. On an average the eye
glides, during a definite movement on
the line, over a space of 1.52 to 2.08
centimeters, a space that contains about
twelve to thirteen letters. The rapid
change of the black and light ‘textual
elements—the letters "and. the  inter-
stices—makes it more impossible. for
the eye to recognize the letters while it
is in motion. It was also.ascertained
that by a very brief exercise of. vision,
while the eye is still, four letters Wlth-
out exceptjon, five at the most, can be
recognized at the same time, eveh when
they do not occur in a sequéncev_of
words. In the case of such a sequence,
however, four or five times as many
letters can be read durlng the same in-

than the number who now graduate,
while the salaries offered make it an
inducement to a young man to take it
up. The college continually has requests from large
lumber companies throughout the country for gradu-
ates and sometimes under-graduates. The United
States Forest Service is also another source of em-
ployment and this institution has already sent quite
a large number into the national forests in ‘Montana
and other States. In fact the demand for’ graduates
is assuming such proportions that expert forestry will
undoubtedly become a vocation which "will give many
thousands employment, and the results at the Penn-
sylvania institution prove that similar schools estab-
lished in other parts of the country will be of far-
reaching benefit in solving the problem of conserv-
ing the national woodlands.

At the head of the State College is Dr. Hugh P.
Baker, a graduate of the Yale Forest School, who was
also connected for several years with the United
States Forest Service. The State authorities have
provided Dr. Baker with a staff of experts so that, as
already noted, not only instruction but field work has
been provided in literally every detail which concerns
this subject.

In Pennsylvania forestry is taken up im connmection
with the work of the agricultural and mechanical
departments of the State University, as it is believed
this is the best method. As forestry is a production
of a crop from the soil, in a sense it is agriculture,
and because the utilization. of the crop demands con-
siderable knowledge of engineering, the instructors
are able to give the students work in the departments
of civil, mechanical, and mining engineering—just the

A NEW ELECTROMAGNETIC DRILL.

boring, milling, countersinking, and broaching. Elec-
tromagnets placed on both sides of the drill spindle
throw the machine so tightly against the work as to
allow any one of the operations mentioned to be car-
ried ‘'out rapidly.

A special attachment on the drill spindle allows the
tool to be rapidly and accurately centered on any
given point of the working surface. The machine is
thus adjusted within a few seconds.

As represented in the accompanying figures, the
drilling machine is suitably suspended for this pur-
pose. On horizontal surfaces the drill can obviously
be used without any suspension. A special device is
used in upward drilling.

The electromagnetic drill comprises four main
parts, viz., the driving motor, the drill proper with
its centering device, the electromagnets, and the sus-
pension.

The motor armature drives the drill shaft through
a normal toothed-wheel gearing. The shaft can be
axially displaced with a view rapidly to adjust the
drill point on the center mark. The balanced suspen-
sion device can be used for the same purpose.

The electromagnets are placed on a yoke, pivoted
in the plate extension of the machine, and fixed with
a nut.. The magnet yoke, with its two coils, can ac-
cordingly be adjusted to any desired angle. A clamp
screw is used to hold it in position.

The pole pieces fitted to the ends of the magnet
coils are interchangeable, their length and shape he-
ing adapted to the tool in actual use, as well as to

terval of vision. In the short pauses
of rest while .reading one recognizes
the words solely.from their optical col-
lective form, if the letters are not too large, and such
recognition is by so much easier as the Words show
themselves more chara.cterlstlc and ﬂuent to the
reader. Even abeginner can therefore with a little
practice enable himself to read not only. without spell-
ing but with a visual grasp of whole words at a time.
How far this capability may reach depends on the
optical memory of the reader.

Official Meteorological Summary, New York, N. Y.,
July, 1909.

Atmospheric pressure: Highest, 30.24; lowest, 29.46;
mean, 29.93. Temperature: Highest, 92; date, 30th;
lowest, 58; date, 4th; mean of warmest day, 84; date,
30th; coolest day, 66; date, 4th; mean of maximum
for the month, 81.4; mean of minimum, 65.5; absolute
mean, 73.4; normal, 74; deficiency compared with
mean of 39 years, 0.6. Warmest mean temperature of
July, 78 in 1901; coldest mean, 70 in 1884. Absolute
maximum and minimum of July for 39 years, 99 and
50. Average daily excess since January 1st, 1.7. Pre-
cipitation: 1.98; greatest in 24 hours, 1.56; date, 23rd;
average of July for 39 years, 4.32. Accumulated defi-
ciéncy since January 1st, 2.15. Greatest precipitation,
9.63, in 1889; .least, 1.18, in 1907. Wind: Prevailing
direction, south; total movement, 7,922 miles; average
hourly velocity, 10.6; maximum velocity, 46 miles per
hour. Weather: Clear days, 13; partly cloudy, 13;
cloudy,.5; on which 0.01 inch or more of precipitation
occurred, 5. Thunderstorms: 16th, 18th, 30th. Cool-
est July in 12 years.
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HOW TO MAKE CONCRETE POTTERY.—V.
BY RALPH C. DAVISON.
(Continued from the issue of July 31st.)

After having mastered the processes of modeling
and casting as explained in the previous articles, the
craftsman can now take up the decorative features.
The possibilities of ornamentation, one can say, are

almost unlimited "with this material. Various effects
can be obtained. One can reproduce antiques which
can hardly be told from the originals, and original de-
signs embodying various colors can be made which
will compare favorably with modernr clay pottery
effects. Owing to the material used the texture ob-
tained is one which is full of life and sparkle. It has
a distinct characteristic of its own which cannot be
obtained in any other material

As a specific case of what can be done along these
lines we will take the copy of an antique which is
illustrated herewith. This was made as follows: It
was first cast with perfectly smooth sides, a mixture
of one part Portland cement to two parts of fairly
coarse brown sand being used. After pouring this
mixture it was allowed to set in the mold for from
eight to twelve hours. The mold was then removed
and the piece was found to be in a more or less soft
state. That is, it had to be handled carefully, and
the concrete had not become so hard that an impres-
sion could not be made in it with the sharp point of
a knife; the design as shown was then marked on
the surface, and in turn it was cut and dug out by a
strong knife blade. A straightedge was placed along
the various lines, being used as a guide for the blade.
The depth to which the design should be cut varies
according to the size of the piece; but in small work
usually from one-eighth of an inch to three-sixteenths
of an inch will give the most effective results. If for
any reason one cannot commence the work of cutting
out the design within twelve hours after the piece
has been cast, or until the piece has become quite
hard, it will then be necessary to use a small hammer
and chisel with which to cut out the design. Care
should be taken, however, in using these tools not
to strike too hard a blow, for if one hits too hard the
piece may break, although in antique work if the
edges of the cut-out design are more or’less irregular
it makes the piece so much more effective.

In preparing any article for color inlay work, which
has been modeled and built up on wire forms as ex-
plained in numbers I and II of this series, such as a
vase or other piece, the design must be cut out pre-
vious to the inlaying of the colors exactly as has been
just described for antique relief work.

1If, however, the piece to be inlaid is to be made
in a mold as described in articles III and IV, the
niold can be prepared to form the desired depression,
in which case the design will be cast in the piece.
For complicated designs of this character a clay model
must be provided from which the plaster mold is
made. But in simple. designs such as illustrated the
piece which is to form the recess can be attached to
the inside of the outside mold as shown in Fig. 24.
This can be made of wood and can be secured in
place by brads. It should be located in the proper

VASE WITH ELABORATE COLOR DESIGN.

rosition and should be of the exact size and shape
of the outline of the design and at least one-eighth of
an inch thick. Shellac and oil the piece well before
pouring the cement and allow a good bevel or draft
cn all of the edges so that it will draw out easily
from the cast and thus leave a good, clean, sharp
edge to the cavity into which to lay the colored ce-
ments.

A _reat many attempts have been made to produce
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satisfactory color work in cement, but until of late
these attempts have been most unsatisfactory. This
was largely due to the fact that ordinary Portland
cement is of a gray color and on mixing it with the
various color pigments the result was a decidedly
dirty or dead tint of the color used, similar to that
which would be produced in water colors by mixing
them with water which had already been discolored
by India ink or lampblack. Another cause of un-
satisfactory results along these lines was the fact that
many of those who experimented did not use the
proper color pigments, the result being that the col-
ors faded out on. exposure to the weather. The first
cause of not being able to produce true tints can now
be overcoine by the fact that a really true white Port-
land cement is being manufactured. This now can be
procured from almost any cement dealer. By using
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Fig. 24.—MOLD FOR FORMING THE RECESS AND STEPS
IN LAYING THE COLORED CEMENTS,

this as a base with which to mix the pigments, true,
clear colors can be obtained, and by the use of noth-
ing but good mineral pigments, known as lime or
cement-proof colors, it is possible to produce shades
which will be absolutely permanent.

The writer has experimented largely with coloring
matters from this country as well as from abroad.
Many of the coloring matters obtained from abroad
are very good, but their cost is naturally higher than
those which are made in this country.

As before stated, mineral colors are those which
give the best and most permanent results. They all
come in powdered form and should be mixed with the
dry cement and marble dust or white sand, as the
case may be, until the whole mass is of a uniform
tint throughout. After having mixed them as above,
water should be added and the whole mixed into a
mortar.

The following pigments, which can be procured from
almost any of the large manufacturers or dealers in
dry colors, will give satisfactory and permanent re-
sults:

Dry Pigments,
Red oxide of iron l

Resulting Color.

Venetian red §_~ cesesssenan 5000000000 Red
White Portland cement...... PP White
Ultramarine blue }

Oxide of cobalt (*:rrrw=srrrrrremreeens Blue

Yellow ocher [ t:rrettrerreerrennns Yellow

Chrome oxide of copper

Carbonate of copper }

Lampblack

Torch black

Black oxide of copper
(according to quantity used)

Ordinary Portland cement............... Gray

Burnt umber .......... ... ... oL Brown

Chromate of lead é

{ Green, light
""" ? Green, dark

...... Black or Gray

COPY OF AN ANTIQUE.

The amount of coloring matter to use in proportion
to the cement depends entirely upon the depth or shade
of the color desired. By mixing up small specimens
of the color with various proportions of cement and
making small test pieces of mortar and then noting
the color of these after they have dried out, one can
readily determine the proper amount of coloring matter
to use. It is always better to weigh the amount of pig-
ment used rather than to judge the amount by bulk,
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for by weighing a much more uniform result can be
obtained.

For ornamental work where a wide range of colors
is desired they can be procured by the same means as
is used in water or oil color painting; that is, by mix-
ing together the three primary colors, which are red,
yellow, and blue. From these three colors can be ob-
tained every color or tone that may be required. Thus _
blue mixed with yellow produces green; blue mixed
with red produces violet, and red mixed with yellow
produces orange, etc. In combining the coloi'ing mat-
ters, always do so while they are in a dry state and
thoroughly mix or grind them together before adding
them to the white cement.

The method of laying these colored cement mortars
in the design is as follows: First, enough water must
be added to the dry mass to allow it to be mixed to the
consistency of a thin paste. Then the design, which
has already been cut out as previously explained,
should be thoroughly wet down by sprinkling with a
wet brush.

If a varicolored design is to be inlaid, it is always
well to lay in all of one color at the same time, as is
illustrated in Fig. 24. In this case we have figures A4,
B and C which are to contain the colors red, blue, and
black, as indicated. First, with the aid of the blade
of a penknife or any other handy tool according to
the size of the work, lay the red cement in the design A
as shown at D by the dotted lines. Let it come level
with or even a trifle higher than the face or body of
the vase or piece which is being inlaid; also let the
colored cement project beyond its position in the fin-
ished design as indicated by the dotted lines. Now
turn the vase around, and lay the red cement in the
designs B and C, letting it project beyond its position as
was done in the design A. The red cement which has
been laid in the design A will now be set enough so
that a straightedge made of a flexible piece of wood.
or other material such as cardboard can be placed over
it in the position of the finished design as indicated at
D by the dotted lines.

The sharp edge of a knife can now be used to.cut
away the surplus cement which projects beyond the
edge of the straightedge. In cutting away the surplus
cement always cut away from the finished design.
Proteed to cut away all other surplus cement from
the other three sides of the design as just described
and then in turn treat the designs B and C in the
same manner. Now lay in the blue cement in all
of the designs in a similar manner and then the
black cement. 1f by chance any of the colored cements
have gone beyond the designs and onto the face of the
vase, scrape them off before they harden and then with
the back of the blade of the knife, which is more or
less blunt, run around the outline of the designs as
well as between the colors, using a straight edge as a
guide. By doing this a distinct parting line is pro-
duced between each color and a better effect can be ob-
tained.

The colored cements which have just been inlaid
must, of course, be cured so as to harden them up.
This is done by sprinkling them with water as ex-
plained in a previous article.

The next article will treat of the making of orna-
mental relief work and how to cast it.

(To be concluded.)
THAWING DYNAMITE.

Dynamite must be carefully and thoroughly thawed,
to make sure that it will explode and do good work.
The proper thawing of dynamite is a simple opera-
tion, and is done safely. A dynamite cartridge can be
lit with a match, and burned without explosion almost

A GOOD EXAMPLE OF COLORED CONCRETE WORK.

always. It must not be laid against a hot steampipe
or smokestack, or be buried in hot sand, or stood near
a fire. Use a heat that can be controlled, and that
can never rise above 100 deg., even when neglected.
Dynamite begins to undergo a change at 158 deg. F.,
and from that temperature up becomes more sensi-
tive to shock, until at a temperature of about 356 deg.
it will explode 'simply from that heat. The best thawer
for dynamite is one in which the cartridges are in-
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serted in tubes that are completely surrounded by hot
water. The sticks may be carried to the work in this
thawer. Never place the thawer over a fire, or try to
bheat the water while the dynamite is in it. For
thawing on a large scale, a building heated with steam
or water coil is good, provided primers, men, and tools
are kept out.
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AN ELECTROLYTIC RECTIFIER FOR CHARGING
IGNITION BATTERIES.
BY FREDERICK E. WARD.,

It is well known that small storage batteries, such
as are used for automobile ignition, are very easily
charged by connecting them to a direct-current house-
lighting circuit through a suitable resistance, but
where the current supply is alternating many have
supposed that good results cannot be obtained with-
out the use of complicated and expensive apparatus
for converting the alternating into direct current. By
following out the instructions given below, however,
an electrolytic rectifier suitable for charging a six-
volt sixty-ampere-hour battery from 110 volts can be
made and used at home with small expense and satis-
factory results.

There are two parts to the required apparatus—
the autotransformer for reducing the voltage of the
line from 110 to that required by the battery, and
the electrolytic cell for rectifying the current or caus-
ing it to pass always in the same direction.

The autotransformer is shown by the drawings in
Fig. 1. It consists of a single coil of magnet wire
wound on a rectangular wooden spool, inside of which
a bundle of steel strips is afterward placed to form
a core. The spool is best made of well-seasoned white
pine or whitewood, as these soft woods are readily
obtained and easy to work. It is a good plan to dry
the wood thoroughly in an oven before it is cut up.

For the body of the spool, four pieces 2 1/16 inches
wide, 4 inches long, and not thicker than 14 inch are
required. These should be securely glued and nailed
together so as to form a rectangular tube 4 inches
long and measuring 19/16 inch by 21/16 inches on
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Fig. 1.—THE AUTOTRANSFORMER.

the inside. For the heads, two pieces 14 inch thick,
3% inches wide, and 4 inches long are needed.
Through the middle of each a hole about 2 1'/16 inches
wide by 29/16 inches long should be cut to fit snugly
over the ends of the tube. When the heads are securely
glued to the central tube, and braced by a few wire
nails driven into them from the inside, the whole
will form a strong spool having a space 3 inches long
between the heads for the winding. The corners of
the tube where the wire is to be wound must be well
rounded off with a file, to avoid the difficulty of hav-
ing to bend the first layer of wire around square cor-
ners. In one of the heads two small holes and a
saw cut must be made as shown at 1, 2, and 4 in Fig.
1, while in the other head only one saw cut, 3, is
needed. These holes and slots are for bringing out
ends apd loops in the winding, so that connections
may afterward be made to different parts of the lat-
ter. On the heads of the spool the numbers 1 to 4
should be plainly carved to avoid confusion.

The coil is to be wound of No. 16 double cottom-
covered magnet wire, of which about thrée pounds, all
in one piece, will be required. This is to be wound
on the spool in eight layers of about fifty turns each,
as follows: First pass about 4 inches of one end of
the wire out through the hole numbered 1, and then
wind on six even layers like thread on a spool. The
work can be done most easily by clamping the spool on
the face plate of a lathe and turning it over slowly
by hand as the winding progresses. It is well to give
each layer a coat of shellac before winding the next.
When the six layers have been put on. make a short
loop in the wire at saw cut marked No. 2, and alloaw
the loop to project outside an inch or so, as shown.
Continue the winding as before, and at the end of
the seventh layer leave a similar loop at saw cut No.
3, and finally finish by putting on the last, or eighth,
layer and passing the end of the wire out through
hole No. 4. After the winding is complete it should be
protected from possible injury by a covering of two
or three layers of cloth fastened with glue or shellac.

The core is to be made of strips of thin sheet iron

"Enough strips
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or sheet steel cut two inches wide. One sixty-fourth
inch is a desirable thickness, but anything less than
1/32 inch will answer. About eleven pounds will be
needed for the core, in strips of different lengths
varying all the way from 11 up to 21 inches long.
Insert the strips into the hole through the spool one
by one, putting in the longest ones first at the side
nearest where the terminals are brought out, and fin-
ishing up with the shorter pieces at the opposite side.
should be used to fill up the hole
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Fig. 2.—THE SHEET-LEAD TANK.

snugly. If the strips are rusty it will not be neces-
sary to insulate them from each other, but if they
are clean and bright it is a good plan to insert an
occasional strip of paper so as to divide the core up
into groups of half a dozen sheets each.

The strips must next be bent around, one at a time,
so that their ends meet at the side of the coil oppo-
site the terminals. Trim off the ends of each strip
with a pair of tinner’s snips so that they meet with-
cut overlapping, forming what are known as ‘butt
joints.” Care should be taken that the successive
joints do not come in the same place, but overlap each
other- about two inches as they pile up, in the same
way as the joints in brickwork. After the ends are all
in place, they may be held permanently by wrapping
them with a layer of stout cord (not wire) as shown
at T, Fig. 1. This completes the autotransformer,
though a coat of black paint will improve it.

The electrolytic cell consists of a lead tank nearly
filled with a suitable liquid in which are immersed
two rods of aluminium supported by a light wood
frame, as shown in Fig. 2.

The tank should. be made of sheet lead not less than
3/32 inch in thickness. A good size is 4 inches wide,
9 inches long, and 8 inches deep. Fig. 2 indicates
how a piece of the sheet lead 14 by 20 inches may be
used most economically. Cut out the two pieces as
shown, fold on the dotted lines so that the joints lap
on the outside, and solder the seams heavily with ordi-
nary solder. Do not try to use a lead-lined wooden
tank, as the success of the apparatus depends largely
on the cooling effect of the surfaces exposed to the air.

For the electrodes, two round aluminium rods 3%
inch diameter and 614 inches long are required. These
must be of commercially pure.aluminium, and not
the so-called ‘“hard stock” or alloy. Fasten to one
end of each rod a piece of No. 16 copper wire to serve
as a terminal. The best way to do this is to drill a
small hole through each rod near one end, and then
insert the wire and drive down the aluminium with
a center punch until the wire is tightly pinched. (See
Fig. 24.) The tank itself also serves as an electrode,
so that it is necessary to solder a wire to it some-
where on the outside. The aluminium rods are best
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Fig. 3.—METHOD OF CONNECTING UP THE RECTIFIER.
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STORAGE 1

OX/DIZING THE RODS.

supported in the tank by means of a light wooden
frame made of six pieces as shown at B, into which
the rods may be clamped by thin wooden wedges
driven in where they pass through the holes.

To make up the liquid for the cell, put two pounds
of crystallized sodium phosphate in the tank, and fill
up the latter with about one gallon of lukewarm (not
hot) water or enough to fill it to an inch from the
top. Stir with a stick until-the salt is dissolved, and
then adjust the aluminium rods so that they dip into
the solution three inches.

Before the apparatus can be set at work the rods
must be coated with a film of oxide. This has to be
formed by the alternating current itself, for which
purpose the rods may be temporarily connected to the
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110-volt power mains as shown in the first diagram
in Fig. 3. A resistance, R, of about ten ohms must be
used to prevent too much current from passing at
first. After half a minute this resistance may be
gradually reduced to zero, and the operation will be
completed.

For actual service the autotransformer, rectifying
cell and storage battery are to be connected up as
shown in the second diagram in Fig. 3. The auto-
transformer may be connected to a 110-volt lamp
socket by means of a sufficient length of No. 16 lamp
cord and ‘an attachment plug. A two-ampere fuse
should be included in the circuit.

The windings of the autotransformer have been so
proportioned that when connected to 110 volts about
2%, amperes will flow through a six-volt, sixty-ampere-
hour battery. This low rate of charging contributes
to long life of the battery, and at the same time mini-
mizes the amount of attention necessary in charging,
since an overcharge at low rate does very little harm,
With ordinary use of an automobile, a ten-hour charge
over night every two weeks will keep the battery full
and in good order.

After about fifty or sixty hours’ use of the rectifier
the sodium phosphate solution will become exhausted.
This will be indicated first by unusual heating of the
tank and autotransformer, due to leakage currents,
and finally by the blowing of the main fuse and possi-
bly the discharge of the battery back through the
tank and coil. It is therefore necessary to make up
a fresh solution for the tank and reoxidize the rods
after about fifty hours’ use, or when excessive heat-
ing is first noticed.

The aluminium rods last a long time, and when
the lower ends become worn thin they may be in-
verted if care be taken to remove every particle of
the copper connecting wires.

The apparatus will charge an eight-volt battery, if
necessary, but at a slower rate, and it can also be
used on a four-volt battery in an emergency. In the
latter case the large currents may soon cause overheat-
ing unless a resistance of about one ohm be connected
in series with the battery.
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SAW-FILING CL.AMP.
BY C. A. PITKIN.
The saw clamp, described by Mr. Bayley in the
ScIENTIFIC AMERICAN of May 15th, is of service in the
workshop, and I should like to submit a modification
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HANDY SAW-FILING CLAMP.

of it, as used by carpenters and others, when the
facilities at hand are limited.

Oftentimes when one wishes to file a saw, while
away from the shop, and having no filing clamp at
hand, he is at a loss to know how to firmly hold the
tool during the operation. A handy expedient is to
take a board or joist and turning it on edge, end on,
make a cut with the saw to almost its depth. Then
place the saw in the cut, teeth uppermost, and drive
in several small wedges along one side. This always
holds the saw nicely, and the whole may be nailed to
a step, sill, or part of the framing, or may be placed
in a carpenter’s vise. To loosen the saw, strike the
top of its handle with the hand.

TO SUPPORT SHAFT WHEN BABBITTING.
BY J. EDWIN KERR.

This is a suggestion for the simplification of the
babbitting of crankshaft boxes, which has been used
2 number of times with entire satisfaction. Drill two
holes about 14 inch from the outside end of the box
and in about the position shown in cut. Tap the holes
for small screws. Let the shaft rest on the head of
these screws, which may be adjusted until the shaft
is lined up. After lining the shaft it may be taken
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SUPPORT FOR SHAFT WHEN BABBITTING.

out of the box and warmed before pouring the babbitt,
preventing the metal from being chilled and forming
an uneven surface. The shaft may be replaced while
warm and the babbitt poured at once, the screws in-
suring a perfect line-up. The screws may be removed
with a screwdriver when the babbitt has been poured,
or they may be left in if brass screws are used.
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RECENTLY PATENTED INVENTIONS.
Of Interest to Farmers,

MILKING-MACHINE.—L. L. Srory, Bast
Trairfield,” Vt. The object here is to produce
a machine which can be readily adjusted in
position. While the invention concerns itself
with the general construction of the machine,
it relates also to the construction of the teat
cups and the manner of actuating them in the
milking operation.

ATTACHMENT FOR CORN-CULTIVATORS.
—H. J. Nerr, Stanford, Ill. In the present
patent the invention is an improved cultivat-
ing implement designed and adapted to be
used as an adjunct or attachment of a culti-
vator having plows or shovels for use in fur-
rowing between rows of young corn stalks
growing in hills or drills.

Household Utilities.

PORTABLE GRATE.—W. H. BOLLAND,
Savannah, Ga. The invention is an improve-
ment in fire-place grates, and has in view a
grate of the conventional or other design,
hinged at one side to swing within and to the
outside of the fire-place opening, in which ']at-
ter position it is adapted to be lifted from its
hinges and removed for emptying or other
purposes.

BROOM HANGER.—J. H. AsuHMEAD, Silver
Bay, N. Y. An object here is to provide a
hanger by means of which. a broom can be
hung in an inoperative position from a nail or
other support, which serves as an additional
means for holding the broom straws securely
together on the neck of the broom, and is so
constructed that the nail cannot become caught
in the broom straws to loosen or otherwise
injure the same.

ROCKER FOR CHAIRS.—G. M. STRATTON,
Carthage, S. D. The purpose of the invention
is to provide hollow rockers of sheet metal for
chairs, which are light, strong, shapely, and
can be produced at low cost. It consists in a
novel construction of rockers and their com-
bination with the legs of a chair.

Machines and Mechanical Devices,

SHUTTLE MECHANISM.—J. LARSEN, Silke-
gade 13, Copenhagen, Denmark. The present
invention concerns a horizontal shuttle, which
is so arranged that it seizes the thread and
holds it fast, so that the needle can without
stopping go straight down and then again at
once straight up, the upper edge of the ring-
formed shuttlebed being provided with a horn,
that holds onto the thread during the forma-
tion of the stitch.

APPARATUS FOR MANUFACTURING
CIGARETTES.—O. WARTMANN, 681 High
Road, Tottenham, London. England. The chief
object of the invention is to enable the pro-
duction of cigarettes which, while formed to a
large extent by means of automatically acting
mechanism, shall be free from the defects of
ordirary machine-made cigarettes, and shall
exhibit some of the best characteristics of
those made entirely by hand.

BUTTER-SERVER.—O. W. MOBERG, Seattle,
Wash. The construction enables the empty
butter dishes to be stacked in a column and
removed one at a time filled with butter and
ejected from the machine. It stops the action
and locks movable parts in case of breakage
of the wire used for cutting the butter; pre-
vents the stock of butter from moving in the
machine except for the purpose of filling a
butter dish; provides for effecting the disen-
gagement of butter dishes from the bottom of
the column of such dishes, and provides re-
frigeration and storage of the stock to be used
so as to maintain the butter in suitable form
to be acted upon by the machine.

DUMPING-SCOW.—F. P. EASTMAN, New
York, N. Y. The scow has movable sides
normally securely locked against opening, and
which can be readily opened without present-
ing obstructions to the load, thus insuring ‘a
complete and quick discharge -f the load, es-
pecially when the latter consists of bulky and
moist refuse liable to cling to any obstructions
in its path. The invention relates to scows
described in the Letters Patent of the U. S..
formeérly granted to Mr. Eastman.

CENTRIFUGAL SEPARATOR.—J.
DOMINGUEZ, Guayama, Porto Rico. The inven-
tion admits of general use, but is more par-
ticularly applicable to the separation of sugar
and molasses from the crude product known as
masse-cuite, or in other words, from the ma-
terial received from the evaporators. Cen-
trifugal force is developed in a rapidly rotat-
ing body, and causing such body to exert in-
creased pressure, if its direction of motion is
suddenly reversed. .

A. B.

Prime Movers and Their Accessories,

ROTARY ENGINE.—F. P. NicuoLs, Hous-
ton, Texas. In this patent the invention makes
an improvement in rotary engines. In opera-
tion the motive fluid being admitted through a
hollow shaft, passing upwardly through radial
slots, and through ports to pressur. chambers,
acting against the sides of the piston blades
to rotate the motor, which comprises the shaft,
the casing, and the piston blades.

LUBRICATOR-PUMP.—G. J. ARENDS and
J. J. ArenNDs, Rock Rapids, Towa. The inven-
tion relates particularly to such pumps as are
employed in the cylinder lubrication of heat
engines, in which a reciprocating plunger,
playing in an oil pumping cylinder, operates

in conjunction with a kinematic element of
the engine. Continuity in the oil feed to the
pump ; the preheating of the oil to be delivered
to the pump; and cxpedients in the regulation
of oil delivery, are assured.

Railways and Their Accessories,

KNUCKLE-JOINT CONNECTION.—M. KEL-
LY, Bloomington, Ill. The invention refers to
pivotal connection between the connecting rod
and the parallel rod of 4 locomotive, and the
aim is to provide a knuckled joint connection,
arranged to hold the pivot pin tight and to
properly press the jaws to prevent lost motion
and uneven wear.

RAILWAY-TRACK CONSTRUCTION.—J. H.
F. ScHULZE, New York, N. Y. In this patent
the invention is an improved construction of
railway tracks and has for its purpose the
provision for the easy removal and replace-
ment of the head of the rail, which is the
only part worn, without interfering with the
rail connection with the road bed.

RAILWAY-SWITCIH.—P. McGRATH, Denver,
Colo. . The present embodiment of, this inven-
tion comprises a plurality of switch-throwing
devices arranged on each side of the switch, a
locking device for locking the device in thrown
position and for insuring its complete throw,
and a hand operating device which normally is
disengaged from the switch.

CAR-COUPLING.—H. C. CrIGGER, Memphis,
Tenn. This coupling is of the Janney type.
In operation, ‘when the parts are coupled, the
operating bar will be in its outermost position
and its serrations will be detached or out of
interlocked engagement with serrations of the
tongue. If the bar be now moved inward, it
will first lift the locking dog to uncoupled
position and then will move” into interlocked
engagement with the 1ongue of the coupling
hook and will throw the hook to open position.

Pertaining to Recreation,

BILLIARD-CUE.—L. KALMANOVITS, New
York, N. Y. The improvement pertains to
cues, and more particularly cues having re-
movable tips, means for securely and removably
mounting the tips in- position, and if so de-
sired, between the tips and cue, a body of
resilient material, which increases the effect of
the blow when the cue strikes the ball.

Designs,

DESIGN FOR A SPOON, FORK, OR
SIMILAR ARTICLE.—H. P. RoGERs, Albion,
Ind. The ornamental design presented is an
interesting administration design including the
representation of an opossum at one end of the
handle, a boll of cotton on the other end, and
a sweet potato‘ intermediate its ends.

NoreE.—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.

Legal Notices

PATENTS

INVENTORS are invited to communicate with
Munn & Co., 361 Broadway, N\ew York, ur
625 F Street, Washington, D. C., in regard
to securing valid patent protection for their ine
ventions. Trade-Varks and Copyrights
registered. Design Patents and Foreizn
Patents secured.

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

Ours is the Oldest 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
For which Letters Patent of the
United States were Issued
for the Week Ending
July 27, 1909,
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[See note at end of list about copies of these patents.]

Adding machine, W. J. Kilpatrick.......... 928,981
Adding machine carriage mechanism, J. G.

Vincent ......coiiiiiiiiiiiiiiii i, 929,056
Aeroplane, O. Heeren ................e.... 929,217
Agricultural implements, draft appliance

for, A. Hartman .........covueveenunnn.. 9,424
Agricultural shovel, J. N. Parker........... 929,479

Air, apparatus for regenerating vitiated, G.
F. Jaubert

Air cooling apparatus, J. E. Gloekler.
Air coupling, automatic, A. E. Squyars
Air separator, G. S. Emerick ..
Air ship, C. J. Berthel ................ 929,378
Air ships, paddle wheel particularly for use

on, F. Fronz ..............cc.ovuune.. ,298
Albuminate preparation, soluble iron, E

Laves .. ......iiiiiiiiiiiiiiiiiiiea, 929,452
A]ummous materials, treating, A. C. Hig

.................... ceeeene oea 929,219

Aluminum ores, treating, F. J. ".l‘one cee e o 929617

INVENTIONS

Alumlnum silicate ores, treating, F.
et oseseasressenecnenntoteniians 929,518
Amalgamator E., Hackett ........... 929,086
Amusement apparatus, T. Helliesen.. .. 929,130
Animal trap, O. Lund ............ . 929,147
Animal trap, S. Rich .................... 929,493
Arm rest and window guard, combined, J.
Huberlin ... iieiiiiiiiiineiiinnenns 929,439
Asymmetric cell, W. C. Arsem...... . 929,371

Automobile buffer, A. L. McGregor

929,159
Automobile propelled vessel, J. W. Freeman

928,955

Automobile safety steering attachment, H.

P. Larouette ...........c..coeinninly S. 929,605
Axle box and washer,- M. E. Boddy....... 929,189
Axle lubricator and dust excluder, H. P.

Hansen .........ceevviviienanns . 929,303
Bag. See Fruit picker’s bag.

Bag frame, Hlerlng & l<uller ... 928,973
Baggage carrier, J. F. Heckelt . . 929,088
Ball for use in athletics, R. Reach. 929,013
Banjo, D. L. Day .....ceceveuvunas 928,948
Barge, H. W. Kirchner ........... 929,139
Barrel scrubber roller, A. Birnbaum. 929,379
Battery contact, J. H. Gugler 928,963

Battery grids, tool or machine for makmg
storage, R. N. Chamberlain........... 929,386
Battery supporting mechanism, T. V. Buck-
walter ... i e i 929,118

Bearing, antifriction, H. Frobose . 928,956
Bearing, antifrietion, F. Henzelman: 929,427
Bearing, ball, F. Henzelmann ...... 929,426
Bed, folding, F. J. Crouch ..... 929,289
Bed, wall, W. C. James ......ccvveuueenns 9,595
Bedstead canopy suspending attachment, M.

T. Skinner .......c..ceeiieeviineennns 929,035
Belt fastener, metallic, C. E. Coe .. 929,078
Berry box, P. Henrich ............. ve. .. 929,645
Bicycle motor attachment, G. Belz........ 928,928
Billets and for other uses, .machine for re-

ducing the walls of tubular, L. D.

DavisS ..ottt ittt e e e 928,946
Binder for loose leaf books, C. B. Chapman 929,387
Binder, loose leaf, S. H. Mitchell......... 928.993

Binder, loose leaf, C. M, Cott. . 929.394
Bmder, stack and rick, T. V. Rut . 929,500
Biscuit cutter, C. H. Hawbolt . 929,215
Bit extension, J. A. Leland ............... 929,231
Blast furnace charging apparatus, F. C.
RODEItS ..viiiitiieneineneennnnnannnns 929,631
Blind or screen fastening. storm, C. Singer. 929,507
Blind slat adjuster, E. W. T. Herrmann... 929,428
Block signal system, L. A. Hawkins....... 929,591
Boats, exhaust for motor, J. W. Walters... 929,057

Boiler alarm, E. Parish ..................
Boiler flue cleaner, Beland & Downs..
Boiler flue cleaner. E. S. Ratcliffe
Boiler low water alarm, steam, C. Brent...
Bolster, separable cast, J. M. Ames..

Bolt and nut lock, B. C. James

Bookbinder, A. Spahn’ ........... . 929,042
Bottle, non-refillable, A. V. Weste! .. 929,356
‘Bottles, machine for applying caps to, F.
Recht ..........iiiiiiiiiiiiiineninnes 929,248
Bottles or jars, dipping device for, B. W.
McGinniS ...o.iiiiiiiiiiiiiiiiinaeiaan. 929,41

Box, F. J. Motz

Box, W. L. Howland 929,438
Brakes, accelerator for continuous pneu-
matic, Chapsal & Saillot 929,551

Brush head, Wilkes & Lyke ... . 929,064

Brush, shaving, D. S. Ring... . 929,494
Bucket jack, C. W. Phinny 929,225
Buckle, C. B. Davenport. ........... 928,944
Buggy top support, J. C. Morton ........ 29,15
Burner, A. C. Calkins.............. 92!

Burner for blast flames, chi

Bust supporter, A. Drake ....
Cabinet, filing, J. Dannheiser
Cabinet, swinging counter, E. E. Constable
Cable threading head, F. S. Woodward.....
Calculating machine, A. G. Meier....... .
Can cap, solder charged, J. G. Hodgson....
Can funnel attachment, milk, G. H. Marting

929.098

Candy wrapping machine, M. E. Buhse et al. 929,075
Cariteen, R. O. Stebbins ................... 929,337
Car body underframe construction, O. 8.
Puliam ...ttt 929,245
Car brake, H' Hoffman ...... 929,432
Car door, C. W. Leaning .............. 929,453
Car door gear, H. Allen ..... 929,268
Car, dump, . Olden 929,104

Car fender, N. F. Alston
Car fender, Y. M. Crechr
Car fender, street, H. D. Gal

Car, passenger, P. M. Kling.. 928,983
Car, passenger, F. Koch .... 928,985
Car roof, P. H. Murphy ........ 929,236
Car roof, metal, J. J. Hoffman. 929,221
Car step, folding, J. Nesbitt 929,471
Car underframe, J. M. Ames ..... 928,925
Car underframe, railway, C. F, Rice. .. 9,630
Car underframe, tank, J. M. Ames........ 928,924
Car wheel, W. McConway

Car wheel, I. P. Todd ....

Car, work, J. Iliff ........cccvviiiiunnnns
Carbide of calcium, prepared, X. Herne.
Carbureter, G. F. Isgrig ............. 929,135
Carbureter, J. W. Stevens 929,260
Carbureter, B. Rinke 929,327
Card holder, B. Rensch ................ 9,016
Carrier. See Baggage ca .

Carton making machine, S. M. Langston... 929,450
Carving fork, F. H. Branshaw......... . 929,190
Cash register, C. Palmer ............ . 929,006
Catamenial bandage, I. L. Plamondon. 929,166
Cellular boards, machine for making, S M

Langston  .....iiiiiiiiiiiin e 929,451
Cement burning kiln, rotary, I, J. Poths... 929,167
Cement heating and distributing apparatus,

S. J. Wentworth ...................... 929,178
Cement, making, Lesley & Spackman...... 929,145
Cement making apparatus, Lesley & Spack-

117 1 P 929,144
Cement, mortar, and )

making, P. Mecke 929,152
Centrifugal machine buffer device, B. Muller 928,996
Centrifugal separator, J. Morck............ 929,537
Chair, G. Baron ................ 929,272
Check hook and loop, O. B. Read... 929,014
Cheese hoop, Brown & Brinckerhoff 929,384
Churn, E. J. Smith .............. 929,038
Churn, V. S, Klck .....ccoviiiuiennen... 929,229
Clipper, hair, Campanello & D’Aversa.. 929,549
Clock, C. E. Sanford ...........ce... 929,024
Clock, alarm, E. E. Stockton . 929,340
Clock case, C. E. Sanford ............... 929,023
Clocks and the like, electromagnetic wind-

ing gear for, K. Puttkammer et al.... 929,011
Clocks into clocks with electric driving

means, device for converting ordinary,

A, Anders .......i.iiiiiiiniiiienaanan 929,531
Closet seat warmer, E. Cresse ... .. 929,079
Clothespin receptacle, B. Hill ..... .. 929,430
Clutch mechanism, B. S. Truxal .. . 929,521
Coat pad, C. W. Schweichler 929,028
Coffee pot, T. J. Clement ................. 929,388
Coin changing machine, automatie, J. D.

CCarney ... 929,550
Co;n chute, G. W. Peter .......... 929,165
Coin freed machine, C. E. Hibberd 929,306
Coin receptacle, L. F, Hawley ..... .. 929,216
Collector brush, Reist & Noeggerath....... 929,492
Coloring illustrations, machine for,

Plper ... 929,326
Communion cup, envelop, and pencil holder,

combination, D. Munn.................. 929,461
Concrete block molding machine, J. A.

Stubkjare et al. ...................... 929,261
Concrete blocks, machine for making, W. F.

MIIS ot i e 929,459
Concrete columns, mold for, J. H. Magdiel. 929,148
Concrete manhole or catch basin, P. G.

Harshbarger .......................... 929.644
Confectioner’s dipping tray, W. R. Clarke.. 929.555
Contact device, C. Brent .................. 928,934
Concrete mold, R. N, Neil . 929.470
Controller attachment J. Sontag 929,041
Coop, poultrv, Grasberger & Thomass . 928,961
Corset, S. Wood ..........cceevvvnnnnnnnnn 929,179
Cotton chopper, G. D. Bragan .. 928,932
Cotton gin, A, H. Sory .............. . 929,335
Cotton lappers grate for, A Arnfleld . 929,533
Couch, M. L. Brilliant .................... 29,546
Cover for caps and the like, M. J. Novoson 929,240
Cover for milk receptacles, A. L. Cox..... 8,943
Cow tail nolder, J. Finch .......... 29,202
Crank making, F. W. Parker ..... 929.241
Crate, folding egg, A. W. Otfineer .. 162
Crate, sheet metal, B. C. Rose..... 929,022
Cream separator, H W. Reynolds..... ,250

Fuchs ....oiivviiiini i,
Crutech, C. A. Weaver ...........
Cue tip holder, W. F. Sechrist

Cultivator, J. Power ................. .
Cultivator, double row, H. K. Kriebel 929 601

Cultivators, break pin structure for, .
Bateman .....ieiiiiiiiiiiiiiiieeianns 929,539
Curling iron heater, electric, M. M. Buck.. 928,936

Current system of control, alternating di-
rect, HO L. Beach ..........c00vvvueen 929,185
Curtain stretcher, H. Adler .............. 929.181

Cut-off or controllmg devices, operating
mechanism for, T. J. Burke............ 29,385
Dash pot, K. Phlllips 929,008
928,929

Desk and chair, combined, C. G. Betherum
Desk and like attachment, H.

school, G

. 929,519

Disinfectant, manufacture of, A. Brick..... 929,383
Dispensing apparatus, C. E. Gorton....... 929,127
Display apparatus, Kaufman & Wilske... 928980
Display box for stores, J. B. & E. W. Macon 929, 45‘7
Dlsplay case, sectlonal foldable, Brown. &

W5hatt ..o i it 929,074
Dlsplay hanger T. H. Blacknall...... . 929,380
Display means, rotary slgu J. Lawson 928,990
Display rack, O. L. Smith ........cc00nnn 29,509
Display rack o1 stand, Osburn & Kuntz... 929,625
Door fastener, G. D. ins...ieiieiiin, 9,287
Door lock, G. W. Northrup . .. 929,474
Door, radial, W. H. Wilson ........ . 929,265
Door, revolving, Mitchell & Overhol .. 929,235
Doors, metallic wall pocket structure fo

T
sliding, Schuyler & Laughlin..........
Draft carrier and body bolster construction,

929,633

0. S. Pulliam ........coivviiiiiinnann. 929,246
Drawbar slack adjuster, E. Ryan... .. 929,114
Dredge, hydraulic, W. Lytton ....... . 929,613
Dredge, oyster, T. B. Webster ........... 929,355
Drill and cutting machine, E. A. Cunning-

AN & v vves oo e enenaieneeenanenenan 929,399
Drill, combination machine, C. J. Coulter.. 929,5
Drinking fountain, Densmore & Hayton..... 929,569
Drop light, adjustable, P, F. Wagner...... 929,639
Drop light, extensible, G. Wedderburn 929,060
Drum, B. Walberg ........... 929,175

Drying apparatus, C. T. Gilmor

Dumb waiter, J. M. Gotshall 928,960
Dumb waiter _or elevator, Sturm 929, 342
Dust guard, W. N. Bailey ............e... 929,
Dye and making same, anthracene, M. H.

650 T 929,442, 929,443
Dyeing, bleaching, and washing machme, N.

Labonty ...ttt it 929,314
Dyeing yarns, fabrics, and the like, appa-

ratus for, C. Corron .........ceeeeuues
Earth rake, M. A. Popkess ...........

Egg case, folding, Skiles & Baldwin

Electric circuit controller, H. W. Leonard.. 929,
Electric current rectifier, E. Garretson.... 929,582
Blectric cut-off, T. E. Murray. 928,999
Electric heater, F. Kuhn .. . 929,095
Electric heater, illuminous, F. . . 929 094
Electric light controlling device, A. .

Wood ..ottt it it 929,069
Electric meter, T. Duncan ................ 929,123
Electric selecting mechanism, H. C. Horst-

1072 1 4 929,133
Electric switch, N. H. Suren ............. 929,635
Electrode support for flaming arc lamps, R.

I S S 929,332
Electrolytic cell, J. McPhail ............. 929,469
Electrolytic diaphragm and making the

same, A. G. Betts .............000ule 929,276
Electromagnet, A. E. Sink ................ 929,256
Electromagnet for clocks and motors, C.

Arnold  ....iiiiiiiiiiiiia s . 929,269
Electroplating plant, W. . 929,312
Elevator gate operating means,

Ludemann .......c.coveeinienrinencnanns 929,611
Blevator position indicator, Griswold & Zang 929,211
Embroidery frame, S. W. Gibbs .......... 929,583
Emergency brake, duplex pressure, T. A.

Hedendahl .................c.c0n... 928,970
Engine. See Explosion engine.

Engine, F. G. Freese............c.....c..0. 929.575
Engine gearing, traction, J. B. Birtholomew 929,183
Engines and the like, couplirg drawbar

pocket for locomotive, C. T. Westlake.. 929,062
Engines, charge forming device for gas, J.

A, & J. Charter ......cccveeevnennens 928,939
Engines, electri¢c igniter for explosion, W.

Thornhill 929,262
Engines, self starting d .
ansen ......... . 929,588
Envelop, D. Thomson . 929,515
Envelop, A. C. Toliver ............. ... 929,516
Envelop fastener, J. E. A. Thollander . 929,344
Btching, E. Albert ..........ceecvvvenenn. 928,922
Etching machine, E. Albert .... ... 928923
Explosion engine, B. G. Harley . . 928,965
Explosive engine, A. F. Clarke... 929,554
Explosive engine, I. G. Neuber . 929,622
Fabric, F. J. Crouch ...........cecivennns 929,290
Fabrics, machine for inserting diagonal

strands into woven cane, J. Tilp....... 929,345
Fan casing and the pedestal or bracket

which ecarries the bearings for the fan-

wheel shaft, 8. C. Davidson........... 929,567
Farm gate, D. C Hinds ..... . 929,431
Fastening device, W. M. Whe . 929,063
Feed regulator, Brady & Abbott. . ,279
Feed water heater, Grindle & S“ee YV eeennn 928,962
I'eed water heater, Sweeny & Grindle..... 929,050
Fence assembling apparatus, R. C. & W. A.

Stewart .........iiiiiiiiie it 929,045
Fertilizer distributer, L. E. Heifner....... 928,971
Fertilizer distributer, T. J. Waddell, reissue 12,997
Fibrous material, agglomerating, C. L. Nor-

170 1 929,004
Filter or strainer for water jugs, canteens,

and the like, F. R. Morrell .......... 929,153
Filter, pressure, E. J. Sweetland.......... 929,636
Filtering composition, self, C. L. Norton... 929,002
Fire escape, J. C. Covert.. 929,288
Fire escape, P. Stan ....... 929,510
Firearm, automatic, J. J. Re . 929,49)
Fireproof beam, G. W. Brooks 928,935
Fish plate and rail chair, combined, Parks

& Coughlin  ........oiiiieiiiiiennnnns 929,480
Fishing reel, D. H. Studwell ............. 929,341
Floor and roof construction, J. G. Zwicker. 929,364
Floor dressing machine, Kohl & Walter.... 929,140
Fluid transmission apparatus, E. James... 929.091
Fly shield, G. A. EWer .......cccvvvueunns 929,415
Flying machine, A. A. Zalondek .. 929,362
Folding chair, C. J. Gullickson ...... 929,213
Food heater, E. C. A. Hellmig 929,089
Frog, safety, J. Reid ........... 929,249
Frame, E. G. Budd .... 929,283
Fruit picker’s bag, E. 929.209
Fuel, G. B. Selden ......... 929.503
Furnace door, C. G. Atwater ............. 929,534
Furnaces, reversing apparatus for regenera-

tive, T. S. Blair, Jr.......c..covvenn. 929,277
Furniture, F. J. Hanlon .. 929,302
Fuse box, E. Sherwood .......... . 929,506
Fuse case, electric, T. E. Murray.. 928,998
Fusee cap, F. Dutcher ............ 929,409
Gage knife, F. Skabroud .................. 929,171
Garment holder and supporter. C. W. Lee.. 929,096
Gas burner, J. H. Atwood ............... 929,072
Gas engines, pneumatically operated ignition

device for, C. G. HeS8 ..v...o.oevuu.. 929,429
Gas generators, charging and recharging de-

vice for carbide, F. L. H. Sims 929,032
Gas purifier, W. E. Ashton ......... 929.270
Gas stoppage alarm, Apt & Schott. 929,116
Gas supply alarm, L. C. Bulkley . . 928 937
Gas washer, G. Wilton ..........c00vuunes 929,358
Gases discharged from compreesors, device

for utilizing the heat of, F. P. Moran.. 929,460
Gases, obtaining by-products from, G. Hil-

genstoCK ... ..ttt 928.974
Gate, N. J. McAdams ......... . 929,462
Gear casing, B. Rosenberger . 929.329
Gear shifter, C. L. Rayfleld .. 929.012
Gearing, reversing, B. S. Trux; . 929.520
Gearing, transmission, G. Flessa... . 928.954
Gearing, variable speed, J. Heim ......... 929,425
Generator. See Steam generator.

Glass blowing machine, Schnelbach & Heupel 929,330
Glass blowing machine, Macbeth & Schnel-

bach ... ... ... ... . i i, .. 929,456
Glove, catching, J. A. Peach, reissue...... ,99
Gloves, etc., machine for cleaning, A. Hop-

KiDS ... ittt e 29.222
Gold and sand washer, W. R. Graham.. 929.586
Grdin for mlllmg. treatlng, W. H. Paul.. 929481
Grain separator, LEerr-y PR 929.044
Grass clipper, C. S cNew . 929.239

Grate, R, E. Adams ...ccuv000e
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AN EXTABLISHED BUSINESS with tools, patents
and copyrights, for a necessary sheet metal engine
room specialty. \pleudnl npponumtv for young man
with moderate capital, for manufacturer to add a
profitable line. Ouportumty, Box 773, New York.

Inauiry No. S918,— ‘or manufacturers of “Wydt's
Flectro-Catalytic Sparking Plug.

TMANUKACTURING CONCERN with ample cagitnl
and flne general machme equipment is desirous [e-
curing an article to manufacture and place upon the
market. A necessitv or labor saver, not a toy. ddress
Attracto., Box 773, New York.

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

Wanted to buy nickeloid for

PATENTS FOR SALE.

FOR SALE.—Outright or on royalty. U. 8. Patent
No. 916,627, covering an automatic marine entine gov-
ernor, which device will coutrol the apeed ot marine
eugines in stormy weather at sea, thereby preventing
hreakdowns of the engines as is fxequem.]v caused by
abnormal speed of the engines, U. <. Patent No. 903, 420)
and Canadian Patent No. 116,484, huth patents covering
an improvement 1n hydrauhc air compressor. ‘The
prinml»a\ points of advantage of my compressor over
other hvdraulic air compressors consists of a novel and
simple valve system, which overcomes al)l defects and
troubles of the valve sysiem as used in all other hy-
drauiic comnressors to-day. making therefore my com-
pressor most usetul for beer dispensing purposes. Will
stand a thorough investigation and can be manufuc-
tured at low cost. Inventor has no tunds to précmote
those inventions and will thereforecongsiderall reagona-
ble offers. Kor further information address Louis E. L.
Tbemke, Inventor, 257 Garry 8t..Winnipeg, Man., Canada.

Inauniry No. 8N921.—For the manufacturers of gilt
Daper.

FOR SALE.- Very valuable patent in connection with
automobiles. Article used by every manufacturer.
Demand rapidly increasing. Orders for nver 100,000 on
hand. (omplete plant. Reasons for selling. Address
Valu:ible, Box 773, New York.

Inquiry No. 8931.—For %qxuﬂs who manufacture
the Western Stump wporer for boring stuinps.

FOR SALE.—A most valuahle patent. (‘ombina-i
tion trnnk and typewriter desk. Don’t miss oppor-
tunity. For full partlcu]ars and further information |
address M. R. Schultze, Southampton. N. Y.

Inguiry No. S911.—For manufacturers of ma-
chinery for making tiy screens.

FOR SALK.-Patent No.910.174. Improved combina-
tion lock tor dours. One of the hest articles for the
market. Cheap to manufacture. Large protit. Apply
te inventor. C. H. Cohn, 162 E. 114th \t ew York.

Inguiry No. 8S960.—For the address of the Wind-
sor M1g. Co.. manafacturers of waterproof collars and
enffs

KFOR SALE.—Patent No. 923472. Friction transmis-
sion ¢ear. designed for automobhiles which have no end
thrusts or side twist on bearings. Need money for
other patents, Will selt outrizht. For parnculars ad-
dress P. C. Williamson, 4402.3d St., Oakland, Cal.

Wanted the address ot tbe

Ieauiry No. S966.
Cohendet Motor Co.

FOR SALE.—Patent Na.
attachment to a harvester. Sets up a perfect shock.
For fuli particulars and furtner information address
E. W. Firitz, Denton, Texas.

Inquiry No. S969.—\Vanted macbines tbat make
accordion dress plaiting (steam).

FOR SA LE.—Dvnamometer patent. A power meter
which weigzhs and leaves a written record of power
us . Address ¢ ornelius L. Winkler, Attorney at Law,
4> Broadway, New York City.

Inaniry No. 8S974.-For address of firms inter-
ested in Hshing reels.

FOR SAIE.—U. 8. Patent No. 8%.018, power shovel,
$2.000 U. 8. Patent No 917 525, safety apmliance for
railway cars. $1,000 cash. Kor fnrtber information
write Robert Belden, Pulga, Butte Co., Cal.

Inquiry No. S977.-1For manufacturers of mue
chinery for manufacturing denatured alcohol.

917.282. Grain shocker

HELP WANTED

YOUNG MAN, graduate of some school in mechani-
cal engineering, for position in woodworking plant in
small Tennessee town. Good opportunity for advance-
ment. State experience. if auy, and salary, Answer
*Position,” Box 773. New York.

Inquiry No. S978.—Wanted the addressof manu-
facturers of dry pans or crushers to grind sand for
plastering and cement works.

LISTS OF MANUFACTURERS.

COMPLETE LiSTS of manufacturers in all lines sup-
plied at short notice at moderate rates. Small and
special lists compiled to urder at various prices. Ks-
timates shousd be obtained in advance. Address
Munn & Co., List Department, Box 773. New York.

Inguiry Neo. S980.—For the address of manufac-
turers of mortars and pestles tbat are used by druggists.

A LIST OF 1,500 miningand consutting engineers on
cards. A very valuable list for circularizic.g, ete.
Price $¥15.80). Address Munn & Co., List Department,
Box 773, New Y ork.

Inquiry No. 8984.-Wanted the address of the
mannfacturers of Cypress wash tubs.

Inquiry No. 8S987.-Wanted. the manufacturers of
thet Van Winkle, Woods & Sons, and the Weber power
meters.

Tuquiry No. S990. For information regarding
sboes not made of leather but similar 10 the same and
are as durable.

Inguiry No. S996.—Wanted addresses of manu-
facturers of machinery for working orange wood mani-
cure sticks.

Inquiry Ne. N997.—Wanted the address ot the
manufacturers of bread or cake boxes.

Inauniry No. 9001.—For the address of progressive
manufacturers of frnit jars.

qunu}, No. 900.4.,—Wanted to buy machinery
ruitable for grinding. sifting and preparing cooked
cereals; also packing same in cartons.

Inquiry No. 9007.—Wanted. a tin churn for cburn-
ing milk that has a wire ~nnn%nt top and bottom of
churn and operated by pressing the wire springs.

Ingquiry No. 9009.—Wanted the address of the
manutacturer of the * Leecb ™ showcard holder, & de-
vice which is beld tothe vutside of u show window by |

rubber cups. | Machmery
Inquiry Nu. 9010.—Wanted to buy a ** Rector
Help-a-Phon For ripping, cross-cut-

ting, mitering, grooving,
boring, scroll-sawing edge
moulding, mortising; for
working wood in any man-
ner. Send for catalogue 4.

The Seneca Falls M'f’g Co. ‘éw

695 Water St., Seneca Falls, N, Y. =

Inguiry No. 9011, For the manufacturers of a,
patent sewing neecle that is made to slip over the |
E}]read the eye ix split so as to open and receive the

read.

Inquiry No. 901:2.—Wanted to buy papier mache
bexes in the shape of water ntelons, colored to resem-
ble melons, etc.

Inquiry No. 9013.- For the address of the manu-
facturers of double edee safety razor bjades.

Engine and i-;oot Lathé—s

MACHINE SHOP OUTFITS, TOOLS AND

= = = = = SUPPLIES. BEST MATERIALS. BEST
Gun 'mtom ttie, R. B. TJeffery WORKMANSHIP. CATALOGUE FREE
Gutter LG Braden SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0.
Hammer, stezlm. T. E. Holn g 5
Iaudle, J. P. Durkin ...... . 928,950 Price
Hanger.,  See Display hanger v edel' [}uunt s T $1.00
Harrow, O. H. Olson ...........coo.oninnn. 929,105 er i 4
ITarrow, independent tooth bar, 1l. l\e\testu 929,160 . [ N (B

Harrow riding attachment, A. Travnicek. 929,052 | to register reciprocating = =
Hasp fastener, .\. R. Luschku....... 920,612 | movements or revolu-
Hat and garment hook, combination, tions. Cut full size. ; ]
15 \f\':ule, ;-eismlle” ..................... 12,995 Booklet Free. v | I H

at form. detachahle. O. Rangnow 929,247 VEEDER MFG. CO. I I
Hat pin, .T. A. Martens .. 929,149 | |
H:ns.l device for hand 3 |18 Sargeant S, Hartford, Conr, -

Penny Cyclometers, Ocdoneters.,

Meader, . L. Gresor ‘Tachometers. Counters
He‘" w3 L. Gregory ... I and Fine Castings.

eudlight. vehicle. A B Represented in Great Britain by
Heat regulating appuaratus, JlltOm.lll(‘ 5 Messrs. MARKT Co., Ltid, &

EOlioarny INEAE - - SEEPE R EAp—" . 929,580 | City Road, Kinshury Square,

IHeater. 8. McClure ....... 929,103 | London, E. C Engiand.
IHeater, J. Horst ........... 929,436

Heating system. I3. 11. Gold . . 920,126 =~
II!alu( [{Illill(‘ and me(lsmmg device, How to Construct

HC T ATV o RS s s
Hinge, 1. V. l ......
Hinge, loe T Lo 4. Fellwig 1110010 An Independent Interrupter
Hoisting and dumpmg apparatus, T. 5 In SCIENTIFIC AMERICAN SUPPLEMENT. 1613,

Wright ........
Hoisting appliance,
Hoisting machine, ¥.

A. FFrederick Colling describes fully and clearly witnh
the help of good drawings how an independent multiple

S. Robertson interrupter may be constructed for a large induction

Holdback. W. T. Ierndon .......... coil

Honey hox section, Maxwell & Brewer . . . A .
Horse releaser. C. K. Beaver. This article should be read in connectivn with
Horseshoe, C. W. Crannell...... G | Mr. Colling® article in SCIENTIFIC AMERRICAN SUPPLE-
Horseshoe. auxiliary, J. W s 21 | MENT, 16035, ‘“ How to Construct a 100Mile
Horseshoe calk, RBaxter & Beat tie. . Wireless Telegraph Outfit.””

Hose conpling, W. J. Williamson.

Hos i | S Kach Supplement costs 10 cents; 20 cents for the
Hose coupling, C. C. Corlew ........ two. Order from your newsdealer or from

Hose nozzle holder. adjustable and - oo |

able fire, A, D. Cole........ - 929292 MUNN & CO., 361 Broadway, New York
Hose nozzles, portable hohlel 3

JROBINSOIEN o e ogens olel-ole olelolel=lalolhole o ele 929,019 | —————
Hot water boiler. 1. Roggero ........... . 929.496 FOR
Hnmi(li!iuln J. I\elll TR 929,092 GUNSMITHS, TOOL

usking device, D Stone . 029,173 L

Ice muchine press. D. L. Hoklen. reissn 12,999 MAKERS’ EXPERI
Ice machine. vertical, 1). L. Holden, reis 13.000 MENTAL & REPAIR
Induction coil. B. L. Lawton ......... 029,607
Inhaling and he'lting device. II. C. Drel WORK’ ETC.

Irom 9-in. to 13-in. swing.
Arranged for Steam or
Foot Power, Velocipede

vogt ...,
Insecticide, J. W. Woods

929,199

Insulating “appliance. W. A. Bonnell or Stand-up "I’

i » 'I'readle.
Insulating vessel. heat, M. l.nthrT Send for Lathe Catal
Tusulator, E. R. Hill ... e ; 2

W.F. & INSI.BARNES CO.
Established 1872.
1999 Raby St.. ROCKFORD, I,

GOES LIKE SIXTY
SFLLS LIKESIXTY 60

SELLS FOR SIXTY

Interrupter. R. H. “ap])lel
Journal lhox for oil pumping powe

Braymer
Key fastener.
Kitchen frame, I. Hirsch .
Knitted fabrie, ribbad, R.
IKnob, door., C. Ewing ..
Knob, door, C. L. Curtis

E. J. Ripley

Ladder. extension. J. L. Setzer 929169 lLSON
Ladders, shelf attachment for, 5 GASOLENE
kins) . ......LL 929.291
Lamp, Broadwell & L\m 929,280
Lamp, 8. Hammond .... 929,423
Lamp, acetylene gas, W. 429, 2‘)6
Lamp, are, J. Harden .
Lamp bracket. J. Bosuyakovi
Lamp burner. G. Kerr ................... K
T.amp burning with hydrocarbon or i
vapors, A, F. Chiesanova ............. 929.285]
Lamp mask. automobile, H. D. D’enne, 920,627
Lamp, portable. 0. A. Loveless....... Cu29454 e
Lamp socket, electrie, J. MeGavin........ 929,463
Lamps. gas chamber for are, Warner & . C t
WHler o eoneeeeenns 920.354 oncrete
Lantern. W. S, Tlamm. 1 12.995
Latch for the Llosmg of end g. R S f d C
Fex ¥ . 0929.641 t
Lather 7. " 6 3NEH eintforced Loncrete
Lavatc basins or other vm(hvnw:ne “arti- —AND—
cles, manufacturing. Clifford & Weelans 929,590
Le:nhwl dressing process. (. W. Childs.... C . .
Letter holder. 1. Arnold 50 £ t B ld Bl k
Letter opener, I°. E. Mason oncre e ul lng oc s
Leuco derivatives of gallocyanine arylides.
etc.,, and making same. C. Vaucher... e
9 i > ir i rhas
{‘Syﬁ:li‘,ll{‘,lc&léphxg‘y'{“,ijs'h,l'.{”"”m‘h"m """ Scienpiﬁc American Supplement 1543 contaius an
I:ife-A |‘»res‘erve'r, i\'l‘i‘egel- & 'l|lllnm article on Concrete, by DBrysson Cunningham.

The article clearly describes the proper com-
position and mixture of concrete and gives
results of elaborate tests.

Lifting jack, F. L. Gormley
Lifting jack supporting device, Story & 1llall
Lignid coating machine. Be‘msnjom & Drubel ¢
Liguid cooling device. T.

Scientific American Supplement 1538 gives the

Litter carrier lock, J. J. proportion of gravel and sand to be used in

Loek, 1. G. Voight concrete.

Lock and latch me(lmulkxm

L::co\motive. electric, M. R. Scientific American Supplements 1567, 1568,

Loom picker. C. 'T. Wualker 1569, 1570, and 1571 contain an elaborate dis-

Loom temple, A. Fortuna 3 cussion by Lieut. Henry J. Jones of the

Looms, needle mechanism for (.me, Ji lllp various systems of reinforcing concrete, con-

Lubricator, T. W. Smith ....... i 3¢ crete construction, and tbeir applications.

Lubricator, J. A. Fretwell ... LU 020,576 These articles constitute a splendid text book

Lumber joining machines. crrier  mecha- on the suhject of reinfor¢ed concrete. Noth-
nism for, B. A. Linderman.. .. 929.232 fug better has been published.

Mail bag catcher, F. Nicola... . 0929, 4.z

Scientific American Supplement 997 contains an
article by Spencer Newberry in which prac-
tical notes on the proper preparation of con-
crete are given.

Mail box, E. S. Annable
Mail carvier, J. B. Cain .
Mail delivering apparatus, .J. i Tudor

Malt kiln, J. Hornof .. 029,435

Massaging machine, vacuum, C. | § Scientific American Supplements 1568 and 1569
.929-113 present a helpful account of the making of

Mateb bex, E. Ellis L. 929411 concrete blocks by Spencer Newberry.

Match box and bill holder, §
Match safe and cigar perforator,
A. L. Erskine
Mattress, Klimowicz
\Ie'lsmmg instrument,

| | Scientific American Supplement 1534 gives a
critical review of the engineering value of
reinforced concrete.

comlnmed

& Worzalla.
0. Iapp.mn

Scientific American Supplements 1547 and 1548

Medicine, commercial pa‘gknlge IOf . K. Liliy ‘92‘”‘10 give a resume in which the various systems
“i_‘t‘l;"zl":,;‘g“‘ligj tl‘l}d Em-gin‘}gxﬁn:cﬁi-n-é”.fHl.(' 929,523 of reinforced concrete construction are dis-
Blakeslee ............coumsrammses .. 929.073 cussedpaidFillussuated
Metal depositing apparatus, 3. K. Reynard. 929,017 Scientific American Supplement 1564 contains an
Metal drawing press, Hunter. . 929,594 article hy Lewis A. Hicks, in whicb the
Metal tilaments neatmg C. o, F uller 029,578 merits and defects of reinforced concrete are
Metal into a sieries of molds, apparatus tor analyzed.
pouring, W. Brugmann ....... . 920547

Metal melting cupola, W. J. Keep o 920.598 Scientific American Supplement 1551 contains

Metal parts, means for uniting, .J. C. Daw- the principles of 1einforced concrete with
SOIL  eeee et e e e e e 928,047 some practical jllustrations by Walter Loring
Metal \\'.(]:rki\n;.'n muchines, foed mechanism . Webb
b TRV TR . 128.9¢ . . .
\I(‘tﬂllll(‘ cup (.(f(,,me W. Emmelius. ... 920412 SciermﬁcA American ‘Supplemunt 1573 contains
Metallic leaf from the surface of a hedt(—\d an article by TLouis H. Gibson on the prin-
xollex apparatus for depositing, W. H. ciples of success in concrete block manufac-
................................... 929,559 ture, illustrated.
Metallic leaf, package roll of, W. H‘, 9,9."." — dcientific American Supplement 1574 discusses
Meter. See Electric meter 929.557, 920.558 steel for reinforced concrete.
Milk can. G. H. I\I:u'tiug..'... 929,150 Scientific American Supplements 1575, 1576, and
Mill roller. J. J. Langas . 929.143 1577 contain a paper hy Philip L. Wormley.
Milling ruachine. .J. E. Ke . 929.599 Jr.,, on cement mortar and concrewe, their
Mop, W. F. Loan ............... . 928,991 preparation and use for farm purposes. The
Motor control system, electric. 1. I.. Reach. paper exhaustively @svcusses the making of
929.186. 929,187 mortar end concrete, depositing of concrete,
Motor speed control mechanism. air, N. D. facing concrete. wood forms. concrete side-
FlosleyY cmssasmac s o s sma s 929,593 walks. details of construction of reinforced
Motors., automatic speed regulator for pnen- concrete posts.
matie, J. Wieser 929.264 )
Mnscle testing machine. . Brodeur..... 929.281 ce'l?ta-d] number of the Supplement costs 10
Neckwear holder and slip. Gi. P. Stumpf... 929.513 A .set of
» St . 1% : papers containing all the articles
Nut cracking mechanism. . R. Gilson.... 928.958 above mentioned will he mailed for $1.80.

Nut lock, Simms & Cook
Nut lock, C. A. George
Nut lock, A. Nordlund

- 920.031 Order from your newsdealer or from

MUNN @. CO.

Nut lock. A. IH. Armstrong . 9 0
Nut lock, H. C. Brunker . ‘120 048 36 1 Broadway, New Yorh City
0il from water bath. appara us’ for recov-

ering kerosene, V. Fornonzini ..... .. 929,204 .

Casoline

I- H- s Engines

embody the best mechanical principles and tbe ma-

terials and workmanghip are always right. The
bave tlie approval of all mechanics. Dependable
starters, smooth
runmng. simple,
economical. ‘I'ney

deliver their tuil
rating ot power.

STYLES AND S{ZLS FOR ALL USES

Verticalin 2, 3and 25 H. P. l[orlzuutnl (Per-
table and Stationary) 4, 6. 8. 10, 12,15 and 20 B
Air-Cooled in 1 and?2 H.P. Call onourtocal agents
for further information or write us for catalog.

INTERNATIONAL HARVESTER CO. OF AMERICA
(Incorporated)

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

Your PATENTS

ncorporate = s
in ARIZONA,

Laws the most liberal. Expensethe least. Hold meetings. transact
business anywhere. Blanks. By-Laws and forms for making stock
full-paid for cash, property or services. free. President Stoddard,

FORMER SECRETARY OF ARIZONA, resident agent for

many thousand companies. Reference: Any bank in Arizona

STODDARD INCORPORATING COMPANY, Box 8000
PHOENIX, ARIZONA

") HORSE POWER COMPLETE

1,2 & 3 Cylinders, 310 30 1. P,
Price—$60 and upwards. Write fu
beautiful eolor print of yacht G s
its length and beam in the world—niost ¢ ulu I

catalog over published.  Gray Motor Co, 11 Leib St , Detroit, Msd:.

Statlonaryszf)(..,...
Engine
2:to 8 H. P. Proportionate Prices.

For use on the farm and in lhe shop.
Runs oream separators, churns, pumps, corn shels
Nors, wasblng wachines, printing prassos, cta,
Burna kerosene, (voal

tillate, without change o f aq:

'without eranking, throttling governor, drop
arged crank shaft, best grade babbiit beare

1 ngs, free catalog tells how to pave half cosh

of hirsd help. Testimoniale. 10,

AlL sizea ready to ship.

D!‘I’IDI‘I‘ ENCINE WORKS

A Home=1ade 100=-Mile
Wireless Telegraph Set

Read SCIENTIFIC AMERICAN STUPPLEMENT 1605for a
thorough, clear description, by A. Frederick Collins, of
the construction of a 100-mile wireless telegraph outfit
Numerous, adequate diagrams accompany the text.
pPrice 1) cents by mail. Order from your newsdealer or
from

MUNN & CO., 361 Breadway, New York

815 00 TO $35 00 A DAY

by aperating our 1904 Model Won-
1uke-a three diff

derful Ferroty |u-
of plotures
take gro

York Ferralype

XX7 T DRILLING

W E L MACHINES

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

WILLIAMS BROS.. Ithaca, N. Y.

Schools and Colleges
Mackay School of Mines

University of Nevada

Best equipped mining school in the country —all build-
ings of special construction. Faculty composed of promi-
nent engineers and every department in charge of expe-
rienced instructors.  Located close to great mining district
—students obtain both wages and practical experience
during vacations.  Splendid climate—every opportunity
for outdoor life amid beautiful surroundings. R'egular
term opens August 23rd. For detailed information address

JOSEPH E. STUBBS, President

Reno, Nevada

Bliss Electrical School

20 Takama Ave., Washington, D. C.
Offers a theoretical and practical course in ELECTRICITY,
complete in one year. Students aclually construct Dynamos,
Motors, etc., and are trained for good positions in electrical in-
dustries. 17th year opens September 22, Send for Catalog.

L Watchmaki
We teach it thoroughly in us many fuonths as it
formeriy took yvears. Does away with tedious apprer.-

ticeship. Money earued while qtudymg Positions se-
cured. Easy terms. Send for catalog.

-/ | 8T. LOTIE WATCHMAKING 8CHOOL, 8t. Louls, Mo,

Please mertion the SCIENTIFIC AMERICAN when writing to advertisers
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Oil. means for purifying waste. C. A, L
Albert vogmi- oo iee e ce 929,266
Opto refractor meter. k. B Hn;:hns‘ . 929.134

Ore crusher, R. S. Watt et.al
Ore crushing apparatus, H. W.

429,177
. 928,967

Organ stop action, combination, II (1 Ixm-

er 00000080050 o o o NP Ju .. 929,138
Outlet 01 Jun(-tlou box, Lutz & Slb]e veee. 929,097
Package, powder, W. Chubbuck .......... 929,053
Packaging mzu-hine, A E Bimmerle....... 929.541

Packing case, A. T.
Packiug case and

ITIS) o
Packing ring, piston.

929,604

| 929,068
929,484

Paper bag mmmf’mtulmg machine, P. L.
Bartholomew ....... ... ... .. cieieniiannn 929,273
Paper box for articles of melchamlme, J.
Gy NEIMESeY, .. cCEELIEE]: « - - -l° sTszgsiele slels ole 929,600

Paper holder, fruit “mppmg E l1 agan

929.201
Paper tnmmmg and pasting machine, G. C.

Baummian 8.t o el e e e e 929.274
Paper tubes, machine for manufacturing, A
Abel

Pavement, Alcott 3646
Paving brick, street, F. W. Grebe..... 929, 21()
Peat cutting machine. O. E. Moultou
Pen, fountain. H. II. Wright
Pen, fountain drafting, E. R. Smith.
P’enholder reservoir attachment, § .nule
Perambalator. D. R. Collier .
Percolator, R. Ilardesty ‘J28 966
Petrolemmm and  compressed
versible, AL, Berliet .................. 929,540
Phonographs, ete., sound modifier for, J,
PPOAISON o vvtiie e e eieie et cneeinnaans 929,483
P’hotograph printing cabinet, Courtright &
DY 53 929,195
’fanos. fracker board mechanisne forr pneu-
matically vperated. A. (. Gulbransen.. 929,301
Pin machine. A. \W. Bartlett .. 929,184

Pin tongue safety attachment, H.
AL ol . oo o o omemerSlohegerBiefd o o o
Pincers. Johnson & Vewbexg

I’ipe line cleaning device, 1. R.

929,640
929,310
929,110

Pistol. automatic, B. Clarus ..... 929,286
Piwtol. repeating cap, J. D. Kilgore.... 929.311
FClaners. feeder for jointers and surface,

AL BillSHGI" . Jerey. . XEETL - -2 oo v e T 928,930
Planter, cotton, D. F. Denne 928,949
Planter, cotton, T. M. Witson.. 929,176
P’lanters, shoe gage for, P. A. Ixellel 9.447
Plow, sidehill gang, C. & E. . \nnng.... 929.070
Pneumatic cleaning apparatus, surface brush

for, G. J. Kindel ..................... 928 982
Pneumatic cleaning implement, D.

ams f .. eemgp. . o000 - 929 066
Pocket knife. take-down, . 9,295
I'ole tip. J. W. Deam .......... P ——— 92‘) 402

Pot. NSee Coffee pot.
Power trausmission mechanism. T. . Dill. 929,405
Power transmission mechanism, W. G.

Ol FTON™ goporepyeroalel clol +oxperna. - ey -G 929,556
Power transmitting apparatus. Ed-

oG (R o Jo e s 929.573

Pressure governing appara © 929,055

Printing impressions or for other pulpoqes

method and device for preparing metal

leaves for raised, R. Gubin........... 929,421
Printing press. rotary. IL. ). Barbe 929,538
Propeller. J. & A. Woll......... 9')9 o"ﬂ
Propeller. hoat. S. T. Crawford.

Propelling device. boat. N. R. Thibert
Pulley drive, variable speed, (. P. Strite
Pulp feeder. J. B. Green
Pump. D. Strickler ..........
Pump, B. II. Jeanes .
Purup. W. C. Mcleod ......
Pump, J. H. Owen ..............
fuimp, air compressing. S. I)‘]hlbt‘lg
Pump. fuel, N. McCarty ...... i PSP 929,102
Pump, governed, N. Mc(a
.000, 929.100. 929,101
Pump ot blower. centrifugal, . C. llarder. 929,129
Pump. rotary impelling. Landrum & Wright 929,230
Pumps. cushioning membher for, G. C. Wer-
DOE oo et o WWSEETRE s s s e s - oo e e 929,263
Pumping mechanisms, flexible connection
for. W. A, Taine........... ...l 929,164
Putty knife. A. J. Compton............... 929,194
P'uzzles. mechanism for cutting sheet, H. C.
i 928,969
Pyrographic burner. €. U. Macy. 929.614

Radiator, W.
Rail fastener.

Andrews

©. 929,368
J. Engel 029.41:

Rail joint. . M. Ellis . L 928.952
Rail joint. J. (. Page . 920,321
Rail joint. .J. McNamara ................. 929.468

Rail_ovr other electrical conductor.
J. J. Burch

. 929.284

Railway motors. cirrent controlling mechan-
ism for. A, B. Stitzer......... 929.338. 929.339
rail support. Cotton & T1lenderson.. 928,942

rail tie and fastening, J. C. Den-

Dam e 929.403
Railway rails. antiereeper for. C Wenzell.. 929.061
Railway signal. S. "I. Harvel ........ ‘)29.21-{

gnal torpedo. . Dutcher. . 929,410
Railwa signals. track device fnr, B

KANE oo D5 s i S s ke 92‘) 444
Railway, suspended. I. D. Dav 29,196
Railway switch. T. S. liams 5 977
Rail - switeh. automatic. J. B. Turner. ‘12()011,2
Railway switches, electric signal for. [4‘.

Zele ..eiwee. ojgisae wiirainii ¢ oz 929,368
Railway tie. me tallic. W. T Sheckler. .. 929,334

Railway trains. automatic signal and stop-

ping device for, . J. Miller........... 029.458
Ratchet die stock, E. H. Smith. i
Razor. B. WeCk syermnssvans
Razor blade. 5. Weck .....
Razor. safety. R. H. Reed ... 3
Recording lock. €. G. ITeyne et al.. .. g €
Reflector and lamp receiving socket thele~
for. W. H. Spencer .........comaeveees 929.336
Refractory material. composition for pro-
ducing. €. L. Norton..... . . 929,003

Refrigerating apparatus. amom.ltl( R.

Massa .......... e Ero e e 929.151
Refrigerator can. G. M. Drisdule .. 929,408
Reluy., I, . McBerty .. .. H ()ZL) 319
Relay. F. B, Core¥ ........... 1 192¢
Relay, J. IF'. Webbh., Jr...............

Renovating system. Clements & I[Hostle
Reservoir, elevated water, E. Boermel.

Rhbeostat. Noble & Mitchell........ , 929 00]
Rivet ejector for heading machines, .

Pilcher ........ ;wmmeeraabib - .. 929,628
Rolling mill. L. R. Custer . 929,400
Roof for train sheds and other lmlldmg%

H. J. Schlacks ............ ccuvunnnn . 929,115
Rotary engine, J. F. Studholme . 929,512
Rotary motor. J. Ripberger ..... . 929,018
Rotary rack, IF. J. Panzer . . 929,324
Rotary tools, support and (hnm;: niec

for, E. G. Buchmann. . 929.282
Rubber stamp device. S(hmult

Derger o,y : 929.501
Sad iron. D. Bllghtlull

Sad iron support, K. I\ulm:
Sad iron waxer. L. Will
Sash lock. L. H. Grau .....

Sash lock, automatic window,

Sash. window, H. L. Sipe

Sash. window, M. Gabriel . BT W

Scale. mail weighing. T. I, Eman . ‘)4‘]2()()
Scoop board, W. H. Grizel .......... 929.085
Screen frame. metal and wood “mdo“

8 ISchoenberg’ . ... . WP .- cceeiinen
Screw coupling, G. Schubmann.

Screw lock, E. Muller ........... . 928,997
Selective mechanism. L. B. Spencer....... 929,043
er(ufitmg machines. automatic wind regu-

lator for, T. McBride. ............. 929,157
Separator bowl lmel cream, Bailey & ¢Gani-

VG PRI . S SRR SRR | - 6 IO 929.372
Serving cup for beverages. T. J. Clement.. 929.389
Sewer and drain tile outlet protector. O. A.

& J. A, Tenold ... . 929,514

Sewers, means of cleaning, F. 928,938

Sewing machine. L. Bulasky 929,119
Shade bracket and curtain B

combined. N. Provencher . 929.010
Sheet and shelter tent, combined bed. F

Whitney
Sheet feeding apparatus,

929, ‘2.)7

Sheet metal containet. H. A. Keiner. 929,446
Shell extractor. hroken. O. H. Whitmau. 929.526
Shelving. metallie. G. H. Hurteau.... 929.308

Shoe machine guide. E. Lapointe
Shoe shining stands, foot rest for,
Rousseau

928.988
(0)}

ENATIONAL STAMPING AND ELECTRIC WORK

SOUTHERN STAMPING & MFG. CO.

Manutacturers of special and patented articles.
R. 8, Nashville, Tenn.

Corliss Engmes, Brewers
and Bott) Machinery. I'H VILTER
MEG. CO. 899 Clinton St,, Mllwaukee' Wis

MUDE[S l& EXPERIMENTAL WORK.

nventions deveioped. Special Machinery.

. BAILLARD CO.. 24 Frankiort Street. New York.
RUBBER Expert Manufacturers
Fine Jobbing Work

PARKER, STEARNS & C®., 288-:290 Sheffield Av., B’klyn, N. V.

& CO.

MODELS & experimenTAL WORK

Anything from a Watch te an Antomobile

Chas. E. Dressler & Co., Metropolitan Bldg., 1 Madison Ave., New York

Will You Try One—
if we send it FREE ?

We want every merchant, dealer,

bookkeeper and clerk who re-
quires quick, accurate footings
to prove tor himself the worth
and economy of the *little
magician ”’—"T'he

Rapid Computer
\ Adding Machine

We'll send it to you on five days'
free trial—if it pleases you, payeur
price of only $25.00—if it doesn’t, send it
back at our expense. 1t does its work perfectly
at any angle—can rest on uny desk or on book
alongside figures you wish to add. A wonder asa
saver of thue and errors. Capacity 9,999,999.99.
Save time and money—write us to-day you'd
like to try one. Catalogue free.

RAPID COMPUTER 0., 1906 I'ribune Blig., Chieago

INVERNESS, SCOTLAND

Notice to Manufacturers and Patentees

Eligible Sites for Factories and Works

NTERPRISING firms are directed to the
Royal Burgh of Inverness (population
about 25,000) which is situated at the

mouth of the River Ness, and has unrivaled
advantages as a Trade Center. Regular and
cheap communication with the principal ports
of the United Kingdom, and the Continent
by rail and sea. Direct communication with
the West of Scotland by the Caledonian

ON THE WORK"’

Special Machinery, Dies, Tools, Models,
Metal Specialties, [nventions perfected,
Indiane and Frankiin Streets, Chieago, U.S A-

SPECIAL
'MACHINERY

DIE . MODELS

WORK TOOLS

153-159 S. Jefferson Street, Clnugo. .

HMOEFT & COMPANY

Die DMakers, Model Mukers, Machinery Builders, Punch Presses,
Light and Heavy Stumpings. 10 Michizan St.. Chicago, Ill., U.S.A.

* THE BEST EQUIPPED SHOP

For Mechanical and Electrical Manufacturing
Special Machinery, Jigs, Tools,
Repairs,Experimental Devices

Canal. Low competitive rates on Ireight.
Pesigning and Con reinlizing o 8peclalty Excellent harbor accommodation. Arnple
THE ROWLANI TELEGRAPHIC COMPANY Baltimore, Md. REINESPN supply. Electric energy. Cheap coal

gas. Labor plentiful. Climate mild. Local
rates and taxes are among the lowest in
Great Britain.  Every encouragement and
facility given to manufacturers by the Munici-
pality. Apply for full information to the
Town Clerk, Inverness, Scotiand.

New York Model and Experimental Works
INVENTIONS DEVELOPED. SPECIAL MACHINERY
442 East 166th Street New York, N. Y.

DRYING MACHINES

INVENTORS, '
MANUFACTURERS. =

For Granular Materiale
S. E. WORRELL
Hannibal, Mo., U. S. A,

Grow Mushrooms
For Big and Quick Profits.
Ten years experience enables me to
give practical instructions that will
add $5 to $60 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.

DON'T BUY WIRELESS GOODS!

Until yon see our INRIDE PRICES. We malke tun-
ing coils, pmennumelum. et.L. and sell directly to
Our prices can’t be beat. Send for list.
nt stamp for lllustrated Bulletin.

S SUPPLY €O, 52E Anditorinm Rldg., Chicage

FIGURE o

NOVELTIES & PATENTED ARTICLES

Manafactured by contract. Punching Dies and Drawing Work
WEW YORK FLATIRON ¢O. Belle Mead, N. J_

NOVELTIES & PATENTED ARTICLES
| MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY.
E.KONIGSLOW STAMPING & TOOL WORKS. CLEVE LAND. O.

C l{ll. AGO WIRE

NOW READY

The Design and Construction of

Induction Coils
By A. FREDERICK COLLINS

295 Pages and 160 Illustrations, made from original
drawings made especially for this book

PRICE $3.00

8vo.

HIS work gives in minute details
full practical directions for making
eight different sizes of coils, vary-

ing from a small one giving a %%-inch
spark to a large one giving 12-inch
sparks. The dimensions of each and
every part down to the smallest screw
are given and the descriptions are written
in language easily comprehended.

Much of the matter in this book has
never before been published, as, for
instance, the vacuum drying and im-
pregnating processes, the making of
adjustable mica condensers, the con-
struction of interlocking, reversing
switches, the set of complete wiring
diagrams, the cost and purchase of ma-
terials, etc. It also contains alarge num-
ber of valuable tables, many of which
have never before been published.

Reduced Fac-simile Intermediate Sized Induction Coils.
Completed, 4. 6, or 8 inch Coil.

It is the most complete and authoritative work as yet pub-

lished on this subject.
Following is a list of the chapters:

I. The Development of the Induction Coil.

Theory of the Induction Coil Simply Explained.

Some Preliminary Considerations.

. Forming the Sott Iron Core.

V. Winding the Primary Coi

Theclnfulatlon Between the Primary and Secondary
oils.

Winding the Secondary Coil.

Winding the Secondary Coil (continued)

X. Vacuum Drying and impregnating Apparatus.

X. Constructing the Interruptor.

XI. Building up the Condenser.

XIl. Adiustable Mica Condensers.
XIll. Reversing Switches and Commutators.
XIV. Spark-Gap Terminals and Other Fittings.

XV. The Base and Other Woodwork.

XVI. Wiring Diagrams for Induction Coils.

XVIl. Assembling the Coil.

XVIIl. Sources of Electromotive Force.

X1X. The Cost and Purchase of Materials. . Reduced Fac-simile,
XX. Useful Tables, Formulas, Symbols, and Data, Simple Impregnating Chamber.

Send for full Table of Contents

e MM{UNN & CO., Publishers, 361 Broadway, New York =

Shoe, spring heel, L Co IVOrY . oiieeeness 929,156
Shovel.  See Agricultural shovel.

Show rack, W. II. Hall .......... 928,964
Shutter bower, L. J. Gardnper. 929,082
Shutter operating device, R. D \Ieulll . 928,992
Sifting apparatus, E. A. Reed . 929,490
. Sifting screen. lv\.nlvlng, ) DI DR . 928,960

Signal, H. C. Keays
Signal device, C. M.
Signaling system, wireless, V.
Siphon, (. I. P’lunkett

\umon automatic, H. Buchler.

rt, W. I'adernacht...... 929,106, 929,163, ¢
S irt and the like attachment, W. Pader-

nacht .....vveeeeenrinnennnnn. vee. 929,005
Slag, treating, S B. .. 929,142
Slipper or muzzle for drawing-on machines

for drawing roll covers, Morton & Dis-

muke! . SEE LB 5. e e o ol 929,154
Smoke consuming furnace, A Gropengieszer 929.212
Snow plow and groove cutter. S. D. Murphy 929,318
Soldering tool, J. L. & 0. G. Nilssou. . 929,473
Sound reproducing machines, feeding device

and brake for, F. Sheppy.............. 929,253
Sound waves, device forr transmitting, R.

Nirenberg ......c..iiiiiiiiniiinanean 929,623
Spinning or twisting machine thread guide,

J. I8, Prest o.. . sssse - - e s Wi 929,009

Spraying apparatus, I'. Swearing ... -
Spring bending machine, R. . Tnhnsnn
Spring drill or brace, l'ezlcli(m, A \l((ueum

Spring wheel, €. L. Driefer

Spring wheel, W. Kckert ..... n
Svringwork, W. Shannon L. 929, ‘33’.
Sprinkler alarm device, E. . 429.051
Spur, riding, A. Muth . 929,099
Square, carpenter’s, A. Linder . 929,146
Stamp mill. J. P. Rinker ...... . 929,328
Steam generator, J. G. A. Donneley. . 929.294

Steering mechanism, L. Gabetti
Sterilizer, utensil. G. Holden
Storage hattery, R. N. Chamberlain

Stove regulator, gas, . H. Ilerr... ‘l.’q 1090
Stovepipe joints, package of
knockdown, R. A. Metzger 929,618
Street sweeper. I'. . Rappelee ........... 429.109
Sugar or candy or other substances of a
similar plastic nature, apparatus for
pulling, E. W. Barratt................ 929,374
Swing post and releasing iron,
berger ................ 5 . 929,499

Swinging chair, W. (,ellach

929.207
2

Switch oper:\ting apparatus, A. Vaitauer.. 929
Switech rod adjustment, Blish & Bruff...... 928931
Swivel, J. 8. Augustine .. . . 929,535
Tags. Seal lock fastener for, v 929,354
Talking machine, F. Shaﬂel 929,50."»
Telegraph system, wireless, C. R. Underhill 929.349
Telegraph, transmitter for automatic, C. L.

IBUIN ..o it e s At s o o e e oo 929.603
Telegraphs and the like, tmusmlttel for

electric, C. L. Krum ................ 929.602
Telephone attachment, IL . Hansell, Jr... 929.128
Telephone attachment, B. E. Detrick......
Telephone cabinet, A. Larsson ............

Telephone coin box, F. D.
Telephone stand, C.
Tennis court marker, A. Johnson.
Thermostat. W. Enterline
Threshing rigs and other purposes, cnuplmx

Powell.
R. Schafer....

for, T. E. Stoa 929.046
Time recorder, J. F. PR9, 21 929,228
‘Time 1ecording apparatus. intermittently op-

erated, A. P. A. .J. Plasschaert.....,. 929,107
Tire, S. S. Childs - 929.122
Tire, G. H. Gillette ..... . 929,418
Tire, Miller & Wheaton .. 929,620
Tire fluid container, C. E. Singleton. . 929,255
Tire, pneumatic, . I. Viel ....... . 929,351
Tire setter, rubber. C. A. Mayn: . 929,617
Tire shield, J. H. Fletcher ..... . 929.203
Tire shield. pneumatic, I, W. Kr . 928.986
Tire tread, Sanford & Doughty..... . 929,632
Tire valve, pneumatic, E. Dubied . 929,571
Tires, cover for pneumatic and like, H. W,

Cave-Browne-Cave . 929,193
Tobacco box, sheet metal. I". Eberhart...... 928,951
Tobacco extract, manufacture of concen-

trated, C. F. Gloystein, reissue........ 12,994
Tool, fluid operated, C. B. Richards. 9249.111
Tool holder or chuck, A. McGregor.. . 929.466
oY, F. Eiq LYODN .. quek e o0 o e oo 929.455
Toy, windmill, G. Masulla . 929,316
Transom pivot, J. H. Gilman ........ 929,584

Traveling cutter, endless, W.

Trimming mechanism. J. H. Michener, Jr.. 929,619
Truck. car, E. B. Allen ................

Truck frame, car, C. B. Goodspeed.

Truck, railway motor car, C. H

Typewriter line space indicator. (‘ C. l’(mlo !.)29,.242
‘Typewriter paper movement mdlmtm . .

60| I o R o o SR G I
"Typewriter ribbon mechanism,
Typewriti: machine, 1. G. Davis

Typew: machine, W. . Helmond..
Typewriting machine, B. F. Kunath
Typewriting machine, H. Crutchley
Typewriting machine, I,

Typewriting
Typewriting
Typewriting
Typewriting machine, J. C.
Typewriting machine

ism, J. W. Kennedy
Umbrella, Black & James
Umbrella, foldable, J. W.
Umbrella, folding, J. Rose...,.,
Umbrella frame, J.. Rose
Updraft furnsce, 0. D. O
Valve, J. P. Lavigne .
Valve device, J. Mecill
Valve device, A. A. Cryer .
Valve device, brake, W. V.

machine, G.
machine, 1.
machine, G, oot
. McLaughlin.... 92
line spacing mechan-

'lzq 024

Turue

Vulve, fluid pressure, J. M. Sissons
Valve, split T, R. J. Harding ..... 929,589
Valve, three-way, C. E. Andersson... 929.367
Valves, hydraulic regulator for, Gelpke &

Kugel ............ 029.206
Valves, means for s

E ) 929.441
Vaperizer, Z. G. Sholes .. . 929,254
Vehicle, dumping, Brand & Glasr 924,382
Vehicle reach attachment. J. Rodgers 929020
Vehicle rein holder, W. W. Hills 924,592
Vehicle storm front, G. W. Scott.. 29.331
Vehicle top shifting rail. A. J. Murr 929,237
Vehicle wheel, W. L. Howard . 929437
Vending apparatus or the lik

vice for, O. Oebring ........... 929,161
Vending machine, A. S. Killinger 9,448
Vending machine, B. M. Davis....... 929,568
Vending machine, card, F. W. Kalsow 928 979
Wagon stake socket, H. W. Leverentz. 929,315
Wall pocket and rack, C. B. Yoxheimer. . . !129.36]
Washer. See Axle box washer.
Washing miichine, J. H. Knoll ........... 928,984
Water closet flushing valve, C. H. Phillips. 929,007
Water heater and puritier, A. W. Fredr

son .. 929,574
Water wh

tangentl.\l Doble & Rosenthal......... 929.198
Weaner, calf, H. Beck . 929.376
Well strainer, Brown & Hunter
Wheel, L. J. Goodspeed 9.
Wheel, F. R. Mather
Window, N. Plouff ..... . 9,
Window chair, J. M. J. \kellv 9,0
Wire clamp or support, 0 F. Scholz 9.
Window cleaner, I. lift .......... .. ta
Window pane fastener, \ J. Drago.. .. .op QQQ 106
Wrapping up tin cans ov other articles,

means for, J. A. Horne cremsvrysaes 929,434
Wrench, J. L. Garner ..... 9.

Wrench, R. A. Ferguson

Wrench, M. L. Senter g 9, (
Yoke center, neck, H. M. F. Leighty.. 929.608
Yoke book, neck, L. M. Snyder ...... 929,040

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
§iven. Address Mnnn & Co., 36! Broadway, New

ork.

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

Please mention tke SCIENTIFIC AMERICAN when writing to advertisers



Scientific Americans

AucusT 14, 1900.

Absolutely Nothing here to get out
of Order. The

HOPKINS & ALLEN

Triple Action

oy Revolver

Is Safe because its Safety is In-built

When you own a Triple Action Safety
Police you have a positively accident-proof
revolver. You can see the perfect safety,
you can feel it the minute you get this
weapon tn your hands. You can'c help
but know it's safe because the evidence is
right before your eyes. The triple action
is the safety action, and it's built nght into
the mechanism of the gun.

That's why the Triple Action Safety Police is safe,

not once or first, but last and always. * It can’t go off
until you deliberately pull the trigger.

The Triple Action just means Triple Safety. The
instant you pull the trigger of this weaponthe hammer
cocks, then lets drive at the firing-pin straight and
hard; the second it hits the firing-pin, the instant
the shot is fired, the third movement then lifts the
hammer up and above the firing-pin, away above it,
out of all possible contact with the firing-pin. There
it lodges—securely, safely—firm, fixed and immov-
able against a wall of solid steel. The weapon will
not, cannot fire again unless you actually pull the
trigger all the way back.

32 and 38 calibre, 4 inch barrel, nickeled finish, $9.50; blued
finish, $10.00. For sale at all good hardware and sporting
goods stores, but if your dealer does not have it, we will send
one to you post-paid on receipt of price. Send for our
1909 Gun Guide and Catalog, which illustrates, describes and
prices the most extensive line of firearms made.

The HOPKINS & ALLEN ARMS CO.
138 Franklin Street, - - NORWICH, CONN.

R:der Ahgents Wanted

in each town to ride and exhibit sample
1910 Write for Special er.

llne’R G:‘rlnmd to $27

1910 Models
with Coaster-Brakes and Puncture-Proof tires.

1608 & 1809 Models s? fo s'z

all of best makau
500 Hand Wheels
$3 1 $8

W A makes and madd.:.
il pood as new..
r; Great Factory Clearin
We Shfn On Approval without a
pay the freight and allow
s TEN DAYS’ FREE TRIAL.
Tires, coaster-brakes. rts, re-
A pairs and sundries, halfusual lFﬂ 0 not
4 buy till you get our catalogs and o Write now.
MEAD CYCLE CO., Dept. L175, Chicago

1909 Light Model “A” Motorcycle
214, 234 THOR MOTOR

Latest design loop frame with double top bar, spring forks,
double grip control. finish and workmanship of the highest.
The greatest value ever offered. Special introductory price
wherever we are not represented. rite for catalog.

MERKEL-LIGHT MOTOR CO., Pottstown, Pa.

e FOX ¢isorine ENGINE co-

264 Front Street, “South Cincinnat”,

TAPES AND RULES
ARE THE BEST.

Kor sale everywhere. Send for
Catalog No. 16
LUFKIN RULE CO.
Saginaw, Mich.. U. S. A,

New York and London,

UBRICAY ggssne
l ““'Nésum pLL

1S-21 6. C ull'ron

CHBESLYACQ XIS ?USA

You
need
them

the vear
round

A necessny WIth
Knee-Drawers
No metaI can louch you

you
ilit_»rgel
they're
Solc{ Eve rvwhere
Stein & Co., 182 Center Av

We Want To Tell You How

Youcanwavenot only the dealer’s profits but his excessive charges for

2550

We Put

installation and repairs by dealing divect with the manufacturers. You Everg Cent

can keep in your own pocket at least one-third the retail price of a heuting

plant. Let us tell you all about the of theDea lers
Down F its into Your

Jahant "5n: Furnace Vi

Pocket

Ouly %10 down and %10 per month., with freight
prepaid eust of the Mississippi River,

This wenderful furnace has proven its superiority over all others during
the jast 30 years, Itiswithout doubt the very Lest heating system fir

your home. "1t mpves from ¥ to 34 in fuel bills, b wise. Lhe p-\tenwd “ down-draft’” burns harid or soft
coal—wood or lignite—without cluders or ellukers, k:\lnl value of every particle of fuel. Newls
i lessattention than any furnace you ever saw, A st uaranty Bond "' goes Mll;]l every Jahant, which

allows you £ 860 dayw’ frec une of the furnnce. You run no risk, as we supply special pl os, full
directious and gne free a1l necessary t00ls, 5o that any man who can drive a Dail can success-
fully install a Jahant,
No matter what mnl\e or gystem of heating you are considering, let us tell you more about the
many conveniences and good points of our furnace; ita economy, its healthfulness and how yon
can save money. W rite today for our book.

The Jahant Heating Company, 90 Howard St., Akron, O.
16 With 2 H.P Engine Complete 9 6
18-21-25 foot launches at proportionate prices. All launches
fitted with two cycle reversing engines with speed controlling lever; simplest
engine made; starts without cranking, has only 3 moving parts. Steel row-
boats, $20.00. All boats fitted with water-tight compartments: cannot sink,
need no beat house. We are the largest manufacturers of pleasure boats in
the world. Orders filled the day they are received. We sell direct to user,

cutting out all middle-men’s profits. ¥ree Catalogue.

Michigan Steel Boat Co.,, 1332 Jefferson Ave.,, Detroit, Mich.

STYLE

ECONOMY Mcintyre Guaranleed

:clzoaul H
“H.-P.
$475 Al\{vays-keady

motor buggles and wagons
have proved their pm?ﬂm
worth as pleasvre
vehicles amd
m o neysaving
~ Wwork vehicles
—_JJfor thousands
in every part
_of the eivilized

Smart Men Wear

LITHOLIN:
WATERPROOFED,

LINEN COLLARS

In the same styles, and precisely
like those you've always worn,
for work, sport or society;—with
the correct dull linen finish ; but,
being waterproofed, they wipe
k”‘} white as new with a damp cloth.
¢ Have a ‘slip-easy’” space for
the tie, keep their shape, and
never witt or fray, For Summer
wear they mean Solid Comfort.

COLLARS 25¢. CUFFS 50c¢.

Always sold from a RED box.
void Substitution.

L

Why Not For You?

never fatl—nev er got tired— cost nomore thau a good horse an.
;lcko:« far less tohksep—;labmo;o work 1n less time than thuldh::ul
You anywhere an ac aln over an,
Unds of weather. Kun 30 Vikin f seade. tual
Model 509,

miles on one gallon of
& 12-H.-P. Iﬂso

gasollne. Simple,dur-
able, guaranteed
mechanical con-

palr expense,
For Free Cat-

If not at your dealer’s, send, giving
bl styles, size, how many, with remittance,
and we will mail, postpaid.

roadway,
Ave. "m. Hlnmnp olley

Tudhope Me!

THE FIBERLOID COMPANY
Dept. 22, 7 Waverly Place, New York

IN THE REAL ESTATE BUSINESS

We teach you bymailevery branch of the Real Estate.

General Brokerare. and Insurance Business and
appointyou Special Representative of thelargest
co-operative real estate and brrkerare company.

Excellent opportunitiesopento YOU, By oursystem
you can begin makingmoneyin afew weeks without
interfering with your present occupation and with-
out any investmentof capital.

LEARN TO BE A WATCHMAKER
Bradley Polytechnic [nstitute

Horological Department
Peoria, Ilinois
Tormerly Parsons Herolovical Tnst.
Largest and Best Waich School
in Americen
We teach Watch Work, Jewelry,

Siggteac 3 ork, 3 Our co-operative de-
"I‘::ﬁ:;v: mnr‘e'm((:)logtle W 0{;;’(1.1"2::51- partment will give you morechoiee. salable property

: o 5 h“‘l s lorate ra i to handle than anvother institution. A Commercial
reoms nearschool at moderate rates. Law Conrse FREE. Write for 62-page hook. fr.
Send for Catalog of Information. €e:

THE CROSS COMPANY, 2908 Reaper Block, Chicage

AMERICAN PROCESS. NO ROYA
SAHPLESmnINFORMATION ~n APPLICATION
Estabh-slmd

AND

THR

Q0.
Newark. N. J.
2B& 30 S. Canal St.

Chicagon.

NICKEL

Electro-Plating
Aoparatus ana Maternal

COLD GALVANIZING.
IES.

Hanson & VanWinkle

Your Summer
Vacation
OW RATES and special advan-

tages in train service via the

Chicago & North Western Ry.
Special itineraries and plans for your
trip to California, Alaska-Yukon-
Pacific Exposition, Yellowstone Na-
tional Park, the Yosemite, Colorado,
Utah, and numerous charming lakes
and resorts of Wisconsin and northern
Michigan; also to the South Dakota
Hot Springs, located in the heart of the
Black Hills and endorsed by the U. S.

Government as a national sanitarium.

For descriptive booklets,
rates, train schedules and
full particulars address W.
B. Kniskern, Passenger

Trafic  Manager, 215
. Jackson Blvd., Chicago, lll.

'VERY oneis aself-con
tained miniature light
works. 100 to 2000 candle
power. Costs less than
kerosene.
Absolutely safe
Very brilllant
Powertul
and Steaady.
Every lamp warranted.
Over styles.

Agents wanted. Catalog

free. Write to-day.
The Best Light Co.
87 K. 5th St.
Canton, O,

MAKES
AND BURNS
IT'S OWN
GAS

$54.00

And wa cml prove it
it.
winute.

‘(uy for the complete outtit)
xtra buttons
$1.50 per gross.

money for yourself. Write tuday.

per d ay
Thekecrd CAMERA-SCOPE

Anyone can operate
Makes 6 finished button photographs a
Price of Camera-Scope, witb sup-~
plies for making 3L pictures (en u_gh Lo
€25.00.
1 % r hundred; extraframes
e iniemmlem and make

W. S. MOUNTFORD, 100 Malden Lane, New York II Y.

H C. MAGNETOS &
ARE NOT EXCELLED [

in ruggedness, simplicity and re- [§
liabihty. H-C. Igniters
and good ignition are
synonymous.

THE HOLTZER-CABOT
ELECTRIC CO.

Boston, Mass., and Chicago, Ill. —

CRESCENT W0OD WORKING
MACHINERY

Satisfies Particular Users

f-_‘—_
- ™

) Jointers, Shapers, Borers,

- ers, Planers
Matcher, Band Saw Biades.

FOR 148 YEARS
AoWo FABER has made the highest’grade of lead pencils.

=8 "CASTELLY BE=
grvine PENCILS

COPYING
INK
represent that acme of perfection that can be obtained only by experience and long
effort to produce the finest it is possible to manufacture.

Sold by all stationers and dealers in artists’ :.nd drawing materials.

A. W. FABER

Samples worth double the money will be sent you on receipt of 10c.

49 Dickerson Street, Newark, New Jersey

Chicago Beach Hotel

Finest Hotel on the Great Lakes
An |deal resort for rest or pleasure—ten minutes’ ride from city, close to the famous Colf
links and other attractions of the great South Park System. Has 450 large airy
rooms, 250 private baths. Thete is the quiet of the lake, beach and shaded parks, or the
gayety of boating, bathing, ndmg ordriving, golf, tennis, dancmg and good music. Table
always the best. Nearly 1000 feet of brcad veranda overlooking [_ake Michigan, For
handsomely illustrated booklet address Manager, 5lst Blvd. and Lake Shore, Chicago

Amencan European

We want. you tohave our catalog,
Send for it today.
TI[E CRESCENT MACHINE CO.
280 Main St.

Band Saws, Saw Tables,

Swing Saws, Dick Grind.
Planer and

Leetonia, Ohio, U. 8. A.

sink having a cutting keen edge and made on the true
principle for a wond-working
cuts a smooth, round hole.
Made from the best steel,
end for 282-page catalog N
S STARRETT CO., Athol, Muwn, U, S, A

THE L.

CC“THME ONLY ONE™
tool. It clears itself of shav-
forged. twisted and tempered. Can be sharpened frfolél
BOOKS?:“HOW’’ o*WIRELESS

Here is the only double lip, self-centering counter-
ings in any kind of wood and

the inside without. a tile. Prices, 5§ in 83?13’ % in.,
Making Wireless Outfits.

By Harrison,

| make inexpensive wireless serding and receiving outfits. Fully
! illustrated. Cloth. Price, 50 cents.
for Amateurs. By R.P.How-

Wireless Telegrnphf

grave-Graham. Gives full explanation of the construction and

latest on the subject. Fuly illustrated. Paper cover. Price, 25¢c.
Sent postpaid on receipt of price, or set of 3 books for $1.60

SPON & CHAMBERLAIN
123 S. A. Liberty Street, New York City

The Leading Engineering Paper of the World.
|

THE ENGINEERING NEWS PUBLISHING CO.

Engineering News

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 Want ™ department.

214 Broadway, New York

your models
WE WILL MAKE ssi'arice
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 Transmlssnon r—

e 2

sEm0 ro NEW YORK GEAR WORKS,

WG 6 GREENPOINT AVE BROOKLYMN . N Y

Tells howto

working _of apparatus for short-distance transmission. 160
pages. 51 illustrations. 12mo. Clcth, Price, $1.00.
Wireless Telephone Construction. Harrison. The

Please mention the SCIENTIFIC AMERICAN when writing to advertisers

Automoblles &MotorBoats = .ll- _






