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The above illustration shows the * Florida ™ in the Morse drydock for repairs. The force of the collision flattened thirty feet of the bow, concertina fashion, into a space of five feet,
The wreckage was cut away and a new bow built on in twenty-four days.

EFFECT OF COLLISION ON BOW OF ATLANTIC LINER.—[Sce page 140.]
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ANCHORING DOWN THE FLOOR OF THE GATUN LOCKS.

The magnitude of the problems confronting the en-
gineers who are building the huge locks at Panama,
by far the largest work of the kind yet attempted,
is shown by the nature of recent experiments which
have been carried on at the site of the lock founda-
tions. The object of these experiments is to deter-
mine the best way to anchor down the floor of the
locks, and prevent it from being lifted bodily by the
pressure of the water.

Now, to the average reader the statement that the
floor of this huge concrete structure has to be an-
chored down to the mother rock be'low, will come
very much as a surprise; for it has a uniform thick-
ness of thirteen feet. Moreover, since the locks,
when in operation, will be filled with not less than
forty-five feet of water, one would imagine that the
pressures - on the floor would be altogether down-
ward. Yet, as a matter of fact, provision has to be
made for maximum upward bending stresses upon
the floor, which will occur, not when the locks are
full, but when they are unwatered for inspection.
This upward thrust might become so great that the
weight of the thirteen-foot thickness of concrete, plus
its own strength to resist bending and breaking
stresses, would not suffice to prevent its being thrust
up from below and wrecked.

Now, since the floor of a single lock would weigh
over one hundred thousand tons, it can be understood
that this upward pressure tending to burst in the floor
when the lock is empty, must be of enormous propor-
tions. The question will naturally be asked, What is
the character of a force which is capable of lifting up
and breaking apart a mass of concrete one thousand
feet long, one hundred and ten feet wide, and weigh-
ing one hundred and four thousand tons?

The answer is, that water seeping through the sur-
rounding ground, and possibly following along the
sides of the lock from the Gatun Lake, and collecting
below the floor of the lock, might expose the latter,
when the lock was emptied, to a hydraulic pressure
equivalent to that exerted by a column of water
eighty-seven feet in height; that being the vertical
distance or “head” from the under side of the floor
of the lock to the level of the water of the Gatun
I.ake. Those of our readers who are familiar with
the principles of hydraulics, will understand that
should such a seepage occur, and a film of water
gather beneath the lock when it was empty, and
should there be a clear connection between this film
of water and the body of water in the lake, a hydro-
static pressure acting vertically against the under
side of the floor of the lock would be established.

The engineers have guarded against such seepage
of water by sinking "a deep curtain wall through
the ground beneath the entrance to the locks, ex-
tending this wall down the full length of the locks
against the outside wall, and sinking it everywhere
to the impervious underlying rock. The possibility of
seepage past this wall is very remote; but such is

the extraordinary care which has been taken to ren-.

der the Panama Canal absolutely secure against disas-
ter, that it has been decided to comsider the floor of
the locks as liable to this seepage and this upward
pressure, and take special steps for anchoring the
floor down to the rock below. Experiments have been
made to determine the effect of anchoring steel bars in
the rock underlying the floor, for the purpose of ascer-
taining to what extent they could be trusted to hold
the floor down against upward pressure. A number
of old French steel rails were sunk in the rock to
depths of from five to fifteen feet, and secured therein
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by concrete. In the test on a rail put down five feet,
the rock began to crack under a pull of 98,250 pounds,
and finally gave way under a pull of 136,800 pounds.
The second rail anchored tem feet deep resisted all
efforts to pull it up, the -apparatus breaking under a
pull of 237,750 pounds.

The Board of Engineers having the investigation in
hand found that the maximum thrust to be resisted
above the intermediate gate sill is that due to eighty-
seven feet of water. This thrust would occur in case
the lock and forebay should be pumped dry for exami-
nation, and a full head should develop under the entire
area of the floor. It has been decided that this can
be resisted by a floor thirteen feet in thickness, an-
chored down to the vock below by rails spaced six
feet apart over the whole floor of the lock, each rail
having a resistance of 128,000 pounds. The depth of
the anchoring rails in the rock will be increased to fif-
teen feet in the middle part of the lock floor.

FAR-SIGHTED POLICY OF IMPROVEMENT.

‘When the early railroads of the United States were
projected, the scarcity of capital made it necessary
to build them on the cheapest possible plas. In
locating the new lines, care was taken to interfere
with the natural configuration of the ground as little
as possible. Deep cuts were avoided. When the engi-
neer encountered a bluff, he located his line around
instead of through the obstruction; and if his survey
was being made along the flanking hills of a tortuous
valley, he made the line conform closely to the con-
figuration of the ground, using many and sharp
curves, in the effort to avoid costly work of excava-
tion with pick, shovel, and dynamite.

Sharp curvature and steep grades, however, though
they may secure for the railroad company a line that
represents but little first cost, involve a very heavy
cost of operation. The resistance of sharp curves and
grades of two per cent and over limits the number of
cars that the individual locomotive can pull. To move
a given tonnage of freight or number of passengers
over a crooked and hilly road, may call for two or
even three times the number of locomotives and train
hands that are necessary to haul the same traffic
over a road that is fairly straight and reasonably
level.

As the years went by, it began to be evident to the
railroad companies that it would pay to spend a con-
siderable sum of money in straightening out curves
and reducing grades; since the interest on the capital
thus invested would be more than offset by the re-
duced expenses of operating the improved road. Con-
sequently, the railroads, as soon as their finances
would permit, began to eliminate the worst features
of these hastily and cheaply constructed pioneer roads.
The work of revision has been carried on more or
less steadily throughout the seventy-five years that
our railroad system has been in existence; and dur-
ing the past two decadcs, the sums of money that
have been spent in relocating and rebuilding the lines
have been enormous. 'TThe Union Pacific Railroad ex-
pended a few years ago between thirty and forty
millions of dollars in cutting down grades and
straightening the line on its Rocky Mountain divi-
sion; and more recently the Pennsylvania Railroad has
laid out an even greater sum on its crossing over the
Alleghany Mountains.

The latest, and in some respects the most striking
enterprise of this character, is a cut-off which is be-
ing made by the Delaware, Lackawanna & -Western
Railroad, by which it will shorten a forty-mile stretch
of its line between New York and Buffalo by eleven
miles; reducing the grades from sixty feet to the mile
to a maximum of less than thirty feet, and reducing
the total length of the curves from thirteen miles
to less than five miles. Yet, although the total length
of the cut-off will be only twenty-eight and one-half
miles, its construction will cost $13,000,000, which is
equal to an average of about $450,000 per mile.

The principal object of this cut-off is to enable the
railroad to haul its heavy coal traffic by a short and
easy route across the divide between the Delaware
and the Passaic and Raritan rivers. The present line
runs to the south of a direct line, making a detour of
forty miles, in which, as mentioned above, the grades
reach sixty feet to the mile, and there are over thir-
teen miles of curvature. The new line extends from
Lake Hopatcong north to Andover and to the Dela-
ware River in an approximately straight line. In
order to eliminate curvature and grades, it became
necessary to make some of the deepest cuts and the
loftiest and longest embankments in existence. One
cut through the solid granite is over one hundred
and fifty feet deep at the point of greatest maximum
depth, and is over a half a mile in length. Out of this
cut alone must be blasted over half a million cubic
vards of rock. Beyond the cut is being built the
greatest railroad fill in this country, if not in the
world. It will be ever three milés in length, and
from seventy-five to one hundred and ten feet in
height. Into the embankment, when it is completed,
there will have entered over six and one-half million
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cubic yards of material. This is about one and one-
half times as much material as was taken out of the
two huge excavations in New York city for the new
Pennsylvania and New York Terminal stations.

THE WRIGHT AEROPLANE INFRINGEMENT SUIT.

A suit in equity has been brought by Orville and
Wilbur Wright against the Aeronautic Society of New
York, to prevent further exhibition and use of the Cur-
tiss aeroplane owned by the Society, om the ground
that the machine is an infringement of the Wright
patents. If the suit is brought to a final hearing, it
will result in the first complete review of the state
of aeroplane art in patent law, and will settle once
and for all who should be legally acknowledged as the
inventor of the balancing devices which are now em-
ployed in many aeroplanes.

Although we have not complete data before us, it is
safe to say that the Wrights will undoubtedly base
their chief claims for infringement on their method
of warping the planes. Whether or not this method is
new with them must, of course, be determined by a
court. To understand just what warping the wings
means, we must first understand something of the prin-
ciples of an aeroplane’s flight. An aeroplane may be de-
fined as a surface propelled horizontally in such a
manner that the resulting pressure of air from be-
neath prevents its falling. Such a plane . runs
on the air like a skater over thin ice, to employ
a simile invented by the late Prof. Samuel P.
Langley. The most familiar example of an aeroplane
is the kite of our boyhood. "We all remember how we
kept it elevated even in a light breeze by running
with it against the wind. The cord may be regarded as
the resultant of two forces acting at right angles—the
cne the pressure of the wind, the other the weight of
the kite. Substitute the pull or the thrust of a pro-
peller for the horizontal component (pressure) and an
areoplane flying machine is created. If this were all,
the problem.of artificial flight would have been solved
long ago. There remains the extremely difficult art of
balancing the plane so that it will skate on an even
keel. Even birds find it hard to maintain this stability.
In the constant effort to steady himself, a hawk sways
from side to side as he soars, like an acrobat - on a
tight rope. Occasionally a bird will catch the wind
on the top of a wing, with the result that he will
capsize and fall some distance before he recovers him-
self. If the living aeroplanes of nature find the feat
of balancing so difficult, it is no wonder that men
have been Kkilled in endeavoring to discover their
secret.

A sailing canoe in a stiff breeze affords a striking
example of what this task of balancing an aeroplane
really means. As the pressure of the wind on the
sail heels the canoe over, the canoeist must climb
out on the outrigger, so that his weight will counter-
balance the wind pressure and so that the moment of
gravity will counterbalance the moment of air pressure.
In a canoe the feat is comparatively easy; in an

aeroplane it may demamd constant and flashlike
shifting of the body, because of the incessant
variations of the wind. Otto Lilienthal, a pioneer

experimenter with the aeroplane, met a tragic\death
after he had succeeded in making over two thou-
sand short flights in a gliding machine of his
own invention, simply because he was not quick
enough in so throwing his weight that the centers
of air pressure and gravity coincided. Pilcher, an
Englishman, came to a similar violent end for a simi-
lar reason. Octave Chanute in the United States con-
tinued the work of the ill-fated Lilienthal. Realiz-
ing the inherent danger of a glider in which the
operator must adapt himself to the changing center
cf air pressure with acrobatic agility, Octave Chanute
devised an apparatus in which the center of air pres-
sure was mechanically controlled, so that there was
no longer the perilous necessity of indulging in aerial
gyvmnastics. In his machine, the tips of the planes,
when struck by a gust of wind, would fold slightly
backward, thus considerably curtailing the tendency
of the center of air pressure to shift. The Wright
brothers warp the ends of the planes for the same
purpose. In his earlier machines Curtiss, instead of
warping the ends of the planes, employed wing tips,
which were moved up or down. The effect was the
same. In the new Curtiss machine acquired by the

_ Aeronautic Society and involved in the present in-

fringement suit, no attempt whatever is made either
to provide the main planes with movable tips or to
warp them. Instead, the balancing planes are car-
ried between the main supporting planes. These in-
termediate balancing planes are rotated about hori-
zontal axes, in order to balance the entire machine.
The court will' therefore be called upon to decide
whether or not these intermediate planes of Curtiss,
entirely unconnécted with the main supporting planes,
are the mechanical equivalents of the Wright broth-
ers’ plane-warping devices. If they are, the court will
further have to pass upon the question whether Cha-
nute’s wing tips were an anticipation of the Wright
brothers’ plane-warping invention.
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ENGINEERING.

The first National Conservation Congress of the
United States will be held on August 26th, 27th, and
28th at the Alaska-Yukon-Pacific Exposition. Invita-
tions have been sent to ten thousand prominent men
in the States where conservation is receiving official
attention. The Seattle congress will perfect a perman-
ent organization, and will select representatives to
attend the World’s Conservation Congress at The
Hague.

The squadron which Germany will send to the Hud-
son-Fulton Celebration will consist of Germany’s latest
armored cruiser, the 11,600-ton 22.5-knot “Gneisenau”;
the protected cruisers “Hertha” and ‘“Victoria Louise”
of 5,660 tons and 19 knots speed; the ‘“Bremen,” 3,250
tons and 23.3 knots, and the “Dresden,” one of the new
3,600-ton fast scouts of which Germany is building so
many, of 24.5 knots speed.

With the old Metropolitan line, 71 miles in length,
and the Metropolitan District line, 28 miles in length,
included, the network of London’s subways and tubes
has a total length of over 145 miles. London was the
first city to inaugurate subway travel. The Metro-
politan line, which for many decades was operated by
steam, was put in operation over half a century ago.

In his testimony before the House Committee, Rear
Admiral Mason recently estimated the life of an 8-
inch gun at 200 rounds. As first constructed, the 12-
inch gun began to deteriorate by erosion at 80 rounds;
but by reducing the velocity and using a broader cop-
per rifling band, its life has been extended to about
150 rounds. After 150 rounds it would be necessary to
reline the gun at a cost of $12,000, which is about one-
fourth the first cost of the gun.

As one outcome of the experiments and conferences
that have been held during the past three years be-
tween railway men and rail makers, it was determined
to seek the co-operation of the Bureau of Standards
of the Department of Commerce and Labor. Director
Stratton has entered into hearty co-operation, and ex-
periments looking to the improvement of steel rails
will henceforth be made under the joint auspices of
the maintenance of way engineers, the managers of
the rail mills, and the experts of the Bureau of Stand-
ards.

The navy collier “Nero,” which went ashore on Bren-
ton’s Reef on July 2nd, during a dense fog, was suc-
cessfully floated by the Arbuckle compressed-air
method. The deck was made airtight, and by means
of powerful compressors the water was gradually ex-
pelled fron: the hull through the rents in the bottom.
When the ship had been sufficiently lightened, she
was pulled from the rocks by the united efforts of
tugs and salvage vessels.

There is now nearing completion a six-foot steel
main, which is being built to supplement the masonry
conduit which carries the Brooklyn water supply from
Nassau County. It is twenty-three miles in length,
and will cost over $2,500,000. The present masonry
conduit has a daily capacity of 120,000,000 gallons.”
The daily consumption of Brooklyn and Queens is
142,000,000 gallons, part of which is drawn from
local artesian wells. The new steel main will have
a capacity daily of 55,000,000 gallons.

- That the illumination of New York city in connection
with the Hudson-Fulton Celebration has been planned
on a worthy scale is shown by the announcement that
it will include 1,500,000 additional incandescent lights,
10,000 arc lights, and two batteries of searchlights,
the total capacity of which independently of the city
lights and private illumination will be 26,260,000 can-
dle-power. A. dramatic feature will be the lighting of
twenty immense signal fires upon mountain peaks
along the Hudson from New York city to Newburg.

Bveryone who admires the stately trees of the old
New England towns—and who does not?—will be grati-
fied to know that tree planting is being carried on
systematically on the Massachusetts roads. The re-
port of Mr. E. W. Breed, forester of the State Highway
Commission, shows that during the year ending No-
vember 30th, 1908, 1,184 new trees were planted and
744 old trees were replaced. During the preceding
five years, 13,113 trees had been distributed among
fifty-five towns. The cost in 1908 of new trees aver-
aged $1.29 each, and the average cost of maintenance
was 20 cents per tree. :

By the courtcsy of the commandant of the Naval
Training Station, the committee which have in charge
the Portola Festival, commemorating the discovery of
San Francisco Bay by Portola in 1769, have constructed
on Yerba Buena Island, San Francisco Bay, what is
probably the largest sign ever erected. The sign,
which has been cut on the sloping hills of the island,
is 1,300 feet long by 135 feet high. The words “Por-
tola Festival, October 19th-23rd,” are arranged in two
lines, each letter of which occupies a space 45 feet by
45 feet, the outline of the letters being 8 feet in width.
The work was done by digging trenches 8 inches in
depth and filling them with lime, which shows up
clear and white against the green of the hillside.
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ELECTRICITY.

The eight-track swing bridges across the main chan-
nel of the Chicago drainage canal near 31st Street
will be operated by electricity.

An interesting article in the August number of the
Fine Arts Journal describes the artistic possibilities
of electricity both for decorative lighting and more
utilitarian purposes of facile hospitality, from electric
toast racks to chafing dishes. :

The electric railway up Mont Blanc is now open to
the public as far as the Col de Voza, 5,495 feet high.
The first train took nearly an, hour to accomplish the
journey of 4154 miles. There are no tunnels, and the
steepest grade is 20 per cent, some magnificent views
of Alpine scenery being obtainable from the cars.

The Boston & Maine Railrdad has bought the hydro-
electric power plant at Eastman Falls on the Pemi-
gewassett River, and concessions for undeveloped
water power in the same neighborhood. The company
has large shops in the vicinity, and also operates trol-
ley lines, for which this power will be available. )

With very little ostentation, the Commercial Cable
Company has recently completed what will probably
be a very valuable improvement, landing at Manhat-

tan Beach the shore end of a new cable from St. John’s,

Newfoundland. The new line is 1,300 miles long, and
is spliced to the transatlantic line 270 miles east of
St. John’s. It is expected to greatly accelerate trans-
mission of messages from New York and southern
points to Europe.

Few people would imagine that an electrical instru-
nment factory requires a staff of expert jewelers, but the
cutting in ‘speeial forms, polishing, setting, and mount-
ing of diamonds, sapphires, and rubies forms an im-
portant part of the work of the General Electric Com-
pany’s meter factory at Lynn, Mass. Details of the
operations involved are described in an interesting
article by J. G. Baker in the current Electrical Re-
view. -

The increasing use of electrical energy upon a large
scale in industrial establishments renders necessary
the adoption of numerous precautionary measures,
and it is to the credit of the great industrial corpora-
tions of’ this'country that they not only recognize this
fact, but employ special officials to give effect to the
safety regulations adopted. An admirable article on
this subject by Mr. R. J. Young, safety inspector of the
Illinois Steel Company, appears in the Electrical World
of August 12th.

A fire alarm was recently sent to a station ten blocks
from the scene of the fire by a route over 200 miles
long. A car of coal caught fire at Edwardsville, Ill.,
the station of which has no telephone. The station
agent called Decatur, 100 miles away, by telegraph,
where the dispatcher called Poag, the nearest station
to Edwardsville having a long-distance telephone. The
Poag operator rang up the Edwardsville exchange,
where the telephone operator rang the alarm in the
fire station, and the engine was on its way only three
minutes after the station agent reported the fire.

Rio de Janeiro is one of the first capital cities of
the world to be adequately supplied with hydro-generat-
ed electric power. The current is transmitted at.
88,000 volts from the generating station at a water
power 51 miles away to a receiving station in the city,
where it is stepped down by transformers to 6,300
volts, at which pressure it is supplied to the general
feeders for lighting and power. The general distribu-
tion is by means of four-wire three-phase system, giv-
ing 120 volts to lamps, etc., between outside wires and
neutral—the first time that this system has been tried
upon so large a scale.

A patent was granted to Mr. J. H. Cuntz on July
13th for a method of making wireless signals selective-
ly audible by means of acoustic attachments. A tun-

ing fork is magnetically associated with a mechanical

interrupter in the sending circuits, by means of which
the high-frequency wireless telegraph current is inter-
rupted throughout each signal at a rate corresponding
to the pitch of the tuning fork. An identical tuning
fork magnetically associated with the receiving circuit
gives forth an audible sound when the wireless signals
are interrupted at a rate corresponding to its pitch,
signals being heard only when the forks at both sta-
tions have equal pitches.

The great silver-mining district of Cobalt has been
turning its attention to generation of power by water
on account of the high cost of power, due to the dis-
tance which fuel has to be conveyed. The average
cost of power hitherto has been $175 per horse-power
year, some mines even paying as much as $400. A
grant of land has been made at the head of Lake Tem-
iskaming on the Matakichewan River, about 25 miles
from Cobalt, where there is a large water power avail-
able, and a big hydro-electric power plant is being
erected. The current will be conveyed to the mines,
and either electricity for other power purposes .or com-
pressed air from electrically-driven compressors will
be sold to consumers.
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The municipal council of St. Petersburg has decided
tc name the newly installed municipal laboratory after
the celebrated Russian biologist Metchnikoff, who is
at present connected with the Pasteur Institute of
Paris. It will moreover found an annual arize of 1,000
rubles, this to be known as the Metchnikoff Prize, and
it is to be awarded for the best work in biology.

In a recent lecture before the Society of Arts, Eyde
gave some details concerning the present condition of
the manufacture of artificial nitrates at Notodden,
where large quantities of calcium nitrates are pro-
duced and sold in competition with nitrates from
Chile. The annual production of nitrate of soda in
Chile is 1,800,000 tons. 1In 1920 this may be expected
to be increased to. at least 2,500,000 tons. At the same
epoch the Norwegian production will amount to about
300,000 tons, or only 12 per cent of the Chiléan. Mean-
while, of course, other factories may be established,
which will largely increase the total production of
artificial nitrates. Nevertheless, Eyde does not fear
competition, in view of the constant increase in de-
mand throughout the world. From experiments made
iz various countries, it may be concluded that arti-
ficial nitrate is as good a fertilizer as Chile saltpeter, -
and on some lands a better one.

- The age of a fish can be determined with accu-
racy by inspection of the otoliths, or bony concre-
tions, which are found in the auditory apparatus.
These otoliths increase in size during the entire
life of the fish, each year adding two layers, a
light-colored one formed in summer and a dark one
formed in autumn and winter. The alternate layers
are sharply contrasted and very distinct, so that there
is no difficulty in counting them. The number of
pairs of layers is equal to the number of years the
fish has lived. By this method Wallace has made an
interesting study of the distribution of fishes of the
plaice species over various sea bottoms, according to
age. In this way the rapidity of growth of fishes and
the effect of fisheries on the population of the sea
can be determined.

The new German exchange professor for Columbia
University is Dr. Karl Runge of Gottingen, Germany.
Prof. Runge was born at Bremen in 1856, studied at
Munich and Berlin, receiving the degree of doctor of
philosophy at the latter institution in 1880. Before
his appointment at Goéttingen, he was professor in
the Technical High School at Hanover. He has an
excellent command of English. Dr. Runge’s first origl-
nal work was in pure mathematics, and he early ob-
tained a high position among German mathematicians.
Of later years his interest has been more largely in
applied mathematics. He has, for instance, made im-
portant investigations in spectrum analysis and in
astronomical and nautical researches. His most re-
cent specialty, and one upon which he will give a
course at Columbia, is the study of graphical methods
in physical and technological research.

By using the soundings shown on the Admiralty
charts, Prof. Edward Hull has demonstrated that a
series of iso-bathic contours can be drawn, showing
the form of the ocean bed. In this way we can deter-
mine the margin of the continental shelf, which breaks
off into deep water near the 100-fathom contour; as
also the channels of the submerged river-valleys which
traverse it down to depths of about 1,000 fathoms. By
this means those of the “English Channel River” and
those of the Loire, the Gironde, and the Adour, off the
coast of France; also those of the Caneira, Arosa,
Lima, Douro, Mondego and Tagus from off the coast
of Spain and Portugal, have been determined. The
existence of these channels, formed by erosion under
land conditions, indicates great changes of level in late
Tertiary times, resulting in the climate of the “Gla-
cial period.”

The existence of a rich fauna in the sea proves
that the salts contained in potash wastes, if sufficiently
diluted, are not injurious to fish. Nevertheless, it has
frequently been observed that if strong saline solutions
are discharged into streams, the salt is distributed
throughout the water very slowly. In some cases, a
strong saline -current, sharply distinguished from the
rest of the stream, persists for several miles, and
may destroy either the fish or the organisms upon
which they feed. Chemical purification of the waste
waters of the potash manufacture has been at-
tempted. Im the Mehner methods, the waste water,
which contains a large percentage of magnesium
chloride, is mixed with lime, which precipitates
the magnesia in the form known as Sorel cement.
This mass, mixed before setting with inert substances,
may be used for filling the voids caused by the ex-
traction of the potash salts, or solutions of magne-
sium chloride may be concentrated to a strength of
four molecules of water, in which condition the salt
takes up two additional molecules of water and may,
therefore, be used in dehydrating additional quamti-
ties of solution, thus producing a pasty mass which
is convenient for the filling of voids.
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REPAIRING THE CRUSHED-IN BOW OF THE
¢ FLORIDA.”

The extraordinary photograph reproduced on the
front page of the present issue shows the result of
one of the most tremendous collisions in the history
of ocean navigation. That concertina-
like mass of crumpled-up steel plating
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im those of the European shipbuilders; and of this
fact the remarkable job done on the “Florida” affords
strong evidence.

Immediately upon the awarding of the contract,
workmen armed with pneumatic tools cut through the
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Steel Company in New Jersey. The contract time for
the latter was six days; but the patterns for the stem
piece and the steel casting itself were made, and the
latter delivered at the Morse yard, in three and a half
days’ time. In five days after beginning repairs the

“Florida” was placed in drydock,

and framing represents the effect of
the blow struck by a steamer weigh
ing seven thousand tons, and moving
through the water probably at not less
than twelve knots an hour, when it
crashed squarely into the side of an
even huger - vessel, weighing about
twenty-five thousand tons and itself
moving at a speed somewhat less. The
energy of the blow struck by the
“Florida” was not expended until
thirty feet of her bow had been crush-
ed and jammed tightly together into
a space of five feet. But with this
dramatic picture before us, telling its
own unmistakable story, it is needless
to multiply words by way of descrip-
tion.

It was during thick weather on Jan-
uary 23rd, 1909, that the steamship
‘“Republic” of the White Star Line
was  feeling her way past- Nantucket
lightship, when suddenly out of the fog
loomed up the bow of the “Florida,”
so closely aboard that nothing could
be done to avert the collision. The
blow was delivered squarely amid-
ships. The “Florida’s” bow crushed
through the side plating of the ‘“Re-
public” and entered the engine room,
tearing open a gaping vertical hole,
which extended from the main deck
down to the bilge. The subsequent
history of the disaster, including the
call for help by wireless and the
speedy rescue of the passengers of the
“Republic,” needs no repetition here.
The gradual giving way of the bulk-
heads of the stricken ship sealed her
fate, and she now lies in some four
hundred feet of water. Thanks to the
staunchness of the construction of her
collision bulkhead, the “Florida,” al-
though thirty feet of her bow had been
smashed in, was able to make her
way to New York under her own
steam.

To those who went down to the
Bush docks in South Brooklyn to take

stern first; and at one o’clock the
workmen were cutting through the re-
maining portion of the hull from the
waterline down to the keel. The 300-
ton fioating derrick “Monarch” was
now brought to the open end of the
floating dock. Chains were shackled
onto the briken bow; and at a quarter
past six the same evening the shape-
less mass, weighing about one hun-
dred tons, was lifted from the ship.
It was subsequently sold as junk for
seventy-five dollars.

The next step was to lower the fioat-
ing dock, float the ship out, turn her
around, and fioat her back into the
dock, so that the bow would be near
the workshops and convenient for the
transport of material. The new stem
was immediately placed in position;
the new frames erected; the riveting
of the plating begun; and so quickly
dfd the work proceed, that thirteen
days after the lifting off of the old
bow, the ship was fioated out of the
dock with the plating in place, riveted,
and painted to some distance above
the waterline. Less than two weeks
later, the job, as specified by the con-
tract, was completed with the decks,
rooms, and all fittings in position.
It was done within the contract time
of twenty-four days, with a margin
of a few hours to spare.

Before closing, reference should be
made to the curious fact, as shown
by the photograph, that the forecastle
deck was not crushed together like
the body of the bow below. Evident-
| 1y, at the time of collision the top deck
of the “Florida” stood a few feet
higher above the water than the top
of the side plating of the “Republic”;
and, as the ship crushed into the
“Republic,” her forecastle deck must
have reached out intact above the
main deck of the “Republic.” When
the two ships tore apart, the thirty
feet of projecting deck of the “Flor-

a look at the “Florida,” it seemed as
though the terrific impact of the col-
lision must have strained the ship so
severely as to necessitate many months of careful
cverhauling and repair. Several weeks elapsed indeed
before the owners made any call for tenders for the
work of repair, which involved the construction of
an entirely new bow on the vessel. The contract was
let to the Morse Dry Dock and Repair Company, who
agreed to cut away the old wreckage and build a com-
pletely new bow, in the

extraordinarily short time

The % Florida*” with her new bow completed, 24 days after repairs were

commenced.

plating and the decks from the rail down to the water-
line, the general line of cutting being about two feet
aft of the farthest point of damage. Telephone and
telegraph were meanwhile busily at “Wwork; and while
the wreck of the bow was being cut off, the mills were
furnishing the new steel frames and plating, and a
new steel stem piece was being cast by the New Jersey

ida” broke and bent over with its own
weight, and hung down in the posi-
tion shown in the engraving. Our
thanks are due to Mr. E. P. Morse,
general manager of the Dry Dock Company, for photo-
graphs and data used in the preparation of the present
article.

In the early part of the present year the French
Academy of Sciences discussed a communication in
which it was asserted that the human body emits radi-
ations which affect photo-
graphic = plates. In the

of twenty-four running
days and for the sum of
$39,500. The nearest com-
petitor asked for thirty-
four days; while one con-
tractor considered that to
complete a job of this
magnitude would require
fifty-six days, or two and
one-third as much time as
that in which the job was
actually done.

It has been a matter of
common belief on the part
of the public that Ameri-
can shipyards are unable
to turn out work at the
speed which obtains in
foreign yards. There was
a day when this may have
been true; but with the in-
creased experience, the
better tools and the splen-
did plants which have
been built of late years
around our seaboard and
on the Great Lakes, the
art of shipbuilding had
made prodigious strides.

course of the discussion
De Fontenay demonstrated
that the effects which had
been attributed to radia-
tions could be explained
perfectly by the warmth
and moisture of the body.
Later, an attempt was
made to sustain the theory
of human radiations by
the stafement that the
Lumiére company had
been compelled to dis-
charge several employees
who fogged -the plates
that passed through their
hands. De Fontenay in-
vestigated’; the matter and
found that nothing of the
kind had ever occurred at
the Lumiére factory. Each
case of fog was due to
accident and to well-
known causes—finger
marks, packing strips, lan-
tern fog, etc.—mnot to any
mysterious human radia-
tion. In regard to animal

It is safe to say that work
can be turned out of as
high quality and in as
short a time in the best of
our yards to-day as it can

View looking forward, showing after side of the chain-locker bulkhead. This section, representing 80 feet of the bow and weighing 100 tons,

was crushed into a mass 5 feet in thickness.

Wrecked bow lifted away from the ship by floating derrick.

REPAIRING THE CRUSHED-IN BOW OF THE “FLORIDA.”

magnetism and other oc-
cult agencies, it is bad
enough to be assailed with
crude experiments and unm-
proved assumptions, withs
out false testimony.
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THE EDISON CONCRETE HOUSE.

Although Mr. Edison has left his mark upon more
different developments of the world’s progress than
Perhaps any other living scientist, and is now past the
age at which the majority are most productive; he is
now giving most of his time to an invention which
he himself considers the greatest thing he has ever
done.

The name of Edison is associated in the popular
mind principally with electricity, the wide range of
the inventor’s improvements in telegraphy, telephony,
and lighting being primcipally concerned with ingeni-
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preparation of the molds, but the designs submitted
by architects he had employed did not prove adapt-
able to the system, and it was found that there was
a growing demand for single houses. Mr. Edison
therefore set his own engineers, Messrs, H. J. Harms
and G. E. Small, to work exclusively upon the develop-
ment of the concrete house plans, with the result that
under their direction an extraordinarily adaptable set
of molds has been produced.

The completed “form” for a single house may re-
quire as many as five hundred different sectional
molds of cast iron bolted together, but the latter are
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tric light wires are of wood or metal, making the
house not only water-proof and vermin-proof, but
practically fire-proof, reducing if not eliminating in-
surance  cost.

The foundation and cellar floor should be laid some
days before the weight of the molds is put upon them.
The latter are then assembled complete from cellar
to roof, and the special concrete is conveyed from
large mixers into a distributing tank at the top of
the house, whence it flows to every nook and crevice
of the molds by gravity until the form is full and the
concrete overflows at the top.

Specimen mural decoration cast in

ous cajoling of that mysterious fluid; but his pres-
ent work is as far removed from delicate electrical
devices as monolithic masonry. Even more widely
known than his electrical devices are Mr. Edison’s
inventions of which the principal use is the amuse-
ment of the people, the phonograph and the kineto-
scope, the former of which, considered by itself apart
from its commercial or industrial value, remains per-
haps the most wonderful machine of all; but Mr. Edi-
son now goes on from the amusement and recreation of
the masses to the amelioration of their material sur-
roundings, and thereby to increasing their self-respect.
This, as Mr. Edison says, is surely worth doing, and
in its intended effect in the betterment of mankind is
truly more a philanthropic than a commercial under-
taking.

The ultimate object of the present invention is no
less than the provision of a means whereby indi-
vidual workingmen’s homes—artistic, comfortable,
sanitary, and not monotonously uniform—may be
turned out in such quantity and so cheaply that their
rent, including car fare to and from the tenant’s
work, will not exceed, say, nine dollars a month.
Mr. Edison hopes thereby to depopulate the swarming
tenements of congested cities, and provide their eccu-
pants with surroundings morally, mentally, and physi-
cally more pealthful.

Reinforced concrete is the material adopted; and
by Mr. Edison’s method, after the erection of suit-
able molds, an entire house, including walls, floors,
roof, molding, cornices, bath and laundry tubs, is
“poured” at one operation, much as one might squeeze
paint out of a compressible tube and leave it to set.

Rumors of this intention have been in the air for
some time, and have been received with more or less
incredulity or derision by the technical press, but
experiments upon a practical scale have now reached
a stage of progress at which Mr. Edison is confident
of ultimate success, and permits the present authentic
description.

Mr. Edison’s first intention was to build a two-
family house, and considerable work was done in

concrete,

sc designed that a dozen houses in a row may be
built on the same cellar plan, the first floor molds
being disposable in several different ways, and the
second floor molds likewise, so that no two houses
of the dozen need be alike, thus avoiding monotonous
uniformity of appearance.

The typical house shown in our illustration has a
floor plan 25x 30 feet, intended to be built on lots
40 x 60. The front porch is 8 feet and the back 3 feet
wide. On the first floor is a living room 14 x 23 x9%
feet high, and a: kitchen 14x 20x 91 at the back.
From the corner of the living room a staircase leads
to the second floor, containing two roomy bedrooms
and a bathroom 7% x 7% x 8 feet, The third floor con-

Result of test of gravity flow of concrete.

tains two large low attic rooms, but each room has
large windows, providing an abundance of light and
fresh air. A cellar 714 feet high extends under the
whole house, containing boiler, wash tubs, coal bins,
etc.

All the moldings and decorations are cast in the.

concrete, and not appliqué as hitherto in concrete
work. Our illustration shows a typical piece of deco-
ration with the mold from which it was cast, such
decoration molds being, of course, changeable with
each of a row of houses built.

The inside walls require no plaster finish, the spe-
cial mixture used leaving a perfectly smooth surface,
which can be tinted as desired. Only the doors and
window frames and the pipes for water, gas, or elec-

Mold from which it is cast.

The mixture used is much more liquid than usual
concrete, in order to obtain free flow, in spite of which
there is no segregation of the material or settlement
of the heavier aggregate. One of our illustrations
shows a wooden form or conduit of only 4 inches
square section, which has been completely filled with
concrete poured only a bucketful at a time into the
highest end. The concrete flowed down 8 feet, hori-
zontally 24 feet, up 4 feet, horizontally again 16 feet,
and then up over 2 feet to within a foot of where it
entered, entirely by gravity, and, on the board at one
side of the form being removed when the concrete
had set, showed almost perfect uniformity of the ma-
terial. This is a much more extreme test of fluidity
than the material would be subjected to in the pour-
ing of a house from the top. This result is obtained
by the mixture with the concrete of a special colloid,
which for the present is Mr. Edison’s secret.

The latter thinks it will be possible to assemble the
molds complete in four days, to fill the form with
concrete in six hours, and, after allowing six days
for setting, to remove the molds in another four days.
A complete set of molds-would therefore be occupied
for fourteen days in the building of one house, or
would be available for about 21 houses in a year; but
owing to the interchangeability of parts, Mr. Edison
estimates that with six complete sets of molds, 144
houses may be built in a year.

The greatest care is taken to make all the mold
sections interchangeable, a special machine having
been designed to plane them uniformly, and all bolt
holes in their flanges being drilled to templet. Such
are the finish of the molds and the nature of the col-
loid concrete, that there is absolutely no adherence
of the latter to the former. The marks of the joints
between the molds are rarely traceable on the fin-
ished wall, and the molds may be used over and over
again indefinitely. With the present use of wood for
forms, it is almost impossible to use the latter over
again, owing to breakage and adhesion, and it is cost
of the wood that renders the expense of monolithic
concrete dwellings prohibitive.

Assembling the cast-iron molds of the ¢form.”
Showing form of cellar walls and extension for front stoop.

THE EDISON CONCRETE HOUSE

Typical house cast in one piece,
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Another great cause served by Mr. Edison’s system
is therefore that of conservation of natural resources,
any extensive use of concrete with wood forms caus-
ing an actual waste of wood, and materially assisting
the much-talked-of depletion of forest reserves.

Omne complete set of molds will cost about $25,000,
and the accessory machinery for mixing, conveying,
etc., another $15,000, so that a large capital will be
required to bhild houses in this way; but this Mr.
Edison considers an advantage, taking home building
out of the hands of irresponsible “jerry’” builders look-
ing only toward the quick sale or rental of a house.

Mr. Edison thinks that the cost of such a house
as that described *will be about $1,200, including ma-
terials, labor, interest on plant, complete ready for
occupancy with plumbing, heating, and lighting fit-
tings. This prime cost not merely makes low rentals
possible, but places the ownership of a home, at least
upon the instalment plan, within the reach of any
thrifty workman.

—_————t e r-—
The Alteration of the Colors of Flowers by
Cultivation.
BY PROF. F. HILDEBRAND,

In general, all the flowers of the same species, in
the wild state, have the same color. For example, all
plants of crowfoot or buttercup and dandelion have
yellow flowers. In a few species, different colors are
found. For exampie, the flowers of the milkwort
(Polygala vulgaris) may be blue, violet, red, or white.
Much greater variation is shown by cultivated plants.
In these the variation of color of the flowers appeared
long ago, but in recent years, many new colors have
been produced which had either not hitherto been ob-
served, or which, if they did appear occasionally, were
not selected for preservation and development. The
floriculturists of the present day carefully observe and
endeavor to fix every new shade, even if it is not par-
ticularly beautiful, for the desideratum is novelty,
and there is no telling what will please the popular
taste. But in these attempts to obtain new colors in
flowers, the propagator is entirely dependent upon
the innate predisposition of the particular species
with which he is working. He can by no means ob-
tain every desired color. In the followihg sketch will
be mentioned, first, a few cases of species in which a
color has been obtained, which was formerly consid-
ered impossible. Some other examples will be ad-
duced to show that in certain species a great many
new colors and shades, but not all colors, have been
obtained. Finally, a few other cases will be quoted
in which the flowers of a species have shown little or
no variation in color during many years of cultivation.

A species of primrose (Primula acaulis) in the wild
state, always has lemon yellow flowers which vary only
slightly in tint. Cultivation has produced both lighter
and darker shades but, until recently, no color but
yellow. Hence it was the more surprising when, a
few years ago, a pure blue variety was produced,
which has since retained its general color but has
developed all shades, from the palest sky-blue to the
deep blue of the corn-flower. The Chinese primrose
(Primula sinensis), when cultivated in the garden,
bore until, recently only red and white flowers. In
this species, also, other colors have lately been pro-
duced, not only violet but also blue, though not so pure
a blue as that of the species first mentioned. Another
example is offered by the gladiolus, which formerly
bore only white and red flowers but has recently
developed a blue-flowering variety. A case of a some-
what different character is presented by the asters,
which have long shown a great variety of colors, but
in which recently a great many new shades have been
produced, including some which would not at one time
have been considered beautiful, for example, copper-
color.

Very numerous, on the other hand, are the species
which have long shown great variation in color and
have recently developed many new shades, with the
exception of blue. Especially conspicuous in this con-
nection is the dahlia, which is now found in every
color except blue, although many propagators are mak-
ing earnest efforts to produce a blue dahlia, which
would bring great profit to its originator. A blue
carnation would be equally valuable but it has not
yet been produced, although the colors of carnations
have lately been enriched by many new shades. The
new varieties of canna also show great diversity of
color, including almost pure white and a beautiful
light pink, but a blue canna has not yet appeared.
In the begonia not only blue is lacking, but also all
shades from red to violet. Finally, we may mention
the variety of poppy called the Shirley, which is great-
ly admired for its play of color. Here, however, the
colors range only from white to rose and vermilion.
Blue and violet colors are completely wanting and so
is yellow, which is very common in the begonia.

Other species which have recently produced many
new tones, with the exception of blue, include:
Pelargonium, Scahosa, Calceolaria, Antirrhinum, Mira-
bilis Jalapa (Four O’clock or Marvel of Peru), holly-
hocks, immortelles, and some species of Phlox and
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Godetia. The Gilliflowers, Wallflowers, and Balsams
belong in the same category, for the varietieg of these
three flowers which are described as blue in seeds-
men’s catalogues are not pure blue, but violet.

It should be observed, furthermore, that among spe-
cies which have produced many new colors, there are
some in which the color yellow is wanting. This is
the case with some species of larkspur (Delpinium
ajacis and D. consolida), with Dianthus Heddewigii
and with the verbenas and Clarkias.

Finally, there are species which, notwithstanding
many years of cultivation, have shown little variation
in the color of their flowers or have produced only
new shades but not new colors. Among these are
the fuchsias, which show only various shades of red.
A blue or a yellow fuchsia would be a curiosity. An-

other example is furnished by Cyclamen persicum, in_

which many years of cultivation have only changed
the original color scheme of a dark red throat and a
white or pink tip so far as to deepen the red throat
to crimson and almost to violet and, on the other hand,
to efface it altogether, producing a pure white flower.
Quite recently, however, an approximation to a yellow
has been obtained by the production of a salmon-pink
cyclamen. Similar cases are furnished by the Alpine
forget-me-not, in which merely the shade of the origi-
nal blue color has been slightly altered by cultivation,
and by the marigold (Tagetes), the colors of which
vary only from yellow and orange to brown.

From the foregoing remarks it is evident that, al-
‘though very many new colors have recently been pro-
duced by cultivation in the flowers of numerous spe-
cies of plants, the production of these changes is en-
tirely dependent upon the original predisposition to
variation possessed by the plant. Without these tend-
encies to variation, no new color can be produced,

either by the gardener or by natural selection, for if )

there is no variation, selection is impossible.—Trans-
lated for the SciENTIFIC AMERICAN from Umschau.

s

Decreased Number of British Patent Applications
During the Past Year.,

Consul Albert Halstead, of Birmingham, reports as
follows concerning applications for patents in the
United Kingdom in 1908:

According to the report of the Comptroller-General
of Patents, patent applications in the United Kingdom
in 1908 numbered 28,598, a decrease of 420 from 1907;
of the total 572 were from women and 1,459 from
abroad, the United States furnishing 572 of that total
and Germany coming second with 515.

The greatest number of applications made in 1908
were in connection with locomotion, which, the Comp-
troller says, was due to the continued interest in mo-
tor cars and allied subjects. A great though smaller
activity was shown in connection with wheels, efforts
being chiefly directed toward the provision of an easily
detachable tire-carrying rim, while many applications
dealt with valves for internal-combustion engines. In-
ventions relating to road-tarring machines, composi-
tions for treating the surfaces of roads, and dust-col-
lector fittings for motor cars.to abate the dust nuisance
showed increased interest, as did tools for the repair
of automobiles on journeys. On the contrary, there
was some neglect of horse-drawn and railway vehicles.

Many inventors occupied themselves with flying
machines of the heavier-than-air type, especially in re-
gard to their automatic balancing and facilities for
manipulating the various rudders and planes. Again,
patents in connection with the manufacture of artifi-
cial silk showed an increased activity in an industry
which the Comptroller reports to be developing. It
may ‘be said that artificial silk manufactured by a
new patent process is one of the new shipments from
Birmingham to the United States, and apparently a
growing one.

The subjects of short-base range finders and eyes,
periscopes for submarine boats, automatic railway sig-
rials, and systems for giving signals in the locomotive
cab, as well as a controlling apparatus for stopping
trains which have reached an excessive speed, were in
evidence in patent applications. Processes for the re-
generation of waste rubber and the synthetic produc-
tion of rubber or rubber-like products formed an in-
teresting - feature of the patents of last year. New
methods of using tungsten and other refractory metals
for manufacture, by working them in combination
with ductile metals which are afterward removed by
heating the finished article, also attracted attention,
while the stropping of flexible razor blades is an indi-
cation of the way in which the idea of a safety razor,
since its development in the United States, has been
developed abroad.

Under a section of the patent and designs act of
1207, providing for the revocation of patents worked
exclusively or mainly outside the TUnited Kingdom,
several patents have been revoked. " This séc_tion of the
British patent law is one that American manufactur-
ers can not neglect without serious damger to their
patent rights in the United Kingdom.

Out of the total number of patents sealed—16,284—
in 1908, the following numbers were sealed to resi-
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dents in foreign countries: TUnited States, 2,819; Ger-
many, 2,516; France, 822; Austria-Hungary, 334; Swit-
zerland, 200; Australia, 166; Belgium, 159; Canada,
155; Sweden, 139; Italy, 134.
__—_—‘-4—._.—.—._—_—

Liquid Alloys of Sodium and Potassium,

Jaubert has obtained liquid alloys of sodium and
potassium by treating sodium hydrate with metallic
potassium, and potassium hydrate with metallic sod-
ium. In both cases liquid alloys are formed, corres-
ponding closely to the compounds NaK and NaK,. The
last-named alloy contains about 80 per cent of potas-
sium.

As 23 parts of metallic sodium, which is compara-
tively cheap, set free 39 parts of the much more valu-
able potassium, this reaction may be made the basis
of a practical method of producing potassium, in the
form of a rich alloy.

Air must be excluded during the operation, but if
this is conducted under melted commercial paraffine,
the temperature cannot be raised above 400 deg. F., and
the yield of alloy is diminished by reactions with the
impurities of the paraffine. In the laboratory it is
preferable to operate in a vacuum, the metal and alkali
being placed in a strong retort of Jena glass, which is
connected with an air pump and heated by an oil
bath. 12 parts of potassium and 4 parts of pure and
perfectly dry caustic soda yield the alloy NaK, The
same alloy is produced when 7.4 parts of sodium are
mixed with 16 parts of caustic potash containing 10
per cent of moisture, and the mixture is heated to 437
deg. F., while 5.5 parts of sodium added to 6 parts of
potash and heated to 662 deg. F. yield the alloy NaK.
The alloy NaK, is made on a larger scale at Clavaux,
France, in iron retorts, provided with stirring appar-
atus. The product contains 77 per cent of potassium.

The Curren}. Supplement,

The practical method of aerial photography has
long been sought. Very successful results have been
obtained in experiments with kites, which were re-
cently made on French naval vessels by a system de-
signed by Capt. Saconney. In the opening article of
the current SupPLEMENT, No. 1756, this system is de-
scribed. The rapid advance of theoretical science in
general, and of theoretical electricity in particular, is
nearly as bewildering to the physicist and chemist,
who is not investigating electrons and ions, as it is
to the engineer. The old notions, we are told, are not
wrong, but they must be_ modified in the light of re-
cent research. A general exposition of the problem of
the conduction of electricity will therefore be wel-
comed. Such an exposition (a cautious guide and not
an immature theory) is given by Prof. J. Koenigs-
berger. Mr. E. F. Lake’s admirable discussion on the
Oxhydric Process of Cutting Metals is copcluded. In-
teresting in the light of the recent introduction of
tantalum and tungsten for lamps is Dr. C. Richard
Boehm’s article “The Forerunners of the Metallic Fila-
ment Incandescent Lamp.” < Maria Parloa’s treatise on
Canning and Preserving Fruit is concluded. Recent
discoveries have filled up to a great extent the gaps
in our knowledge of Palxolithic man. A general re-
view of the present status of the subject is given by
A. C. Haddon. Atmospheric circulation is discussed
by R. F. Stupart. The first of a series of articles on
Imitation Arms and Armor and how they are made is
presented. Arthur Watson writes entertainingly on
Conjurers of the Past, and delves up many a bit of
historical magical lore. Experiments have lately been
made by M. Blum with a simple apparatus designed
to demonstrate the rotation of the earth on the plane
of oscillation and support of a simple pendulum. The
experiments are summarized by J. J. Davis and H. F.
Purday.

—_—— O -P—
Ancient Records of Halley’s Comet,

Andrew C. D. Crommelin in an article on ‘“The Ex-
pected Return of Halley’s Comet” in Science Progress
(London) gives an interesting account of the early
observations of this comet which appéars at intervals
of about 75 years. The first definite record of this
comet is from China where it was observed and fully
described in 12 B. C. The various appearances from
this time up to that of 1378 were more fully and ac-
curately described in China than in Europe. Its path
through the constellations was described in the Chin-
ese records because they “imagined that the terrestrial
kingdoms had their counterparts in the sky, and that
comets were ambassadors between them imdicating cor-
responding relation between the kingdoms on earth, so
that valuable political information was to be gained”
from this study of the heavens.

In the West the appearance of a comet was a bad
omen and hence recorded, but its path was not an im-
portant feature. Josephus mentions the appearance
of a comet several months before the fall of Jerusalem.
This was probably Halley’s comet which appeared in
66 A. D. The death of Emperor Macrinus in 218 A.
D. was also preceded by a comet which was probably
Halley’s.
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Corrvespondence.

TOURMALINE DETECTORS FOR NAVIGATORS.
To the Editor af the SCIENTIFIC AMERICAN:

In the June %Sth issue of the SCIENTIFIC AMERICAN,
Q. A. H. asks if he can use a tourmaline to reduce the
glare of sunlight reflected on water, so as to enable

im to detect rocks lying under the water ahead of
his boat. Light which has been reflected by water
under an angle not very far from 37 deg. is partly
polarized, and will therefore be reduced in” intensity
when passing through a tourmaline properly held be-
fore the eye.
object passes easily through the tourmaline held in
the position which extinguishes the reflected light.
Made with a pan full of water and a submerged stone,
the experiment is very successful, but practice alone
would show how far the principle underlying it can
be successfully applied to the detection of rocks sub-
merged in rough water and observed from a moving
boat under variable angles. A Nicol prism would
probably prove more useful than a tourmaline. A
slice of tourmaline, cut parallel to optical axis, costs
about $1.50. A Nicol prism, 8 millimeters square,
costs $3.50. Both can be had from dealers in labora-
tory apparatus. GUSTAVE MICHAUD.

Costa Rica State College.

—_—_— e -—————
LIGHTNING.
To the Editor of the SCIENTIFIC AMERICAN:

Lightning is universally classified as chain, sheet,
and ball, of prevalence in the order named; but, as to
ball lightning, the recorded instances are so rare and
questionable, with no evidence of its electrical nature,
I am inclined to say that the information is not suffi-
cient to enable one to form even a belief, much less
a judgment, and least of all to formulate a rule re-
specting it.

Chain lightning has, perhaps, been as thoroughly
studied and explained, and is as well understood, as
any of the other great phenomena of nature.

With respect to sheet lightning, I think, the case is
altogether different. This designation is given to that
diffused illumination, best seen at night in heavy
banks of clouds at a considerable distance from the
observer, and said to be unaccompanied with thunder.

I have long doubted the existence of sheet lightning
as a form, having concluded that it is but an appear-
ance, a reflection, of chain lightning occurring behind
a cloud, the chain throwing out a diffused illumina-
tion, as may be seen from the tongue of an electric
headlight of a locomotive on a foggy night.

My first and greatest reason for coming to this
conclusion is direct observation. I have seen, in
small clouds, concurrently, sheet-lightning illumina-
tion at one edge and a tongue shoot out from the
other. In such caée, the obscured end of the chain is
somewhere on the upper side of the cloud; ané; as I
have observed that the center of the field of the dif-
fused illumination is d.rectly opposite the visible
tongue on the other edge of the cloud, 1 think we are
justified in saying that if the chain is not the cause
of this illumination, it is nevertheless such an accom-
paniment as finds therein a full explanation.

Another reason which has led me to conclude that
sheet- lightning is but an appearance, a reflection,
from the chain, is, that the illumination always occurs
cn the upper side of a cloud.at a point out of view
of the observer, and he sees only the reflection at
the margin of the cloud, or in the sky above the
cloud, if at a considerable distance, no reason appear-
ing why it should always be thus secluded.

The same diffused illumination or reflection may
Le seen in the sky beyond the horizon on a summer
night from lightning occurring at such distances as
to be below the range of vision. In such instances,
the illuminations are always diffused, and the inter-
vals in such perfect accord with our observations of

thunderstorms at close range, I see no reason for not .

saying that they are due to the bolts of Jove.

My own experience confutes the alleged absence of
thunder, that occurring only when the cloud is at too
great a distance for it to be heard, said to be from ten
to fifteen miles. I have frequently heard thunder
accompany sheet lightning at close range, although
this may still be open to the objection that the chain
was playing simultaneously with the sheet; but, if so,
it was above the clouds and out of sight.

My reason for calling attention to this at this time
is, that the mountain-climbing season™is now upon us;
and if those who ascend to the top report the appear-
ance of the lightning they see in storms below' them,
and thoce at the bottom do likewise respecting the
lightning observed above them, they can determine the
fact very readily.

If what I have said be true, then chain lightning,
occurring on the under side of the cloud, will appear
to those on the mountain above as diffused light
around the edge, or sheet lightning; while the sheet
lightning, as seen from the foot of the mountain, will
be seen as a chain by those at the.top.

Light which comes from a submerged .
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In this manner, the scientific fact could be ascer-
tained; and if you will call attention to it, the present
season will doubtless see the determination of the
matter. A. A. GRAHAM.

Topeka, Kan.

_————— .« —— .
FIRST AMERICAN TO CROSS THE CHANNEL THROUGH
THE AIR.
To the Editor of the SCIENTIFIC AMERICAN:

In view of the admirable though sensational flight

of M. Bleriot across the English Channel dnring the

. past fortnight, and in further view of the reported

apathy of those wonderful American aeroplanists, the
‘Wright brothers, toward attempting any similar flight,
it may be of interest to your readers who are inter-
ested in aerostatics to know that the first flight through
the air across the English Channel was successfully
accomplished by an American in company with a
Frenchman.

My authority for this statement is Wise’s “Aero-
nautics,” published by John Wise in 1850.

This rare and interesting volume, on page 54, chap-
ter vi, contains this statement:

‘“The most remarkable aerial voyage that was made
soon after the discovery of aerostatic machinery was
accomplished by M. Blanchard, in company with Dr.
Jefferies, an American physician, who was at the time
residing in England. On the 7th of January, 1785, in
a clear frosty day, the balloon was launched from the
cliff of Dover, and after a somewhat perilous adven-
ture they crossed the Channel in something less thanf
three hours. The balloon after its release rose slowly
and majestically in the air; they passed over several
ships and enjoyed a grand prospect of the numerous
objects below them. They soon, however, found them-
selves beginning to descend, which put them to the
necessity of throwing over half their ballast, when
they were carried one-third way across the Channel
When they got about half way across, they found
themselves descending again, upon which they threw
over the balance of their sand; also some books they
had with them. All this failed to overcome the gravi-
tating power of the balloon. They next commenced
throwing overboard their apparatus—cords, grapples,
and bottles. An empty bottle seemed to emit smoke
as it descended, and when it struck the water, the
shock of the concussion was sensibly felt by the aero-
nauts. Still, their machine continued to descend,
when they next betook themselves to throwing off
their clothing; but having now nearly reached the
French coast, the balloon began to ascend again and
arose to a considerable height, without compelling
them to dispense with much of their apparel. They
passed over the highlands between Cape Blanc and
Calais, and landed near the edge of the forest of
Guinnes, not far beyond Calais. The magistrates of
the -town treated the aerial travelers with the utmost
kindness and hospitality. The King of France made
M. Blanchard a present of 12,000 livres, as a token
of appreciation of the aeronaut’s perseverance and
skill in the newly-discovered art.”

With apologies for my intrusion upon your time,
but with the hope that the contribution may be of
some general interest. P. W. A. FITZSIMMONS,

Member Michigan Aero Club.
‘THE NUMBER OF OUR ANCESTORS.
To the Editor of the SCIENTIFIC AMERICAN:

As to the problem which vexes Mr. Venning and
Mr. Constable, concerning the number of a man’s
ancestors, allow me to state that their difficulty arises
from a false sociologic assumption.

They assume that a man must have had four grand-
parents. This is not so. He may have had only two.
For a long period in human society all daughters of
one family were the wives of all sons of the family
indiscriminately. This ‘“consanguine group” is an es-

‘tablished fact in sociology. All races, at one time or

another, passed through it. As long as it lasted,
one’s ancestors, no matter how far back he traced
them, would still be only two.

Hence one can have had 2% ancestors = generations
ago only if we-make the 2 so small that it falls within
the time since the consanguine group was outgrown.
That time is only a petty fraction of the time man
has been on earth. To establish a rule on what holds
true during that fraction, and seek to apply it to the
ages that went before, is false reasoning.

In present society, however, consanguineous mar-
riages having been pretty well eliminated, the 2« rule
does hold true. Considering the little corner of time
covered by present institutions, John Brown, z gen-
erations agé, had 22 ancestors. No doubt about it.

The difficulty in reconciling this mathematical fact
with our ordinary conceptions of the matter comes
from the implied thought: Each of us, far enough
back, would have had millions of ancestors, at this
rate. Since there are many millions of us to-day,
the earth would once have been so thickly crowded
as to be simply uninhabitable, which we know was
not so.

This difficulty vanishes at once when we remember
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that such a state of affairs could only exist if every
pair of parents gave birth to only one offspring, and
each man’s ancestors were thus his, and his alone.
But since the majority of parents produce many more
than one child, this Simon-pure possession of our
ancestors all to ourselves is an impossible thing. Our
ancestors are all inter-owned by the race; each of our
forebears is the forebear of a host of others also.
And when each man counts up his own individually,
those “own” have also been counted up as “theirs” by
hundreds or thousands of others, and any attempted
total based on these countings can- be nothing but
a reduplicated monstrosity.

Thus it is true that for modern nom-consanguineous
times, a man had 2®* ancestors 2 generations ago.
But the rule holds good only for those times, and
within those times the enormous totals urged in dis-
proof of the rule are seen to be purely fictitious.

New York, N. Y. Soron DE LEoN, A. B.
- - 1 )
THE LONG ISLAND PORTAL OF THE PENNSYLVANIA

SUB-RIVER TUNNELS.

Although the immense improvements undertaken by
the Pennsylvania Railway in bringing its lines under
the rivers east and west of Manhattan to a station in
the heart of New York city have aroused a great deal
of popular interest, especially on such epoch-making
occasions as the meeting of tunnel headings under
the Hudson and East Rivers and the recent placing
of the last stone of the immense terminal station,
there is one section of the work of considerable engi-
neering  interest which has received very little atten-
tion from the press.

This is the section just west of the Sunnyside yard
on Long Island, where the tunnels emerge from the
ground, and the point of especial interest is the cross-
ing of one tunnel over another.

‘The object of this cross-over is to bring both east-
hound tracks to the same side of the station at Sunny-
side, no other point being available for such a cross-
over without unnecessary complication of trackage at
one of the stations. .

From the point where it diverges from the pres-
ent main line near Harrison, N. J., the Pennsylvania’s
road to New York is a double-track line, one track
being carried in each of the two tubes under the Hud-
scn to the terminal station at 33rd Street, One track
and tunnel are used exclusively for west-bound and
the other for east-bound traffic, but on entering the
station each track spreads out fanwise.

The handsome terminal building appears so large
from the outside, with its half a million cubic feet
of granite—1,140 carloads—27,000 tons of steel, and
15,000,000 bricks, that it is a little difficult to realize
that much the greater part of the station proper is
underground. The underground area of the station
is about 28 acres, and includes 16 miles of standing
room for trains on 21 different tracks, adjacent to
over 4 miles of passenger platforms.

From the station eastward the tracks converge again
into first 6 and then 4 tracks, carried in two wide
tunnels underground and four single-track tunnels
under the East River.

To bring the east-bound and west-bound tracks into
their natural alternate order as the 21 tracks con-
verge leaving the station would obviously cause a
great complication of trackage, and the same would
apply to an only slightly less extent at the Sunnyside
yard. A cross-over could not conveniently be made
in rock tunneling, and less so under the river, so the
place selected as most convenient was the “cut and
cover” sections between Avenue A and Sunnyside.

The tunnels are now complete all the way from
Bergen Hill, N. J., under both rivers and Manhattan
Island to Avenue A, Long Island City, and the sec-
tien including Sunnyside yard and the “cut and cover”
concrete tunnels for several hundred feet west of it is
also practically complete. The latter is shown in one
of our illustrations, the position of the completed :por-
tions of the tunnels being shown in dotted lines, and
the retaining walls of the cuts where the tunnels

.emerge being visible in the distance on the left of the

picture. Along the left side of the picture i% the
brick-covered concrete top of the A or northernmost
of the four river tunnels, which is now complete all
the way to the Manhattan terminal. The next sec-
tion westward, where the cross-over is being made, is
shown in our other illustration. On the left in the
distance, where clouds of steam may be seen arising,
drilling is still in progress for further excavation of
rock to make room for D tunnel (the southernmost
of the four), the completed part of which is hidden
by the massive shoring supporting the ground under
the Long Island Railroad tracks seen in the: picture.
The material excavated here is hoisted by the numer-
ous cranes shown and used to bury A tunnel on the
right of the picture. High in the middle the con-
crete lining of C tunnel may be seer, having been
carried up to that level at a gradient of 1.9 per cent
from the bulkhead line, below which, in the river,
all four tubes are at the same level, the other three
rising to the point shown at only 1.22 to 1.26 per cent.
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View looking west at Pennsylvania Railroad tunnels as they near the surface in Long Island City.

This view shows the point where C tunnel crosses over B near the Long Island portal.

View looking east from same point ; Sunnyside yard in the distance.
On the left is seen the brick-covered concrete top of one completed tunnel; dotted lines show position of completed portions of the others, to be joined to those shown in course of construction in other view.

THE LONG ISLAND PORTAL OF THE PENNSYLVANIA SUB-RIVER TUNNELS.
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Low in the foreground may be seen the entrance to B
tunnel, which has now crossed under C to assume
the relative position occupied farther back along the
line by C tunnel.

Immediately behind the pile of earth on the right
of the picture is the portal of the Steinway Belmont
tunnels, leading under the river to the New York Cen-
tral station.

An idea of the massive nature of the work may be
formed from the size and number of the shores re-
quired to hold up the outer forms of the upper tunnel.

The work is being covered up as fast as completed,
and about a year from now, as passengers are car-
ried through the tunnels, they will probably be un-
conscious even of the difference of gradient between
tunnels B and C, and there will be no evidence on
the surface of the immense work here shown of carry-
ing one tunnel over the other.

AN AUTOMOBILE WIRELESS TELEGRAPH STATION.

The officers of the telegraph corps of the French
army have been experimenting with an automobile
wireless telegraph station. Externally, the vehicle re-
sembles a limousine of the ordinary type. The wire-
less apparatus is not conspicuously visible through the
glass windows. The mast, its base, and the winch
by which it is raised are carried on the roof of the
car and covered with an awning. The car, all parts
of which are movable, is divided into two compart-
ments. The forward compartment contains the spark-
ing coil and other dangerous instruments, the rear
compartment céntains a 5-horse-power dynamo, the
receivers, the operating key, and a comfortable seat.

The car and apparatus weigh 6,160 pounds. The
weight, is increased to 7,260 pounds by the addition of
the crew of six men, with their baggage. The car is
driven by a motor of 22 horse-power, and can main-
tain a speed of 26 miles per hour on a level road, and
more than 6 miles per hour in ascending a grade of
14 per cent.

The antenna is set up very easily and rapidly, owing
to the ingenious telescopic construction of the mast,
which," when lowered, consists of a number of concentric
metal tubes about ten feet in length. The central and
smallest tube incloses a steel wire about 15 inch in di-
ameter, coiled very closely into a helix, so that it re-
sembles a strongly compressed spiral spring, or the wire
wrapping of a rubber hose. The wire, similarly coiled,
is extended into the base of the mast, where it is grip-
ped by two pairs of wheels which are operated by
cranks and gearing. By this mechanism the wire is
forced upward, carrying with it the central tube,
which, when extended to its full height, draws after it
the second tube, which in like manner draws out the
third tube, and so on. Although the elevation of the
smaller tubes leaves the lower part of the wire in-
closed in larger tubes which allow it to bend slightly
it remains sufficiently stiff to keep all the tubes prac-
tically vertical.

The mast, with its aluminium support, weighs about
400 pounds. The telescoped mast is first screwed to
its base and then raised to a vertical position by four
men. A few seconds’ work at the cranks then extends
it to a height of 66 feet. The five wires of the an-
tenna are attached to the top of the mast. Four of
these wires, each about 160 feet long, are distributed
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at equal angular distances around the mast and are
attached to the ground by other wires, insulated from
them, so that the lower ends of the antenna wires are
about 26 feet above the ground. The fifth antenna
wire is connected with each of the others and is ex-
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"The mast fully extended.

tended, through a hole in one of the glass windows
of the car, to the apparatus inside. The mast is also
anchored to the ground by stays, attached below -the
summit. When the antenna has been set up the motor
is geared to the dynamo, only 3 horse-power being
usually employed.

The station can be made ready for operation in six
minutes. Its normal radius of action exceeds 90 miles.
As two men suffice to operate it, continuous service
can be assured by dividing the crew of six men into
three watches of eight hours each.

The French army already possesses wireless sta-
tions drawn by horses. Each station comprises two
wagons, one of which carries twelve men and a gaso-
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line motor. It takes half an hour to set up one of
these stations and the radius of action is only about
60 miles. Nevertheless, the stations are superior to
those of the German army, the installation of which
occupies 45 minutes, with a greater number of men.
The French army is the only one that possesses an
automobile wireless station.

The installation of wireless stations on dirigible
balloons has been contemplated, but the problem pre-
sents an almost insuperable difficulty. The highly-
charged anfenna, by its inductive action on the wires
by which the car is suspended from the balloon, would
cause sparks which might ignite the hydrogen which
escapes from the staunchest of gas bags. The danger
could be diminished by substituting non-metallic ropes
for the steel wires, but even the ropes would become
conductors when wet.

This danger does not exist in the case of aeroplanes.
It is estimated by experts that the total weight of an
aerial wireless station need not greatly exceed 100
pounds. The station could be operated by one man,
in addition to the aeronaut. The day—apparently not
very distant—when an aeroplane shall carry the
weight of three men will soon be followed by the com-
bination of those two present marvels—wireless teleg-
raphy and mechanical flight.

Making Briquettes,

Briquette making formed the subject of a paper re-
cently read before the South Wales Institute of Engi-
neers by Prof. W. Galloway. Small coal, as is well
known, cannot be burned so economically in the fur-
naces of boilers in its original state as when in the
form of briquettes. Briquettes made exclusively with
anthracite coal burn too slowly, and :it is advisable to
mix a certain proportion of bituminous coal to over-
come this objection. Up to the present, no kind of ag-
glomerating material other than pitch or resin, or a
mixture of these, has given satisfactory results. Bri-
quettes made with resin alone become soft and lose
their shape in the fire; those having a mixture of 4
per cent of pitch and 114 per cent of resin give better
results. It is of interest to note that the total output
in the United Kingdom in 1906 amounted to 1,513,220
tons, while Germany produced 14,500,851 tons of this
fuel in the same year. The paper contains full de-
scriptions and drawings of the mixing and drying ma-
chinery and presses required for briquette making, to-
gether with estimates of labor required and costs. For
example, at an English works making 10214 tons of
briquettes per day of ten hours, the total cost, includ-
ing labor, materials, fuel and stores, interest and de-
preciation, works out to 9s. 7.45d. per ton.

The linking of India and Ceylon by railway is again
under discussion. There is said to be no serious engi-
neering difficulty connected with the bridging of the
Paumben Channel, nor at the south end of the line,
for the island of Mannar is already practically attached
to Ceylon. But between the southern end of the island
of Rameswaram and the northern end of the island
of Mannar there is a distance of about 38 miles, mark-
ed by an almost continuous coral reef, either covered
with shallow water or rising above the level of the
sea in numerous coral islets—the “stepping-stones” of
Adam’s Bridge—to be bridged.

An auntomobile wireless telegraph station.

AN AUTOMOBILE WIRELESS TELEGRAPH STATION.

Erecting the telescoping maste
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THE HEAVENS IN SEPTEMBER.

BY HENRY NORRIS RUSSELL, PH.D.

N the present -month the event of
the greatest astronomical inter-
est is the very favorable oppo-
sition of Mars, which occurs on
the 24th. All through Septem-
ber the planet is very near us—
from 36 to 37 million miles,
and is better placed for tele-
scopic study than it has been
for us since 1892.

Oppositions of Mars are fre-
quent enough—about once every
two years and two months; but as its orbit is by no
means circular, its distance from the sun may vary
from 128 to 154 millions of miles. Taking the earth’s
distance from the sun as 93 millions, the distance be-
tween the two planets, when in line with the sun, may
vary all the way from 35 to 61 millions of miles.

At the present time conditions are almost ideally
favorable. Two years ago, it is true, Mars was almost
as near us as he is now; but then he appeared so far
south in the heavens that he could hardly be observed
in our latitude, while in England, as one of the Green-
wich observers aptly said, ‘“he hardly rose above the
tree tops.” This year he
is almost on the equator,
and it will not be neces-
sary, as it was then, to
go far south to observe
him at a proper altitude.

Being so near us, he ap-
pears unusually large in
the telescope, and very
bright to the naked eye,
fairly rivaling Jupiter, and
surpassing all else in
sight, so that one has but
to look at the sky to find
him.

Of course this good op-
portunity will not be lost
by those astronomers who
make a study of plane-
tary detail. What they
may discover we will
know later; at present it
may be worth while to
speak a little of the con-
ditions under which the
work must be done.

Mars at his best looks
only about 1/75 as big as
the moon (with the same
magnifying power). On
account of the unsteadi-
ness of our atmosphere
(which makes everything
seen through it appear to
dance about and be more
or less blurred) it is only
under very favorable cir-
cumstances that a magni-
fying power much greater
than 1,000 diameters can
be used. That is, it is
only on these rare occa-
sions that we can see Mars
ag well with a great tele-
scope as we can see the
moon with a good binocu-
lar or- spy-glass, magnify-
ing 13 times. TUnder ordi-
nary conditions the “bad
seeing” would make it im-
possible to see anything like as much on Mars with
the big instrument as can be seen on the moon with
the small one.

The same difficulty affects photography. The image
of Mars, with the same telescope, is only 1/75 as big
as the moon’s; but the grain of the plate is of the
same size. If we try to enlarge the planet’s image by
auxiliary lenses, we lengthen the exposure time, so
that the image is blurred by bad seeing. The remark-
able results obtained at the Lowell Observatory were
gained by a judicious choice of enlarging power, com-
bined with a very favorable climate and great manipu-
lative skill '

Even if our air was, by a rqiracle, quite steady,
there is a limit to what we can see on Mars. No tele-
scope, however perfect, can make the image of a star
a mere luminous point, as geometrically it ought to be.
This arises not from the character of the lenses, mir-
rors, etc., but from the very nature of light. Knowing
that light consists of wave-like vibrations, it is pos-
sible to show (by methods too technical to be briefly
explaineds that the image of a star seen through a
round opening, like that of a telescope, will not
be a sharp point, but a small disk of light, fading
away gradually at the edge, and surrounded by much
fainter rings of light. Similarly, the image of a
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straight line is not a similar line, but a streak of defi-
nite width, bordered by much fainter streaks. The
larger the aperture of the telescope. the smaller will
be these spurious images. By stopping down our lens
to one-half its size, we make them twice as big, and
SO on,

Their actual size is very small. With the great Yerkes
telescope the spurious disk of a star is about 1/240¢
of an inch in diameter. But on the image of Mars at
its nearest, this corresponds to nearly 20 miles on
the planet’s surface.

Nothing much smaller than this can be seen clearly
with any existing telescope, even under ideal condi-
tions. A narrower black line would seem blurred out
into a gray fuzzy streak—much like a photograph out
of focus, as regards appearance, though quite different
optically—and a black dot into a faint gray patch.

It is of course one of the first duties of an observer
to learn to recognize these spurious images, and dis-
tinguish them from real ones, and also to attempt the
more difficult task of seizing the moments of good see-
ing, between the disturbances of the image due to our
atmosphere. But the fact remains that we cannot see
clearly anything less than 20 miles across upon Mars
(or anything much less than 50 miles, except with a
very few instruments) and that therefore ‘any visible
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evidences of life or of intelligent construction on the
planet would have to be on an enormous scale.
THE HEAVENS.

Right overhead at our hour of observation is Cyg-
nus, one of the finest of the constellations. Our initial
letter shows the figure of the Swan, flying southward
along the Milky Way, with the star 8 marking its head,
the line { &y & x» (the last not on the map) its wide-
spread wings, and with «, the brightest of all, in the
midst of its body.

Two or three stars in it deserve special attention.
a is notable because the most careful measures of its
parallax fail to give a sensible result. This star,
though apparently one of the brightest in the heavens,
is at a literally immeasurable distance. 1ts real
magnitude must be exceedingly great.

B is a fine wide double, yellow and blue, also at a
very great distance.

Most interesting of all is the small star 61 Cygni
(marked on the map) which is just easily visible to
the naked eye. This is the first star whose distance
was measured (by Bessel in 1838). Numerous recent
measures have determined its parallax and distance
with an uncertainty probably less than five per cent.
Its distance from us is 1014 light years, or 62 millions
of millions of miles. At this distance the sun would
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look about as bright as the pole star now does to us.
61 Cygni appears to the eye only about 1/10 as
bright as this. As it is a double star, neither of the
two can be 1/10 as bright as our sun. They are in
slow relative motion, which in the last century ,has
shown very little curvature; but it is pretty certain
that they are really moving in a vast orbit, whose cir-
cuit may occupy a thousand years or more.

West of the zenith, and high up, is the brilliant
steel-blue Vega, and in the south is Altair, which is
about one-half as bright. Above the latter are the
small groups of Delphinus and Lagretta, and below
are Capricornus, with its familiar double stars, and
Sagittarius. Scorpio is setting in the southwest, and
Ophiuchus is above it. Hercules and Corona are below
Vega, and Arcturus lower still, almost. due west. The
Great Bear is low in the northwest, with the Little
Bear and Dragon above her.

In the northeast Cepheus is high above the pole,
Cassiopeia below, then Perseus, and lastly Auriga,
which is just beginning to rise. In the east is the
great square of Pegasus, with Andromeda on the left
and Aquarius on the right.

The solitary star in the southeast is Fomalhaut.
The very bright object a little south of east is Mars,
and the fainter one about half way between this and
Aries is Saturn.

THE PLANETS.

Mercury is evening
star all through the
month, and is visible in
the first half of it, set-
ting. about 7:20 P. M. on
the 1st, and 7 P. M. on the
15th. He is at his great-
est elongation on the 17th,
when he is 26 deg. east of
the sun; but being also
some 11 deg. south of it,
he is not very favorably
placed.

Venus is evening star,
setting about 8 P. M. on
the 1st, and. is moving
rapidly southward, so that
on the 30th, though far-
ther from the sun, she
sets at about 7:20.

Mars is in Pisces, and
comes to opposition on the
24th. He is visible all
night long, and is exceed-
ingly conspicuous. Dur-
ing the month he moves
slowly westward among
the stars, and at its end
he is quite near the “first
point of Aries” from
which longitudes and
right ascensions are meas-
ured, being about 414 deg.
south of it.

Jupiter is in conjunc-
tion with the sun on the
18th, and practically invis-
ible all through the
month.

Saturn is in Pisces, and
rises about 7:30 P. M. on
the 15th, so that he is ob-
servable most of the
night.

Uranus is in Sagittarius
and crosses the meridian
at 7:37 P. M. on the 15th.

Neptune is in the con-
stellation Gemini, and rises a little after midnight.

THE MOON. ;

Last quarter occurs at 3 P. M. on the 6th, new moon
at 10 A. M. on the 14th, first quarter at 1 P. M. -on the
22nd, and full moon at 8 A. M. on the 29th. The moon
is nearest us on the 1st and again on the 29th, and
remotest on the 16th.

On the evening of the 1st she is in conjunction
with Mars, and as seen from the eastern United States,
passes right over him, hiding him for nearly an
hour. This will be a most interesting affair to
watch.

As seen from Washington, Mars disappears at the
eastern stde of the moon at 8:42 P. M, and reappears
almost at the opposite point, at 9:39. These times
will be earlier for places west of Washington, and
later for those east of it, after allowance is made
for the difference between standard and. Washington
time.

The moon is also in conjunction with Saturn on the
2nd, Neptune on the 9th, Jupiter on the 14th, Mercury
on the 16th, Venus on the 17th, Uranus on the 23rd,
Mars again on the 28th, and Saturn on the 30th; but
these are of less interest, though the second coniunc-
tion with Mars is close, and an occultation is visible
in South America.
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At 9 o’clock: Sept. 6.
At 814 o’clock:. 8ept. 14.,
At 8 o’clock: 8ept. 31,
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Pictured in the accompanying engraving is a shelf
formed of sheet metal, which is so arranged that it
may quickly be attached to a wall or other support,
and as quickly detached and folded compactly for
storage or transportation. The shelf proper consists
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SHEET-METAL SHELF.

of a sheet-metal piece A, provided with depending
flanges. The brackets B are pivoted on pins O, which
are journaled in the flanges of the shelf. The brackets
are also provided with flanges at the rear end, with
holes for screws, with which the shelf is attached to
the support. The brackets also support a pair of bars
D, from which hangers E are suspended. The end of
each bar is flanged outwardly, as indicated in Figs. 2
and 3. The brackets B are formed with openings F,
shaped like a keyhole, that is, with an enlargement
above to admit the flanged ends of the bar D, and a.
constricted portion for the body of bar, which is kept
from slipping out by the flanged ends. The hangers E
are formed of a single length of wire, bent double, as
shown to the best advantage in Fig. 3. The ends of
the hangers are formed with rings G. The bars D,
which are hollow, are slotted lengthwise, and the ends
of the hangers are introduced into this slot, while the
rings G prevent them from slipping out. Either one
or both bars may be used, and the hangers provide
convenient support for various articles. It will be
evident that the device may be folded up in a moment’s
time, the brackets lying within the flanges of the shelf
A, so that the device occupies a minimum space. The
inventor of this device is A. Dahl of 302 West 144th
Sireet, New York city.

SAD-IRON HEATER AND RECEPTACLE.

‘When heating sad-irons on oil and gas stoves, there
is danger of the irons becoming coated with soot, ow-
ing to their direct contact with the flames. In order
to overcome this difficulty, the sad-iron heater illus-
trated in the accompanying engraving has been de-
signed. It consists, in general, of a plate or tray
adapted to rest on the stove, and a cover formed with
a double wall in which insulating material is placed.
In this way the flames are prevented from touching
the irons, while the cover prevents the escape of the
heat from the inside, and thereby accelerates the heat-

SAD-IRON HEATER AND RECEPTACLE.

ing of the irons. In the engraving, the tray is imdi-
cated by the letter A. The rim of the tray has an ex-
tension B at one side, formed with a slot. The con-
siruction of the cover Is clearly shown in the sectional
view. It comprises an inside wall ¢, and an exterior
wall D. The wall € is formed with a flange E, at the
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lower edge, on which the edge of wall D rests. At
one side, the flange F is extended to form a tongue F.
Between the two walls of the cover, a layer of asbestos
@ is placed. This layer is placed only at the top of
the cover, leaving an air space between the two walls
at the sides, as shown. The handle of the cover is
attached thereto by means of bolts, which pass through
to the interior wall C, and serve to clamp the two
walls, together. When the device is not in use, the
tongue F is slipped through the slot in the extension B,
and the whole device may then be hung on a hook pass-
ing through an opening in the tongue. The inventor
of this improved sad-iron heater is Mr. Fred-
erick W. Wantzel of Rossmere, Lancaster, Pa.

SLAT ADJUSTER FOR WINDOW BLINDS.

The ordinary window blinds are not pro-
vided with any means for holding the slats
open or closed, other than the friction of the
slats themselves. When the slats work loose
they are apt to close or open of their own
weight or under action of the wind, and in
stormy weather they are quite apt to rattle,
This difficulty is overcome by using a device
such as illustrated in the accompanying en-
graving. 1n the sectional view, Fig. 2, the
slat rod is indicated at A. It is provided with
the usual staples B, to which the slats C are
secured by means of hooks or staples D. The
slat adjuster consists of a coil spring, which
passes over the end of one of the slats C, and
is attached at each end to the staples B by
means of hooks E. The tension of this spring
is made adjustable by means of a U-shaped clip F,
which is provided with fingers that engage the coils
of the spring, as shown in Fig. 3. The hooks E are
caught under the clips, and are free to adjust them-
selves to the various positions of the spring as the
slats are moved to open or closed position. If de-
sired, an ordinary coil spring terminating in a hook
at each end may be used, as indicated in Fig. 1, but

SLAT ADJUSTER FOR WINDOW BLINDS.

the adjustable spring is preferred, as it may be fitted
to slats of different sizes, and the tension may be regu-
lated to a nicety. With the adjuster in place, the
slat bar is held tightly against the slats, preventing it
from rattling, and the springs also prevent the slats
from moving up or down after they have been set in a
certain position. The inventor of this device is Mr.
Ernst W. F. Herrmann, 314 Pas Hondo Street, San
Antonio, Texas.

—ily-

TELESCOPIC STEERING GEAR.

The most suitable position for the steering wheel
of an automobile is to have thé wheel close to the
chauffeur’s seat, and on an axis that lies at about
twenty-three degrees from the horizontal, or even
less. Unfortunately, with the steering wheel in this
position, it is awkward for the driver of the machine
to get into or out of the seat. Furthermore, the steer-
ing column acts as a bar to prevent occupants of the
automobile from mounting or alighting from the ma-
chine om the chauffeur’s side. To overcome these ob-
jections and yet keep the steering wheel at the most
suitable angle, a telescoping type of steering column
has recently been devised. As shown in the accom-
panying engraving, the steering column comprises two
hollow members of approximately rectangular form
(see Fig. 2), the member A being connected to the
steering gear in the usual manner, while the member
B, which carries the steering wheel, is arranged to
slide within the member A. It is not essential that
the two members be of rectangular form, but any
other form will do, hexagonal, for instance, or oval,
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which will do away with the necessity of keying one
to the other. In Fig. 1 the position of the wheel
when the steering column is télescoped is indicated by
dotted lines. The steering column may be extended
to any degree desired by the driver of the machine,
and locked in this position by a spring-pressed pin C
on the member A, which is adapted to enter any of
the perforations D spaced at regular intervals along
the member B. Within the member B are the con-
nections E and F, running to the spark device and
throttle control. These connections are also of tele-
scope construction, as indicated in Fig. 2. The inven-

TELESCOPING STEERING GEAR FOR AUTOMOBILES.

tor of this telescoping steering gear is Mr. C. J.
Schoening, Box 112, Honolulu, E. H.

WAVE AND GRAVITY MOTOR.

A recent patent describes a new form of wave motor,
in which the power of the waves of the sea or ocean
is utilized alternately with the power of gravity to
operate an air compressor. The compressed air is
stored in a reservoir, and may be piped to any point
desired, so that the energy of the waves may be uti-
lized at a considerable distance from the ocean. The
apparatus comprises a platform built out over the
water. A pulley A is attached to the under side of
the platform, and a rope which passes over this pul-
ley is fastened at one end to a large caisson or float B,
while the other end carries a counterweight C. The
float rises and falls under action of the waves, and
the weight keeps the rope taut. The pulley is thus
rotated back and forth by the action of the rope there-
on. The pulley shaft is geared to a crank shaft, which
operates the two pistons of the compressor. The two
cylinders D of the compressor are provided with valve-
controlled outlet passages, which communicate with a
common pipe E connected to the reservoir F. The
weight and float are so proportioned, that a lowering
of the water level causes a lowering of the float and a
raising of the weight, while when the water level
rises, the weight is sufficiently heavy to cause a posi-
tive rotation in the reverse direction of the pulley
shaft. Thus, the weight rotates the shaft in one di-
rection by gravity, and the float rotates the shaft in the
opposite direction when the waves recede. To simpli-
fy the construction, the cylinders D are left open at
one end, and no inlet valve is provided other than the
piston washer. A very simple form of outlet valve is
used, consisting of a conical plug, which is lifted by
the compression of the air in the cylinders, but is pre-
vented from rising too far by a hooked stem, which
engages the lower end of the valve. A patent on this

WAVE AND GRAVITY MOTOR.

wave and gravity motor has been secured by Mr. Allen
T. Ransom, 44 Scholes Street, Brooklyn, N. Y.

In 1907 the United States produced 166,000,000 bar-
rels of oil, and in 1908, according to unofficial esti-
mates, the total was more. The United States produces
63.12 per cent of the entire oil production of the
world.
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A PORTABLE LAMP.,

A very convenient form of lamp has recently been
devised for the use of campers, hunters, etc. It con-
sists of a portable acetylene gas generator, and a
burner arranged within a reflector which is open at
the front for the escape of heat. The walls of the re-

A PORTABLE LIGHT FOR CAMPERS.

flector are imperforate, to prevent the passage of air
through the reflector when the lamp is being moved
about or is exposed to the wind. In this way the
danger of extinguishing the light is avoided. The
accompanying illustration shows in Fig. 1 how the
lamp may be attached to the head of a man, while
the gas generator is secured to his belt. The details
of the head attachment are shown in the sectional
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view, Fig. 2. The burner A is attached to the flexi-
ble tube B, which runs to the generator. The reflec-
tor ¢ in which the burner it fitted is provided with a
flange along its outer edge, to which the arms D are
secured. These arms are fastened to a cage E pro-
vided with a strap F, which is strapped about the
head of the wearer. As an additional support to the
lamp, a small bracket G connects the bottom of the
reflector directly to the head strap. When it is de-
sired to use this device on a boat or in camp, it is
mounted on a stand H, as indicated in Fig. 3. This
stand is formed of two sections, one of which is
hinged upon the other, so that the lamp may be moved
laterally. By means of a thumb screw I, the two sec-
tions may be clamped at any desired position. The
lamp is taken out of the head gear by unscrewing the
bolts J, and it may be then fastened in a bracket K,
which is swiveled on the upper end of the stand. The
s;.wiveling bracket is provided with a handle L, which
enables one to move the lamp about in any desired
direction. The inventor of this portable lamp is Mr.
0. A. Loveless of Waters Meet, Mich.
RESONATOR FOR TELEPHONES,

Pictured in the accompanying engraving is a device
adapted to augment the sound of telephone bells or
other signals, so that the signal may be heard in
places where there is more or less noise. The device
is particularly adapted for use in shops, pumping sta-
‘tions, and the like, where ordinary sounds are not
discernible, especially under heavy atmospheric con-
ditions or in damp or rainy weather. The device con-
sists of an elongated dished body formed with sound
reflectors at opposite ends, and a similar sound reflec-
tor overhanging the center of the body. This device
is placed behind the bells of the telephone, and acts
to reflect the sound in a definite direction. The re-
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the illustration. It will be observed that they are of
conical form, and the reflectors A and B serve to
catch the sounds which ordinarily travel out in a lat-
eral direction from the telephone, and direct them
forward. The reflector C serves similarly to collect
and reflect the sound waves that pass upward. For
convenience in manufacture the reflector € is prefer-
ably made in a separate piece, but the portion which

RESONATOR FOR TELEPHONES.

extends to the main body is tangent thereto and flat-
tened, in order that a neat joint with the body may
be effected. The device is extremely simple, and can
readily be attached to a telephone by means of a
couple of screws. The form of the reflector can be
modified to throw the sound to one side if desired
instead of directly forward. The inventor of this -
resonator is Mr. Patrick E. Finlay of New Orleans,

flectors referred to are indicated at A, B, and C in

La.

(No. 2 St. Louis Pumping Station.)

RECENTLY PATENTED INVENTIONS.

Electrical Devices,

ELECTROLYTIC CELL.—J. McPHAIL, Car-
teret, N. J. The inventor seeks to construct
an electrolytic cell in which there may be
brought about a complete separation of the
products, with a minimum of undesirable by-
products, the cell occupying a comparatively
small space and being- simple and easily han-
dled.

TELEPHONE ATTACHMENT.—B. E. DET-
RICK, New Albany, Ind. In view in this case
is the provision of a construction comprising
a bracket, and a frame for carrying the re-
ceiver of the telephone, swingingly mounted on
the bracket and adapted to rest on the circuit-
controlling arm of the telephone when swung
to a depressed inoperative position, and re-
lease said arm when swung upright in position
for use.

Of Interest to Farmers.

DUMPING-VEHICLE.—P. Branp and C. G.
GLASRUD, Sheyenne. N. D. The invention re-
lates more particularly to a vehicle having a
running gear of any suitable type, a frame
rigidly carried by the rear axle of the vehicle,
and a wagon body mounted upon the frame,
the rear axle serving as a pivot to permit the
body to be tilted so that its contents can be
dumped.

INSECTICIDE.—J. W. Woobs, Portland,
Ark. The ingredients composing this destroyer
are to be thoroughly mingled by agitation, and
applied to the plants infested with boll weevil
or other insects, by sifting the same over the
plant. The compound may also be applied to
the infested plants in any other desirable man-
ner.

COMBINED BED-SHEET AND SHELTER-
TENT.—F. WHITNEY, Cimarron, New Mex.
The sheet is for use by stockmen which may
be quickly supported in the form of a shelter
tent, the device being so constructed that it
can be readily packed for transportation and
which is complete in one piece with ropes at-
tached so that it may be adjusted with sup-
ports as a tent, or when desired may be used
as a bed sheet, the stockman having the com-
plete device in compact form at all times, ex-
cept the supports, which can readily be ob-
tained.

Of General Interest,

BEER-TAPPER.—R. B. Spikes, Washing-
ton, D. C. The tapper is of that form in
which a bung casing is screwed into the head
of the barrel and is provided with separate
ports, through one of which compressed air is
admitted to the barrel, while beer is drawn out
through the other. With this form a detach-
able coupling bearing separate tube connec-
tions, for the air and beer, is arranged to
be turned into the casing and in the movement
to operate a valve which simultaneously opens
or closes the air and beer ports.

(MIETAL-DEPOSITING APPARATUS.—J. K.
REYNARD, East Elmhurst, N. Y. It has been
found that the distinctness of the sound pro-
duced by phonograph records is much increased
by depositing upon the -wax a fine layer or
film of ‘metal previous to electro-plating. The
metal preferably used is gold. The invention
reduces the consumption of gold and preserves

a perfect seal for the vacuum chamber in
which the depositing operation takes place.

BOX.—W. L. HowLAND, Cedar Rapids, Iowa.
In the present invention the improvement per-
tains to boxes, and has for its object the pro-
vision of a box preferably made of wood which
while strong can be easily and cheaply manu-
factured and may be quickly put together by
the user when desired.

METHOD OF TREATING WOOD DURING
DISTILLATION.—H. W. DouGHTY, Ambherst,
Mass. In this instance the intention is to
provide a new and economical method of util-
izing the waste from resinous pine wood, in
the form of saw-dust, mill-chips, etc., to re-
cover, in commercially valuable forms, the
various constituents of such wastes.

CONCRETE-MOLD.—R. N. NerL, Cozad,
Neb. One provision in this case is that for a
mold with side members which are connected
by spools supported by rods disposed therein,
the spools having hollow heads in which the
rods are screwed, there being .additional threads
in recesses in extremities of the heads in
which nuts having orifices are adapted to mesh,
means in the heads preventing the rotation of
heads on bolts which are disposed on the ori-
fices in the nuts.

ENVELOP-FASTENER.—J. E. A. THOLLAN-
DER, Piedmont, Fla. An object here is to pro-
vide a fastener which can be applied to any
common form of envelop, which prevents the
unauthorized opening of the envelop without
leaving traces of such an act, which is inex-
pensive, and which adds but slightly to the
weight or bulkiness of the envelop.

Hardware,

SHADE-BRACKET.—H. WITTMANN, Cincin-
nati, Ohio. In this patent, the invention is an
imrprovement in curtain fixtures and has for
an object among others to provide a novel con-
struction by which the brackets may be readily
applied and adjusted to suit any suitable
length of curtain and then clamped in position.

FOOT-REST FOR SHOE-SHINING STANDS.
—G. F. OLIvER and R. ROUSSEAU, Ilion, N. Y.
The invention pertains to foot rests such as
used at shoe-shining stands for supporting the
feet when the shoes are being polished. The
object is to provide a rest which will operate
to hold the foot rigidly in position and at the
same time permit the sides of the shoe to be
exposed.

DOOR-LOCK.—G. W. NorTHRUP, Brainerd,
Minn. This invention refers to door locks of
the class known as mortise locks, which are
embedded in a door by forming a recess in the
body of the door from the free edge inward.
The purpose is to provide a lock of simple
construction, and while possessing all the ad-
vantages of the mortise lock, may be placed
on thin doors, or those of greater thickness.

MITER-BOX.—F. W. McLEAN, West Monroe,
La. The patentee has for his object the pro-
vision of a device which is light and compact,
and one that will permit the use of an ordinary
hand saw by drilling a single hole therein, and
with which the full length of the saw will be
utilized.

SASH-LOCK.—L. H. GrAU, San Francisco,
Cal. The invention may be defined as consist-
ing of a bolt insertable in the overlapping por-
tions of the sash frames at each corner, the
bolts passing from the inside through the lower

sash into the upper sash, and guard plates
movable over the heads of the bolts to prevent
the bolts from being punched out from the out-
side of the window.

Heating and Lighting,

PREHEATING LIGHTING-FIXTURE. —W.
N. BesT, SR.,, New York, N. Y. The invention
relates to improvemrents in fixtures and more
particularly to that type in which combustible
gas is burned and the products of the combus-
t'on of the flame are lelivered to the interior
of an inverted mantle. The device supports
the mantle and permits the gas to be heated
to a high temperature before it is burned and
before it is delivered to the mantle.

REMOVABLE FURNACE-OVEN. — N. E.
STorRMS, Minneapolis, Minn. The object here
is to provide an oven for removable attach-
ment to a furnace or regular heater, to permit
using the oven for baking and other purposes,
and without placing the oven and its contents
directly over the burning fuel in the fire-box or
subjecting the contents of the oven to the
action of the obnoxious gases incident to burn-
ing eof the fuel in the fire-box.

THERMOSTAT.—W. ENTERLINE, Big Run,
Pa. Mr. Enterline’s invention relates to a
thermostat which may be disposed against a
boiler and which, while inexpensive to con-
struct, may be readily adjusted to a boiler of
any type and will automatically and accu-
rately regulate the supply of gas which is sup-
plied to the burner under the boiler.

Household Utilities,

REGULATING VALVE.—H. C. BENWITZ,
Chicago, Ill. The invention is an improvement
in regulating valves for the hot and cold water
supplies leading to wash stands, bath tubs, and
other similar places. The valve includes an
actuating-lever or handle which is operable not
only to control both the hot and cold water
supplies, but also to control the water or
outlet.

MEASURING APPARATUS.—R. HoyT, New
York, N. Y. The invention pertains to appa-
ratus for measuring various materials, it being
particularly useful in connection with pack-
aging-machines in which it is desired that a
measure by weight shall be quickly made and
with substantial accuracy.

STRAIGHTENING-MACHINE.—E. A. LANE,
Fulda, Cal. The invention refers to nrachines
for removing bulges, dishes, dents, and the
like from metal, especially from band saws,
and relates more particularly to a machine
having removable rolls, one of which has an
annular concave part spaced inwardly from
the edges of the roll whereby the latter has
flat parts at each side of the concave part, and
a second roll having at each side of the con-
vexed part, flat portions.

CHANGEABLE - SPEED GEARING. — W.
ScorT, Sheridan, Wyo. One object of the inr-
provement is to supply a gearing more espe-
cially designed for use in the driving mechan-
ism of automobiles and other machines, and
arranged to enable the operator to use any one
of four different speeds for driving ahead and
a single speed for driving backward.

HOISTING-MACHINE. — C. F. DALLMAN,
Antigo, Wis. The machine is for use whenever
a hoisting drum is desired for raising or lower-

ing loads, power being applied through a shaft,
which through its connection with a second
shaft rotates the gear wheels at each end of
the drum. Mechanism is arranged to operate
the drum from a distance, the operation of
the drunr being the same whether it is
manipulated directly by a bar lever or inter-
mediately by the three-armed lever.

HYDRAULIC GOVERNOR.—A. DICKERSON,
American Fork, TUtah. In this mechanism,
which in part is operated upon the same general
principle as in the steam governor formerly
patented by Mr. Dickerson, the hydraulic piston
constitutes an automratic check to the move-
ment of the whole gate mechanism. The gate
follows every move of the governor, and if
there is any change of pressure of water on
the gate, the whole will automatically readjust
itself without necessitating a change in the
speed of the engine.

MACHINE FOR MAKING MACARONI AND
THE LIKE.—J. RivArA, Natchez, Miss. The
aim in this case is to simplify the construc-
tion of machines of the pastry class and to
adapt the screw, which operates the plunger
or piston, to be quickly withdrawn from the
cylinder in which dough or other material is
pressed to produce macaroni or other product.

YARN-PRINTING MACHINE. — N. Cos-
TIKYAN, Leicester, England. The intention of
this inventor is to provide a machine for use
in printing warp yarns, especially carpet or
pile yarns, according to a predeternrined pat-
tern, and arranged to permit printing at one
operation as many knots or spaces as desired
and in one or more colors.

" Machines and Mechanical Devices,

DUMB-WAITER OR ELEVATOR.—C. A.
STUurM and R. N. FLAck, Portland, Ore. This
invention is intended especially to be used
where the waiters or cages are operated from
a point outside of the cage or waiter. An
object is to provide means for indicating to
the operator when the car has arrived at the
end of its travel up or down.

AUTOMATIC FIREARM.—J. J. REIFGRABER,
St. Louis, Mo. In operation when the breech
block has reached its rearmost position the car-
tridges may be fed up from-the magazine and
the block may then move forward with the
barrel and the block latch will adjust in rear
of the block and travel therewith and with the
barrel forwardly locking the block from any
rearward movement until the barrel has again
been pushed back in position in which the lock-
ing latch may be released to release the
block.

SINTERING-MACHINE.—A. B. Young, Salt
Lake City, Utah. One of the purposes in view
in this improvement is the provision of a de-
vice in which finely divided ore may be brought
into a conglomerate mass by a sintering proc-
ess and then may be delivered free from the
machine in blocks of convenient size for sub-
sequent treatment in a blast furnace.

MACHINE FOR MAKING CELLULAR
BOARDS.—S. M. LaANGSTON, Camden, N. J.
In the present construction the machine is
especially adapted for making asbestos board,
and involves mechanism for pasting together
two sheets corrugating the combined sheets,
heating them to dry tne adhesive material and
retain the corrugations in permanent form and
then securing a third sheet to the crowns of
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the corrugations of the double

sheet.

ELEVATOR.—E. C. PorRTER, Telluride, Colo.
The invention is an elevator for water, slimes,
grain, and other fluid matter, and provides a
machine which will do a large amount of work
with comparatively small power and contains
no valves or other parts apt to wear out or
get out of order, and which is capable of use
at any inclination from vertical to horizontal.

MACHINE FOR MAKING CARTONS.—S. M.
LANGSTON, Camden, N. J. This invention per-
tains to certain improvements in machines for
making cartons, and more particularly for mak-
ing that type of carton in which a strip of
sheet material is bent to form a tube and in
which the meeting edges are secured together
by a strip of tape or the like.

STEAM-HAMMER.—T. E. Hormges, 8 Oak-
dale road, Sheffield, England. In this invention
the object is to provide improved controlling
gear whereby to render a seif-acting hammer
more perfectly amenable than heretofore to the
will of the operator, so that the latter will be
enabled to regulate, with greater certainty than
hitherto, the frequency, intensity, and length
of stroke of individual blows.

VARIABLE-SPEED GEARING.—J. HeiM,
Winnipeg, Manitoba, Canada. The principal
object in this invention is to provide a plural-
ity of non-rotatable gear members, any one of
which may be brought into engagement with
a rotatable gear member to cause a rotation
of the latter as it moves bodily along the face
of the stationary member.

LOOM-TEMPLE.—A. FoRrRTUNA, Manchester,
N. H. This invention prevents unequal wearing
of the slide bar and tipping even when the bar
is already worn. When worn so that there is
a tendency of the bur roll to tip downwardly
at its outer end a bar is lowered toward a
lateral lug to correct tipping after which it is
secured by a set screw. Means assist in sup-
porting the torsional pull; and making the
leverage of resisting force more nearly equal
to that of the opposing force.

DRILL AND CUTTING-MACHINE.—E. A.
CUNNINGHAM, Oskaloosa, Iowa. This mechan-
ism includes a rotating bit and is arranged so
that the bit is normally free to travel forward
slowly as it turns, but is stopped or checked
automatically in its forward travel whenever
it encounters an obstacle unusually hard to
penetrate, yet the bit is free to vel rapidly
forward when the boring through the unusually
hard obstacle is complete.

AIR-SHIP.—C. J. BERTHEL, Pinetown, N. C.
The wings of the aeroplane spread a greater
distance transversely to the line of flight than
the fore and aft distance. This follows the
analogy of the wings of a bird and founded
on the principle of physics essential to success-
ful aeroplanes, which secures a short trans-
verse impact of the wings upon- the relatively
still air whose inertia gives the resultant up-
ward pressure to buoy up the aeroplane and
allow quick clearance of the air in the rear.

corrugated

Prime Movers and Their Accessories,

METHOD OF UTILIZING HEAT OF COM-
BUSTION AND STEAM-POWER IN PRIME
MOVERS. — T. SCHTSCHERBAKOFF, Moscow,
Russia. In this apparatus an internal com-
bustion chamber is inclosed within a steam
boiler so that steam is generated from heat
developed in the combustion chamber and the
products of direct combustion are conducted
through certain controlled passages to the en-
gine cylinder.

Railways and Their Accessories,

SPIKE.—C. D. WaLcort, Washington, D. C.
This spike is one that may be cheaply formed
from rolled bars and one that avoids the split-
ting of the tie and which does not turn or
rotate about its longitudinal axis in driving,
and which withal possesses a much greater
holding effect when sunk into the wooden tie
than spikes of ordinary cross-section.

RAILROAD-TIE. — G. WHITAK®z, Temple,
Texas. This invention is an improvement in
railroad ties and fastening and has for an ob-
ject to provide a simple, novel tie that can be
used in connection with the ordinary wooden
ties, and can be used on any ordinary ballast,
will form in itself a track gage and will facili-
tate the fastening and releasing of the rails
as may be desired.

AUXILIARY COUPLING-HEAD.—P, W.
HoGAN, Durand, Mich. The invention is an
improvement in heads of the character shown
and described in Letters Patent formerly
granted to Mr. Hogan, the said coupler head
having for its purpose to serve as a substitute
for a broken coupler head of the ‘“Master Car
Builders” type and is connected to engage the
draw-bar of the broken coupler at the rear of
the head and project a slight distance in ad-
vance thereof.

AUTOMATIC RAILROAD-SWITCH.—I. A.
CaLL, Salt Lake City. The object here is to
provide a switch which may be operated from
the train or engine while the same is in mo-
tion, or by hand in the usual manner, and a
switch of the stub rail type which will not be
liable to clog from snow, dirt, or other causes,
nor fronr contraction or expansion of the railg
at the switch.

TURN-TABLE. — M. J. LgkonNArp, Long
Branch, N."J. Mr. Leonard’s invention com-
prehends a turntable the upper surface of

descent of the weight thus being independent
of the upper level of the table—the weight
being raised by the forward moyement of the
comotive or other piece of rolling stock to be
turned.

CAR-DOOR.—C. W. LgeaNING, Yankton, S.D.
This invention has reference to car doors, and
more particularly such as are formed of a
number of independently movable sections ar-
ranged on guideways and adapted to be moved
into operative positions away from the door-
way of the car when not in use.

TRACK DEVICE FOGR RAILWAY-SIGNALS.
—M. M. KANE, Montgomery, Ala. The aim of
this inventor is to produce a device which can
be operated by a train passing in either direc-
tion, and which is constructed in such a way
that it can be readily actuated by a switch
point so that a signal near a switch may be
controlled from the switch through the de-
vice to indicate whether the switch is open or
closed.

CAR-WHEEL.—I1. P. Topp, Middlesboro, Ky.
In the present patent the aim is to provide a
wheel especially adapted for mining cars, and
provided with a detachable hub, which may be
removed when worn out, and replaced by a
new one, or should the wheel proper be in-
jured it may be replaced by a new one, using
the old hub.

AUTOMATIC SIGNAL AND STOPPING DE-
VICE FOR RAILROAD-TRAINS.—F. J. MiL-
LER, Cincinnati, Ohio. This inventor’s purpose
is to avoid collisions and his device compre-
hends the electro-magnetic devices in the road-
bed, acting in connection with electro-magnetic
devices on engine or car, whereby the entry of
a train upon a section of track already occu-
pied, will actuate in the on-coming train a
signal and will cause automatic devices to be
set into action by which the throttle valve is

iclosed and the train is automatically stopped.

CAR-BRAKE.—H. HorFMANN, New Rochelle,
N. Y. The improvement is on a patent form-
erly issued to Mr. Hoffmann, and the present
invention is particularly applicable where a
brake drum is provided upon which a cable or
chain is wrapped, the braking force being ap-
plied to the brake mechanism through the said
chain.

RAIL-FASTENER.—J. ENGEL, Millersburg,
Ohio. In operation, the rail can be fastened or
loosened with a sledge, and the use of nuts
and bolts is avoided. The fastener can be ap-
plied to a joint as well as any part of a rail
between joints, and the gage of the track can
be changed by removing the metal plate fasten-
ers from one side of the rail and placing them
on the opposite side. The tie and fastener
are thus adapted for use on a curved and
straight track.

NUT-LOCK.—W. R. GARNER, Palestine, Texas.
The device is a combination nut lock and
washer and is especially for use on railway
rail joints. In application the nuts should be
loosened sufficiently to permit the driving of
the depending washer plates between the nuts
and the back plate or angle bar. These plates
are attached to a top plate and the shoulder
springs are also attached at their upper ends
to Lthe top plate, but all are detached thence
to their lower ends. Mr. Garner has also
patented another nut-lock in which the nuts
will not only be prevented from turning, but
the plates and angle bars will be held tightly
in position on' the rail joints to prevent the
rails from moving or spreading, and the rails
going down or dropping in a soft road bed,
and nuts prevented from rattling or turning
back over the bolts and lost motion of nuts
and angle bars will be followed up by the
spring washers and spring arms.

Pertaining to Recreation,

DRUM.—A. D. CONVERSE, Winchendon, Mass.
In this improved construction, the head is
formed with a hoop section at one end of
greater diameter than the body of the drum,
and the head is also provided with a hoop
section which engages with the hcop section of
the body and is locked thereto to hold the
drum in position,

Pertaining to Vehicles,

AUTOMOBILE FIFTH-WHEEL. — E. A.
OL1vER, Richland, Mo. The objects of this
invention are first, to provide means by which
a cable running fronr a wheel on the hind axle
will be guided onto a wheel on the front axle;
second, to reduce the friction of the cable on
the guides; third, to provide means by which
the front end of the body or springs of the
automobile will rest directly over the front
axle.

VEHICLE-WHEEL.—W. L. Howarp, Tren-
ton. N. J. In a prior application Mr. Howard
disclosed mechanism for detachably securing
tire-carrying rims to wheels, including curved
sections moving circumferentially away from
each other and radially to grip the rim. The
mechanism for spreading apart the gripping
sections includes a worm wheel carried by a
rotatable rod, the opposite ends of which are
provided with threads of opposite pitch. The
present invention utilizes substantially the same
general features but provides mechanism for
spreading the gripping sections and locking
them in position.

Nore.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of

which always remains at the same level, the the invention, and date of this paper.

NEW BOOKS, ETC.

THE INTEGRALS OF MECHANICS. By Oliver
Clarence Lester, Professor of Physics
in the University of Colorado; form-
erly Instructor of Physics in the
Sheffield Scientific School, Yale Uni-
versity. New York: Ginn & Co,,
1909. 8vo.; 67 pages; with diagrams;
cloth. Price, 80 cents.

The aim of this book is to furnish the con-
clusion to courses in the integral calculus such
as are usually given in colleges and technical
schools, and at the same time to provide for
the beginning of theoretical mechanics, which
usually follows the calculus. The subject-
matter is concerned entirely with such appli-
cations of the calculus as the calculation of

lengths, areas, volumes, densities, centers of
mass, moments of inertia, and ellipsoids of
inertid. These subjects are treated in great

detail, all principles being fully illustrated by
examples  worked out in the text and by
numerous problems set as exercises. Since the
ground covered is common to Doth integral
calculus and to theoretical mechanics, the
author hopes in this way to save both time
and energy ; to save time by providing applica-
tions of the calculus useful in mechanics; to
save energy by treating the purely mathe-
mratical parts of mechanics entirely apart from
the ideas of force and motion. This method
avoids breaks in the continuity of the me-
chanics course proper, and minimizes the lia-
bility of the student to such troublesome con-
fusions as moment of inertia with the moment
of a force, or center of gravity with the force
of gravity. Whereas the book is intended
strictly as a college textbook and has little
interest for those unfamiliar with the calculus,
it has the additional value of illustratinge the
practical applications of the latter to those
who have comnrenced its study at college and
considered it purely as mental gymnastics.

New
1909.

AziMmurtH. By George L. Hosmer.
York: John Wiley & Sons,
16mo.; 73 pp. Price, $1.

The purpose of this volume is to present in
compact form certain approximate methods of
determining the true bearing of a line, together
with the necessary rules and tables arranged
in a simple manner so that they will be use-
ful to the practical surveyor. It is a hand-
book rather than 'a text-book, hence many
subjects have been wholly omitted which are
ordinarily included in books on Practical As-
tronomy but which are not essential in learn-
ing to make the observations described in this
book. In all of the methods here treated the
object sought is to secure sufficient accuracy
for the purpose of checking the measured an-
gles of a survey with the least expenditure of
time. For this reason many approximations
have been made and many refinements omitted
which simplify the calculations without in-
troducing serious error into the results, and
although such a treatment would scarcely be
proper in a text-book the gain in simplicity
and convenience would seem to justify its use
in a book of this character. The methods
which are here presented are not new,
but have all appeared in one form or another
in works on Navigation, Astronomy, and Sur-
veying. Much valuable matter written on this
subject is so scattered, however, that it is
dificult to find in one small book all that
would be needed by the surveyor in making
azimuth observations.

ScieNcE AT HoME. Simple Experiments
for Young People. By P. Baron Rus-

sell. New York: R. F. Fenno &
Co., 1909. 16mo.; 183 pages. Price,
75 cents.

The present volume is an attempt to interest
young people in simple physical and chemical
experiments. The aim of the book is admir-
able, and the experiments are not beyond the
powers of average children.

MissioN FURNITURE. How to Make It.
Part I. Chicago: Popular Mechanics
Company, 1909. 18mo.; 94 pages.
Price, 25 cents. )

This little book, which is neatly bound in
cloth, belongs to the Popular Mechanics series
of twenty-five cent books. It gives a number
of illustrations showing how mission furniture
can be constructed at home at a small cost.
The price is so low the book should have a
considerable sale.

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending
August 10, 1909,

AND EACH BEARING THAT DATE

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

Acetylene burner, K. Thrirnauer............ 930,574
Acid, manafacturing sulfuric, W. Hallock.. 930,471
Acids, making, J. L. Tufts.............. 30,442
Advertising device, C. C. Bishop............ 930,342

Advertising device, D. J. Whitaker
Advertising device, automatic, J. K. Hosaka 930,963
Agricultural implement, A. C. Nelson...... 930.784

Air and gas mixer, C. A. Forsberg........ 930,656
Air-brake apparatus, L. L. Hosack, et al.. 930,379
Air heating and circulating system, C. H

Smith ... i e i 930,424
Aluminous materials, treating, A. C. Hig-

=5 041 Y . 930,376
Amusement apparatus, C. A. Pressey...... 930.613
Anchor, guy, 0. H, Lewis.........cccuvus X

Legal Notices

PATENTS

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

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

Ours is the Qldest 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,

Anchor or anchor post, earth, J. L. Perry. 930,792
Annealing oven, A. Veghte.. 930,507
Antirail spreader, J.. 930,941
Antiszptic card,

livering case, . 930,619
Apparel, renovating, M. L Weiss 930,522
Atomizor or burner for liauid fuel. H. Braby 930,346
Automatic flood gate, J. A. Bolling........ 930,829
Automobile chasses. R. M. Llovd.......... 930,551
Automobile muffler cut-out, Hawley & Baker 930,011
Automobile rebound checkmg device, F. Mes-

Inger ....iiiiiiiiiiiiiirtcttenteanonanns 930,677
Automobile steering wheel J. B. Dumais. 930,362
Automobiles. chain drive adiustment and

casing for, L. S. Chadwick........... 930,531
Automobiles. wind shield for. I'. Parizek.. 930,560
Baby chair, collapsible and suspensible, T.

W. Cleary ...coiieeviinnecneesnsannanns 930,839
Bag frame fastener, B. vom Eigen.......... 930,594
Bales, identification means for cotton, C.

H. IVEIS ..vuiiiuieinneernscnnanennns . 930,671
Baling press, W. H. Stewart. . ... 930,998
Bank, savings, H. C. bchmidt . . 930,496
Batterles, current-testing device rox eleeluo

W. C. HOOQ ..o ovvvvervnnnninennnnnnnns 930,474
Beam shaping press, N. H. Davis ... 930,460
Bearing, ball, H. H eee.. 930,599
Bearing, (louble thrust ball, A. Hir lh ...... 930,600
Bearing for high speeds, air, 8. Z. de K'er-

o 11 930,851

Bearing for shafts 10tatmg with great speed
C. A. & 0. W.

Bearings, roller side, A Stueki
Bed, folding, K. Evans

Bed spring, J. F. Dixon
Beds, attachment for, J. oody
Bedsteads, third rail and ﬂfth leg

ment for, F. F. Berry...... 930,340
Binder, loose leaf, J. L. McMillan . 930,783
Blade carrying elements, covering f

HodgKinson ......cievivenniiennennnns . 930,858

Blind and screen, window, W. R. Derr...... 930,743
Boiler, W. A. BeIry .......ccoueeeennn ... 930,341
Boiler cleaner, J. H. Clipperton..... ... 930,647
Bolster, J. Heimlicher...........ccvvvunun. 930,752
Bolt. See Stay bolt.
Bolt and nut lock, C. Zinow.......vcovuuen. 930,450
Boot and shoe fly holder, J. J. Smith...... 930,426
Boot and shoe hanger, C. B. Robuck 930,887
Boots and shoes, holder for the eyeleted

edges of, C. Leonard.............. 930,485
Boring tool, F. Thomas....cceveeeees 930436
Bottle, T. J. Dunn........ 930651
Bottle cap, J. S. Alston.... . 930,916
Bottle cleansing machine, F. Retzman...... 930,493
Box and writing desk, combined, E. P.

11 1 930,774
Brake beam detector, C. H. Williams, Jr.. 931,005
Breast drill and valve grinder, combined, J.

R. Sandberg .........e P 930,620
Bridle bit, N. W. Bennett......... 930,827
Brooder, ﬁreless, E. 8. Adams...... 930,915

Broom corn header, H. L. Tonkinson.
Brush, H. W. Hascy.......
Brush, S. A. Ver Bryck...........
Brush holder, N. C. ..
Brush holder, L. H. Sparks
Brush holding stud, T. L. & M. J. Keamey
Buggy top attachment T. A. Brethouwer.

Buggy top support, J. P. Cli .
Building construction, A. M, Hilbig
Building construction. J. C. Pelton
Bulletin, J. P. Keegan....... .

Bundle loader, H. S. Batte 930,719
Burner, T. S. Leese........ 930,672
Butter making process, Wygal & Burge: . 930,713
Butter packer, M. G. OlSON......ccovueennn 930,787
Cabinet, compositor’s bracket, F. J. Walker. 930,579
Uablnet, ironing, J. W. Peterman .......... 930,491
Can cover coating machine, L. C. Sharp.... 930,802
Can fusing and soldering machine for square,

rectangular, or polygonal cans, Young

& Symonds, reissue..........cc0i0000nn 13,007
Can locking device, T. Scott........eccun. 930,566
Cans, apparatus for the manufacture of

sheet metal, R. H. PeacocK............ 930,414
Caps or disks, mechanism for feeding, I. I,

WALINE .+t evivnnneennranesnaanscannnnns 931,003
Car center and end sills, remforcmg plate

for railway, F. Koch..........cuuvennn 930,391
Car door hanger, C. L. Bundy.. ............ 930,348
Car door operating mechanism, J. F. Streib. 930,434
Car, dump, 8. Otis..........ccooiiiviiennns 930,790
Car, dumping, G. P. Ball....,....... . 930,335
Car fender, automatic, J. 0. Keilum. 930,970
Car loader, automatic box, J. E. Jones. 0,381
Car replacer, J. Lanius........ooveunnn
Car roof, W. P. Murphy
Car stake, F. Shillin............cceuvuunnnns 930,623
Car switch, automatic street, G. Flessa.... 930,463
Cars, friction buffer and head block for rail-

way, V. V. MOOI€....couoveveraneaanaas 930,779
Cars, steam pipe coupling for, J. E. Brodie. 930,933
Carbureter, Vaughan & McKenzie.......... 930,443
Carbureter, H. H. BOOre.........coceuuun.. 930,724
Carbureter and like device for mixing gas

or vapor and air, P. B. W. Kershaw. 930,483
Carbureter jacket or casing, M. W. Hanks 930,596
Card record card, W. C. Martineau 30,488
Carriage, F. W. Zingsheim................ 930 716

Carriers, mechanism for regulating the speed
between traveling, B. Manischewitz....
Carton, collapsible, L. P. Brown

Casket, collapsible, R. E. Hahn. 930,543
Caster, J. Montgomery . 930,402
Castmgs, machine for removing cores trom,

Sharp & Williams ...............0u... 930,892
Celluose substitute, O. Miller.............. 930,874
Cement and making the same, waterproof,

J. F. Schoelkopf.......euveeunnennnnes 930,697
Cement applying machine, G. F. Dunn...... 930.593
Cement block making machine, H & J. H.

5T - 930,455
Cement burning apparatus, Portland, T. A.

Edison ................ 930.946, 930,948, 930,949
Cement worker’s tool, J. T. Harrop........ 930,374
Centrifugal apparatus for separating pur-

poses, E. Jahn ............. ... 930,966
Check receiving and sales indicating ma-

chine, J. F. Lynch.................uu. 930,872
Check selecting mechanism, C. H. Hamilton 930.544
Chemical reaction furnace, J. L. Tufts...... 930,441
Churn, H. F. DOrsey......ceoouoeeeeneecnnsn $30,942
Cigarette shells with tobacco, machine for

1ling, L. Lindelof.................... 930,395
Cigars, ash guard for, T. A. Tubbs........ 930,576
Circuit controller thermostatlc, W. H. Kir-

11T ¢ ceeesesaeee. 930,972
Cleanlng apparatus, air suction A. H. Squier 930,628
Cleaning fluid or compound, N. . Hut-

ching ........ ... i cessescsaas.. 930,965

Clip. See Hame clip
Clip securing mechnnism. G. P. Bkinner.,. 930,804
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Classified Advertisements

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

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

BUSINESS OPPORTUNITIES.

FOR SALE.—Established gas engine business, manu-
facturing eight sizes of stationary gas engines from
2to 35 H. P. Good monev-maker either as a separate
husiness or as a filler for foundry or machine shop.
Full inspection. Good reasons for selling. Worth im-
mediate mveshg:mnn by promoters of new industries.
Address J. C. Wright, Newport, Ky.

Inaquiry No. 886N5.—Wanted to buy nickeloid for
buttons.

FOR SALE. — Flying machine tubing. 10.000 feet
134 x 22 ua. 58 inches Tong steel tube. very stiff. 25 cents
each. For further particulars address J. L. Lucas,
2 Fox Street, Bridgeport, Conn.

fuquiry No- S918.—For manufacmx ers of “Wydt’s
Electro-C: amlync Sparkmxz Plug.”

PATENTS FOR SALE.

FOR SALE.—Patent No. 930,734 Metal shelf with
folding brackets. as illustrated in to- dn{ls paper. Now
being manufactured and marketed in 'ork and
surrounding States with ¢ood results. Rights to dis-
tant States can be obtained by responsible manuface
turers by applving to The Dahl Mftg. Co., 302 W, 144th
Street, New York.

Inaniry No. 8921.—For the manufacturers of gilt
paper.

FOR SALE.—Patent No. 912577. A sugar beet har-
vester. Very simple and labor saving. Cuts tops of
beet, plows it out, and loads it upon an attached ele-
vafor. Patent No.'924797. A washing macbinge Some-
thing entirely new. Sunple construction. Does not tear
up clothes. Both patents sold forreasonable price. Ad-
dress James Kolin. 2021-51st Street, Chicago, Iil.

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

" FOR SALE.—Patent No. #25452. Rattery bolder. Ddy
cells can be replaced instar No wiring. No bin
ing screws on cells. For full particulars address S. A.
Brown, 50 Hodge Street, Buffalo, N. Y.

Inquiry No. S931.—For parties who manufacture
the Western Stump isorer for boring stuinps.

FOR SALE.—Patent No. 916.817. An improved auto-
matic street railway_and interurban switch. Operated
from movingcar. Simpie and effective. Can be Chealilf
manufactured. Address Ogcar J. Williams, Pittsflield,

Ingniry No. SN9-41.—For manufacturers of ma-
chinery for making fiy screens.

FOR SALE.—Patent No.917351. A new and useful
improvement in marine vessels. For further informa-
tion address H. Oventrop, St. Louis, Mo.

Inquiry No. 8960.-For the address of the Wind-
sox"fog. Co.. manufacturers of waterproof collars and
cuffas.

FOR SALE.—Patent No. 915.874. Ampllfﬂlue horn
of positive merit. Indorsed by phonograph experts.
Unequaled for its clear, rich. me]low tone. Address
F. M. Murphy, 235 Bay St., Jersey City, N

Inquiry No. S966.—Wanted the address of the
Cohendet Motor Co.

FOR SALE.—Patent No. 696,590, expiring 1919. Pack-
Ing for steam stuffing bexes. Used in German navy and
commercial service. Not utilized in America. Cheap.
Chief Engineer, Str. Offenbach, Pier 10, Brooklyn, N. Y.

Inquiry No. S969.—\Vanted machines that make
accordion dress plaiting (steam).

FORSALE.—Patent No. 927,732
hold device. Price reasonable. l'est sale shows large
demand. Royalty considered. Sample on request.
Address 8. Korndorfer, Ampere, N.J.

Inquiry No. S977.—For manufacturers of mae
chinery for manufacturing denatured aleohol.

Indispensable house-

HELP WANTED.

YOTING MAN, rgmduate of some school in mechani-
cal envineerms. for position in woodworking plant in
sm-ll Tennessee town. Good opportunity for advance-
ment. State experience. if any, and salary, Answer
* Position,” Box 773. New York.

Inguiry No. S980.—For the address of manufac-
turers of mortars and pesties that are used by druggists.

MISCELLANEOUS.

HAIR GROWS when our Vacuum Cap is used a few
minutes daily. Sent on 60 days’ free trial at our expense.
No drugs or electricity. Stops falling hair. Cures
dandruff. Postal brings illustrated bookiet. Modern
Vacuum Cap Co., 55 Barclay Block, Denver, Coio.

Tnquiry No. 89S4.-Wanted the address of the
manufacturers of Cypress wash tubs.

TOBACCO HABIT CURED OR NO COST.- -Harmless
home treatment. Ni-Ko Works, Wichita, Kansas.

Inquiry No. S987 .—Wanted. the manufacturers of
thet Vau Winkle, Woods & Sons, and the Weber power
meters.

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturers in all Jines sup-
plied at short notice at moderate rates. Small and
specral lists compiled to «rder at various prices. Hs-
timutes should be obtained in advance. Address
Munn & Co,, List Department. Box 773, New York.

Tuquiry No. S990. - For information regarding
shoes not made of leatherbut similar to the same and
are as durable.

A LIST OF 1,500 mining and consulting engineers on
cards. A very valuable list for circularizitg, ctc.
Price ¥15.00. Address Munn & Co., List Department.
Box 773, New York.

Inquiry No. 8S996.—Wanted addresses of manu-
facturers of machinery for working orange wood maani-
cure sticks.

Inguiry No. S997.—Wanted the address of the
manutacturers of bread or cake boxes.

Inquiry No. 9001.—For the address of progressive
raanufacturers of frnit jars.

Inquiry No.9007.—-Wanted. a tin churn for churn-
ing milk that has a wire soring at top and bottom of
churn and operated by pressing the wire springs.

Inquiry No. 9009.—~Wanted the address of the
manufacturer of the **Leech ” showcard holder, a de-
vice which is held to the outside of a show window by
rubber cups.

Iquiry No. 9010.—
Help-a-Phone.”

Inaguiry No. 9011.—For the manufacturers of a
patent sewing needle that is made to slip over the
tEreag; the eye is split so as to open and Teceive the
thread.

Wanted to buy a ‘*Rector

Inqmr) No. 981:2.—Wanted to buy papiermache
boxes in the shape of water melons, colored to resem-
ble melons, ete.

Inquiry No. 901.1.—For manufacturers of ma-
chinery, supplies, etc., to equip a small piant for the
manutacture of 1nd1um-t1pped gold nib making for
fountain pens.

Inquiry No. 9015.—Wanted the address of the
manufacturers ot a solid link cnain made without
welding, made in brass, several different sizes, made on
an automatic machine.

Inquiry No. 9016.—Wanted, machinery necessary
for an installation of a plant for reticing salt by a
moditication of the Bessemer process.

Inquiry No. 901 7.—Wanted, the address of manu-
facturers or dealers in card board plaster or wood puip
for plastering.

Inquiry No. 9018.— Wanted, the address of parties
manutfacturing gold-plated pensfor use in cheap foun-
tain pens.

Clock, alarm, J. B. Connolly . 930,939
Clock, electric, R. D. Hickok.... 930,754
Clock pendulum, L. S. Hazz . 930,664
Clotheg line, C. H. Hardin 930,856
Clothes line reel, R. Kneisley . 9«50,.!90
Clothes line support, J. Siemsen 930,894
Clothes pin, J. A. Zerbe....... . 930,912
Clothes pounder, L. R. Crooker . 930,733
Clateh, combined c¢tion and 9

Hook . 930,859
Cluteh or blu e, ush. 930,726
Clutch shifting mechanism for fulnluel dis-

tributers, ete.,, J. Boda............. v.. 930,456
Coal cutting machine, L. Schutt . 931,017
Coat, H. I Stanford..............cocoveen 930,569
Cock for steam bwilers, guge, C. F. Water-

man

Coin actuated mechnmbm, M.
Coin deposit apparatus, C. F. Iless
Collapsible box, S. I'reund.
Collar fastener, horse, II. A. e

Comb loss preventing device, F. B. 8

Composition of matter, S. A. Leavitt...... 930,976
Concentrating table, \Ie_yels & Iraine...... 930,553
Concrete block molding machine, [E. M.

Henry ...ttt 930,665
Concrete casings, fitting tor, I'. A. Noetitz.. 930,974
Concrete mixer, J. W. Stuart.. 930,900

Concrete pipes, apparatus for cons

F. Teichman 930,813
Concrete post machine, Il. Du . 930,745
Conductor. aerial. S. Eiscenstein . 930,746
Conductor. armored. E. D. Speer. o . 930,896
Construction member, J. C. Pelton . 930,611

Control, convertible system of pr e or

vacuum. W. J. Richards.... ceae 930,989
Conveyer pipe. .J. Hopkirk ... 930,668
Conveying and distributing mechanism, J.

Simons . 930.992
Cooker, J. B. Dodson . 930,461
Cooker, steam, J. A. Kleinfelder.. . 930,389
Cooler and aerator. I'. R. Noonan 930,786
Copper from a solution of a salt of copper,

obtaining pure metallic, L. Jumau,

930.967, 930.968
Crates, closure fastener for bottle shipping.

CU\Wi. Smithiy. . ........... 1N SO A 930.993
Culinary utensil. A. I‘ Wad(lell . 930634
Cultivator, A. Brigden............. . 930,830
Curling iron, electric. C. W. Wilmot. .. 930.586G
Current motor. C. A. Neyland ....... .. 930.878
Current rectifying apparatus, alteln.ltlng C.

P. Steinmetz ........... .. iiiin.. .. 930,997
Cntter head and bit, R. P. Birdwell........ 930,929
Cutting and punching machine, D. S. Stover 930,433
Cutting tool, stone, A. Barbagelat.......... 930,718
Decorticator, W. L. Weber ......... .. 930,511
Dental tooth regulating appliance, BE. IH.

Angle ...... . ....... 930.717

Die press, C. P. Bascom
Display boxes, rack for

931,006

IBEERARAL L Bl e L 930.725
Displaying advertisements, apparatus for, E.

Rbhodes et al. .................... v 930797
Dividers, proportion, L. M. Nelson .. 930,408
Door fastener. A. L. Cox ..... . 930.534
Door hanger, J. G. B. Lamb 930,393
Door lock, A. B. Lake 930,392
Drain connection, E. T.. 930,845
Drain connection. Dawes 931,019
Dress fitting stand and

Newmian ae. . .co-.--.- e 930559
Drier, T. M. Wilson .................. . 930,687
Drying apparatus. IHowarth & \Insgrave 930,756
Drill, TI. R. Tlughes.... . .......... 930‘758, 3075"
Drilling mnchine, ‘T'emple A Dosch .001
Drive mechanism. C. Jensen ,..... 5 .)'30 861

Drnm. heatlng.
Dynamometer.
Easel. D.

D. D. Harr ...
transmission. T. R.

Moore.. . .
A. Benjamin oo

Egg beater. R. W. Edwards .
Egg carrier. J. Lunke ........ . 930.773
Pgg case, T. E. Terkins ........c.....o... 930,882
Electric conductors. extension plug or device

for counecting. W. . O'Neill.......... 930.788
Electric coupling. T. Maljgren 930,873

E. F.
Electric heater, J. E. Macomber

Electric generator. White

Electric switch apparatus. A. I Bern 930,928
Electric system, recciving. Wirth & Beck. 930.588
Electric time contlulled device, W. J. Luut,el 930,871
Electrical oscillations. receiver for high-fre-
quency. F. H. Vreeland ................ 930.508
Electrolyte. A. Van Winkle ..... 930.815

Electrolyzing apparatus. ¥. L. Thorp 930,902
Elevator clamp. Nunnink & Miller 930,412
Emery wheel dresser. C. Curtin ... 930,535
End gate fastener, A. 1", Williams. 930.585
End gate for wagons. M. O. Parker . . 930,881
End matcher, W. S. Sherman ............. 930.421
Engine multiple bar construction, le-nning. S.

R. Wagg .........coieiiinn.. . 930.90:4
Engine sparking b

Bowent™. . ¥¥.... ... 930,345

Envelop for tiling

T Ving cnl‘respondenoe
A. Bushnell. 000

and the like, Jr. ... 930.837
Explosion engine (. T. Brown .. 930347
Extract, making. W. Wiegand .. .. 930.904
Eyeglass fastener. G. K. IPowell . 930,612
Eyeglass mounting. J. Spaar .............. 930.895
Fan, motor driven, H. M. Shedd .. 930,622
Fan, rotary, C. M. Spalding ...... . . 9307
Fastening, I. Coleman ................ . 930.840
Feed heater and trough, combined, B. .]'.

Butlerll. . ...l oo 2 930.458
Fence clamp. P. Green .. .. 930.957
Fence post, E. A. Morrill . 930.607
Fence post, J. B. MecMillan 930.782
Fence post, telegraph pole, etc ) FI L Still-

DNAD] -« .. aeeeeooneoeses o Pl s oo 930.432
Fence stretching machine, wire, R. O. Frazee 930.541
Fertilizer distributer, W. T. Halkev ........ 930.597
Filter, A. Rahe ............ 1 930,561
Filter, air. M. McGerry ..... . 931,014
Filter. feed water. R. C. Mo = 930,401
Fire alarm apparatus, electric signaling, W.

FISBINITIVAL | o [¥Fczezs o e oo o e Lo skt ol el e XYoo oo 930.388
Fire alarm signal apparatus. W. H. Kirnan. 930.971
Fire escape, W. Weinstock ................ 930.580

Fire escape. J. P. Smith .............
Fire hose protection nozzle. M. J. Sanger...
Fire kindler composition. R. M. Sheets.....
Firemrm. Keith & Bristol 5
Flat iron heater. E. B. Prendergast

Floor and ceiling plate and making the
same, C. B. Simmons .................

Flowers, receptacle for. GcPurdue .........

Fluids, apparatus for controlling the fiow of,
S. oGO0l _ ot e TR e ke - e

Flushing apparatus. A. D’ Amario.

Forceps. pig, W. Robertson

Form adjusting device, . TI. W ey.
Frogs. anticreeping device for spring, (,
Whiteman
Frogs, cushioning device for
spring. G. W. Whiteman
Fuel. W. G. Bloss
Furnace. G. F. Rendall . .
Furnace front and door. Downie & Br
Fuse. safetyv. W. Menzel ............
Fuses. adaptable terminal (untau for
Wi B " MOTZUN . . ool e e ove e Jlele s oiinn s
Gage. See Track gage.
Game apparatus. W. W. Slocum.....
Game device, R. Wohlmeyer 5

loose rmls of

930,675
930,606

. 931.020
. 930,711

Garment bhanger. J. Nagely ........... £

Garment, padded, C. H. Dean

Gas and water meter, A. G. Sutherland

Gas burner, Bachelder & Avery...,....

Gus compressor, I'. Shipley .... .. R B 5

Gas cooler and cleaner, E. H. Amet . 931, (Jl‘i

Gas generator, I. A. Chavanne.... . 930,632

Gas generator, N. Goodyeur . 9&0(4.)

Gas heater, A. Abramson ............ . 930,914

Gas meter and other coin freed apparatus,
prepayment. Mauckenzie & Mercer...... 930,398

Gas producer fuel feeder, J. & W. Stewart. 930,899

ias producing furnace, I. G. Schmidt...... 930,563

Gas purifier, T. A. Edison ............ .. 930,947

Gas regulator, F. E. Youngs

Gate, D. Riley, Jr........ 930.418
Gearing, J. W. Reams 930,662
Gearing for indexing mechauisms,

Browning ........... ... iiiiann . 930,934

Glass flattening tool, R. L. Frink ..

Grain drier, centrifugal, C. W. F. Steinmann 930,898
Grain separators, straw rack for, J. P. Neste 930,785
Graining device, C. T. Iti«]gel\ ............. 930,G90

Greenhouse roof construction,
Grinding machine, C. Smith ...
Grinding machine, F. Woodr uﬂ’

. J. Rupp...

Grinding machine, gearing for, D I\elley .. 930,384
Grinding mill. R. De Maio ................ 930,742
Grinding routing cutters, cutter holder for,

N ROV . o e 930,695
Grubber and cultivator, cowmbined grass, C.

Woy Stunke . RN e e el 930,996
Gummed paper, C. I Crowell~............ 930,648
Gun buarrel and producing the same, R. H.

Berkstresser ............iiiiiiiiia..n 930,927
Guns, single trigger mechanism for double

barrel shot, J. Lamer................. 930, 975
Hair Jressing npplmnce \V J. Moore .....

Hair roll, L. E. Renth 5 000aa000
llame c]ip, J. W. Dunfee ..............
Flammer and puller, folding tac 1ler
Harrow, disk, Fox & Reeves ...............
llarrow disk, disk, I¥ox & Receves..........

Harrow teeth, fastener for, W.
Harvester, beet, J. Bennett
ITat and coat hanger. G. Xlansel

A. Bennett.

930,399
930,862

1Iat hanger, . F. K:udlbinder....
Ilat holder for paclking receptacles, i

SEWARARPYY 1« oo B2 lolelelalolelolelelize = o Xe e 930,420
Ilay and shock loader, T. E. & O. C. Mec-

Dowell ..... 5 veoe 930,656
Ilay carrier, I B Qtrlckler 55 930,572
Iay rack, M. Engesser 930,365
Hay rake, I1. A. Smith .... 930.994
Hay rake, L. . Lamkin . 931,012
ITeating furnace, seal for 5

Smythe ..................... 930,811

Heel, boot or shoe, K. €. Rugers .. 930.990
Heel indenting machine, F. II. Warren.. 930,510
Hoist, skip, I’. A. Orton ..... 930,685
Ilook. Sce Register hook.
Horns, boring, Etienne & Dube ............. 930,747
Ilorse checking device, F. J. Thomas 930,705
Horseshoe, T. J. Levy ............ 930,550
Hydrant, L. M. Lancaster ................. 930,770
Ice cream containing cabinet and soda foun-

tain, W. Butler .............. 930,528, 930,529
Ice cream freezer, B. A. Casmire 930,530
Inhaler, H. P. Collins .. 930,841

Insectlclde, F. X. Lechne
Insulating composition, M.

MceGerry.

Insulator, L. McCarthy ........ . 930,608
Insulator, Neubert & Jone . 930,609
Insulator, C. M. Graham .......... 930,750
Insulator house fixture, dutomntlcally ad-

justable strain, C. 8. DBurge........... 930,527
Insulator. reiuforced wooden suppurt for, C.

M. Graham ............ ... .. ..., 930,751
Internal combustion engine, G. Green... 930,372
Internal combustion engine, H. Il. Dow 930,943
Iron ore, treating, J. 1. Jones- ........... . 930,764
Iron ores, treating titaniferous, 930,344

W. Borcher s
b.

Irouing boards, clothes support for,
Wolf

................................ 930,712
Irrigation d|tch outlet, WW. H. ‘fucker . 930,903
Jacket, lady’s. J. F. Goodenuw .... 930,661
Jacket, poneumatic life, P. B. Gaudet....... 931,009
Jacyuard cards, machine for repeating, V.
ROYle vt e et 930,694
Journal bearings, m:chine for grooving, F.
Raymond ................ ceeeeee. 930,988
Kiln, A. E. Truesdell ....... .. 930,506
Kitchen utensil, 8. C. Arnold. . 930,917

Knitting nee(lles, machine for making spung.

J. Naitland ...... n0h Lo . 930,978
Labeling machine, bottle, C. A 1'u~selm.m 930,464
Lacing tool, Dbelt, Kane & Christie. .. 930,765
Lamp, electric glow, G. K. Elartung 5 930.958
Lamp extinguisher, gas, J. Simmerman.... 930,422
Lamp filaments, forming electric incandes-

cent, Yon Bolton & Huartmann......... 930,723
Lamp, hydrocarbon incandescent, Young &

JONEes] NN L L e L 930,714
Lamp, incandescent gas, O. Wiederhold.... 930,822
Lamp, vapor burning, R. W. Zierlein. . .. 930,451
Lamp working apparatus, W. I, llutchi . 930,670
Lamp working apparatus for vehicles, W. k.

Hutchinson ................. 930,669
Latch, gate, L. P. Peden ...... . 930,985
Lathe center, C. S. Totten 30,440
Lawn sprinkler, J. Keene . 930,767
Lawn trimmer, W. Louden . 930,396
Lease lee\ls, apparatus tor muuufﬂctmmg

C. Av GEBI' vttt it iiinann 930,659
Leather seasoning machine attachment, blo-

comb & Doinsett ........ seeeanese. 93050
Lenses, maliing Infoe.ll W. B.msch o0 930,826
Letter box, house, C. Koons ... 930,484
Line roller, F. Buerkle ............. 930,591
Lighting s.\'stc-ms. geunerator for hydr 5

. J. Seehausen ........iiieiiieean.. <. 930,891
Linotype machine, J. R. Rogers .... . 930,693
Liquid conveyer, E. P. Fowler ....... . 930,465
Liquid fuel burner, W. M. Simpson.... . 930,568
Lead binder, W. Louden . 930,397

Locker tfor hats, ete., G. Schwinn. 930,565

Locomotive ash pan, J. A. Kremser. . 930,866
Locomotive, logging. H. N. Covell.... .. 930,354
Locomotive lubricator, E. Blauhorn........ 930,525
Loom, automatic weft replenishing, E. S.

Stimpson ... veee 930,631
Loom. weft replenishing, H. W. Su.nth ..... 930,425
Leoms, change gear for mechanical, F, L.

Wachtler ..... S S 0 P -~ S 930,707
Looms, magazine for autum.xuc \\eft 1eplen-

ishing, W. S. Southwick............... 930,812
Lubricator, G. B. Essex . .. 930,462
Blagnetic detectm. J. Murgas.. . 930,780

| pparatus,

Mail bag catching and dell\enng

R. H. Hudson .........
Mail box, F. C. Bates ....
Mail chute, G. P. Burris ..
Mateh igniting composition, L. Stange ..... 930,570
Match telescoping holder, B. H. McDonald. 930,406
Meat chopper, 1. C. Sander... 9:30,799

Meat, curing, J. C. Lincoln .. 930,772
Meat cutter, . Bartz......... 20, 930,921
Meat holder, C. G. Blair .................. 930,722
Mercuric salts with hexamethylence tetramin,

manufacturing soluble compounds of, A.

IBusehl oo assia. o - ole 3080600 030.836
Metal bending machine. T. l\mdong ........ 930,969
Metal castings, manufacture of, 1. Bohin.. 930.828
Metal fabric, expanded. N. E. Clark ........ 930.350
Metal, producing rods. tubes. wire, ete., di-

rect from molten. A. IT. Pebrson ..... 920.490
Metal sawing machine. C. A. .Juengst, reissue 13.004

Metal strips in grooves, securing,

‘arsons &

Wood workmg
Machinery

For ripping, cross-cut-
ting, mitering, crooving,
boring, scroll-sawing edge
moulding, mortising; for
workine wood in any man-
ner. Send for catalogue 4.
The Seneca Falls M'f'g Co.
695 Water St., Seneca Falls, N. ¥, BEZS

Engine and Foot Lathes
MACHINE SHOP OUTFITS, TOOLS AND
BEST MATERIALS. BEST
CATALOGUE FREE
Cincinnatl. 0.

SUPPLIES.
WORKMANSHIP.
SEBASTIAN LATHE CO.. 120 Culvert St.,

sent on trial it desirea.

Veeder Counters

to register recinrocating

movements or revoli-

tions. Cut full size.
Booklet Free.

YEEDER MFG. CO.

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

Messrs. MARKT 0., Ltd.,

City Read, Finshury Square,

London, E. C., Engiand.

!\ Incorporat

Laws the most liberal. Expensethe least. Hold meetings, transact
businessanywhere. Blanks. By-Laws and forms for making stock
full-paid for cash, property or services, free. President Stoddard,
FORMER SECRETARY OF ARIZONA. residgent agent for
many thousand companies. Reference: Any bank in Arizona

STODDARD INCORPORATING COMPANY, Box 8000
PHOENIX, ARIZONA

THE INTERNAL WORK
Wind. By 8. P. LANGLEY.
h; the leuding anthority on Aeruﬂi namies, of a subject

value all interested in urithips. SBC1ENTIFIC
A'\lrku'A\ SUPPLEMENTS 946 and 947, Price 100
cents each, by mail. Munn & Company, 361 Broadway,
New York City, and all newsdealers.

WORK SHOPS

of Wood and Metal Workers, with-
out steam power, equipped with

Your PATENTS
and BUSINESS
in ARIZONA

OF THE

A painstaking discussion

MACHINERY .

allow lower bids on jobs, and give
greater profit on the work. Machines
Catalog Free.

W. F. & JOHN BARNES CO.
Established 1872,

1999 RuBy ST. ROCKFORD, ILL.

BARKER MOTORS

“Imitated, but Not Equalled”
Fine mechanical features.
Honest power ratings.
Reasonable prices.

Manufactured by
C. L. BARKER,
Norwalk, - Conn,

Carnt o0 .. 930.413
Microtome, W. I,. Patterson . . 930,686
Middlings purifier. T,. .. Tator.. . 930,504
Milk cooler. T. E. Dickson ............ . 93 S
Milking machines. pulsator for. . 930.833
Miter box, C. L. Nystrom ......... ‘) 30,684
Mixing machine. | A Svenson 130,573
Moistener for brooms and brushes.

OEDoOMAl = . o e e e . 930.879
Molding appliance. W. H. . 930844
Mop, floor, J. S. Hoover . 930.546
Motor controlling device. 5

TR S o o e e S 930,603
Motor driven twisting element for spinning,

doublirg, and twisting machines. S. Z.

de Ferranti .......... ... .. c.iiiiia.. 930,850
Motors. operating multistage prime, 1. G.

Schmidt ..., ..., . 930,564
Mower, lawn . Stapleton ....... 930,428
Mowing e "swather for, S. A. D. °

BURY o suiseie vesessusessraarsasssiacas 930,617 )

Concrete
Reinforced Concrete

—AND—

Concrete Building Blocks

Scientific American Supplement 1543 contains an
article on Concrete, by Brysson Cunningham.
The article cleariy describes the proper com-
position and mixture of concrete and gives
results of elaborate tests.

Scientific American Supplement 1538 gives the
proportion of gravel and sand to be used in
concrete.

Scientific American Supplements 1567, 1568,
69, 1570, and 1571 contain an elaborate dis-
cussion by Lieut. Henry J. Jones of the
various systems of reinforcing concrete, con-
crete construction, and their applications.
These articles constitute a splendid text book
on the subject of reinforced concrete. Noth-
ing better has been published.

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

Scientific American Supplements 1568 and 1569
present a helpful account of the making of
concrete blocks by Svencer Newberry.

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

Scientific American Supplements 1547 and 1548
give a resume in which the various systems
of reinforced concrete construction are dis-
cussed and illusirated.

Scientific American Supplement 1564 contains an

article by Lewis A. Hicks, in which the
merits and defects of reinforced concrete are
analyzed.

Scientific American Supplement 1551 contains
the principles of reinforced concrete with
Sé%mt;e practical illustrations by Walter Loring
e

Scientific American Supplement 1573 contains
an article by ILouis H. Gibson on the prin-
ciples of success in concrete block manufac-
ture, {llustrated.

Bcientifio American Supplement 1574 discusses
steel for reinforced concrete.

Scientific American Supplements 1575, 1576, and
1577 contain a paper by Philip L. Wormley:
Jr.,, on cement mortar and concrete, their
prepm-ntinn and use for farm purposes. The
paper exhanstively d8etisses the making of
mortar 2nd concrete, depositing of concrete,
facing concrete. wood forms. concrete side-
walks. details of construction of reinforced
concrete posts.

Each number of the Supplement
“ents.

A set of papers containing all the articles
above mentioned will be mailed for $1.80.

Order from your newsdealer or from

MUNN @ CO.
361 Broadway, New Yorhk City
. .

costs 10

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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Music player action valve, automatic self- Spark plug, A. Clarke ...... vecssescceass. 930,351

adjusting pneumatic, E. B. Hough...... 930,476 Spark plug indicator, A. C. Hall........... 930,855 . — INVENTORS C—
Musical instrument, F. X. Audet.......... 930,825 bpmmng, doublmg,‘ and the like, apparatus casollne We manufacture all kinds of Machine Novelties. Consult us
Musical instruments, registering and record- for, S. Z. de Ferranti....cocceevuuinnns 930,848 . ; . : g

ing means for, B. S. Dean...... 930,738, 930, 739 | Spoke msertmg machine, automatic, Peplin- En IneS as to developing, perfecting and marketing your patents.
Nozzle, M. WAITAD ...oeeeessnnoneseeesnon 930, ski & Thayer .......... Ceeiieeienenns 930,986 e g MACHINE ACCESg'?g‘lﬁgEﬁfég P:‘OVIELTIES MF6. Co.
Nurling tool, A. W. Graham ..... . 930,662‘Spray trough, F. F. Bentley ........ 930,926 R s R,
Nut cracker, H. M. Quackenbush .......... 930,796 | Spraying apparatus, H. F. B. Snyder 930,627 f;’?{’ﬁgyaﬂ‘f ’,?Ve(f,‘k’i‘;]%clf;},‘i‘;c';l,g'},ﬁ‘&}f;,gs,‘,‘;&‘h%ﬁ;‘gy
Nut lock, W. M. Smith ....... .....930,806, 930,808 | Spring wheel, R. McFarland..... . 930,557 have the approval of all mechanics. Dependable
Nut lock, W. R. Garner .... venees 930,954 | Spur, J. W. FieldS ........... 930,655 | § starters, smooth SOUTHERN STAMPING & MFG. GO
Obstetrieal appliance, F. E. Kelly.... 930,768 | Stand, W. B. Le BourgeoiS.......ec.eeee.. 930,394 running. simple, Manufacturers o f special and patented articl L
Obstetrical pad, M. H, Topping ........... 930,439 | Stay bolt, W. M. Smith...930,805, 930,807, 930,810 | | economical. 'rney B8 NP ) ,i’, €d articles.
0il can and the like, T. J. Fitzpatrick. 930,748 | Stay bolt, flexible, W. M. Smith........... 930,809 deliver their tull « B,y Nashville, 1'enn.
0Oil pan and candle holder, T. Cohn... 930,592 | Steam and analogous system, low pressure, rating of power.
Open welt guide, W. Gibson ..... 930,469 B. R. Do0dYy ....ocviviivnrnnnnnncnncnns 930,650
Ores, treating, P. L. T. Heroult ... 930, 666 | Steam generator, A. Wallerste: 930,817 NBVELTlEs & PATENTED ART"}LES

Ortho dioxyphenylethanolmethylami

making same, Stolz & Flaecher. 930,703
Oscillating motor, W. V. Frank...... 930,657
Oyster opener, P. Lekam ........o... .o 930,771
Packing for light sensitive layer carr1ers, J.

SChmUCK tieviiirerienerienncnsnnas eess 930,621
Packing, metallic, G. Huhn, reissue........ 13,006
Pail, milking, F. H. Beach, Jr..... 930,720, 930,721
Pail support, F. A, Wood .........co0uuunnn 930,824
Paper bag holder, J. J. McGettigan........ 930,681
Paper feeding machine, Sprowles & Lorgion 930,702
Paper trimming machine, H. F. Dunbar.... 930,744
Paper vessel, C. T. Bloomer, reissue....... 13,005
Parachute, T, Toe ZOOK wvuniinennsennnnness 930,452
Paraflining disks or the like, machine fol',

W. L. Wright ..o, 930,911
Pasteurizing and cooling process, J. Will-

MAND ¢ .t ieeeesescesosssasssscsssasans . 930,910
Peanut feeding mechanlsm, B. M. Davis. 930,736
Pen, W. von BoltOn.....coovuenanns 930,930 to 930,932
Phonograph, J. C. Nuernberg ............ 930,683
Photographic prints, compound for the treat-

ment of, C. B. Waite ................. 930,578
Photographmg machine, F. M. Holmes..... 930,378
Piano, F. 1) . .. 930,869
Piling, sheet metal, N. E. Marsh ......... 930,487
Pin. See Clothes pin.

Pipe coupling, H. D. Robinson............ 930,692
Pipe coupling, McGrath & Buckbee......... 930,984
Pipe, machine for cutting large, D. L. Hol-

D T 930,755
Pistol, automatic, R. Wiles . . 930,710
Piston connecting rod, J. B. . 930,473
Planter, A. Brmkoeter .. . 930,831
Planter, potato, G. W. Natlon . 930,877
Planter support, O. H. Omodt. . 930,880
Plastic composition, J. H. Mllls ....... . 930,777
Plates, apparatus for the manufacture of t n

or iike, Stiner & Kehrlng . 930,501
Plow blade, O. S. Jewett «...cceeivieennes )
Plows, attachment for wheeled H. We

INEYEI cecececococccnncns . 930,447
Pocket knife, V. A. Johnson . 930,548
Pole tip, J. Poul .....cc.iveiiviencscnnans 930,795
Porous material, manufacturing a, Senn &

D Q=) 930,801
Power generating and distributing system,

A, Eastwood ...c.ccco0cieccencncanns 930,363
Powder grain, smokeless, H. Maxim. 930,979
Power transmitter, M. K. Golden. 931,010
Press, W. Klocke .....ccoveievuecnnncnnnnss 930,
Press button, adjustable, A. O. H. Hellwig 930,961
Print washing machine, F. W. Emerson... 930,654
Printing, color, J. Rheinberg ............ 30,689
Printing press, Seaton & Travis ........... 930,497
Printing press attachment, H. & C. Taxter 930,632
Projectiles, banding, T. A. Kearney........ 930,863
Propeller ‘and current motor, J. G. Gracey. 930,956
Propeller for vessels, O. Nielsen .......... 930, 1409
Propelling ships and other water vehlcles,

mechanism for, L. Diehl .............. 930,359
Pump, E. W. Christie ......... . 930,838
Pump, H. Cunning ......... . 930,940
Pump, air, E. J. McCutchen ... . 930,781
Pump, deep well, G. W. Price.............. 930,614
Pump valve mechanism, hot water, C Caille 930,646
Pump working head, power, P. A. Myers... 930,981
Pumps, working head for power, P. A, Myers 930,405

Punching machine, E. 0. C. Kuhnel

Rack, A. S. Noonan

Rail bonds, manufacture of, G A. Mead... 930,674
Rail chair and brace, E. Jandreau .. 930,762
Rail joint, J. Brown .....cceceeeeee .. 930,834
Rail joint, H. W. LewiS..c..eeceurennns .. 930,870
Rail tie and fastener, W. O. Timmons..... 930,437
Railway crossing, J. E. Reese 930,883
Railway rails upgrade, power

pushing, J. C. Brown ...... tesesseenees 930,643
Railway switch, C. S. Ruggle . 930,888
Railway system, surface contact elect: .

. Brown .......iiiiieiiiiaiiiiall, . 930,644
Rallway tie and rail faste: ng, W. E. John-

. 930,478

Razor safety, J. L. Grimes . 930,373

Receptacle, M. S. Weaver .... 930,445

Receptacle, garbage, J. Conley 930,842
Refractory substances, process relating to,

R. Tripmacher ........ccieeeeiieiiaans 930,575
Refuse burner, garbage and ash receptacle,

combined, W. M. HoOOpPer .....ccocceee 930,475
Register hook F. W. Weston «.c.cevevnnnns 930,582
Registering and calculating machine, ex-

pense, J. G. Ferguson, Jr....c...ce.... 930,595
Relay, J. M. Long .....ceevieenreennnnnns . 930,552
Relay transformer, monotelephone, P. E.

= 3 e N eeeeess 930,753
Retort bench, D. R. Russell .......ccuen.ts 930,494
Ring traveler holding and delivering means,

L. Burbank .......c.ciiiiiiniiiaans 930,935
Riveting machine, J. R. French........ .. 930,952
Rock drill, percussive, W. C. Stephens. . 930,430
Rolling screen, C. Bauer .......... o W . 930,923
Roofing and producing it, composition, .

£ Biles oot g e 930,524
Rotary internal combustion motor, F. Kas-

PATEK eeeeierecsoeracroscsnnsccsannnnns 930,601

Rotary motor, J. W Mooney .

Sap spout, P. 8. Drake .....

Sash balance, C. H. Craig ..

Sash fastener, R. Henry ......... X
Sash hanger, storm, H. P. Benton.......... 30,453
Sash holder and lock, combined, J. F. Beatty 930,590
Sash lifter and ventllator A. Rosenberg... 930,618
Saw blade lubricator, Haszlnger & Ronan.. 930,960
Saw set, R. P. Redifer ......... 30,61
Screen. See Rolling_screen.

Seal opener, crown, J. D. Coughlin......... 930,732
Sealing and stamping machine, envelop, J.

A. Miller ............ e s 930,400
Sealing and stamping machime, envelop, C.

£ avis bUE . 930,737

Seallng preserving jars and other purposes,
composition for, A. . Kerr.. 481

930,482

Self-setting trap, W. W. McGarve, . 930,558
Separator, S. Franks et al........... . 930,853
Sewed articles, seam for, H. H. Fefe . 930,368
Sewing machine, H. H. Fefel.......... 930,369
Sewing machine drawers, spool holder tor,

A, Stewart eceececeiecsecscans . 930,630
Sewing machine needle thread tak

controlling device, F. W. Merrick. . 930,980
Sewing machine, shoe, F. J. Freese....... . 930,542
Shade and curtain pole bracket, wlndow,

Tichenour & ShOUP ««-vvveeernnnrenanns 931,002
Shade and curtain pole support, combined,

A. HUdSOD ..cccceseccecnccncscnnsanas 930,380
Shade hanger, J. H. Ormsby ...... P 930,789
Shade roller fixture, window, A. McCanne.. 930,556

Shade support, adjustable, C. P. Westhauser

Shaft coupling, C. Schmidt .......ccc00... 930495
Shaft lifting and supporting device, auto-
matic, J. D. Ellison .....ccccceeeeenns 930,539
Sharpener, mower knife, A. M. Beecher 930,924
Sheet metal vessels, mechanism for seammg,
ADrams .....ececeececccnnccansns 930,913
Shelt and sheet metal brackets, A. Dahl.. 930,734
Shin guard, C. H. [5ean .......cceeeveinss 930,740
Shock absorber, P. M. B‘reer 930,468
Shock absorber, G. E. Shippe 930,498
Shoe polishing device, E. F. .. ,
Sign board, A. B. Warfield . 930,509
Signaling means, Z. Wessel 30,446
Skirt and garment supporter, H. F. Tibbetts 933,263

Skirt and shirt waist pin, S. E. Moore..... 9

Sled, W. L. C. Chambers «.c.cceeceeee..
bled bob, R. I. Cowden ..
Sllttmg mechanism, N. B. Clark ..........
Smoke consuming furnace, G. J. Slaline.
Smoothing iron, electric, A, 0. Whltmore
Snap switch, J. H. Wyatt ..
Snow shovel J. Gifford ... .
Sound box for recordlng and reproducing ma-
chines, W. W. ZackeY¥.ceeoeoocccreenne

930,715

Steam trap, Singer & Pratt ......

Steamship or -vessel, twin, D,

Stock releasing dev1ce, AW, Thompsou

Stone polishing wheel, S, H. Mills.........
Storage battery, R. N. Chamberlain ..... X
Storage battery, R. N. Chamberlain et al... 930,728
Stovepipe fastener, J. L. Ellis ...... 0,652
Submergible motor, A. C. Durdin, Jr... 931,008
Switch mechanism, Fisher & Hoyland.. . 930,370
Switch stand, W. M. Brown........... . 930,645
Switch stand automatic, E. E. Staggs 930897
Swivel joint for speedometer drlvmg connec-

tion, J. K. Stewart .......... . 930,431
Table and ironing board, comblned R H .

RelinghauS ..civeeerecencerocanncsnnnas 930,884
Table leg or support, M. McCann ......... 930,982
Tables and chairs, fastening device for legs

of, J. Phelps .ce...iviiionennnnrnnnnen 930,793
Tag, key ring, H E. Mllleson ..... . 930,776
Tank for gasoline, A. A. Augustus. . 930,334
Teapot cover, T. J. Clement ......... . 930,938
Telemotor apparatus, W. G. Gibbons...... 930,955
Telephone exchange system, H. G. Webster,

930,512 to 930,615, 930,517, 930,519, 930,521
Telephone repeater, M. R, GlSON . s e e vnnns 930,854
Telephone service, apparatus and system for

measuring, ulfish .......... oo 930,547
Telephone system, H G. Webster,

930,516, 930, 518 930,520
Templet, W. C. West ..occvviennnnnnnn 930,637
Tenpin spotting machine, F. W. Coffin . 930,353
Threading machine, A. Emerson....... . 930,653
Ticket case, H. Stephan .........c.cc00uuune 930,429
Time recorders, registration regulatlon for,

G. W. Phillips .....ccceiiiiieiiinnnns 930,416
Time recording mechanism, J. & A. Dey..... 930,357
Tire upsetting and wire twisting machlne,

automatie, J. W. Peplinski 930,987
Tires to wheels, machine for attaching, H,

o StOUD teeiiieiiiiceniennn 930,502
Tool, combination, R J. Kennedy 930385
Tool comblnatlon, J. E. Nordlie.. . 930,411
Tool, combination, R. C. Kleffman. . 930,973
Toy, J. C. Turner ......co... . 930,633
Toy, H. BAITY eceeerecnecnnieracannannens 930,918
Toy operated by static electricity, puzzle,

E. A. Sullivan ................ ceeeeens 930,704

Track gage, Perkins & Forbes. 930,791
Transmission system, J. Schlig.. 930,419
Trap fitting, J. M. McKerchey .. 930,682
Traverse ring, T. D. Stone .... 930,999
Tray, S. J. Schlappich et al....... 930,890
Treeing machine, E. N. Chandler 930,93
Trephine, W. H. Hudson ........... . 930,477
Trip and signal device, G. A. Davis.. 930,356
Trolley retriever, M. D. Self ..... cees. 930,698
Trolley wheel holder, J. BAITY cececocceoes 930 336
Trough. See Spray trough.
Trunk, S. W. Bonsall ....... 930,343
Trunk, C. M. HowesS .......... 930,757
Tube expander, G. Wiedeke, Sr X , 930,821
Turbine blade and vane, G. Westinghouse... 930,907
Turbine blades, device for fixing, J. Dahl.. 930,735
Turbine buckets, forming U-shaped, H. Kel-

- 930,383
Turbine driven spinning, doubling, and twist-

ing machine, S. Z. de Ferranti......... 930,849
Turbine, elastic fluid, G. Westinghouse. 930,908
Turbine engine, C. A. Sturtevant....... 930,503
Turbine, marine, J. Wilkinson ............ 930,584
Turbine nozzle control, elastic fluid, G. West-

INZhoUSE cevvieerereceneeececanennnanns 930,906
Turbine, steam, J. Karrer ........ 930,766
Turbine water wheel, H. Broomell. 930,832
Turn table, C. M. Stanley ........... .. 930,629
Typewriter attachment, F. E. Riegger...... 930,885
Typewriter cylinders, attachment for, E.

Pease ..iiiiiiiiiiiiiiiiiiiiao. . . 930,415
Typewriting machine, A i 930,499
Typewriting machine, A. w. Steiger. 930,500
Typewriting machine, H. H. Steele 930,671
Typewriting mrachine, A. W, Smith 930,625
Typewriting machine, D. Briggs ... 930,642
Typewriting machine, J. J. Cooper..930. 930,731
Typewriting machine, W. F. Helmond 930962
Universal joint and four-wheel drive, A. H.

Fetzer .....ciiiiiiiiiiiiiiiiiiinnnn., 930,852
Vacuum jackets, sealmg, J. L. Fate........ 930,950
Vacuum tubes, automatic gas feed for, D.

M. MOOTE «eueueensuecensannnsnenennns . 930,404
Valve, F. A, Warter .............. . 930,635
Valve, controller, J. M. Horridge ... . 930,860
Valve, emergency, H. A. Dolley .......... 930,847
Valve for heating systems, vacuum, F.

Shurtleff ....ceeeeeeeeieeeneienancancns 930,893
Valve grinder, F. I. Harding .. 930,472
Valve, liquid, K. Kiefer........

, 930,387
Valve mechanism, O. Bartel 9,
Valve, tank, Bernesser & Crotty.
Valve, triple, J. Dillander
Vapor burner, . Risse
Vaporizer for disinfectants, G. Leininger...
Vehicle brake, F. Gettelman
Vehicle connection, J. J. Westcott ..

Vehicle wheel, Z. A. Curtis ....... ..
Vehicle wheel, Killen & Phillips...........
Vehicles, portable track for motor, Rober's

& JAmMES «eiivevencncocancnnnaneenane s 930,798
Vehicles, reglstermg device for passe ger

conveying, E. V. Jacka........... .... 930,761
Ventilators, transoms, and the like, m .:han-

ism for operating, J. F. Beatty........ 930,589
Vine cutter, L. R. Dean .......... . 930,846
Vise, adjustable, F. A. Pfeifer .. . 930,687
Vise, blacksmith’s, S. D. Ruth .. . 930,889
Walst M. H. Mergenthaler ceeresnnn . 930,6'
Wardrobe portable, W. F. Elchelman eeess 930,367
‘Washing machlne, T. McEachran..... eeess 930,680
Washing machlne ﬁe&ﬂnﬁ F. E. Thompson 930,706
Wave motor, W. ily . . 930,636
Weaner, calf, L. Goetschel 930,470
Weighing machlne, C. J. McLeod 930 875
Weighing machine, automatie, -

€rSON eecesessccssnscsnsoans «e.. 930,489
Weighing machine, eoin: ontrolled, eCT

McLeod ....eceee 930,876
Wells, apparatus for pulling ol

cssece « 930,480

Wheelbarrow, ‘W. Haslup ceee . 930,959
Whip socket,-J. Van Blarcom..... 930,577
Whip socket, locking, F. 7. Erlckson. 930,366
‘Windmill, N. & J. Wag er c.eeeeeeceenn.s 30,905
Windmill and elutch therefor, ¥. W. Pierson 930,794
Wire fabric machine, W. F. Drexler, Jr.... 930, 1944
Wire hanger for magazines, books, etc., J.

C. MIiCK ..cce0cecscocscnscccsscecsscss 930,775

Wire beddle, E. A, HartZ .c.eccee..e

‘Wire or cord tightener, B W. Cokeley
Wire stretching device, J. A. Kamp .o
Wrench, G. W. McElroy .
Yarn changers, controller for, H. H. West..

930,581

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
given. Address Munn & Co., 361 Broadway, New
York.

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

STYLES AND SIZES FOR ALL USES

Vertical in 2,3 and 25 H. P. Horlzontal Por-
table and_Stationary) 4 6. 8, 10, 12, 15 and 20 P.
Air=Cooled in 1and 2 H.P. Cail on our local agents
for further information or write us for catalog.

INTERNATIONAL HARVESTER CO. OF AMERICA
(Incorporated)

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

*3.0007%10,0001:

IN THE REAL ESTATE BUSINESS

‘We teach you bymailevery branch of the Real Estate,
General Brokerage, and Insurance Business and
appoint you Special Representative of thelargest
co-operative real estate and brokerage company.
Excellent opportunitiesopen to YOU. By our system
you can beginmakingmoneyin afewweeks without
interfering with your present occupation and with-
out any investment of capital. OQur co-operative de-
partment will give you more choice, salable propert;
to handle than anyother institution. A Cnmmerela{
aw Course FREE, Write for 62-page book, free.
THE CROSS COMPANY, 2908 Reaper Block, Chicage

w E L L DRILLING

MACHINES

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

WILLIAMS BROS., Ithaca, N. Y.

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. Regular
term opens August 23rd. For detailed information address

JOSEPH E. STUBBS, President

Reno, Nevada

COPY THIS SKETCH
and let me see what you can do withit. You
can earn $20 to $125 or more per week, as il-
lustrator or_cartoonist for mewspapers or
magazines. My practical system o Yersonal
individual lessons by mail will develop your
talent. Fifteen years successful work for
newspapers and magazines qualifies me to
teauhrlyou. Send me y our sketch of Presi.
dent Taftwitn 6c. in stamps and I will send
you & test lesson plate, also collection of
drawings showing posslhllmes for YOU.

OF ILLUSTRATING
The Landon School %na CARTOONING
1457 Schofleld Building, Cleveland, O,

Learn Watchmaking

‘We teach it thoroughly in us many months as 1t.
formeriy took years. Ioes away with tedious apprer.=
ticeship. Money earned while studying. Positions se-
cured. HKasy terms. Send for catalog.

Manufactured by contract. Punching Dies and Drawing Work
NEW YORK FLATIRON CO. Belle Mead, N. J.

Corliss Ennnes, Brewers
and Bottlers' Machinery. 1T'H VIL'T'ER
MFG. CO., 899 Clinton St., Mllwaukee. Wis

& EXPERIMENTAL WORK.

M U D EI. Inventions deveioped. Special Machinery,
E. V. BAILLARD CO.. 24 Frankiort Street. New York.
Expert Manufacturers

RUBBER. Fine Jobbing Work

PARKER, STEARNS & CO., 288-290 Sheffield Av., B’klyn, N. Y.
ELECTRIC LAUNCH MOTOR. — THE

design in this paper is for a motor of unugual simplicity
of construction, which can easily be built by an amateur
at small cost. It is intended for a boat of abom_t 24 feet
over all and 4 feet 6 inches beam, drawing 18 inckes, and
is capable of propelling such craft at a speed of 7 miles
per hour. lllustrated with 21 cuts. See SCIENTIFiC
AMERICAN SUPPLEMENT, No. 1202, Price 10 cents by
wail, from this office. and 'from u1l newsdealers.

Dies, Tools, Models,
Inventions perfected.
zo, LN AL

Machinery,
Specialties,
and Franklin Streets, (

Special
Metal

MOORE
& C

MODELS & exreriMentaL work

Anything from a Watch to an Automobile
Chas. E. Dressler & Co., Metropolitan Bldg., 1 Madison Ave., New York

DIE MODELS - SPECIAL
WORK TOOLS MACHINERY

NATIONAL STAMPING AND ELECTRIC WORKS
153-159 S. Jefferson Street, Chicago. 1.

HOEFT & COMPANY

Dle Makers, Model Makers, Machinery Builders, Punch Presses,
Light and lienvy Stampings. 1:0 Michigan St., Chicago, Ill., U.S.A.

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

- THE BEST EQUIPPED SHOP

For Mechanical and Electrical Manufacturing

Special Machinery, Jigs, Tools,

Repairs,Experimental Devices
Pesigning and Commercinlizing a Specialty

THE ROWLAND TELEGRAPHIC COMPANY,Baltimore, Md.

For i}rmmlar Materials
WORRELL
Ha.nmbal Mo., U. S. A.

DRYING MACHINES

NOVELTIES & PATENTED ARTICLES
MANUFACTURED BY CONTRACT. PUNGHING DIES. SPECIAL MACHINERY.
'E.KONIGSLOW STAMPING & TOOL WORKS, CLEVE LAND. 0.

Are you interested in Patents, Model or Experimental
y ork? Our booklet entitle

WHAT WE DO—HOW WE DO IT

will be sent to you on request.
KNICKERBOOKER MACHINE WORKS,
8-10-12 Jones btreet, New York

Inc,,

TheBall Transmission n—l
= Automobiles &MotorBoats 'Wﬂl—

NEW YORK GEAR WORKS.

S6 GREENPOINT AVE.,BROOKLYN,N. Y.

SEND FOR
CATALOG

ST. LOU18 WATCHMAKING SCHOOL, 8t. Louis, Mo,

~ Just Published—A BOOK OF INTEREST TO RIFLEMEN

The Bullet’s Flight from Powder to Target

The Internal and External Ballistics of Small Arms.

A

Study of Rifle Shooting with the Personal Element Ex-
cluded, Disclosing the Cause of the Error at the Target.

Tllustrated with one hundred and eighty-eight plates, showing the results of over three
hundred rifle experiments performed and chronologically arranged

By F. W. MANN, B.S., M.D.

Size 7% x93 inches.
TH[S s a thoroughly practical treatise and deals with

" importance or interest, and it possesses unusual value, not only b

384 Pages.

Price $4.00 postpaid

a subject the literature of which is not commensurate with its
it ft a large t of information, of a

very practical kind, but because this information is the resultof a practical experience on the part of the writer,

ext

ing over a period of thirty-cight years. The results of the author’s experiments, as here given, have

per-

sistently and laboriously worked out with an earnest desire to assist his fellow marksmen. In view of the fact that conjecturing
and theorizing have been so prevalent in rifle literature, the work has been kept free from speculation, except where they have
either been proved to be false or have been fully substantiated by recorded experiments. Most ofthe illustrations are photo-

graphic reproductions of the results of actual tests. Every page is full of interest for the rifle enthusiast.

Thereis a full

discussion of various kinds of rifles, of the effect of difference of length, of variations of rifling, etc., as well as of instructive

experiments such as that o f venting the barrel nearthe muzzle.
subjects treated, such as the Personal Element vs. M

An xdea of the contents may be gathered from a few of the
e Shooting ; Ultility of V ented Barrels; High-Pressure

Sharpshooting Powder; Telescope Mounts; Ruined Rifle Bores vs. Smokeless Powdcr vs. Primers; Accurate Ammunit.on
Difficulties ; Flight of Bullets; Gyration anJ Oscillation; Motions Executed by Normal Flying Bullcts: Determining Rifle
Twists ; Kineticsof Spin, etc. I'n many respects this work is unique in the literature that has been published on this subject.
It is a thoroughly practical work and will be found to be o f very real value to those who are engaged in a study of the ballistics
of the rifle with a view of improving the all-around efficiency of that weapon.

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

Less to Buy—Less to Run. Quick lly started.

engine. SEND FOR OATALOGUE.

TR

DON’T BUY GASOLINE ENGINES

alcohol engine, superior {o any one-cyllnder engine; revolnﬂonizlng power.

Its welght and bulk are half that of single cylinder
. Vibration practically overcome. Cheaply mounted onany wagon. It is a combination pomble,
EMPLE PUMP CO., Mfrs,, Meagher and 15th Sts., C

UNTIL YOU INVESTIGATE
“THE MASTER WORKMAN,*
[ two-qllnder gasoline, kerosene of

ity. Costs
stationary or traction

hicago. THIS IS OUR FIFTY-SIXTH YEAR..

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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COLD GALVANIZING.

AMERICAN PROCESS. NO ROVYALTIES. |
SAMPLES ano INFORMATION g APPLICATION. !
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VERY new model of the Remington Type-

writer since the creation of the industry Electro-Plating

Aoparatas and Materal
has represented a fundamental advance =

7 Sk Hanson & VanWinkle
= Co.,

Newarvk. N. J.
28 & 30 8. Canal St.
Chbicagn.

Made in the largest and most
up-to-date plant in the world

devoted exclusively to the manufacture| | The New

' Remington

% in typewriter quality and typewriter service.
|

Wire your order and have motor

shipped same day
This is only possible because
of our enormous outputs,

motor huggles and wagons
have proved their wo?tnlro
worth as pleasore
n, vehicles amd
3\ m o neysaving
work veh
for ﬂlnu

Write for our beanti-
ful three-color catalog—
it's an education in mar-
ine motors.

Stoeks of Gray Motors
carried in Boston, New
York, Philadelphia, Baltie
more, Norfolk, New Or-
leans, St. Louis, Chicago,
Los Angeles, San Fran-
cisco, Seattle, Toronto and boat and engine
St. Johns. ACCessOTies.

GRAY MOTOR CO,, 11 Leib Street, Detroit, Mich.

BRISTOL’S

Recording Il
Gauges

Write for News|
Bulletin No. 104

THE BRISTOL COMPANY
Waterbury, Conn.

of the eilllllud
i worl

Models 385"

Write for catalog of

10

Motor Vehicles
never fall—never got tired—cost no more thau a good horse and bu;
~—cost far leas to keep—do more work in less time than thres horses.
Take you anywhere and back again over any kind of rosds, in all
kinds of weatber. Run 30
miles on one gallon of - Maodel UDD.
gasoline. Simple,dur Y 12-H.-P. 8450
able, guaranteed -
mechanical con-

and

A llolnlyro Co.
rosdway, New York; 1780 Grand Ave.,
Ava. S0., Mlnnelpotll; Tudbope Hulnm- Cou, Orul.lu. Qan.

do this and more—for they represent the greatest
single advance which has ever been made in the
development of the writing machine.

Same of the New Features :

Iul. at,q_,udy “hite
light. Is better than

|
|

. wilkowt a cent deposit, prepay the freight p - electricity oracetylene
p 20 cllow 10 DAYS FREE TRIAL. Column Selector Ruilt-in Tabulator and cheaper than kero-
sene.
unheard of prices and marvelous offers A * o 3
on highest grade 1910 model bicycles. Back Spacer Single Dog Escapement ‘_‘;}I‘l‘."‘"l g[‘“;';gl'r'igom
Do not bu: . i 2,
FAGT{OHY{ PRICES 2y Two Color Dial Variable Line Space Lock Hght works,
a pair of tires from anyone at any price 4 Clcml—brighb—-bdor[eas
¢H until you write for our large Art Catalog v v — tabl
b=l andlearn our wonder/ ! proposition on first | New Carriage New Paper Feed } Stvios 2or exery one

200 styles for every pur-

sample bicycle going to your town.

RIDER AGENTS miviaesis
money exhibiting and selling our bicycles.
\ 'We Sell cheaper than any other factory.

Tires, Coaster-Brakes, single wheels,

Remington Typewriter Company
parts, q:mrs and’ sundries at half wusual prices.

(INCORPORATED)
 MERD CTOLE GO Bom L s Hicaco New York and Everywhere

BOOKS % “HOW’” o*WIRELESS

Making Wireless Outfits. By Harrison. Tells how to
make lnexpenslve wlre less andlng and recelvlng Outflts F‘.llly
illustrated.  Cloth. Price, 50 cents.

Wireless Telegraphi/ for Amateurs. By R.P.How- ’ X
grave-Graham. Gives full explanation of the construction and PH R l S ﬂ RTE R ;
working of apparatus for short-distance transmission. 160 &

pages. 51 illustrations, 12mo. Cloth, Price, $1.00.

pose, Fully gua teed.
Catalog free, Agems nnurtt'tll o
THE BEST LIGHT CO0.
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854.00 per day
The Record C AMERA-SCOPE

And we can prove it. Anyone can operate
it. Makes 6 finished button photographs a
minute. Price of Camera-Scope. with sup-
plies for making 30 pictures (en ugh to

A . A "l"l_ x : - - — A pay for the complete outtit) %23.00.
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atest on t e.su Ject. .u .y 1l uslfate . Paper cover. Price, 25¢c. Il! $50 ‘W’G” : : A necesslty WIth : m;:')ne_v fgr S e eri)te Lol
Sent postpaid on receipt of price, or set of 3 books for $1.60 \ K D need_ # W. 5. MOUNTFORD, 100 Maiden Lane, New York. N.Y
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. . e ere is no need of paying more
123 S. A. Liberty Street, New York City for gt’t 3 NO metal ¢an tOUCh YOU : ” a3 money for a woodwork%ng mgachix‘;e
thevre R _ ] e year than the priceof a
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Bradley;ml:olly\tlecl:)h;:ilct Institute ‘ : . - Sold E\’EFYWh ere 7 z . Band Saws  Swing Saws
zic:) epartment . 5 ) A
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Largest and Best Wateh School CORY PNEL

Shapers Planer and Matcher
Borers Band Saw Blades

Taid e B Bahrd A The Crescent MNachine Co.
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¥ rooms nearschosl at moderate rates. 230 Main Street  leetonia, Ohio, U. S. A,
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$9 50 quality. The finest pencils yet produced‘ Palmer Motors andHLalmChCS
_] 3 ABackus by this house, with 148 years’ experience in Pencil Making, are the ||| vitnder “oitionary ana Marine. One te

Twenty H.P. Catn m?l?g gﬁlﬁi&e. One to
|
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+ For vatihios, Giniioe, | Draeving, Copying and Ink Pencils

’ ’ ’ , PALMER BROS,, Co (.l O

New York: 30 E, 20th St. T
@% ASTE %b Boston: 85 Union St. Providence, ‘1\-
{ and Power

- : | Can be screwed on any faucet Sold by all stationers and dealers in artists’ and drawing materials.
BACKUS WATER MOTOR CO. Newark, N. J. Samples worth double the money will be sent you on receipt of 10 cts.

. W. B Dickerson Street, Newark, New Jerse
The Holtzer-Cabot A.W. FABER 4 Jersey

Jump Spark Magneto
il Double Brush Rigging, Heavy

S A L pyBRicarrs e | WE WILL MAKE iaces:
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Wa teach Watch Work. Jewelry,
Engraving, Cilock Work, Optics.
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Storage Batteries

The best for ignition and light.
No loss of current, Absolutely
reliable. Transparent jais are used
forall batteries. 6v olt. 60 ampere
hour batiery. Pwice %:27.00.

estimates on Send for catatogue
and Rugge |§!.!llsll¢;~|,§g-rr~ sr manufacture of any metal novelty. Automatic ma- ALBERT MULLER
THE HOLTZER-CABOT = chinery, tools, dies and expert work our specialty.
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derful Ferratype Machine which takes three different styles Am’"““ Finest Hotel on the Great Lake E“m"e"’“ the market. Eight sharp cut-
s

of pictures on Ylam 14x2}4 inches, and is reversible to | ting edges. each brought in-
:kieg‘:u‘z’i gad ""l""[" p“é"omsr ‘!"“‘Sl :)‘E, "2“ money | An 1deal resort for rest or pleasure—ten minutes’ ride from city, closetothe famous Go]f stantly into use by ball joint

aker on the market. I3 used on Street Fairs, Carnivals,etc. | § .

Our 1908 Model Telo Camera Scope, the latest button ma- links and other a"’“}']"’“irﬁf the ghreat Soutfh hPTrk Syslerl: dH?]sd 30 large al}l;y connection. Ea;l]y locked or
ch.ne in the market, makes and delivers six pictures 1n one rooms, 250 private baths. ete is the quiet of the lake, beach and shaded parks, or the released by turning handle.
minute. Price $15.00. Plates for any button machine 9nc. gayety of boating, bathing, riding or driving, golf, tennis, dancing and good music. Table PRICE £1.00

| always the best. Nearly 1000 feet of broad veranda overlooking Lake Michigan. For Send for 232 page catalog No. 18-B.
| || handsomely illustrated booklet address Manager, 51st Blvd. and Lake Shore, Chicago

13/x2}4, $1 per hundred. Mounts 2(¢. to 30c. perhundred. # -
reqiired withorder,balance C. 0. D. Write today for free catalog.
New York Ferroiype Co., 142-144 Delancey St., Dept. B, New York
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