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THE GATUN DAM MISREPRESENTATIONS.

If it is any satisfaction to the critics, who have
recently tried to persuade the people of the United
States that the present plan of building the Panama
Canal will result in disastrous failure, to know that
they have succeeded in imposing on the country the
cost of a highly expert commission of engineers, ap-
pointed to accompany Mr. Taft to the Isthmus, the
probability is that this is all the satisfaction they
will derive; for there is but little doubt in the mind
of any candid engineer who has examined
the latest data, furnished by Col. Goethals and his
band of very able assistants, that the lock canal as
now being constructed will be indorsed by Mr. Taft’s
commission. Certainly the ScIENTIFIC AMERICAN has
no anxiety as to the permanence either of the Gatun
dam, the locks, or the canal as a whole. We go even
further than this, and assert our belief that, by the
time the canal is finished, it will be impossible to find
a similar engineering work, which has been subjected
to such a searching preliminary investigation of the
debatable elements of its construction, as this canal
has received and is at present undergoing. Nothing
has been taken for granted, and millions of dollars
are being spent in preliminary investigation, meteoro-
logical, geographical, geological, and physical; with
the result that by the time of the opening of the
canal in the year 1915, the people of the United States
may be perfectly satisfied that this, the world’s great-
est artificial waterway, will be as lasting as the hills
which surround it and the two great oceans whlch
it has linked together.

These being the facts, we cannot but feel that the
time has come to utter a word of strong protest against
the yellow-journal methods which have been adopted
by certain professional men, in endeavoring to raise
a doubt in the unprofessional-—and that means the
majority of the public—mind, as to the character of
the work being done at Panama. It is not a difficult
matter to arouse popular apprehension concerning
hydraulic works of great magnitude. 1t is rendeéred
easy by the fact that the problems involved are often:

difficult and obscure, and the results of failure us‘ually'

include large losses in life and property. Because of
its great distance from the United States, and because
of the fact that this stupendous engineering work is
being built in a tropical country, whose physical char-
acteristics and climatic conditions are strange to the
people of the United States, the public mind is acutely
sensitive to alarmists’ rumors, particularly if they
are uttered by men whose technical knowledge and
wide experience in works of’ this character would seem
to qualify them to speak with authority.

We regret to say that the character of the profes-
sional attacks now being made upon the canal arouses
a serious doubt as to their being based upon convic-
tion and made in good faith. It is significant that

the most bitter opposition has come from men who

have their own pet schemes, either for a different type
of canal, or a different methed of .construction. In
each case these critics received an impartial and ex-
tended hearing before the Isthmian Canal Commis-
sion, to say nothing of large opportunities of present-
ing their views to the world through the medium both
of the technical and non-technical press. If these men
have failed of conviction they are, of course, entitled
to maintain their critical attitude; but the ethics of
debate, and particularly of professional debate, demand
that their criticisms be presented in a frank and fair
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spirit, free from aﬁy suspicion of subterfuge; and we
claim that it is subterfuge to select isolated statements
from the published reports of the investigation and
experiments of the engineers, separate them entirely
from their context, and impart to them a meaning
which they were never intended to convey.

As specific instances of this deliberate misleading
of the public by the time-honored method of throwing
dust into its eyes, it is sufficient to note two notorious
instances. During thé sinking of borings to ascer-
tain the character of the foundations of the Gatun
dam, a small quantity of water appeared in some
of the holes. It was insignificant in amount, rose
only a small distance in the holes, and was found to
be restricted to a few limited areas. Yet, on the
strength of this fact, the rumor was started that the
whole of the dam was founded upon a ‘“subterranean
lake”! Again, in preparation for the depositing of
the material of the dam by the hydraulic method, the
engineers built a rock fill across the valley along the
upstream and downstream edge or toe of the dam, the
object of which was to retain the solid material, as
it was deposited by the hydraulic dredges, and prevent
it from washing away with the water as the latter
drained away from the dam. During the progress of
the fill across the valley, it encountered the channel
of the old French canal, which during the past twenty
years had become filled with silt and mud. The ‘engi-

neers determined that it would be cheaper to dump-

the rock into the mud and let it sink to a solid foun-
dation, than to excavate the mud beforehand. Ac-
cordingly, the fill was carried across the old channel;
and, as soon as the load imposed was sufficient, the
material sank, as the engineers expected and desired,
displacing the mud on either side, until the rock
rested ultimately on the firm underlying ground.
No sooner was this trivial event, which had no sig-
nificance whatever as affecting the future permanence
of the dam, cabled to the United States, than it was
seized upon, worked up into an alarmist article
which, because of its pseudo-technical flavor, was well
calculated to arouse public apprehension, and was
distributed broadcast to the press.

The visit of Mr. Taft and his Board of Engineers
to the 1sthmus will have the desired effect of allaying
the public apprehension, which has been aroused by
such misrepresentations as we have above referred to.
But we are satisfied that, as far as the great body . of
civil engineers in this country is concerned, the facts
which have been developed by the surveys and experi-
mental work of the past few years, so far from shak-
ing their faith in the practicability of the present
lock-and-lake canal, have strengthened it immeasur-
ably.

THE NINTH ANNUAL AUTOMOBILE SHOW IN MADISON
SQUARE GARDEN. '

The ninth annual automobile show in Madison
Square Garden was held this year, as usual, by the
Licensed Association of Automobile Manufacturers,
two weeéks after the show of the American Motor €Cdr
Manufacturers’ Association in' the Grand Central Pal-
ace. Although the demand for space was greater than
ever, and every nook and corner was filled, the exhibi-
tion as a whole was not especially interesting, particu-
larly as far as novelties were concerned. There has
been no change from standard design by any of the
leading makers. They have contented themselves with
improving the details of their cars wherever possible,
as is shown in the case of the ignition of the motors,
which has been rendered more reliable by the general
adoption of magnetos. A coil and battery system is
generally fitted for reserve, and this being the case,
we believe that many owners of cars will be interested
in an improved ignition and lighting system, which
is intended to replace the magneto. A substantial

~multipolar dynamo, which weighs 8 pounds less than

the usual magneto, is geared direct to the engine, or
driven from the flywheel by means of a friction pulley
with a governor. A special current-governing device
makes it possible to set the charging current at any
desired figure up to 10 amperes, while an automatic
switeh closes or opens the chargimg circuit when the
dynamo- starts or stops. In this way the 6-volt storage
battexjy can always be kept charged, and used as a
sourcé of current for all the lights of the car, includ-
ing 30- or 40-candle-power tungsten-filament head-
lights. An electric siren or horn may also be used.
In addition to a special high-tension ignition appa-
ratus without vibrators, that is run from dry batteries
and that produces but one spark in each cylinder in
order to ignite the charge, 4 distinctly new device of
somewhat the same character was shown. This new
apparatus consists of an ordinary low-tension spark
coil with but a single winding, which is used in com-
nection with very small individual spark coils attached
to the spark plugs. The first coil is provided with a
condenser, and has one end of its winding grounded
through the battery, and the other end connected to
the center plate of a commutator, the four insulated
poles of which are connected to the primaries of the
four small spark coils. The condenser discharge, in
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addition to the regular curremt, passes through these
coils, and produces an oscillatory spark in the sec-
ondary at the plugs. This spark is very rapid, and it
also has the peculiar quality of not shocking one, as
does the ordinary jump spark. The apparatus does
away with vibrators, and while there -is but one spark,
it is sufficiently intense to have excellent igniting
qualities. _

Shaft drive has become even more popular than
magneto ignition, for all but three of the thirty firms
exhibiting touring cars showed shaft-driven cars, and
twenty-one of them showed this type exclusively.
Only cars of the heaviest and most powerful kind were
fitted with a double chain drive. In the matter of
transmissions, the selective sliding gear type is most
widely used. These transmissions generally give three
speeds forward and one reverse; but fourteen of the
twenty-nine gasoline touring car makers showed ma-
chines fitted with transmissions havmg four speeds
forward and one reverse.

The six-cylinder engine; while it has not inereased
in numbers very largely, has nevertheless- beécome a
favorite with many. ~Nine firms exhibited cars of
this type, and one of them especially will build
only six-cylinder cars during the present year; as
it did last year. The only firm producing air-cooled
cars that exhibited also had a six-cylinder machine,
while the one firm producing a two-cycle car showed
a three-cylinder two-cycle engine, which is, of course,
equivalent to a six-cylinder of the four-cycle type. The
practice of casting the engine cylinders in pairs is
followed by twenty-two makers, while eleven showeéd
separately cast cylinders, and two exhibited engines
cast in one piece. Low-tension make-and-break igni-
tion was found on the engines of but four makers, .

There were not so many popular-priced cars exhib-
ited as at the Grand Central Palace Show. But five
manufacturers showed four-cylinder touring cars, rang-
ing in price from $1,850 down to $1,400. The only
other low-priced machines were a single-cylinder tour-
ing car at $950, and a two-passenger buckboard at
$350. The large majority of machines ranged from
$2,500 to $3,500 in price.

A striking feature of the show was the exhibit of
motor bicycles in the basement. A score of different
makes of machines were exhibited. There were two
makes of four-cylinder motorcycles, and one machine
equipped with a three-cylinder engine, the cylinders
of which had a fan-like arrangement The majority
of the machines were fitted with single-cylinder or V-
type engines.

A number of commermal vehicles were shown in the
basement, among them being a huge fire-hose wagon
for the New York city high-pressure system. The
electric vehicles were also numerous, there bemg no
less than eight different makes on view.

THE LABOR INVOLVED IN LIQUEFYING HELIUM.

Few more telling examples of the modern physicist’s
dogged patience can be found than Onnes’ feat-in
liguefying helium. THe achievement is noteworthy,
not because any new light was shed on the physics' of
gases, but because of the painstaking methods em-
ployed. Dr. Onhes started at six in the morning. For
seven and three-quarter hours he labored to get twenty
liters of hydrogen before the real experiment could be-
gin. Between seventy dnd a hundred liters of liquid air
were necessary for the cooling of the helium gas. Liquid
air boils at 60 deg. C. absolute; hydrogen at 23 deg. C.
The difficulty was to lower the helium down this heat
precipice. Under the intense cold, the pressure of
the helium fell from 100 atmospheres to 40, and still
there was no trace of the formation of a liquid; but
as the last lot of liquid hydrogen was introduced the
temperature fell to 5 deg. absolute, and them with
difficulty Dr. Onnes was able to discern the layer sépa-
rating’ liquid from gas. It stood out with the sharp-
ness and precision of the edge of a knife—about sixty
cubic centimeters of liquid, which the physicist kept
under observation for about two hours. He exhausted
it with a pressure of between 2.3 centimeters and 7
millimeters of measure; but no solid was formed, and
the liquid remained mobile, with a density of 0.15,
the ratio of its volume to the volume of the gas being
as one to eleven. At the temperature achieved in this
experiment, hydrogen would become as solid as granite.
There is great need for further investigation. As Sir
James Dewar remarked before the British Association,
it is fitting that the final resolution of the last recalci-
trant gas should be the work of a Dutch scientist,
for it was on the work of Van Dir Waals that the
methods for the liquefaction of gases were largely
based.

-

In the matter of the purchase of an automobile, the
questions to be considered are the weight and ‘the
hofs‘e—power. Other things being equal, a motor car
should average less tham one hundred poumds to the
horse-power, and it follows that the lighter the weight
of the car, when materials are not sacrificed in its eon-
struction, the greater will be the economy in fuel and
tires.
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ENGINEERING.

The Secretary of War has recommended the removal
of what is known as Middle Ground, a series of ob-
structions to the navigation of the East River, 1%
miles to the east of Hell Gate. A depth of 17.8 feet
has been secured over this ground by work initiated
in 1893. The Secretary recommends that this depth
be increased to 26 feet at a cost of $1,733,080. ihe
blasting away of the reef will remove a serious
menace to the shipping which uses the inside route
by way of Long Island Sound.

That the rate of excavation of the Panama Canal is
greatly dependent upon the rainfall, is shown by the
increase in the amount of material removed in Decem-
ber over that taken out in November. During the for-
mer month, when there was a precipitation of 11.66
inches, the excavation amounted to 2,920,494 cubic
yards. In December, when the total rainfall was 5.93
.inches, the total excavation exceeded that of November
by 343,179 cubic yards and amounted in' all to 3, 263 673
cubic yards
than the highest record, made in March last, when
the total was 3,480,270 cubic yards.

So serious is becoming the question of supplying
ties for our railroads, that the Santa Fé system re-
cently sent 1ts manager of the tlmber and tie depart-
ment on a tour to the Orient and Europe, to make a
study of conditions. It was learned, among other
things, that three hundred years agd the Japanese
government began to conserve its forests; and that,
as a result of its foresight, Japan is now selling ties
to railroads in this country and Mexico. There is a
duty of twenty per cent on each tie imported into the
United States. That we should be paying a twenty
per cent duty on ties is one among many constantly
accumulating evidences of the thoughtless extrava-
gance with whiech our magnificent timber supply has
been ruthlessly swept away.

The statistics of British shipbuilding during the
year 1908 show that the depression of leading indus-
tries was by no means confined to this country. The
total tonnage of vessels launched in 1906 in Great
Britain was 1,828,090 gross tons; in 1907, 1,607,890
gross tons were launched; but in 1908 the total fell
to 902,756 gross tons. This, as compared with 1906,
represents a falling off of 50 per cent, and about 44
‘per cent as compared with 1907. Well may our con-
temporary, the Shipping World, speak of this as ‘“an
appalling decline, and the most depressing, unprofit-
able and unsatisfactory year in the history of this
great British industry.”

In a paper read before the recent road congress in
Paris, H. P. Maybury stated that reliable roads suited
to modern traffic would be secured by building them
as strongly as possible; reducing the camber to a uni-
form 1 in 30; coating the surface with the best obtain-
able hard material, gaging not less than 2 nor more
than 214 inches, and thoroughly rolled; using only
clean, hard gravel and chippings as the binding agent;
then cleaning the surfaces and applying a dressing
of a heated tar compound; and finally covering the sur-
faces thus treated with hard, clean gravel or granite
chippings and thoroughly rolling with a steam roller.
His experience has proved that such a surface is cheap,
almost dustless, and provides good traveling for trac-
tion engines and commercial motors and a good foot-
ing for horses.

The general manager of the underground system of
London, formerly general manager of the Public Serv-
ice Corporation of New Jersey, who is now in this
country, states that during the rush hour trains are
run at closer intervals, namely 90 seconds, than they
are during the rush hour on the New York subway.
The tubes, of which there are altogether about 100
miles in London, vary from 80 to 180 feet in depth
below the surface. They are served by large elevators,
which are worked in connection with the train sched-
ule by means of a system of signaling. There are also
80 miles of subway, built, like our own Rapid Transit
system in New York, just below the street surface.
This system, much of which was built and in opera-
tion over fifty years ago, was originally operated by
steam; but within the last few years it has been
equipped for electric traction.

Gen. Allen,' Major Squier, and Lieut. Lahm recently
appeared before a Senate Committee and made a strong
plea for the appropriation of $500,000 for the develop-
ment of the aeronautical branch of the work of the
army signal corps. The astonishing strides made by
both the dirigible and the aeroplane during the past
year have established the practical character of these
machines, considered in regard to their military possi-
bilities. Enough has been done to make it certain
that aeronautics will figure largely in future mili-
tary operations. Just how largely, or in what way,
it is too early to determine; but sufficient demonstra-
tion has been made to render it imperative upon our
government to keep abreast of the foreign powers in
developing this new arm of the service,

This is only 216,597 cubic yards less
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ELECTRICITY.

The tunnel under Washington Street, in Bogton, has
been equipped with a very complete telephone installa-
tion which is open to the use of the public. There
are twenty-four pay stations at the eight railway sta-
tions of the tunnel. The booths are provided with
the three-slot type of instrument, and are entirely
automatic in their operation. ’

The British Meteorological Office has arranged with
shipping companies to report the condition of the
weather on the Atlantic by means of wireless tele-
graphy. The ocean is divided off into numbered areas,
and the number of the section is to be given with each
report. This will enable the office to make more ac-
curate forecasts of weather conditions.

A Swedish transmission line has recently been in-
stalled in which over certain sections a cable is used
in which a hemp core is imbedded. It is claimed for
this cable that the strain is distributed more uniformly
tha,n'_,With a wire core. This cable is used only at road
crossings and is calculated to overcome danger due to
the 11ne breakmg at such vital points.

'I'he Health Department of Chicago has been making
a series of experiments with various car-ventilating
systems. Four different types of ventilators have been
examined, and these have been described in their re-
cent report, although the preferred system has not
been indicated. The department has come to the con-
clusion that ventilation is a necessity, and should be
required on Chicago’s railroads.

An interesting hydro-electric plant has been in-
stalled on the Kerka River, in Dalmatia, Austria-Hun-
gary, to generate electricity used in the manufacture
of carbide. A novel feature of this plant is that in
order to do away with transformers high-potential
three-phase generators are used, producing electricity
at 30,000 volts, which is fed directly into the trans-
mission line. The latter is 21 miles long.

Under the new régime in the Turkish empire the
restrictions on electrical apparatus, of all classes, have
been removed. The government is planning to estab-
lish a telephone service similar to its telegraph serv-
ice. This is a very interesting illustration of the ad-
vance of the Turkish government, which heretofore
has had a particular dread of electricity owing to its
connection with the word dymamo, which obviously
must have something to do with dynamite.

Electrical fireboats have been put into service in
Chicago. The boats are driven by two electric motors
operating independently the twin screws. The current
is supplied by generators direct-connected to steam
turbines. Directly coupled to each generator set is a
centrifugal fire pump. The particular advantage of
using electricity: for these boats is that the command
of the vessel is entirely under the direct and imme-
diate control of the captain. This is particularly im-
portant in the congested Chicago River.

Our consul at Nantes, France, reports the use of the
telephone in fishing in Norway. A special form of
microphone is used, which is inclosed in a thin water-
tight steel box, kept in communication with a tele-
phone receiver on the fishing boat. By means of this
apparatus, the fisherman is informed of the approach
of fish by the peculiar sound produced in the instru-
ment. A whistling sound indicates the approach of
herring, while a sort of grunting sound announces the
arrival of codfish in the neighborhood.

Consul-General A. W. Thackara, of Berlin, reports
the following charges for wireless telegraph messages
at German coast stations: Besides the regular tele-
graph rates of 5 pfennigs (1.19 cents) a word, mini-
mum price 50 pfennigs (11.9 cents), there is a charge
of 15 pfennigs (3.57 cents) a word, minimum 1.5
marks (35.7 cents), and if the message is sent to a
steamer which can be reached from the coast station
an additional toll of 35 pfennigs (8.33 cents) a word,
minimum 3.5 marks (83.3 cents), is charged.

One of the problems which has arisen in connection
with the construction of the House and Senate office
buildings in Washington has been a method of trans-
porting Congressmen from their offices to the capital.
A subway has been built, and it was first proposed to
install a small electric railway in the tube. But the
plan was abandoned because of the noise of such a
system. It is now proposed to provide small rubber-
tired electric cars, furnished with storage batteries,
which are so constructed that they can be used for
carrying freight when not otherwise needed.

The government telegraph lines in France have
adopted a system of charging only one centime or a
fifth of a cent per werd for messages dispatched at
night. This rate applies to messages containing at
least fifty words. In this way it is hoped to keep
the wires almost as busy at night as in the daytime.
The value to the commercial world will be that a busi-
ness man can send by telegraph a communication, com-
parable in length with an ordinary letter, and ‘at but
little over regular postage rates, with the assurance
that the message will be delivered the very first thing
on the following morning.
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SCIENCE.

The eighth moon of Jupiter, discovered only within
the last two years, has been photographed at the
Greenwich Observatory. The satellite has been photo-
graphed but few times since its discovery and the de-
termination of its position now accords with previous
computation of its position by astronomical methods.

An apparatus has been invented for measuring the
elasticity and the hardness of India rubber. The
elasticity is determined by dropping a steel ball on the
rubber from a measured height, H, and observing the

A h
The ratio —

H
is proportional to the elasticity, The hardness is de-
termined by forcing a sharp point into the rubber.
The force exerted and the depth of penetration are
recorded automatically on graduated circles, and the
combination of these indications gives the degree of
hardness. With this apparatus the relative value of
various specimens of 1ndia rubber can be determlned
very easily and rapidly.

So large a quantity of copper is required to color
canned vegetables thoroughly that the only safe rule
is to prohibit the addition of copper salts absolutely.
The objection that this prohibition would favor im-
ported canned vegetables, at the expense of the domes-
tic product, should be met by a rigid inspection of im-
ports. The quantity of copper may be determined by
incinerating the vegetables, leaching the ash with nitric
acid, evaporating to dryness, dissolving the residue
in hydrochloric acid, neutralizing the solution with
ammonia, acidifying it slightly with hydrochloric acid,
and precipitating the copper with zinc in a vessel of
platinum.

In 1907 many specimens of Seltzer water were ex-
amined by Dr. Klein, who found that most of them
contained great numbers of micro-organisms. This
result created some surprise, for carbonic acid under
pressure was -supposed to be fatal to all bacteria. Dr.
Klein admits the germicidal power of carbonic acid,
but finds that it acts very slowly in Seltzer water,
which may contain living bacteria four months after
bottling. As a rule, carbonated waters are consumed
a few weeks after bottling, and it appears impracti-
cable to demand that they be kept long enough to
insure self-sterilization. Consequently, English pro-
ducers of mineral waters formed an association, which
prescribes the precautions required to insure the pro-
duction of perfectly wholesome waters, and issues cer-
tificates to members who adopt those precautions.
English bacteriologists find that the waters furnished
by these manufacturers are perfectly wholesome, but
they remark that the search for absolutely germ-free
water is Utopian, for even distilled water becomes in-
fected on the slightest exposure to the air. All that
can be exacted is that perfectly pure water shall be
employed in the manufacture and that the process
shall be so conducted that the bottled water shall con-
tain no more bacteria than the water from which it is
made.

height, h, to which the ball rebounds.

The extraordinary vogue of the pictorial postcard
has resulted in the evolution of various projecting
lantern devices, whereby the pictures resplendent in
all their colors may be thrown like a transparent lan-
tern slide upon a sheet. One of the latest and most
successful of these has recently been perfected in Eng-
land under the name of the “Fifax” refiectoroscope..
It is an ingenious device, and is intended to dispense
with the necessity of preparing special glass slides
for lantern projection. In general appearance it re-
sembles the popular magic lantern, but instead of the
light being transmitted through the condér’fser, slide,
and lens in a direct line, the image is projected upon
the screen by reflection, as its name implies. The pic-
ture to be shown is placed at the back of the lantern,
where a powerful beam of light of 3,000 candle—power
is concentrated upon it by means of two reﬂectors
and the 1mage is retransmitted therefrom through the
lens onto the screen. The feature of this particular
apparatus is' the lighting system, whereby such an
intense, powerful illumination is obtained. = Though
desigmed for use with’ electricity,” oxyhydrogen, petro-
leum, or other lighting mediums, gas is recommended
as providing the steadiest and most penetrating beam.
The burners are of a special high-pressure type, and
fitted with incandescent mantles, and the projection
is such that the reflection is as vivid and striking as
if a high-grade glass lantern slide were used.. Not
only can picture postcards be projected in -this man-
ner, but ordinary photographic prints printed by any
process, as well as ordinary letterpress printing. 1t
will be realized that the system not only appeals to
those who possess no knowledge of photography, but
to the amateur in the latter art represents a consider-
able saving in the preparation of slides.. With the
high-pressure incandescent gas system the cost of
operation averages about half a cent per hour. The
picture transmitted can be projected for a consider-
able distance; but the brilliancy and definition natural-
ly decrease with the distance,
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THE BRITISH ARMY AEROPLANE.

After carrying on a series of experiments last Sep-
tember and October, the aeroplane designed by Capt.
S. F. Cody, of the British Aeronautical Corps, was re-
modeled and has lately been given some further trials.

As first designed, this machine was similar to the
present aeroplane. The dimensions of the planes
were 40 feet long by 71 feet wide, and they were
spaced 8 feet apart. Movable wing tips were arranged
at the ends of the lower planes, the horizontal rudder
being placed in front and the triangular vertiecal rud-
der at the rear. There was also a small triangular
vertical surface above the main planc at the center.
The flights made by this machine were 304 feet on
September 29, 200 feet at 10 feet elevation on October
14, and 1,200 feet at 30 feet elevation in 27 seconds on
October 16. In the last flight the machine tipped to
one side and was smashed when it struck the ground.

The planes of the new machine are about one-third
longer than those of the old one, and the total weight
of the machine is some 1,500 pounds. The same 50-
horse-power 8-cylinder Antoinette motor is used. It
is placed at the front of the lower plane in the center,
and drives two peculiar propellers located each about
4 feet on either side of it at the front edge, by means
of chains. The movable wing tips have been placed
beside the horizontal rudder, so that they are pracii-
cally extensions of it. One of these turns upward
and the other downward when the steering column is
swung from one side to the other, while a forward
and backward motion of the steering column turns the
horizontal rudder. The vertical rudder is placed at
the rear as before, and is worked by turning the steer-
ing wheel. The 3-gallon gasoline tank is placed
above the motor, and the radiator is located vertically
behind the aviator’s seaf, which is back of the
motor. The motor is mounted upon a substantial
chassis and strong springs are interposed between this
chassis and the axles of the running gear for the pur-
pose of absorbing the shock when the machine strikes
the ground.

The most notable feature of this aeroplane is found
in the two propellers. These are of a peculiar type
similar to that described in the SUPPLEMENT of Decem-
ber 19, 1908, by Mr. Sidney H. Hollands. The peculiar
feature is that the blades are broader at their base
than at their ends, the width at the base being 24
inches, and the width at the outer end being but 5
inches. The length of the blades is about 3 feet. They
are made of aluminium and are curved somewhat
like a sugar scoop. Each one is mounted on a stxong
piece of steel tubing. Mr. Cody, as well as Mr. Hol-
lands, both claim to have found that a blade of this
shape gives better results than the usual form of
blade, which is narrower at the base than at the tip.
It is only in this respect that Mr. Hollands’ propeller
resembles that used by Mr. Cody on the British army
aeroplane. In a letter to English “Aeronautics” Mr.
Hollands describes his propeller (with which he
claims to have obtained a thrust of 26 pounds per
horse-power) as having two “narrow-tipped blades of
a special conchoidal (or irregular crescent-shape)
cross-section, set to pitch-angles of maximum efficiency.
These angles, together with the other foregoing essen-
tial features, were all separately -determined by a long
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peller is superior to those used on the army aeroplane
and that it was designed some years before the pro-
pellers of Mr. Cody.

According to a cable report, the first test of the
remodeled aeroplane occurred on the 20th instant.
Two short flights were made by Capt. Cody success-
fully, but the third one was terminated, after the ma-
chine had traveled some 300 feet at a height of about
20 feet from the ground, by the buckling of.the hori-
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3. Bach essay must be typewritten and identified
with a pseudonym. The essay must be inclosed in a
plain sealed envelope, bearing only the pseudonym.
With the essay should be sent a second plain sealed
envelope, also labeled with the pseudonym, and con-
taining the name and address of the competitor. Both
these envelopes should be sent to “Fourth Dimension
Editor, ScIENTIFIC AMERICAN, 361 Broadway, New
York, N. Y.”

Three-quarter front view of the aeroplane.

The movable tips at each end of the horizontal rudder, the motor and propellers, the three-wheeled chassis with buffer wheel in front, are all
visible in this photograph.

zonal rudder, and the aeroplane fell heavily and was
badly wrecked.
—_— . r-——
The Meeting of the Society of Automobile Engineers,
On Tuesday of last week the Society of Automobile
Engineers held a meeting at the Automobile Club of
America in the morning, and in the building of the

United Engineering *Societies in the afternoon. The -

opportunity was taken to make some tests upon the
dynamometer of the Automobile Club. A Fiat machine
was first tested, and at a speed of 40 miles an hour,
20-horse-power was developed at the rear wheels. The
Benz racer, which obtained second place at the Grand
Prix race at Savannah, was next tested, and on the
second speed it attained a road speed of 65 miles an
hour with the development of 100 horse-power. Dur-
ing this test the.drawbar pull rose as high as 750
pounds. When it is remembered that the machine is

fitted with four speeds, it can be seen that when

traveling 90 miles an hour this machine must develop
well over 100 horse-power.

At the afternoon session of the Society several pa-
pers were read upon ‘“Autogenous Welding,” “Stand-
ardizing Motor Bearings,” “The Economics of Weight
Reduction,” and “A New Type of Indicator for Gaso-
line Engines.” ’
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A $500 Prize for a Simple Explanation of the Fourth
Dimension,

A friend of the SciENTIFIC AMERICAN, who desires to

remain unknown, has paid into the hands of the pub-
lishers the sum of $500, which is to be awarded as a

End view of the British army aeroplane.

Note the vertical rudders in the front and rear, the propellers and motor at the front edge, and the vertical gasoline tank and radiator between

the planes at the center and toward the rear.

The flag and streamers show the direction of the wind.

THE NEW AEROPLANE OF THE BRITISH ARMY AERONAUTIC CORPS.

and careful series of comparative experiments. The
blades have a twist, and the pitch is 0.7 of the diam-
eter. It is most efficient at high speeds (the driving
torque being relatively very small), and the essential
features of the design lend themselves to strength
and rigidity. It is constructed wholly of high-grade
steel, and the 2 meters diameter type weighs 13
pounds, with a factor of safety of six, at 1,200 revolu-
tions per minute,” Mr. Hollands claims that his pro-

prize for the best popular explanation of the Fourth
Dimension, the object being to set forth in an essay
the meaning of the term so that the ordinary lay
reader can understand it.

Competitors for the prize must comply with the fol-
lowing conditions:

1. No essay must be longer than 2,500 words.

2. The essays must be written as simply, lucidly,
and non-technically as possible.

4. All essays must be in the office of the ScIENTIFIC
AMERICAN by April 1, 1909.

5. The Editor of the SCIENTIFIC AMERICAN will re-
tain the small sealed envelope containing the address
of the competitor and forward the essays to the Judges,
who will select the prize-winning essay.

6. As soon as the Judges have agreed upon the
winning essay, they will notify the Editor, who will
open the envelope bearing the proper pseudonym and
containing the competitor’s true name. The com-
petitor will be notifled by the Editor that he has won
the prize, and his essay will be published in the ScIEN-
TIFIC AMERICAN.

7. The Editor reserves the right to publish in the
columns of the SCIENTIFIC AMERICAN or the SCIENTIFIC
AMERICAN SUPPLEMENT three or four of the more
meritorious essays, which in the opinion of the judges
are worthy of honorable mention.

Prof. Henry B. Manning, of Brown University, and
Prof. S. A. Mitchell, of Columbia University, will be
the judges.

AERONAUTICAL NOTES.

Wilbur Wright has gone to Pau, in the south of
France, where he has been joined by his brother Or-
ville. These two famous aviators expect to spend
some time at Pau making flights and conducting ex-
periments. The French company that is selling their
machines already has orders for thirty-three in hand.

Glenn H. Curtiss, our only other famous aviator and
the first winner of the ScIENTIFIC AMERICAN Trophy,
has left for Dr. Bell’s home near Baddeck, Nova Scotia,
where he will aid the other members of the Aerial
Experiment Association in conducting experiments
with Dr. Bell’s tetrahedral-cell aeroplane (which is to
be fitted with a motor and propellers) and also in
making further flights with the “Silver Dart.” This
‘fourth aeroplane of the A. E. A. has been fltted with
runners so .that, like the first one, it can be started
on the ice. Before starting on his trip, Mr. Curtiss
has completed the drawings for a new 4-cylinder,
water-cooled aeronautic motor of about 25 horse-power
and not more than 100 pounds weight. The first en-
gine of this type will be built at once.

The sheds of the Aeronautic Society at Morris Park
now contain two new aeroplanes which are being work-
ed upon daily. These are the 450-pound machine of
Frederick Schneider and an aeroplane of nearly double
this weight that is being built by W. R. Kimball.
Both machines are of the Wright type and both have
novel features. The former has a pivoted horizontal
surface in the rear above the vertical rudder in addi-
tion to the usual front horizontal rudder. An Adams-
Farwell revolving-cylinder motor of 36 rated horse-
power and but 98 pounds weight drives two 68-inch
propellers in opposite directions. A third propeller
can be used in the center between the other two if
this is found desirable.  There are three control wheels
for operating the various rudders. Mr. Kimball’s ma-
chine has a row of eight 4-foot propellers placed be-
tween the planes and extending nearly their entire
width. These propellers are driven by a wire rope
in the same manmer as on this experimenter’s heli-
copter, and the same 50-horse-power, two-cycle motor
that was used on this machine is to furnish the motive
power. This is the first application of multiple pro-
pellers—i. e, of more than two or three—to an aero-
plane, and it will be interesting to see how this method
of propulsion ‘(which is claimed to be more efficient)
works out in actual practice.
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TAXIMETER FRAUDS.
BY ROGER B. WHITMAN.,

‘When the taximeter was first introduced into New
York city, the cab-using portion of the population was
more or less familiar with its workings through hear-
say, and expected at once to receive the benefits that
were being derived from its use in the European cities.
This was not immediately the case, and the complaints
of overcharges were more frequent than with the older
system of payment. Even after an experience of two

years, it is common to hear complaints-made of the

service; and it is very generally supposed that it is
because the chauffeurs have methods by which they
can handle the instrument in such a way as to defraud
the public. This was undoubtedly possible when the in-
struments were first brought out, for it was only to be
expected that unscrupulous chauffeurs should attempt
to tamper with the mechanism, in order to cause it to
register incorrectly. The different methods by which
this was done have been learned by the taximeter man-
ufacturers, and step by step they have provided safe-
guards for the mechanism, until at the present day it
is difficult, if not impossible, to derange it without
detection,

The claims of overcharge now being made are
usually due to the ignorance of the riding public in
the reading of the instrument, or in their neglecting
to take simple precautions. The mechanism of the
taximeter is complicated, but the results as far as
the passenger is concerned are simple. In most
cases, he will find on the face of the instrument
the charge for the mileage covered, or for the time
which the vehicle has been kept waiting. A separate
dial charges the cost of carrying luggage, and the fig-
ures on this are to be added to those on the principal
dial to obtain the total charge. In at least one instru-
ment it is necessary to make only a single reading,
all charges appearing as one set of figures.
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which is operated by the movement of the car, and
the other by a clockwork. One or the other of these
two wheels actuates the counting mechanism, that

97

The various makes of taximeters in use in New
York city differ somewhat in their action, and famili-
arity im the reading and possible misuse of one may

310
<pRIFF

VACANT

0 0
DoLLARS @

EXTRAS - NCLUDED ABOVE.
§ ‘K 0

DOLLARS®  QENTS

Rear and front views of the Jones taximeter.

shows the charge against the passenger on the face
of the dial. If the car is moving, the wheel driven by
the forward movement of the car operates the figures,

Rear and front views of the Lavalette taximeter.

In order to safeguard himself from an overcharge
by an unscrupulous chauffeur, the passenger must
have some knowledge of the instrument itself. The
mechanism consists of two whecls or disks, one of

the wheel actuated by the clock then moving more
slowly, and having no effect on the counter. If the
passenger halts the vehicle, it is the wheel driven by
the clock that operates the counters.

not protect the passenger who encounters another. In
the Kosmos taximeter, the fiag has four positions.
‘When in the upright position, the mechanism is thrown
out of engagement, and this is used when the car is
waiting for a passenger. The flag is attached to a
shaft, and when the vehicle is hired, the flag is moved
in such a manner as to give the shaft a portion of a
revolution, which will cause the figures 1 or 2 to
appear on the dial under the word “tariff.” With
some cab companies, tariff 1 is used for one or two
passengers, tariff 2 being employed when three, four,
or five passengers. are carried. Other cab companieg
have but one tariff, regardless of the number of pas-
sengers. ’

When hiring a taximeter cab, the passenger should
first inquire from the driver under which tariff the
taximeter will be operating; and as there are different
rates in use in New York city, he should have it made
clear whether he will be charged 30 cents or 50 cents
for the first half mile. On accepting the passenger,
the chauffeur turns the flag, and the charge figures for
the first half mile appear on the face of the dial, the
passenger being entitled to transportation for that dis-
tance. On the ccmpletion of the half mile, the charge
for the next quarter or half mile is added, the pas-
senger thus being charged in advance. 1f the passen-
ger requires the cab to wait, the charge for this form
of service is added by the clockwork, new figures ap-
pearing at the end of every six or ten minutes, ac-
cording to the tariff.

At the end of a trip, the flag should be thrown to a
third position, known as “payment.” This will dis-
connect the recording mechanism from the clock and
vehicle wheel, the figures indicating the charge re-
maining exposed on the dial. This position is pro-
vided in order that the passenger may make change
without having the total fare altered by the action of
the clock. When the fare is paid and the transaction
completed, the flag is moved to the “vacant” position,
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The flag of the Kosmos taximeter has four positions. There are two tariffs. The passenger should note the position of the flag and the tariff number.

TAXIMETER FRAUDS,
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and the figures on the dial then become obscured.

The flag on the Franco-American taximeter has but
two positions, the ‘“vacant” and the ‘“recording.” The
number of the tariff to be used is operated by a key
or lever, as is also the ‘“non-recording” device.

The flag shaft on the Jones instrument makes a
revolution for each transaction, passing successively
through the positions of “tariff 1,” “non-recording,”
and “tariff 2” to the “vacant.” In these two instru-
ments the “non-recording” position is used while the
passenger is paying the fare, and also when the car is
held up by a traffic block, a mechanical derangement,
or other cause for which the passenger should mnot
legitimately be charged.

The unscrupulous chauffeur can profit by the ignor-
ance or inattention of the passenger. One passenger
-having been discharged, and another immediately hail-
ing the cab, the chauffeur may not throw the flag from
the “non-recording” position to the “vacant” and then
to the “tariff” position, as he should do, but on some
makes of taximeters can move it from “non-recording”
backwaﬁ)‘d to “tariff.” If the passenger does not notice
this, at the end of his trip he will be required to pay
the sum shown on the taximeter, which includes the
charge of the previous passenger as well as his own.
This is particularly likely to be the case where the
first passenger had only a short ride, the chauffeur be-
ing reasonably certain that the second passenger will
not quibble over a matter of 30 to 60 cents. Again,
with any make, at the end of the trip the chauffeur
may move the flag from the “tariff” position through
the “non-recording” to the “vacant” without stopping.
The figures will thus disappear from the face of the in-
strument before the passenger has had time to read
them, 80 he must take the chauffeur’s word as to the
charge. :

If the passenger will assure himself of the correct
position of the flag, and will insist on reading the taxi-
meter before making his payment, he will protect him-
self against an overcharge. ’

The taximeter is actuated by means of a flexible
cable driven by a star wheel that is operated by the
rotation of one of the vehicle wheels. The connection
between the star wheel and the vehicle wheel may be by
spur gears, or by a spiral of 114 turns attached to the
spokes of the driving wheel. With taximeters operat-
ing by a spiral, it is possible in some cases to bend
this in such a manner that it engages two teeth of the
star wheel where it should engage but one, the taxi-
meter then registering double.

An accurate operation of the taximeter cannot be
secured when it is driven by one of the driving wheels
of the car. The driving wheels are controlled by the
engine, and if running on a slippery pavement, they
may revolve more than once where the front wheels,
which are actuated by the forward movement of the
car, would make but one revolution. If a chauffeur
runs his car with the taximeter-controlling wheel on
a slippery portion of the pavement while the other
driving wheel has good traction, a far greater mile-
age will be recorded by the instrument than should
justly be the case. 1t is quite usual to see taxicabs
operating on slippery days with a non-skid device on
the wheel that is not operating the taximeter. The
action of the differential, due to the difference in the
traction of the two driving wheels, will then cause
the taximeter to register a far greater mileage than is
legitimate. The profit due to this comes only in part
to the chauffeur, for he usually gets a percentage of
the day’s takings. It is the company operating the
taxicabs that will receive the greatest benefit from
an arrangement of this sort. In certain European
cities it is against the law to operate taximeters by
one of the driving wheels of the vehicle, and this is
undoubtedly a great protection to the traveling public.

The taximeter itself is protected by lead seals, which
must be broken in order that access may be gained
to any part of the mechanism. Because of this, the
chauffeur does not attempt to dismount any of the
mechanism; and even should he disconnect the star
wheel, so that the instrument will not register at all,
the discrepancy between the normal mileage of his
car and the reduced mileage shown by the instrument
as a result of his act, would lead to his prompt detec-
tion.

. It is possible for the chauffeur to defraud the com-
pany by carrying passengers while the taximeter flag
is in the ‘“vacant” position, collecting from them what
they are willing to pay, and explaining the extra mile-
age shown by the instrument as having been required
in returning from some distant point after the dis-
charge of a passenger. He can also run with the flag
in the “non-recording” or “payment” position, when
no corresponding charge will appear on the instru-
ment; but as the taximeter clockwork records for the
benefit of the company the minutes during which the
flag is in this position, an excess would lead to his
detection.

In London, all taximeters are under the strict super-
vision of the police department; and not only must
each make be passed upon, but every instrument must
be tested and stamped before it can be put into service.
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In Paris, as well as in London, the police have the
authority to stop any taxicab for the purpose of in-
specting the instrument and receiving assurance of its
correct operation, and can also arrest any chauffeur
whose flag is not in the proper position for the num-
ber of passengers he is carrying.

The large transportation companies operating taxi-
cabs in New York city are sincere in their endeavors
to protect their patrons from overcharges, and inquire
into all complaints. They state that a considerable
proportion of the complaints made to them are due
to the carelessness of the passenger in not noticing
the position of the flag or in neglecting to read the
instrument, and in unfamiliarity with its operation.
In going to a point exactly one mile distant from the
starting point, for example, the direct run would re-
cord a charge of 50 cents; but if traffic conditions re-
quired the driver to go even slightly out of the way,
the instrument would record 60 cents. The taximeter
measures the distance in units of one-quarter of a
mile, and makes its charge in advance. A recognition
of this fact would remove one cause of discussion be-
tween passenger and chauffeur.

When a knowledge of the taximeter is instinctive in
the traveling public, the chauffeur will not attempt to
mislead or to overcharge; but until then it is only to
be expected that unscrupulous drivers will endeavor to
add to their incomes by imposing on the ignorance or
credulity of their passengers.

.
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CLAY PRODUCTS OF THE UNITED STATES.

Bricks have been found as old as 4000 B. C, so
that their use is coeval with the birth of history. In
the Middle Ages, with the rise of Gothic architecture
the use of brick greatly declined. It was not until
the reign of Queen Elizabeth that the manufacture
again flourished in England, and it was not until 1625
that bricks began to be made of uniform size.

In this country brick were probably first burned in
the colony of Virginia as early as 1612, says Charles
E. Hall in an interesting Bulletin of the Bureau of the
Census. In New England brick and tile making seems
to have been followed as an independent calling about
the year 1647. Though the product was of good qual-
ity the industry did not thrive, as money was scarce
and timber plentiful, and it was not until after the
revolutionary war that home-made bricks came into
general use. With increasing prosperity the desire
and necessity for more substantial structures arose.
The growth of the industry from year to year natural-
ly provided a stimulus for the invention of machinery
that would produce better brick, new shapes, and
different sizes; and in turn these new inventions con-
tributed to further the growth of the industry. The
earliest record of a patent issued by the United States
Patent Office for brickmaking is dated May 15, 1800,
and was for a brick and tile machine invented by G.
Hadfield, residence not recorded. Other patents issued
about that time were one to E. Miller, July 17, 1802,
for a brick machine; one-to N. and P. W. Miller, Janu-
ary 5, 1804, for a brick and tile machine; one to W.
Hodgson, Richmond, Va., May 22, 1805, for an appar-
atus for making tile, brick, etc.; and one to J. F.
Gould, Newburyport, Mass., March 1, 1806, for a brick
machine. The first patent granted for a brick-kiln
was issued to H. Read, of Kensington, Pa. June 17,
1840; and the first for a brick dryer, to S. M. Parish,
of Baldwinsville, N. Y., August 16, 1864.

Although much the same process for making brick
and tile has been used for ages, the evolution of the
industry through the use of improved methods and
machinery has brought about a great change in the
character of the product. It is a long stride-from the
use of hand pick and shovel to steam shovel in uncov-
ering the clay bed; from the old-fashioned ring pit to
the machine that grinds, tempers, aifd molds; from the
use of a hand mold to the machine with a capacity of
100,000 bricks per day; from the open air system, or a
weather beaten drying shed, to the utilization of arti-
ficial heat for drying; from the temporary to the pat-
ented continuous kilns; and from the poorly made pro-
duct of years ago to the firm, straight-edged, and other-
wise well finished product of to-day. Of the $119,956,-
959 capital invested in this industry, the machinery,
tools, and implements represent $33,295,324, or 27.8
per cent, an increase in five years of $16,045,486, or 93
per cent.

Common Brick.—Enormous quantities of common
brick are manufactured in all sections of the country.
Surface clays are generally used, and more attention
is given to the volume than to the color and general
qualities of the product, as the price is low and the
brick used mostly in ordinary wall construction and
foundation work. :

Sand-lime Brick.—The sand-lime brick industry has
passed the experimental stage, and though still in its
infancy there is every reason to believe that it will
eventually rank among the foremost of the country.
The successful manufacture of sand-lime brick in for-
eign countries appears to antedate that in this coun-
try- by several years. According te United States Con-
sul-General Mason, at Berlin, the discovery that freshly
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pressed bricks of sand and lime could be hardened in
a few hours by heat and pressure of steam was made in
Potsdam, Germany, about 1880. Plants on a large
scale were subsequently constructed, and the industry
extended throughout Germany and Great Britain. In
the United States the industry has grown from one
plant, established in Michigan City, Ind., in 1901, to
fifty establishments in 1905. In some instances these
brick were made in establishments having clay prod-
ucts as their chief output, while in others they were
products of plants exclusively confined to the manufac-
ture of sand-lime brick.

Red Front Brick.—In the production of red front
brick great care is exercised in the selection of raw
materials and in the process of manufacture. The
clay must be well tempered; the brick molded free
from flaws or sand cracks; the method of drying be
more complete than for common brick; and the re-
pressing and subsequent drying, setting in kiln, and
burning, skillfully and systematically managed. This
Eidditional attention necessarily increases the cost of
production. Every State reported the manufacture of
red front brick except Florida, Nevada, South Dakota,
Vermont, Wyoming, and the Territory of Arizona. The
State of Pennsylvania ranks flrst in value of product,
New Jersey second.

Fancy and Ornamental Brick.—Fancy colored and
ornamental brick are primarily pressed brick. The
different shades of color in the former are produced
by the addition of artificial materials or by the manip-
ulation of the kiln fires, while the distinguishing fea-
ture of ornamental bricks are the designs in relief or
in intaglio upon the surface to be exposed.

Fire Brick.—As the name implies, fire brick are
used where intense heat must be withstood, as in
cupolas, blast and glass furnaces, coke ovens, loco-
motive fire boxes, etc. The utility of the appliances
just mentioned depends largely, it not altogether, on
construction out of materials which will stand intense
heat without fusing, cracking, or yielding in any way.

A new fire brick made from ashes has been produced
by a Michigan firm. The ashes are united by a power-
ful binder, molded, and the product conveyed straight
to the drying room. It is claimed that the brick are
ready for laying five days after manufacture; that
they have been tested in fire and water with satisfac-
tory resulfs; and, further, that the product is two-
fifths lighter than terra cotta, and yet stands consider-
able crushing force. o

Enameled Brick.—These bricks are ornamental, and
in addition to being used for external decoration in
the construction of buildings, are extensively used for
sanitary purposes, their glazed arid vitreous surfaces
rendering them waterproof and easy to clean. As the
surface of the brick to be enameled must be smooth
and free from sand, preésed and fire brick are most
often used. T ) ' ’

Hollow Building Tile 'and Blocks, and Fireproof
Brick.—On December 9, 1856, a patent was issued to
M. and J. H. Buck and F. A Cushman, of Lebanon,
N. H, for a machine for pressing hollow building
brick or building tile. This industry, though yet in
its infancy, is rdpidly_{' growing in importance, as the
product is essential "to the construction of modern
fireproof buildings. =~ =~ ‘

Possibly nothing has contributed more to the de-
mand for burnt clay products, and brought more
clearly to the attention of the public their value as a
fire retardant, than the recent great fires in Balti-
more, Rochester, and San Francisco. Without consid-
ering, however, these occasional catastrophes, it is
estimated that the TUnited States yearly sustains a
fire loss of $250,000,000, a sum almost double the com-
bined value of all clay products manufactured in this
country during the same time and nearly three times
the total value of all the brick, fireproofing, terra cotta,
lumber, hollow building blocks or tile, and roofing, .
floor, and encaustic tile. With such an enormous an-
nual property loss, and with the thinning out of the
forests of the country, it is reasonable to believe that
a change in building methods is imminent, and that
the new era of construction will be of immeasurable
benefit to those engaged in the manufacture of burnt
clay building materials. o

It is claimed that the annual £re loss in this coun-
try during the past five years amounted to about $2.50
per capita, as against only 33 cents per capita, in the
larger European countries. This unsatisfactory show-
ing for the United States has resulted in a growing
demand for a fireproof brick that can be used in the
construction of moderate-priced dwellings, and several
large plants are now making a specialty of such an
article. .

Drain Tile—The manufacture of drain tile also dates
back to early ages, and many instances of its general
use by the ancients have been found. That it was
used, probably in a crude form, by the early settlers
of this country can not be doubted, as patents were
issued for its improved manufacture in.the year 1800.

Pottery.—TFt is recorded that a white ware was pro-
duced at a pottery erected in Burlington, N. J, in
1685 by the American agents" of Dr. Daniel Coxe, of
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London. However, it is not likely that the ware made
at this pottery was white, general opinion being that
it was yellow and cream colored, as at that time no
other ware was known except the porcelain which
came from China, and was known as “China ware.”
Ordinary household pottery and ornamental vases for
flowers were made in West Whiteland, Chester County,
Pa., as early as 1753; a pottery and glass works was
in operation in Germantown, New Quincy, Mass., in
1760; and a pottery in South Carolina in 1765. Cream
colored ware, both plain and decorated in blue, was
made in Philadelphia in 1770.

It appears, however, that the potteries established
before the revolutionary war did not meet with mark-
ed success, and that this ‘industry, like the manufac-
ture of brick, did not assume commercial importance
until after that war, when a period of new economic
and industrial life began. About this time many en-
terprises were launched, including a number of pot-
teries.

Our first page engraving shows a graphical com-
parison of the magnitude of clay products for one
year. The pyramid would be 4,294 feet high and looms
well up toward the summit of Mount Washington.

The total value of the products of clay in the .United
States in 1907 was $158,942,369. It was divided up as

follows:

Quantity, Value,
Common brick  ....ce..ovieeianrennen. 9,795,698,000 | $58,785,461
Vitrified paving brick......... eaaee e 876,245,000 9,654,282
Front briek........ ...| 585,943,000 732,360
Ornamental brick 361,
Enameled brick. . 918,173
Fire brick....... . 14,946,045
Stove lining.. .. e 627,
Drain tile.ceeeenieenn... Ceessvesiesseseanes 6,864,162
SUWer PIPe... ....vvvt ciiitrssnresnennaens 11,482,845
Architectural terra cotta 6,026,9
Flreprooﬁng ..... 3,162,453
Hollow building tile or blocks 1,088,165
Tile, not drain. 4,551,881
Miscellaneous.. cess .. 3,000,201
Pottery... coveveeiinee tonenenenaeanannns 80,143,474

T orrespondence.

POE AS A SCIENTIFIC WRITER.

To the Editor of the SCIENTIFIC AMERICAN:

At this writing the University of Virginia is cele-
brating the one-hundredth anniversary of the birth of
America’s great poet and author, Edgar Allan Poe.
It may not be generally known to those interested in
scientific subjects, aviation, etc., that the immortal
composer of the “Raven,” originator of the short story,
and the first great exponent of the science of deduc-
tion and unraveler of intricate ciphers and crypto-
grams, cherished an ambition, according to his biog-
rapher, to shine as a scientific writer. Among his
miscellaneous writings there is a descriptive article
on the flying machines of Henson and Stringfellow,
the originators of the single and superposed fixed sur-
faces, or aeroplane, as it is known, and whose labors
at that time (1845) were the.sensation of Europe.
Henson and Stringfellow constructed and tested a num-
ber of model aeroplanes of various shapes and designs;
what they conceived to be the best one was fitted w1th
the marvelously light steam engine constructed by

Stringfellow (now at the Smlthsoman Institution,.

Washmgton) and forms the subject of Poe’s article,

written in the flawless ‘style peculiar to him, employ-

ing terms in the description of the model that are

new, and doubtless were the invention of his own

fertile brain. J. C. PrEsS.
South Norwalk, Conn., January 20, 1909,

O

AUTOMATIC BLOCK SIGNALS,

To the Editor of the SCIENTIFIC AMERICAN:

I do not agree with Mr. Fagan, who says autematic
signals are in any way responsible for railroad acci-
dents.  The Boston Elevated Railroad is thoroughly
equlpped with an automatic block system, installed
in such a manner that an accident from a rear-end
collision ‘is impossible. A train disregardng one of
these signals, at danger, is brought to an immediate
stop by an air tripping device. This is much better
than any system of rigid discipline of employees. A
signal system has come under my notice, which will
eventually I believe, be universally used on all rail-
roads in the United States. It is a system of elec-
tric semaphores, centrally controlled, and by pressing
a button from the central office, it will set the signal
at danger at amy desired point on the road. This
signal, equipped with a telephone in a box, is located
at the base of the pole. As each conductor carries a
receiver in his poc™sat, the train crew is in a position
tg commumcate with the central, or dispatcher‘s office,
and find out why any particular signal was at danger.
These signals would be so arranged (as all auto-
matic s1gnals are at the present time) as to show
danger in case the signal was out of order; and the
train crew would commumcate with the dispatcher
before proceeding. With this system a dispatcher
could block trains for a whole division. Of course, he
would have to receive prompt “0. S.” from stations
along the line. The advantages of this system would
be a saving in interlocking apparatus and the doing

away with a great many block towers (but not switch
towers). It is also superior to the automatic block
system,- in my opinion, for this reason: That trains
are under central control, and in case of a train dis-
regarding a signal, an indicator located in the dis-
patcher’s office would ‘'show what signal had been dis-
regarded. This is the case in the Boston Elevated
Railway’s dispatcher’s office. F. H. SIDNEY.

Signal Dept., B. & M. Rhilroad Terminal Division,
Wakefield, Mass., January 12, 1909.
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The reader of this article will be surprised to learn
that from fifty-six to fifty-eight per cent only of the
animal, as purchased on the hoof, is available for the
In the early days of the meat industry,; the
other forty-two to forty-four per cent was regarded
as useless and allowed to go to waste. To-day, how-
ever, there is practically no part of the animal that is
not turned to some useful account.
deed, that the profit of the packing houses is now
almost exclusively made out of the by-products.

The hides are carefully stripped by a workman,
especially trained to the task, who is careful not to
spoil the hide by the slightest slip of his knife. After
they have been inspected, they are graded, according
to their quality, salted, and stored, and finally sold to
the tanneries. The various fats from the animals
are worked up into tallow, and the finer qualities,
known as butter fats, are used in the manufacture of
oleomargarine or butterine, for which by-product Swift
& Co.’s plant has a .capacity of fifteen tons a day. From
the beef suet is made the by-product known as stear-
ine, which is used in large quantities by the tanners
and the candle manufacturers. From the seven thou-
sand skins .of the sheep, which are killed in this
establishment every day, there is gathered daily about
ten tons of wool. The lean meat trimmings are passed
through a process of preparation, from which they
emerge as a good quality of sausages. Horns and
hoofs, which at one time -were thrown away, now find
a ready market. Packing-house refuse is wused ex-
tensively, also,
viscera, immediately upon their separation, are passed
down a chute into a lower room, where, after going
through certain processes of cleansing and chemical

treatment, they are made to render their tribute of use-
ful product, the fibrous matter being dried and ground
up for fertilizing material.

‘The bones are worked up
into glue and phosphate, the latter being ultimately
made into fertilizing- material by mixing it with the

nitrogenous matter of the fibrous residue, above men-

tioned, and of the blood.

A most important part of the work of the govern-
ment inspector consists in looking after the sanitary
conditions of the various floors or rooms throughout
the building, and the personal cleanliness of the large
army of employees. The workmen are required to
keep their working clothes clean, or as clean as the
conditions of work of this character will admit. Those
that handle the meat must wash their hands at stated
intervals, lavatories with running water and the neces-
sary appliances being provided for this purpose. If an
inspector sees a workman with clothing that is un-
necessarily soiled, he orders him to at once change
to another suit. For the disinfection and cleansing
of the cleavers, scrapers, knives, saws, and other tools,
vats of boiling water are provided in close contiguity
to the rail and the working benches; and, in cases
where defective animals have been detected, the in-
spector orders the butchers, before they proceed to an-
other department, to at once cleanse their hands in a
disinfectant solution of bichloride of mercury; he
sees, also, that all tools and implements are similarly
cleansed and disinfected. ‘Sheét-iron clothes lockers
are provided for the clothes of the workmen, with
sheet-iron partitions between the compartments, and
perforated sheet-iron doors in front to insure a free
circulation of air.

Having now described in detail the various processes

in the preparation of refrigerated meat for the mar-
ket, we will proceed to describe the other great system
of meat preservation known as curing, as carried out
in the cutting up, pickling, salting, and smoking of
ham and bacon. The hogs are driven from the stock-

yard pens, where they have already undergone a gov- -

ernment inspection, to the dressing floor, which has a
capacity of 1,000 hogs an hour, or 10,000 per day.
They are driven, a few at a time, into a pen, on one
side of which revolves a large hoisting wheel with
short lengths of chain attached by means of hooks
to its outer rim. In the pen are two boys, who quickly
loop the chain around the hind legs of the hog. As
the wheel revolves, it lifts the animals, one by one,
to the top of the wheel, at which point the chains are
automatically transferred to an inclined rail. Here
the porker passes an operator, who swiftly dispatches
it with a deft knife thrust; and after a short inter-
val it is automatically released into a huge vat of
scalding water of a temperature of 150 deg. F., where
it remains for five minutes. The effect of the hot

water is to loosen the hair and scurf and clean the.

hide. It is then takem from the tank and drawn up
through a vertical cylindrical scraping machine, which
is full of downwardly-projecting steel scrapers, which
are pressed by springs against the body of the ani-
mal as it passes through, and take off in a few seconds
time nearly all of the hair. It then passes to the
scraping bench, where such portions of the hair as
have not been removed by the machine are taken off
by hand. The bench is arranged as a traveling table,
and the hogs, laid across it side by side, travel slowly
past the line of operators. When the animal reaches

1t is claimed, in-

in the great fertilizer industry. The.
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the end of the bench, the operation of dressing is
begun. Here the first government inspector examines
the glands of the throat, feeling some and cutting into
others in order to be sure that the animals are per-
fectly healthy. The animal is then held in front of
what is known as the polishing machine, which con-
sists of a rotating shaft provided with a number of
flexible arms made .of heavy belt leather, each arm
being shod at its end with a steel strap. As the shaft-
revolves, the animal is pressed against the rotating
arm and is strongly beaten and scraped. It is then
subjected to a steam jet blast, after which it is hung
on the shaving rail, where the last of the hair is re-
moved by hand. This finishes the cleaning; and at
this point government inspector No. 2 looks for and
identifies the pass mark of inspector No. 1, and places
a tag upon the animal. .

The animal is now ready for cutting up, and this
work is done by an army of skilled workers, each one
of whom, as the animals, traveling at the-rate of about
thirty feet a minute in a continual procession, pass
before him down the overhead rail, performs his par-
ticular part of the operation with really marvelous
speed and dexterity. The viscera are placed in a
trough, whence, after they have been carefully ex-
amined by a government inspector, they pass to a
room where they are separated and sorted, and sub-
sequently manufactured into various by-products. The
stomach, after the grease has been extracted, is made
into fertilizers; the liver and heart are sold as food
products, and the intestines are cleaned and made
into sausage casings. The leaf lard (the fat which
grows on the inside of the body) is taken out, and
subsequently worked into kettle-rendered lard or neu-
tral lard, the kettle-rendered lard being the ordinary
lard of household use, and neutral lard being used
in the manufacture of butterine. The animal, after
being split in two along the vertebra, finally reaches
the end of the rail, where it passes before the fourth
government inspector, who examines the inside of the
pleural region as a final assurance of perfect health,
and also examines the glands near the base of the
backbone. The next journey is to the hanging floor,:
where the sides are sorted according to weight and
quality, and are partially cooled by being allowed to
hang in a draft of air for a period of a few hours.
From the hanging floor the sides are carried irto the
chill room, a huge refrigerator capable of accommo-
dating many thousand sides. Here they are kept for
forty-eight hours at a temperature of 32 deg.

From the chill room the sides are taken to the cut-
ting room, where the shoulders are chopped off, the
‘hams removed, and the feet are cut from the hams by
band saws. The bacon pieces are put through rolls
to flatten them out into a suitable shape for salting
and packing. All the portions of the meat, as thus
cut up, are carefully trimmed, and the trimmings are
sent down a chute to a room below, where they are re-
trimmed, the lean portions being subsequently made
up into sausage meat, and the fat portions into lard.
In the cutting room the “fresh-meat portions” are
wrapped in paraffine paper, and packed in boxes and
barrels for immediate shipment to the retail butchers.
After the meat has been trimmed and cut up, it is sent
down a chute into the grading room, where each ham,
shoulder, or side is weighed and sorted according to
its weight and quality.

It is probable that there is no feature of the meat
industry, at least as carried on under modern cendi-
tions in the largest establishments, regarding which
there has been more popular misconception than that
of the curing of meat. While it is undoubtedly a fact
that some meat, prepared by obscure and small deal-
ers, occasionally may be subjected to treatment that
renders it undesirable, we believe that the system of
curing, as carried out by the large establishments
under the regulation of federal laws, is perfectly whole-
some, and absolutely insures the use of only such in-
gredients as are healthful. )

As a matter of fact, the éonstitu,ents of the solution
or pickle used in curing meat, viz., salt, saltpeter, and
sugar, are the same that have been used by the far-
mer, the butcher, and the housewife from time im-
memorial; and it is certainly remarkable that, in spite
of the fact that the problem of meat preservation has
been made the subject of thorough laboratory invggti-
gation for a long period of years, the. chemists have
been able to find nothing which gives more satisfactory
results than the time-honored preservatives of our
forefathers.

The supervision of the federal government of the
curing of meats is carried on with the same thorough-
ness to which we have drawn attention in our descrip-
tion of the preservation of meats by the method of
refrigeration. Salt, saltpeter, sugar, vinegar, and
wood smoke are specified by law as the only preserva-
tives that may be used. Borax, of which so much has
been heard lately, is expressly prohibited except in
the case of meats put up for export in accordance with
the directions of a foreign purchaser. In this case
borax may be used, provided it is. not prohibited by
the country to which the meat is to be sent. England
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makes no objection to the use of borax, and meats sent
to England may be preserved in this substance; but
they must be prepared in separate rooms, and marked
with special labels showing that they are for export
only. The greatest care
also is taken by the large
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practical. As showing the preservative action of re-
frigeration, it may be mentioned that in an investi-
gation recently made to determine if there was any
deterioration umder frozen conditions, samples of
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by a process of diffusion, the curing materials are dis-
tributed evenly throughout the substance of the meat.
It will be understood, of course, that outside of its
preservative effect, the process of curing is intended to

i give to the meat the char-

packing houses in the prep-
aration of the pickle.
Swift & Co. maintain an
extensive chemical labora-
tory, which gives steady
employment to a corps of
ten chemists and bacterio-
logists, a considerable por-
tion of whose time is
taken up with the analysis
of the ingredients used in
the curing department,
and the investigation of
the meats at the various
stages of the curing.

The size and complete-
ness of this laboratory,
and the high technical
qualifications of its staff,
it may be remarked in
passing, bear testimony to
the universal sway which
chemistry holds over the
modern industrial arts.
In the investigation of
meats, such, for instance,
as cured hams, a section
several inches square is
cut right through the body
of the ham, divided into
four equal portions, and
separate analysis made of
each portion to determine

- acteristic flavor which dis-
tinguishes it from fresh
meat; and no small part of
the skill in curing consists
in securing the desired
flavor by careful work in
the pickling and in the
subsequent smoking.

In the process of dry
curing, the meat is simply
rubbed thoroughly with a
mixture of dry salt, sugar,
and saltpeter, and packed
carefully in boxes, in
which it remains for a
period of thirty days. The
juices of the meat supply
the necessary solvent, and
the process of diffusion
gradually takes place, as
in the case of meats cured
in liquid pickle. After the
curing is completed, the
meat is inspected by the
government official and
branded for shipment. The
cured meat which is to be
further treated by the pro-
cess of smoking, is taken
to the smoke house, where
it is carefully looked over,
put into vats, and covered
with fresh water, in which
it is left for half a day to

the amount of pickle in
the different sections, and
ascertain if the ham is
uniformly cured. The section of meat is hashed, and
the ingredients extracted by boiling, the dry residue
being dissolved with water and further treated with
chemicals.

Samples of the various fertilizers produced in the
plants are taken regularly to the laboratory, where
an analysis is made to determine the amount of mitro-
gen, phosphoric acid, and potash which they contain.
Tests are also made of the fat, oils, and soap to de-
termine their value. Samples are taken of the ma-
terials during the progress of manufacture, in order
to insure correct processes and suggest improved
methods of treatment. The investigation of frozen
meat is carried on along four lines, chemical, bacterio-
logical, histological (concerned with the tissues), and

One of the electric generators in the central power station.

frozen meat were placed in the same box with plates
of gelatine, and kept there for a lengthy period, with-
out any cultures developing upon the gelatine,

The ‘“pickle” is prepared in a plant which the com-
pany has devised with a view to insuring absolute
cleanliness and adherence to formula. After the solu-
tion has been made in the proper proportion, it is
thoroughly boiled with a view to its sterilization,
then chilled to the desired temperature, and piped to
a series of closed tanks. The object of the piekling
is to put the meat in such a condition that it will
remain sound and sweet. The hams, shoulders, and
sides are loaded into vats, which are then entirely
filled with the pickle. They are left here for a period
of from forty to seventy-five days, during which time,

remove the surplus salt

and put it into condition

for smoking. It is next
washed and thoroughly scrubbed in hot water, and
then hung on racks mounted on trucks and wheeled
into the smoke houses. These are large, square shafts,
several 'storiés_ in height, provided with gridiron floors
to permit of the free circulation of the smoke. At the
base of the houses slow wood fires of hickory or maple
are kept steadily burning for a period of thirty-six
hours. The smoking of the meat serves the double
purposé of improving the flavor and acting upon it
with .a strongly antiseptic or preservative effect, the
creosote of the smoke being one of the most powerful
bactericidal agents in existence.. The smoke not only
penetrates the substance of the meat, but it forms an
outer envelope, which in itself is an effective factor in
the preservation of the meat. It should be mentioned

L

The solution of salt, sugar, and saltpeter i8 injected to the bone to insure that the impregnation of the meat shall be

very thorough.

Injecting salt and sugar pickle into the center of the hams.

These inspectors, who are qualified veterinary surgeons, are stationed at various points in the

process of cutting up the meat, which undergoes a most rigid inspection.

THE MEAT INDUSTRY OF AMERIOA.—II.

A United States inspector at work.
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here, that in order to make sure of the thorough im-
pregnation of the ham by the curing pickle, a certain
amount is forced into the meat at the bone by means
of a hollow needle, through which the liquid is driven
by a hand pump. The im-
portance of this treatment
is pointed out in an article
in the Lancet of June 27
of the year 1908, by Dr.
E. Klein, of London, who
showed that, in hams so
treated, it rarely happens
that the pickling fluid
fails to reach right
through the bone from the
"outside.  This process is
shown in one of the ac-
companying engravings.
The smoked hams are
now taken to the packing
room, where, after being
tested by an expert, who
thrusts a steel ‘‘trier”
into the body of the meat,
they are wrapped in oiled
paper and wrapping paper,
and placed in muslin bags.
After these have been sew-
ed up, the company’s label
and also the United States
inspection label are pasted
on, and the hams are
ready for packing. The
company’s labels for this
and every other kind of
meat must be submitted to
the Agricultural Depart-
ment of the government,
in order that it may be
determined that they ac-
curately describe the
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character of the contents. In the first section of the
present article, bublished in our last issue, reference
was made to the fact that the profits of the large pack-
ing houses depemd very largely upon the successful

The switchboard in the central power station.

Trimming and wrapping fresh pork-hams.

A large laboratory is maintained in which a corps of chemists and bacteriologists is engaged in making constant tests of the meats and supplies
used, and in searching for improved methods of curing and refrigeration.

One corner of the laboratory.
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treatment of the by-products. We will now give a
brief description of the methods by which the forty-
two per cent of the animal which formerly was con-
sidered. as useless refuse is manufactured into valu-
able commodities. The
various scraps of meat,
etc., consisting of odds and
ends of the cutting room,
are collected and placed in
large digesters. There
they are treated under
steam at forty pounds
pressure for from eight to
ten hours. The fat which
is separated by this pro-
cess is drawn off and uti-
lized as tallow and grease,
and in various arts, such
as the manufacture of
soap, candles, lubricants,
etc. The remaining con-
tents are placed in a hy-
draulic press, where the
liquids are squeezed out;
and the solids, thus ob-
tained, are dried and
ground ready to be made
into fertilizers, for which
they are valuable because
of their content of nitro-
gen and phosphoric acid.
The liquid which drains
from the press is evapor-
ated to dryness, and the
solid residue, which is
rich in nitrogen, is used
in the manufacture of fer-
tilizers.

The hides are cleaned,
sorted, and shipped to the
tannery. The bones are

Making primal cuts of pork-hams, shoulders, loins,
and barreled pork.
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first boiled to remove the meat from the fat; then
dried and sorted as to size and shape, and sold to the
manufacturers of buttons, combs, and similar articles.
The hoofs and horns are washed, dried, and sold to
comb factories.

The hair of the an1mal is treated according to its
length. Short hair, obtained in the summer, is placed
in -the digester, dried, and ground into nitrogemous
‘fertilizer material. The long winter hair is cooked
in a vat with an alkali, to dissolve the roots and gela-
tinous matter, and is then washed, dried, and baled
for shipment to the hair spinner. It is chiefly used
in the manufacture of mattresses. The sinews and
hide trimmings are manufactured into glue. The ma-
terial is placed in a solution of lime, where the fatty
matter is saponified, and then washed to free it of
lime and render it clean. It is next treated with a
weak solution of sulphurous acid to neutralize it;
after which it is cooked at a low temperature in large
wooden tubs and formed into a glue solution, which is
finally reduced in a multiple-effect vacuum machine to
the sheet glue of commerce. .

It would be difficult to find another of the indus-
tries of America in which the application of modern
science has wrought better results than in the great
meat industry. The adoption of strictly scientific
methods has not only im-
proved the quality of the
meats, but it has made it
possible to transmute the
enormous wastes of an
earlier day into a wide
variety of profitable and
useful articles of industry
and commerce, and there-
by reduce the cost of the
entire output.

Silk-Faced Cotton.

The success of artificial
silk has caused silk-faced
cotton to be somewhat
neglected, but “brilliant-
ed” cotton closely resem-
bles fine natural or arti-
ficial silk. The following
are some of the processes:

Thomas and Prevost
(1907). A hard silky coat-
ing is produced by treat-
ing the cotton with strong
chlorinated bleaching
agents and then merceriz-
ing in the usual way, with
caustic alkalies. Cross
and Bevan recommend the
formation of a coating of
viscose by mercerizing
with caustic soda mixed
with carbon dlsulphlde
Cross and Briggs (1907)
employ a complex acetic
bath, the action of which
is confined to the outer
layers of the fiber. The
bath contains 92 parts
of - anhydrous acetic acid,
11.5 parts of acetyl chlor-
ide, and 6.5 parts of zinc
oxide. Prudhomme (1904)
mercerizes with caustlc
soda mixed w1th ammom-
acal solutlon of copper

In all of these processes
the ‘silky coating is made
from the cotton itself. In
others the cotton threads are dlpped in collodmn gela-
t1ne solution of natural silk m zine chlor1de solut1ons
of cellulose or artificial silk, ete. Many patents for
the production of artificial silk mentlon the possmle
employment of the solutions in glvmg gloss to cotton
threads and fahrlcs A coatlng of v1scose 1ncreases
the strength, in addition to 1mprov1ng the appearance
of cotton, but produces uneven results and necess1tates
subsequent bleaching.

At 17 o'clock: Jan. 7.
At 101 o'dlock: Jan.
At 10 o'clock: Jan.'23.
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It is found that in an ordlnary room, from which
sunhght is excluded, the brlghtness of the dayllght
commonly runs as low as 1/10 or even 1/100 candle-
power per square 1nch The 1ntr1ns1c brrghtness of
nearly all artlﬁc1al lights is much greater than th1s
which accounts for the injur1ous effectg they produce
on the eyes if s1tuated within the range of vision. In
a paper read before the INluminating Engineering So-
ciety of Phlladelphla J. B. Woodwell digcussed this
subject, arriving at th® conclusion that the best llluml-
nation is a diffused light of from 2/10 to 1/10 candle-
power per inch. Although ultra-violet light has here-
tofore been held accountable for strain and other in-
iury of the eye, he points out that there is less ultra-
violet light in the rays of various incandescent illumi-
nants than in direct or even reflected sunlight.
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THE HEAVENS IN FEBRUARY.

BY HENRY NORRIS RUSSELL, PH.D.

F all the aspects that the heavens
present to us, none i8 more im-
pressive than a clear winter
night. , It is not only that the
air is at its clearest, and that
the leafless trees hide but little
of the sky; the stars themselves
at which we are looking are
brighter than those which we
see in summer.

Let us go out into the frosty
air, turn our back upon the Pole Star, and glandﬁ"’ﬁt‘
the southern sky. The first thing that we see may
well be . Orion, whose outline we traced among the
stars last month; but as we let our eyes fall toward
the horizon, we are arrested by a star of surpassing
brightness, so much the superior of all the others that
no one could fail to pick it out at once. This is
Sirius, the principal star in the constellation Canis
Major, and the brightest in all the heavens.

Our map, and the outline figure above, show us how
the other stars of this constellation are situated. The
conspicuous group resembling an irregular cross about
fifteen degrees southeast of Sirius is the Great Dog’s

3 wgsua‘l
09v¥0

94!

(s¥eg W)
HONIW VSHN
spavid
5 e

3"0d

&

| TRIAN
\ (Tri

Y

ARIES
{Ram)

At 91 o'clock: January 29.

NICHT SKY: JANUARY AND FEBRUARY.

hind quarters; and two isolated ones farther to the
rnght mark his fore and hind paws. It takes a good
deal of imagination, when only the stars are before
one, to see any resemblance to a dog; but the con-
stellatlon, however 1t might be named, is a natural
group, and ‘stands well separated from all others.
 Sirius deserves further mention. It is notable not
only for its brlghtness but for its large proper mo—
tlon, which carries 1t in a southwesterly dlrectlon—
almost in the opposite direction to that in which Pro-
cyon lies—at the rate of about one degree in 3,000
years. This seems slow,"b_ut when magnified by the
telescope, the motion in even a single year can be
detected with certainty by suitable measurements, and
it is much greater than that of most stars. All this
makes it seem likely that Sirius is really near us—
as the stars go—and the determinations of its parallax
show that this is really the case. In fact, so far as
the latest researches show, it is nearer to us than any
other star that is visible in our latitude, its distance
being about 814 light years. That is, its light takes
814 years to reach us, and we see it now as it was—
and where it was—in the middle of the year 1900.
Sirius has of course been very frequently observed,
and it was discovered long ago that unlike most stars,
it was not moving in a straight line. If its positions,
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as found by observation for successive years, were
mapped, they will lie on a wavy curve, deviating, now
-to the right and again to the left, from the direct line.
The “waves” occurred regularly, at intervals of about
fifty years.

Now, according to the basal principles of mechanics,
no moving body deviates from a straight line unless
some force acts on it. In the case of Sirius, there was
evidently a periodic force at work, pulling it alternate-
ly to the right and left—and also setting it forward
or behind—and repeating itself after fifty years. The
only available explanation was that Sirius was attend-
ed by a companion star, too faint for us to see, but
sufficiently massive to affect its motion by its attrac-
tion, which pulled it now one way, now the other, as
the companion star moved round Sirius in its orbit—
the period of revolution being of course fifty years.

This explanation was given by the German astrono-
mer Bessel about 1850. Fully twelve years later—in
1862—Alvan Clark, the maker of all the greatest
American telescopes, having completed a new instru-
ment of great power, turned it on Sirius. At once a
faint companion star appeared—too faint to be seen
with the smaller telescopes previously in existence—
and this was just in the direction in which Bessel
had predicted. Since then it has almost completed a
' revolution about its prim-
ary, moving exactly as was
predicted, before it had
ever been seen.

Above Orion, on the op-
posite side from Sirius, is
Taurus, with the clusters
of the Pleiades and Hy-
ades, of which we spoke
last month. Right over-
head is Auriga. Gemini is
close on the southeast, and

Canis Minor, with the
bright star Procyon, lies
below.

In the southeast is part
of Hydra, and due east is
Leo, in the lower part of
which is the brilliant
.planet Jupiter. Ursa Major
is high in the northeast.
Draco and Ursa Minor are
due north below the pole
and Cass1ope1a and Ceph-
eus are in the northwest,
with Alpha Cygni (Deneb)
on the horizon below them.
Pegasus is setting, north
of west. Above him is
Andromeda, and higher
still, almost overhead, is
Perseus. The remarkable
variable star Algol, in this
‘constellation (which is
ecllpsed by a dark com-
panlon at regular 1ntervals
of 2d. 20h 49m.), will be
‘falnt (i. e., eclipsed) about
midnight on the 6th, 9 P.
M. on the 9th, 6 P. M. on
the 12th,

Due west we find Aries
and Pisces. Saturn, which
is in the latter, 1s Just set-
tlng Cetus and Erldanus
fill up the large dull space
in the southwestern sky.

THE PLANETS.

Mercury is evening star
until the 11th, when he
passes through inferior conjunctlon and becomes a
morning star. At the beglnmng of the month, when
he sets at about 6: 40 P. M., he may be seem shortly
after sunset

Venus ig morning star, but is steadily getting nearer
the sun, and beeommg harder to see. All through the
month she rises at about G A M., bui as sunrise comes
earlier and earller she wlll ge harder to see. On the

/
7 at 9 o'clock: Peb, 6.
At 81 o'clock: Peby 14
A$ B o'clock: Feb. 2

four degrees south of her Mars 1s mornlng star in
Scorplo and Saglttarlus, Trising about 3: 20 A. M. on
the 15th.

Juplter is in opposition on the 28th, when he rises
at sunset, and is visible all mght long, and a ﬁne ob-
ject in the smallest telescope Saturn is’ evenmg star
in Plsces, setting about. 9 P. ‘M. 1n the mlddle ‘of the
month. Uranus 18 mornln§ star 1n Sa.glttarlus ob-
servable before sunrlse Neptune is in Gemini, invis-
ible without a telescope On the lﬁth he 1s 1n R A.
7h. 3m. 25s. and declinatiou 21 deg. 53 min. north ‘and
is moving 5s. westward and 9 min. northward per day.

THE MOON.

Full moon occurs at 3 A. M. on the 5th, last quarter
at 8 A. M. on the 13th, new moon at 6 A. M. on the
20th, and first quarter at 10 P. M. on the 26th. The
moon is nearest us on the 20th, and farthest away on
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the 8th. She is in conjunction with Neptune on the
2d, Jupiter on the morning of the 7th, Mars on the
15th, Uranus on the 17th, Venus and Mercury on the
18th, and Saturn on the 22d.

Princeton University Observatory.

——

SOME BREADS OF OTHER LANDS.
BY L. LODIAN.

One of the brothers Reclus, professor of geography
at the Brussels University, has left a posthumous
work (as yet unpublished) entitled “L’Histoire du
Pain.” When this History of Bread is issued in due
course, it may be taken for certain that it will be—
considering its source—a most important contribu-
tion to sociologic literature. For the subject has
never been “done” before. A -like remark applies to
the present paper on some of the curious breads of
other nations. The writer, before beginning work on
it, looked up every source of reference.

THE KASAVA BREAD OF LATIN-AMERICA.

This is the naturally whitest of all breads—without
any of the so-styled “electrical” bleaching of modern
roller-mill processing. The name is derived from the
Caribbean-Indian word of the plant kasebi, and is vari-
ously spelled kasava, casava, and half a dozen other
ways. However, as the tendency of the times is to-
ward the restoration of indigenous spelling, kascwa is
perhaps the best rendering of kasabi.

When the Genoese Colon first reached the Isles of
the Antilles, he found the aboriginals using for bread
the pulped root of this kasabi plant. Later, the tor-
tilla (maize bread) was found in use on the main-
land.

Kasava bread is a most important article of diet
to this day among the natives of tropical America, espe-
cially in interior Brazil and Paraguay.

For convenience in baking, it is always made in
thin wafer-like cakes, as noted by the earliest travel-
ers. Taken with coffee, it is a quite “satisfying” diet
—far more than it looks—due to its rapid absorption of
moisture and swelling to produce that feeling of dis-
tension which is called ‘“filling.”

Blackest of all breads is the palt brod of Lapland,
northern Scandinavia, Russia, and the far north of
Siberia. It is a kind of rye bread, and is regarded as
highly nourishing—as it must be when reindeer sledge
parties subsist on it and unsweetened brick tea for
weeks together, with an occasional diet of fish. It has
a slight albuminous taste; and is sometimes soaked

in hot reindeer fat to augment, not its nutritiveness,

but its heat-imparting capacity.
" The Norsemen also have a peculiar hardtack bread
of unmilled rye. The rye grains are soaked, mashed
by pounding, then lightly baked in circular plate-like
disks about twelve inches diameter, and one-tenth to
one-seventh of an inch thick. In its center is a hole,
and it is stored by racking away on thin poles after
baking; or suspending by batches on strings below
decks on fishing smacks (for it is the chief bread of the
fisher folk). It is eaten with and by dipping in the
soups, or by stirring in the coffee, or even
alone, like biscuit.

Scientific American

bility, without becoming too dry or bard, for a week
to ten days. They have also about a dozen varieties
of hardtack breads, for dipping in and taking with
wine or coffee, or for soup use. But these dried breads,
while satisfactory to the Italian, would be pronounced
a poor standby by an American. Like meat which
has been baked to a crisp, they seem to have had
most of the virtue baked out of them by excessive

A LOAF OF ITALIAN BREAD.

heat. The Italian chestnut bread (kastagnacio) and
bean bread are also obtainable in Manhattan.
Of all the hardtack breads of the universe, I have

found (by actual experience during many years of.

almost every known variety) the small ringed bread
of Siberia the most substantial. When the Russian
engineering parties were constructing the trans-Siber-
ian railroad, this white ring bread (with the coarse
rye bread) was their main “staff of life.”

It is made without salt or yeast, and is first steamed,
then lightly baked to expel the moisture. Some cu-
rious uses were made of these breads by the engineers.
When soaked in hot pure tallow for a few moments
till they sank, they were used in soups or soaked in
and eatéen with tea, during the severe winter months.
This tallow bread was considered the most heat-pro-
ducing article in the dietary. It is a product which
should be utilized by our Arctic explorers. Another
curious use to which it is put is as an extempore can-
dle, or coffee-pot boiler. A nail is used to make about
eight holes in the tallow ring bread; wax vestas are
placed in these and ignited. It will burn slowly for
about an hour, emitting a strong heat sufficient to
warm and light a small tent, and boil the tea or coffee
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stand for the kopeks. Of course, the strings of bread
can be increased to mount into the thousands and up,
if desired. Even this singular multi-usable bread can
be obtained in Manhattan at various bakeries of erst-
while' Russian citizens, but its use is here confined to
the table.

Bread has various applications besides table use.
We are all familiar with its therapeutic uses as poul-
tices et al.; for erasing stains and marks; for (toasted
to a crisp) the infusion known as toast water, and a
dozen other uses.

Perhaps its most singular application is—in the form
of dough—its use for cleaning parts of timepieces in
one of the Waltham watch factories. A recently printed
statement gave out that one of these New England
horological factories used up some eighty pounds of
bread dough per diem for this purpose. The refuse
was not wasted, but used on a chicken farm in the
region.

The “Bishop Ring? is Seen Again for the First Time
Since Its Discovery.

For several months after the eruption of Krakatoa
in 1883, there was a haziness in the atmosphere, and
remarkably gorgeous sunsets were observed in various
parts of the world. The great eruption of Mont Pelée
in Martinique was followed by similar phebomena.
The generally accepted theory among scientific men
as to the cause of these phenomena was pf'opounded
by Dr. Sereno Bishop of Honolulu, and is" known as
the Bishop theory. At the same time Dr. Bishop ob-
served a ring round the sun, to which the name of
the “Bishop ring” was given. On the first of January
Dr. Bishop, for the first time since the eruption of
Krakatoa, observed the sun ring, and attributes its
appearance to the recent disturbances in Sicily and
southern Italy. The Bishop theory is that a volcano
in very active eruption throws out immense volumes
of impalpable dust into the higher strata of atmosphere,
and that this dust spreads through the rarefied air
until it surrounds the globe.

Dr. Bishop is the oldest living white person born
in the Hawaiian Islands, and has devoted much study
to volcanoes and their phenomena. He is now eighty-
two years of age.

The residents of Geneva in Switzerland say that
for two days about three weeks before the earthquake
at Messina in Sicily, the waters of Lake Geneva rose
and fell in a strange manner, as though sucked in by
a siphon and then permitted to flow out again. It is
said that the same phenomenon was observed .before
the earthquake on April 18, 1906, in San Francisco.

The Current Supplement,

Never has an earthquake exacted so®terrible a toll
of human life as that which has just devastated Cala-
bria. A scientific examination of this calamity is pre-
sented in the current SUPPLEMENT, No. 1726. Some
twenty pictures are used to illustrate the article.
Gas producers for use on, shipboard have been pretty
well discussed, but all the arguments
have presupposed that the present type

The Italians have a nearly similar disk-
like hole-centered bread for their coast-
working population. It is known as mac-
aroni pane duro (macaroni hard-tack),
and is eaten by momentary soaking in
their cheap light wines; it may be used
in the soup, but is always inferior to the
real strip or perforated macaroni. Like
this last, it is of a light yellow color,
brittle, and has nearly the same glutinous
taste.

So diverse is the population of New
York, that most breads of different na-
tionalities can be obtained in their re-
spective bakeries. Thus, the characteris-
tic three-cornered oat bread, in cake-like
form, can be obtained at several Scotch
bakeshops. It lacks, though, the home-
made simplicity and purity of the native
bannock—being ‘“Americanized” to suit
the Scottish-American acquired taste.

It is little known that of all the for-

of slow-speed high initial pressure explo-
sive engine would be used. E. W. Percy
in an essay entitled “A Large Gas Ebp-
gine for Ships” inquires whether a more
suitable type of engine cannot be con-
structed, and argues that the 2-cycle, 3-
cylinder fuel injection engine is the com-
ing type. About ten years ago were dis-
covered the first remarkable exceptions
to the general rule that crystals are solid
and rigid bodies. Prof. Ernst Sommeér-
feldt reviews the history of that discov-
ery, and gives a brief and succinct -ac-
count of the present state of our knowl-
edge. Lombroso gives his views on the
happiness of lunacy and genius. R. E.
L. Maunsell writes on modern workshop
practice, in which he discusses high-speed
tool steel. Dr. Gradenwitz describes a
method for wirelessly transmitting hand-
writing, drawings, and photographs. Our
aeronautical readers will be interested in

eign languages prevailing in New York,
the Russian language has the greatest
number of speakers. There are about
three-quarters of a million familiar with it. True, the
vast majority of these are provincial, and mainly con-
verse in their own jargon, but they are as familiar
with Russian as the Irishman is with British. -

Bread for the hordes of Jew folks, mostly of Rus
sian origin, is quite an industry in the Hebrew quar-
ter of Gotham. There are bakeries for the production
exclusively of the matzoths, or unleavened bread.
This is both square and round shaped, very friable,
and to the Gentile about as uninteresting and insipid
a bread as .could be conceived. At the same time, it
is one of the simplest and purest of breads.

The Italian breads present the greatest variety and
solidity and purity of any.‘ Some of their family loaves
are big as cartwheels, and retain their table accepta-

SOME CURIOUS FORMS OF BREAD.

water. There is a rather strong odor of toasting bread,
but that is tolerated in preference to smoke. While
sojourning with the engineers in Siberia, 1 have also
seen them using the larger sizes of ringed bread as
makeshift quoits for Sunday afternoon sport in their
tents, and the bread would stand the knocking about
pretty well, and would eventually appear in the soup
at the evening meal.

Small Siberian storekeepers also use the ringed
bread as an abacus, or primitive counting apparatus
for calculating small sums in rubles and kopeks, and
simple figuring. Three strings are suspended above
the counter; ten breads are strung on each; the top
line represents the rubles ‘(their money transactions
rarely going above ten) and the two lower strings

W. R. Turnbulls account of his new re-
searches on the form and stablhty ‘of
aeroplanes The Sclence, Engmeermg,
and Trade Notes and Formule are givem as usual

i
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Much success has been att‘amed in repalrmg automo--
bile crank or gear cases The siﬂes may be knocked
out completely; but to the surprise of many who are
not only well posted but scientific in the art, weldlng
of the damaged parts has been accomphshed S0 as
to make the case one SO]ld piece. This new method
of repamng gear cases saves the owner of a car not
only considerable expense, but much tlme and delay.
In engines of foreign make, for example, it takes
from three to four months to get new aluminium cases
and then the cost is very much hlgher than what it
would cost to weld them.
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MILK-BOTTLE HOLDER.

It is sometimes rather difficult to fix the blame
when the morning’s milk is not to be found at its
usual place on the doorstep. Either the milk has been
stolen, or the milkman is dishonest and has failed to
deliver the order. The honest milkman, as well as
the housewife, will welcome some sort of a milk-bottle
receptacle which will securely lock the bottle until
such time as the authorized person is ready to take
it in. Such a device is shown in the accompanying
engraving. The line drawing shows a section through
one of the bottle receptacles. It will be observed that

MILK-BOTTLE HOLDER.

it consists of a cylinder A, open at each end and a
metal cap B, which fits into the top of the cylinder.
The cap is secured thereto by means of a padlock
fastened on a bracket member E, which passes through
the handle C of the cap, and a bail D hinged to the
cylinder. Within the cap is a wire retainer F, of
such form that when the bottle is inserted in the
cylinder from the bottom, the neck of the bottle is
seized by the retainer, and held so that the bottle
cannot be withdrawn. The only way in which the
bottle can now be removed is to unlock the padlock,

so that the cap may be removed from the cylindrical

part of the receptacle. The bottle will be lifted out
with the cap, and can be disengaged from the wire
retainer. A separate receptacle is required for each
bottle, but these can all be secured to a single bracket
and fastened Ry a single padlock. It is impossible to
steal the bottle from a receptacle of this sort without
tampering with the lock, or otherwise damaging the
receptacle in such a way that the work will be recog-
nized as that of a thief. The inventor of this milk-
bottle holder is Mr. Frank Weisenberg, of 148 Pros-
pect Avenue, Brooklyn, N. Y.

DEVICE FOR TESTING EGGS.

A well-known test for eggs consists in placing the
eggs in water, when the bad ones will float, but of the
eggs that_sink there is no way of determining which
are the fresher ones and how much less stale ome
may be than another. A very ingenious device has
recently been invented which enables one to note the
slightest variations in the eggs. The device consists
of an aluminium air chamber comprising a main body
portion and a stem. The latter is graduated, while
at the bottom of the body portion are two spring-
wire loops shaped to engage and hold an egg.
The device with the egg attached thereto is placed
in water and will sink to a depth depending upon
the specific gravity of the egg. The freshest and

o

DEVICE FOR TESTING EGGS.

Scientific American

best eggs sink the stem down until the water is
on a level with the XX mark. Even if the egg
registers 0 it shows that the egg 18 quite fresh and
still has sufficient food strength to hatch a live
chick. Mark 4 registers the limit of fair eating.
At 8 the egg is fit for cooking only, while 12 shows
that decomposition has set in. Not only is the tester
valuable in the kitchen but to the chicken raisers as
well, as it tells how much nutriment there is in the
egg for the support of life in the chick, and during
incubation it shows the progress of evaporation in the
incubator as compared to normal hygrometric condi-
tions as found in the eggs under the hen.

The inventor of this egg tester is Dr. E. C. Waldorf,
of 496 Porter Avenue, Buffalo, N. Y. '

FLOWING OIL WELLS BY COMPRESSED AIR.
Compressed air is being used very successfully in
the flowing of oil wells on the farm of Mr. John W.
Waitz near Oil City, Pa. One hundred wells are thus

equipped and they yield a daily average of 200 bar-
rels.

The average depth of the wells is 800 feet,
and the air pres-
sure required - is
somewhat m or e
than = 400 pounds
per square inch.
The equipment of
the wells will be
readily understood
by a reference to
the accompanying
engraving.

An oil receiver 1
is located in close
proximity to the
{ bottom of the well,
presumably in the
“shot hole,” in the
oil-producing stra-
tum; into this re-
ceiver oil flows by
gravity through
the inlet pipe 2,
which is provided
with a check valve
3. The receiver is
attached at its up-
per end to the by-
pass 4, which in
turn is attached to
the tubing 5. An
oil-delivery pipe 6
extends from the
by-pass down into
close proximity to
the bottom of the
oil receiver. An
air-inlet 7, which
is provided upon
its lower end with
a suitable packer,
seats firmly in the
upper end of the
by-pass. The re-
ceiver 1 is com-
posed preferably of
414-inch casing,
and varies in
length from 60 to
200 feet, depending
upon the capacity
or production of
the well.

When the well
is to be fiowed,
air is admitted to
the upper portion
of the receiver and, acting upon the surface of
the oil, forces it downward into and through the
delivery pipe 6, into the tubing 5, thence to the
surface into a receiving tank or any suitable recep-
tacle. Pipe 6 is provided at its lower end with
an automatic valve. To the stem of disk 8 of this
valve is attached a float 9, the weight of which is
nearly balanced by a spring; when the float is sub-
merged in fluid it is buoyed up and the valve-disk
is held up from its seat. When the oil is forced
from the receiver, the float lowers and causes the
disk to seat, thus preventing the entry of air into
pipe 6. A check valve 10 prevents the return of oil
from the pipe 6, or tubing 5, into the receiver, so that
said pipe and tubing always stand full of oil. The
number of times that wells are flowed daily, depends
upon the amount of oil they produce.

One of the valuable features is the ‘‘compounding”
of the air. This operation consists in utilizing the
air more than once. The air is turned into well No. 1,
and when this well ceases to flow, a pressure gage
upon the air pipe leading to it will show a pressure
of say 400 pounds. Communication is now closed be-
tween the air pipe of well No. 1 and the air compres-

FLOWING OIL WELLS BY
COMPRESSED AIR.

JaNuary 30, 1900.

sor or air receiver, and the air pipe leading to well
No. 2 is placed in communication with the air pipe
leading to well No. 1; the air now flows from well
No. 1 to well No. 2 until the air pressure in the two
wells equalizes, and when the pressure gages show
such equalization of pressure, communication between
the air-pipes of the two wells is closed, and the re-
maining air in well No. 1—which is at 200 pounds
pressure—is taken back into the air compressor. Re-
ceiver or full pressure is then turned into well No. 2
and it is flowed in the same manner as No. 1.

it il
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FINGER-DEVELOPING DEVICE,

A recent invention provides a device which may be
applied to the hands of a piano player to develop
the muscles of the fingers individually, so that the
fingers may be able to strike the notes with a uni-
form blow. The device consists of a wrist band which
supports a series of rods, provided at their opposite
ends with pads adapted to rest on the knuckles.

FINGER-DEVELOPING DEVICE.

Hinged to each one of these rods is a short arm con-
nected at its outer end to a stem projecting from a
ring slipped over the flnger. A series of weights in
the form of washers are adapted to be slipped over
the stem, thereby permitting the operator to adjust
the weight on each particular finger. Thus if one
of his fingers is weaker than the rest, it is fitted with
a heavier weight, so that in time the muscles will
be developed to such an extent as to make it as strong
as the rest of the fingers. The inventor of this finger
developer is Mr. Fernando Loyola, 5 de Mayo No. 4,
Queretaro, Mexico.

-
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VEHICLE WHEEL SLED RUNNER.

The usual method of mounting a wagon on runners
is to remove the wheels and support the axles on the
runners. This involves considerable labor; and in
order to- lessen the inconvenience of the operation,
the type of runner illustrated in the accompanying
engraving has been invented. The runner is secured
to the wheel instead of the axle of the vehicle, and
may readily be attached or removed. The illustra-
tion shows a portion of a wheel A, while the sled run-
ner is indicated at B. The sled runner is provided
with a channeled part C, to receive the rim of the
wheel, and is formed with a cam-shaped groove, into
which the pin B is adapted to be fitted. This pin is
secured to one of the spokes of the wheel by means
of a strap. The forward end of the runner is pro-
vided with an upwardly-extending portion E, to re-
ceive the wheel rim, which is channeled. A cam
groove is also formed in this channeled part to re-
ceive a pin F, secured by means of a strap to the
wheel. The rear end of the runner is also provided
with a grooved part H, adapted to fit over the rim of
the wheel, and provided with a pair of eyes through
which a bolt G may bc passed. The bolt head 18
formed with a pin, which engages a recess in one
side of portion H. In this way the bolt is kept from
turning while the nut is applied. When making the
runner fast to the wheel, the rim of the wheel is sup-
ported in the channel part C, and the bolt G is made
fast. The wheel is then turned to bring the pins G
and F into their respective cam grooves. It will be
observed that the wheel is gripped laterally by the
channeled portions of the runner, while the bolt and
pins provide three widely separated points of attach-
ment, which securely hold the runner to the wheel
Mr. John Karssen, of Holland, Mich., has recently
secured a patent on this sled-runner,

Serhinly

VEHICLE WHEEL SLED RUNNER.
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RECENTLY PATENTED INVENTIONS,
Of General Interest,

ENVELOP.—P. Mac A. MAcKASKIE, Central,
Nev. The invention provides an envelop with
non-adhesive, auxiliary detachable flaps,
adapted to be removed when the envelop is
actually used for mailing purposes but which
when in position on the envelop will prevent
its sealing flaps from becoming accidentally
cemented to the body of the envelop whatever
the climate and no matter what per cent of
moisture in the atmosphere, and which will
also prevent the accidental sealing of the en-
velop even should it be dipped or dropped in
water.

COMPOSITION FOR COPYING-PADS.—
R. O. E. Davis, Chapel Hill, N. C. In the
present patent the invention has reference to
compositions for copying pads, the more par-
ticular object being to produce a composition
tablet having certain desirable properties and
used for the purpose of making repeated copies
of characters made by ink upon paper.

SEAL.—W. W. ToBEY, Iola, Kan. The in-
vention is an improvement in seals or sealing
devices to secure the eeontents of freight, re-
frigerator, and other cars, boxes, packages,
parcels, mail-bags, etc.,, from being tampered
with while in transit. Means provide for
preventing the introduction of any instru-
ment whereby to release the spring from en-
gagement with the key or bolt.

FIREARM.—F. D. ELy, Plainfield, N. J.
In this case the object is to limit the vertical
dispersion of rifle fire. The invention elimin-
ates all shots badly aimed as to elevation,
thereby preventing the present immense waste
of ammunition in battle, with its consequent
disastrous wear on the bore of the rifie ; lessens
the difficulties of ammunition supply; insures
concentration of fire, renders night firing ef-
fective, and vastly improves the morale and
efficiency of any army.

HAMMOCK.—J. J. MaxweLL, Washington,
D. C. An object of the invention is to pro-
vide a frame for a hammock which will keep
the hammock spread apart in the most con-
venient position for the user and at the same
time will permit the hammock to adjust itself
automatically to persons of different weights
who occupy the hammock without any danger
of breaking or straining of the frame struc-
ture.

WINDOW.—E. A. Lewis, Mount Vernon,
N. Y. The invention relates to improvements
in windows, the purpose of which is to provide
a construction involving the usual sliding sash,
the latter being adapted to be also swung
from the window opening preferably to the in-
side of the room, whereby the passage of the
air through the window opening is altogether
unobstructed.

HORSESHOE.—G. LorrrFLER, Tampa, Fla.
The invention provides a shoe and a remova-
ble calk held thereto by a fastening rod which
can be moved longitudinally to secure and re-
lease the calk, and the shoe is so constructed
as to afford a socket receiving the calk, and
to afford means for engagement by the rod
when adjusted to hold the calk to the shoe.

COLLAPSIBLE SHIPPING-CASE.—G. O.
HeLvic and A. W. EwiNGg, Dawson, Minn.
The invention relates more particularly to an
improved construction whereby the case when
empty may be folded to occupy the minimum
amount of space and rigidly locked in position
so that the parts going to make up the case
may be held rigid in respect to each other
when the case is in its open or extended
position.

PIPE.—H. LembEL, New York, N. Y. Mr.
Leidel provides a cleaner of a strip of metal
or other relatively stiff material having its
ends helically formed or twisted, with the
pitch of the helix decreasing as the ends of
the strip are approached, whereby when the
strip is withdrawn from the stem the nicotin
and other collected matter will not revolve
and thus effect its escape, but will pass out
with the strip.

BLOCK-MOLD.—H. BRESSER, Toledo, Ohio.
This ornamental block-mold is intended espe-
cially to be used in forming the markers em-
ployed in graveyards for indicating the di-
vision of the lots, the position of walks, etec.
While the invention is particularly adapted
for this purpose, it is capable of general use
where blocks are to be molded, having inscrip-
tions or characters in the faces thereof.

Hardware,

CLAMP.—O. B. PERkINS, Gloucester, Mass.
The clamp consists of an ‘arm having one end
offset at substantially right angles thereto, and
a cam - journaled on the opposite end of the
arm in opposition to the offset portion and
adapted to clamp the timber placed there-
between. The under face of the offset portion
of the arm is both laterally and longitudinally
inclined to give a good bearing surface to
the wedge and tend. to cause it to move in-
wardly and draw up the planking when it is
drawn in place.

Heating and Lighting,

BOILER-FURNACE.—P. H. MCcGIEHAN, Gar-
‘nersville, N. Y. In this instance the aim is to
provide a boiler furnace, which is simple and
durable in construction and arranged to insure
complete combustion of the fuel, especially
when the latter is soft coal, thus utilizing the

fuel to the fullest advantage and preventing
smoke from passing into the chimney.

Household Utilities.

GATE FOR BEDS, ETC.—H. THURM and
A. THURM, New Haven, Conn. The gate is
designed to be tised in connection with beds,
windows, etec., to prevent children from falling
out. The aim is to produce a gate embody-
ing strength and simplicity, which may be
readily applied to and detached from the side
of any ordinary form of bed and which is
adapted to be folded up to the head or foot
board and thus occupy a removed position
when it is not in use.

CHEESE-CUTTER.—W. A. McELNEY, Meri-
den, Conn. The aim of the invention is to
provide a cheese cutter, for use in stores,
hotels, restaurants, and other places, and ar-
ranged to permit of conveniently and accurate-
ly cutting the cheese into pieces of desired
sizes, and to normally keep the cheese cov-
ered.

NOISE-PREVENTER FOR COVERS OF
RECEPTACLES.—T. B. GaArris, Hart, Mich.
The invention in this improvement is to pro-
vide a novel attachment for the cover of a
commode vessel, which will obviate noise when
the cover is placed on the receptacle, and also
effectually seal the joint therebetween, so as
to prevent an escape of odor from the con-
tents of the vessel

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

Legal Notices

PATENTS

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

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

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

Every patentsecured through usreceives
special notice in the Scientific American.

Ours is the OQldest agency -for securing patents;
it was established over sixty years ago.

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

INDEX OF INVENTIONS

For which Letters Patent of the
. United States were Issued
for the Week Ending
January 19, 1909,
AND EACH BEARING THAT DATE
[See note at end of list about copies of these patents.]

Acid naphthylpyrazolone sulfonic, P. Volk- 010,437

Agricultural machine seat, G. F. Danielson 909, 874

Air brake system, G. Macloskie ........... 0,4
Air motor, D Wood .....ovviiiiiiiin. 910,342
Air operated and controlled mechanism, J. S.
Johnston  ...........ciiiiiiiiiiiiii. 909,907
Air washer, F. E. Donaldson .............. 10,045
Alkali recovering apparatus, C. F. Logan... 910, 074,
Amusement apparatus, centrifugal, H. N.
RidgWaAY ...viiiirirnnncncnennncnnnnns 910,417

Amusement device, A. H. ‘Smith . 909,953
Amusement device, J. de Martino.. 910,403
Anchoring device, A. Scheible ... 909,947
Animal trap, N. J. Barron ............... 09,981
Arch supporter, adjustable, J. T. Apgar... 909,858
Archetypes, making, M. Barricelli......... 909,980
Assembling clip, G. Lidseen ..... .. 910,399
Atomizer, F. E. Nelson ........cccccuvvuuns 910,144
Auger bit connection, miners’, S. Tyler.... y
Automobile, ete., lamp, C. H. Bryan......

Automobile wind shield, S. D. Hunter.....
Axle, differential, B. R. Seabrook......
Axle, steel, J. E. Symons .............
Azo lake and making same, E. Ulrichs .
Bale band splice, H. B. Johnson

Band brake, double acting, D. N. Thompson 910,435
Barrel head, Olson & Libak .............. 910,015
Bath cabinet J. Hermann ............... 910,381
Beans, apparatus for baking, F. A. Calley. 909,98
Bearing guard, B. M. W. Hanson ........ 909,983
Beater, H. C. Jarr .........ccovvivinnnns . 910,200
Beehive, H. T. Ward ... . 909,973
Beehive, J. E. Douglas ........... 910,047
Beer wort, preparing, L. Rubsam ... 909,942
Beet lifting mechanism, W. B. Fox . 910,467
Bell, electric, G. L. Patterson ....... 910,412
Belt, electric, Hornung & Sperling. 910,474
Bending machine, L. E. Rice .... 909,936
Bending machine, J. A. Gerlock 910,282
Berth ladder, Duncon & See ............. 909,876
Blade and handle, separable, R. H. Juenge 909,908
Blind adjuster, Venetian, W. MecKnight... 909927
Block. See Pulley block.

Board forming machine, pulp, F. M. Chap-

TIAD ¢ venernneeesnnasanasasaansnsanans 910,358
Boat pusher head ‘W. Schilling . .. 910,090
Bobbin, W. W. Burke........... . 909,986
Boiler, J. Kindervater ............ 910,133
Boiler cleaner, Dreijer & Haight .. 910,183
Boiler stay bolt, B. E. D. Stafford... 909,956
Boiler stay bolt, J. Deneal ............. 910,361
Boilers, air feeding appliance for oil-burn-

ing steam, Heintzelman & Camp...... 910,285
Bolster and draft rigging, combined, W H.

Scott L.iiiiiiiiiiiiea P 910,151
Book lock, 8. H. Allison 10,260
Boot cleaner, J. P. Orfe........... . 909,930
Bottle cap or closure, C. Hammer ....... . 910,128
Bottle filling machines, bottle centering de- 09,868

............... 909,

vice for, J. H. Champ

Bottle; non-refillable, A. Hammerstein..... 909,890
Bottle, non-refillable, C. Standard......... 910,093
Box fastener, G. H. Maas......... 909,918, 909919
Box for holding and transporting bottles,

W. H. Rittler ............coinnnn 910,316
Brake hanger, non-chattering, A. E. Zimmer 910,160
Brake shoe key, O. G. Seaman ........... 10,425
Brush, air, 0. C. Wold........... 910,341
Brush, commutator, C. B. Mills . 910,214
Bucket, dump, L. Wolfley ........ 910,253
Bucket wheel, A. C. Pratt 910,311
Buckle, Young & Libby ... 910,258
Burial casket, M. R. Johnson .. .... 910,386
Burial vaults, mold for forming, A. Hun-

SAKer ...oevvecnns 910,064
Burner, G. Cosmovici 910,178
Burner, E. E. Billow ........ 910,267
Cab ventilator, E. Smith ............... 10,023
Cabinet and show case lock, W. R. Price.. 909,933

Cabinet, window, W. C. McCready......... 91
Calyx repair device, J. A. Magruder......
Candy making machine, W. T. Hudson....
Can attachment, R. Dow ................
Can cover, milk, A. W, Brand......
Can filling machine, L. A. Baker
Can lock, E. F. Hulbert ..........
Candlestick, miner’s, B. F. Kelly
Car and tender underframe, J. S. Andrews.
Car, convertible railway, J. T. Apgar
Car door, grain, J. B. Mockridge
Car fender and brake, G. Trottier ..
Car pedestal, J. W. Gibney
Car, railway track, M. L. Jenkins ..
Car replacer, G. H. Sargent .............
Car Itruck axles, power transmission from,

. T €. 1 ¢ 910,211
Car wheel; S. Wilkinson ................ 910,034
Cars, etc., self locking seal for, I. C. Reesor 910,021
Carbureter, W. J. Keep ..........covvunnn 10,207
Carbureter, W. Ottaway ~...... 910,226
Carbureter, E. M. Stevenson 910,326
Carbureter, C. 0. Hedstrom ........ . 910,379
Carriage, folding baby, W. G. Nash..... . 910,304
Carriage indicator, motor, A. M. Hudson... 910,287
Cart, barrel, P. O. Jorgenson ............. 9

Cart, pick-up, P. C. Jorgenson.....
Carving machine, Schmitt & Ruehs
Casing clamp, valve, O. Sprecher
Cash register, S. H. Pocock
Casting metal articles,

of, S. Barnes .........ceeeeeeiecnennn
Cement clinker, process of and apparatus for

making, C. Ellis .............
Certificate of deposit, F. J. Kent
Chain, neck, C. T. Wittstein......
Chart, dress, J. A. Johnson..
Check holder, J. Grieve

9.
.910,442,

Cheese cutter, C. M. Wright.. 910,443
Cigar lighter, J. C. Raymond ........... 910,313
Cigarette tipping machine, S. Palmowsky . 909,931
Clamp. - See Casing clamp. -

Clock alarm stop, F. R. Alford ........... 910,444,
Clock attachment, M. Haynes ............ 910,378
Clock system, pneumatic, A. L. Hahl 910,373
Closet and wardrobe hooks, W. V. Anderson

Cloth cutting machine, F. J1." Clark.......
Clothes pan, washboiler, J. S. Heizer .....
Clothes rack, J. N. Wheeler................
Clutch actuating mechanism, B. M. W. Han-

................................... 909,894
Clutch friction, B. M. W. Hanson. . 909,981
Clutch mecbanism, T. Bossard ............ 910,353
| Coal hoe covers, locking device for, H.

Dahm  ooiiiiniiieeiiiiiiinnnennennnes 909,873
Cock, hall F. Clark ......ccoiviiiennnnnn. 910,171
Cock’ reversible index, A. C. Schuermann... 910,320
Comb fastener, back, H. F. Klingele 10,290
Combination lock, C. H. Cohn........ . 910,174
Compressor, rotary, H. W, N. Cole 910 175
Concentrate unwatering apparatus, P. Har-

T 910,376
Concrete incased pile, Black & Eaton...... 910,453
Concrete piling and production thereof, L.

Wolfley «.vviiiiiiiiiiiiiiiieeneannns 910,252
Concrete structure girder, reinforced, G. M.

Graham .........ceiiiiiniiiiniinnennns 910,124
Concrete structure reinforcing frame, G. M.

Graham ..........ccciiiiennnnn 10,469, 910,470
Conductors to commutator brushes, means

for connecting, N. Storer ......... 910,243
Container, F. B. Davidson ...... 10,180
Cooking utensil, D. A. Schaefe 910,318
Corn planter, A. W. Lewis 910,297
Corner irom, A. L. Sessions ...... 910,324
Corset, form reducing, S. Florsheim........ 910, 1367
Corsets, means for pinning down waists to,

S. KODPS «euvevnnenenenensanennnenennns 910,291
Coupling, W S. Reed ... . 910,416
Crab trap, .G. Merle 909,922
Cracker cutting machine, C.. G. Tucker.... 909,967
Crate forming machine, J. G. Pinkston... 910,310
Cream separator bowl, centrifugal, T. W.

Morgan ..........ciiiiiiiiiiaiiaaiaans 910,011
Cultivator harrow attachment, J. F. Barbee 910,349
Cutting . machine, . Rice.............. 909,938
Delivery system and appaiatus therefor, K.

A, MOISE ....iivvienneiersonencnncnnns 909,925
Dental chair, F. E. Case .......cccvvevnnenn 910,357
Derrick, extension self-locking portable, W.

A. MacKenzie ........ccoeeveeenennnns 910,210
Desk, school, L. H. Campbell ............ 910,041
Die tor shaping composition plates, J. P.

Wright ... i 910,257
Display case, N. N. Bendz. .. 910,351
Display rack, H. M. Greener . .. 910,057
Display rack, L. H. Woodcock... . 910,105
Ditching machine, D. J. Wren 910,256

Docks, piers, jetties building-foundations,
'nterlocking construction for, H.
W. Schlueter ..........cooviiiiiiinnnn.
Door check and closer, B. Janelle .
Door closing device, P. Gerst
Door fastener, silo, K. Kleven ...
Door hood, L. & G. Koch .
Door lock, F. W. Goldstone ......
Door securer, J. P. Stoffel

Drill throttle, reversible, R. A. Noilmg . 910,224
Drill, turbo-pneumatic, J. W. Smith...... 910,428

Dr1ve wheel, traction engine, A. C Johnson
et al. ...l it i e 09,905
910,071

Drying apparatus, Kohn & Roos
Dust pan, J. W. & H. L. Christ
Earth boring machine, C. L. Beltz .
Egg tongs, W. H. Richmond ............. 909 939
Electric conductor terminal floor box, Ames

& GoehSt .......ciiiiiiiiiiiiiiiiiaas 910,261
Electric elevator, W. M. Cummiskey....... 909,872
Electric elevator, Gurney & Cummiskey.... 909,889
Electric heater, G. v. K. Greene..........

Electric
Electric
Electric

heater, W. S. Andrews ..
light hanger, J. W. Carter
switech, T. M. Smith .............
Electric switch, E. B. Wedmore ....
Electric. welding, C. E. Thompson
Electrical controlling mechanism, Haymond

Potter .......coiiiiiiiiiiiiiiiiii.. 910,058
Elevator safety device, H. Watson ...... 910,247
Engine carbureter, internal combustion, J.

A. Prestwich ..........cccciiiiiinnnn 910,018
Engine combustion head, hydrocarbon, F

NichOlS .ovviiiiiiiiniiiiieiiinnnns 910,220
Engine electric vaporizer, internal combus-

tion, Hertzberg & Low ............... 909,896
Engine electrically heated starting vaporizer,

internal combustion, Hertzberg & Low.. 909,900
Engine electrical vaporizer, infernal combus-

tion, Hertzberg & Low ............... 909,899
Engine electrically operated starting vapor-

izer, combustion, A. LoW....vovunnn. 909,917
Engine external eleéctrical vaporizer, com-

bustion, H. Hertzberg ................ 909,897

Engine internal electrical starting vaporizer, °

combustion, H. Hertzberg et al

EngiIi)ie operating means, explosive,
ean

Engine speed limiting device, electrically
. Perrin..

nited explosive, F. S 910,414
Excavating and loading machine, J Binga-

INAN  ceveinoonconsonsenccanenans . 909,982
Excavating apparatus, D. H. Gilson . 910,055
Explosive compound and producing the same,

G. LezinSky .....eeceiiiiiininnnnn oo .. 909,915
Extensible case, E. G. Schrieter .-909,951
Fabric cutting machine, s. J.sil.ol . 910,325
Fan, centrifugal, A, J. Bowie, Jr........ . 909863
Farming implement, combination, R. H.

Powell ...viiieeeiineneneennasnennnnnns 910,149

Fastening inserting machine. F H. Perry . 910, 147
Feed mechanism, device for mechanically

1Gas generator apparatus for producing co:

regulating, B. M. W. Hanson..........
Fence, E. Craig ..
Fence post brace, W. H. Stephenson
Fence posts, mold for making cement, J. M.

Denning .......eiiiiiiiieiiiiiiiiieaas
Fertilizer distributer, M. D. Gatling.......
Fiber cleaning machine, A. W. Montgomery 910,406
Fibers from reeds, etc., producing textile, F

Fuchs ..........co.iiiiinn,
File book, etc., J. H. Horwitz
File wrapper, W. R. Harris ..
Finish removing composition, C.
Fireﬂallaarm signaling device, F.

Fire escape, E. M. Lowy
Fire extinguishing apparatus, C. E. Buell..
Fire exiinguishing apparatus for wells, M.

BE. Layne ......coiuiiiiiiiiiiininnnans

910,
909,985

Fire resisting curtain, flexible, E. H. c-
Fire shutter, automatically closing, A. Rush 910234
Firearm, magazine, A. J. Savage.......... 9102

Firearm. recoil absorber, G. Easdale.......
Fireproof girder, Herbst & Dieckmann
Flushing mechanism, A. Succop -
Folding chair, 0. W. Potter .....
Folding table, W. R. Burlingame 910,354
Frame. See Concrete structure reinforcing frame.
Fruit processing machine, J. Wilkie....... 910,336
Ifurnace charging apparatus, F. C. Roberts. 910 233
Furnace charging mechanism, D. Baker.... 910,264
Furnace fuel feeder, D. F. Nisbet ........ 910,305
Furnace smelting, blast, J. W. Nesmith,
910,082, 910,480

Furnace tap spout, smelting, F. D. Gross. 910,371
Furniture leg and apron, M. S. Goldsmith

et al. L. 909,887
Galley stop, W. D. Rent ... . 910,150

Game board, A. A. Stocker 910,242
Garbage treating apparatus, A. J. Morse... 910,407
Garment hanger, A. Schlang 10 420

Garment hook, L. A. Yeiser ... . 910,106

.Garment stretcher, B. F. Kelly ........... 910,391

Garment supporter, combination, C. W.
ThOMPSON +evtvenrrerneensnrosncsnnnns 909,964

Garments, means for adjusting the waist-

bands of, M. S. Erlanger..............
Gas and like fluids, prepayment apparatus

for delivering, Cox & Staples..........
Gas cut-off, automatic, H. Niemann....:.
Gas generating crucible furnace, E.

Schwartz

910,366

910,179
910,221

. 910,091

bustible gases, G. Marconnet..
Gas heater and cooker, W. AKkin.
Gas meter, rotary, T. Thorp.....
Gas producer, P. G. Schmidt...
Gas trap, sewer, F. E. Cudell

. 909,920
. 910,345
. 910,436

Gear, chain driving, B. F. Morse, reissue... 12,91
Gearing, A. T. Brown ..........ccovvveuie 09,984
Gearing, friction transmission, C. M. Leech. 910,136

Gearing, power transmission, G. Milner.... 9

Glass cutting machine, W. H. Hanson...... 910,129
Glass making machine, C. N. Edmonds.... 910,120
Glycerin, distilling, F. J. Wood........... 910,440

Gold bearing deposits from river beds, appa-

ratus for elevating, A. L. & O. H. Eliel 910,277
Governor attachment, J. E. McDaniel
Grain and hay loader, C. B. Sanrope..
Grain door, sectional, F. M. Reed
Grain drill shoe, R. Cole ..................
Grain thresher and separator, H. R. Robin-

................................... 910,477
Grapple, J. A. Holmberg ..........cenuuuen 10,062
Grass digger, quack, C. D. Brackelsberg... 910,168
Grate, J. A. Marquette ............coii0nnn 0,078
Grease cup, automatic, O. Allen .......... 910,346
Grinding and polishing machine, F. N. & F.

E. Gardner ........cceeeeecececcncnces 909,882
Grinding machine, B. M. W. Hanson ..... 909,895
Grlndlng machine, cutlery, Bastian & Gra-

Ditz .. 910,350
Grinding machine, hay, J. F. Langdon...... 909,914
Grinding or abrading wheel, E. F. Landis.. 909,913
Grip, spring hand; S. A. Alden........... 910,259
Gun sight, D. L. ROSCO® «ouerrnnnnnnnnnns 909,941

Guns, charging device for tubular magazine,
F. Laudensack ................
Hair dressing device, J. W. Hunter
Hame fastener, S. Varney ..........
Hand lifting device, G. Kelier
Harvester bundle carrying attachme

Anderson ...
Hat and coat hook, C.
Hay press, G. E. Warren

Hay rake, A. E. Feltham 879
Head band, remedial, C. C. Dieudonne..... 910,362
Heating apparatus, hot-water, O. Oster.... 910,016
Heating furnace, J. L. McDonald.......... 909,926

Heating systems, water intake valve and

safety device for hot water, G. C. An-
ArewS ...iveiiiiiieiiiiieiiiiiiiaaiaa 909,857
Hoist, fluid pressure, E. D. Smith......... 910,426

Hoist with adjustable couvle,tierweight, coun-

terbalance, Van €.ttt 909,970
Hoop, H. B. Chamberlain ................ 910,114
Horseshoe calk sharpening machine, W. E.

Everitt ........ . i, eeeieeees 910,464
Hose, metallic, E. Witzenmann ........... 910,104
Huller and kraut cutter, combined, S. M.

Stephens ..........iiiiiiiiiiiiiiiiine, 909,958
Illuminating device and adjustable support-

ing means therefor, R. M. Jackson.... 910,066
Imitation house, F. A. Stecher ............ 910,240
Insulator, protected, J. H. B. Rea......... 909,935
Iron and steel, charge for use in treating,

M. L. Bricker ........c.coiiiiininannnn. 909,864

Iron or steel to spike, nut, or bolt ma-

chines, device for feeding, W. H. Luden 910,139

Ironing board, G. W. Parrish ............. 910,227
Jars, closure for preserving, C. Bader..... 910,347
Keg, barrel, and similar receptacle, C. H.

MOCK o teiiiieneniriiininnrsniannsnnnss 910,302

Knife attachment, J.
Knife switch, G. B. Thomas
Label holder and pattern or parcel remover,
combined, M. Frank ..........cccc.un.
Ladder, extension M. M. Floyd ..
Ladders, machine for making side rails ot
step, J. C. Ludwig, Jro.......oovueenns
Lamp, R. E. Bruckner ..
Lamp, arc, R. Fleming
Lamp burner, M. Savag

. 910,061
910,328

910,278
910,188

Lamp, gas, W. J. Fry 909 995
Lamp holder, incandescent electric, F. Wal-
KET +vvereneseanoneenenesnenesnesennnnn 910,158

Lamp, incandescent gas, D. F. Johnson.
Lamp jack, T. H. Garland ................
Lamp socket, electric, Extrom & Grundy
Lamp tool incandescent electric, E.

. 910,202
909,883
. 910,185

DWYET tettiineiiinerennconneeennnecnns 910,275
Lasting machine, W. O. Wheeler .. .. 910,251
Lathe, R. C. Fay ..........v...... . 910,466
Lawn edger, H L Carter ...

Leg, artiﬂcial, IO T, Apgar ...

Letter box, N. M. Cannady .......... . 910,355
Life saving apparatus, W. E. Peters...... 910,017
Lifter. See Pan lifter.

Lifting jack. E. Rider............eu..t. 910,231
Line coupling, train, W. L. Bliss . 910,040

. 909880
910,475

Liquid cooling device, T. E. Fry ...
Liquid measuring faucet, F. Kenney
Liquids from ores or other substances, ap-
. paratus for extracting, E. P. Lynch...
Loader, H. Ganong ........c.ceeeeveeunnenn
Loading apparatus, W. Baker
Loading machinery, C. W. Andrews
Locomotive electric alarm system, G. Noreau

Loom weft clamping device, A. Baldwin... 910,348
Lubricator, J. C. Hill .......c.vivviiennns 910,

Lubricator, C. D. Paine .................. 910 307
Manure receiving attachment, J. Harrigan. 909,998
Mat, W. M. Wattie .......cooivvennreennns 910,332

Match box and scratcher, combined, F. W.
Van SIyck .....cvviiiieniiennenns
Match safe, H. V. Delger .
Match safe and cigar cutter,

sie & Martin

. 909,969
910,044

. 910,043

Message holder, D. Cosby 909,870
Metal body and producing same, compound

F. Monnot .....covvvnevnnnnnnnnnnnns 909,924
Metal coating, G. H. Clamer .............. 909,869

Metal objects, process and -apparatus for
producing compound, J. F. Monnot..... 910,405
Metal plate edging machine, Fraser & Gray 910 471
Metal shears, L. E. Ric 937
Metals upon and in combination with metals
. or. metal articles, depositing, F. W.
Gauntlett ......co000ev00vie0cnnceesss. 910,369
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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 find
inquiries for certain classes of articles numbered in
consecutive order. If you manufacture these goods
write us at once and we will send you the name and
address of the party desiring the information. There
18 no charge for this service. In every case it is
necessary to give the number ot the inquiry.
Where manufacturers do not respond promptly the
inquir; a r d.

quiry may be repeate MUNN & CO.

BUSINESS OPPORTUNITIES.

TO INVENTORS—We will finance and push a good
patented article. Write mvu‘nzg full particulars. Ad-
dress Inventors, Box 773, New

Anquiry No. 8868.—Wanted to buy nickeloid for
buttons.

PATENTS FOR SALE.

FOR SALE for cash or lease on royalty, combination
lister cultivator and disk harrow. Adjustable in every
way and reversible. Simple construction, durable, easy
to manufacture. J.E. Courtright, Independence, Kan.

Inquiry No. 8869.—Wanted to buy straw making
machinery.

PATENT FISHING FLOAT. No outright
or on royalty. Best and quickest adjusted float out.
Made of metal, wood or cork. Millions needed. Address
Wm. N. Simmons, Pass Christian. Miss.

Inquiry Neo. 8874.—For manufacturers or im-
porters of metal known as “ Kaiserzium,’

FOR SALE.—Patent No. 905.059. An improved folda-
ble lace curtain stretcher and drying frame. Can be
made quitecheap. Will sell quite reasonable. Address

P. J. De Vries, Hull, Iowa.

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

FOR SALE.—Patent covering easily opened wax seal-
ing device for earthen jars. Eliminates old method of
chipping wax or plaster of paris to open mustard. fruit,
or oth er hermetically seaied jars. R. M. Whitson, 4.640
Emerald Avenue. Chicago, 1l

)] nql%iry No. 8878.—For factory making paper out
ea;

FOR SALE. — Patent No. 905,883. Window-sash
lifts and fasteners. Patented December 8§, 1908. Price
$9.000 for outright sale, including Canadian patent
Joseph Keller, 88 Graham Ave., Long Island City, N. Y

Inquiry No. 8880.—For manufacturers of portable
shower baths.

FOR SALE.—Patent No. 886,162. April 28, 1908. An im-
grovement in hog ring. For partlculars address P. A.
wanson, Lynn Centre, 1ll1s.

Inquiry No. 8885, — For manufacturers of the
“ Bgyls]terrous Ball ” like that of Mr. Lepere’s—a man in

FOR SALE OR ROY ALTY.—Patents No. 806,458, No.
817,763, No. 897,736. = Agitators. etc., compressors, etc.,
engines, etc., steam, double 2-cycie ﬁas and g stro-
ducer. Adam Good, 912 Poyntz Ave., anhattan,

Inquiry No. 8889.—Wanted to buy a machine
which breaks and divides apricot stones.

FOR SALW.—Just patented, a perfect Nut Lock., A
great money maker. Write me for free sanéple and
ull particulars. Address, Frank Matoushek, Gregory,
South Dakota.

Inquiry No. 8890.—For manufacturers of a milk-
ing machine.

FOR SALE.—U. 8. Patent No. 901715, New Ideal
Awning. You saveﬁ or electric light. Write for
catalog. N. Lapres, St. Denis St., Montreal, Canada.

Inquiry No. 8893.—Wanted to buy a second-hand
adding machine

FOR SALE.—Patent No. 757,976. For lack of funds to

~ manufacture and place on the market will sell patent

on parlor base ball game board. Very pog ar with

boys and men, Must be seen to be appreciated. Good

opportunity for manufacturers of games and novelties.
Address David Stanger, Giassboro, N. J.

FOR SALE.

! TELEPHONE EXCHANGE.—Complete with switch-
board, 113 mstruments battery box attachments, etc.
All in good ord Harrison Bros. & Co., Inc,, Paints
and Lhemlcals,35th 8t. and Gray’s Ferry Road Phila Pa.

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

MISCELLANEOUS.

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

Inguiry No. 8897.—For the m:anufacturers of the
¢ Lid on ” can opener.

DEVICE for receiving and delivering mail from mov-
ing trains. Positive and sure in operation. Nothing
complicated. Impossible to get out of order. Automatie
in operation. Joseph C. Anderson. Bercail, Montana.

Inquiry No. 8902.—For the manufacturers of an
aXxle grease known as ‘* Ironside.

Inquiry No. 8903. —
cars to suit Indian climate.

Inguiry No. 8904.—Wanted to buy new or second
hand machjnery for making “bow type.” mouse and
ratE ggap springs and wire parts, single machine or full
ou

Inquir,
Coil Windu

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

Inquiry No. 8909.—For a machine to paint shade
or blind rollers.

Inquiry No. 8911.- Wanted to buy steamfitter’s
tools and screw-cutting lathes.

Inquiry Ne. 8915.—For pb arties who sell plans and
specifications for building ice boats.

Inquiry No. 8918.—For manufacturers of “Wydt’s
E]ectro-Cata]ytic Sparking Plug.

Inqlury No. 8919.—For firms dealing in household
novelties.

Inquiry No. 8920.—For a still for extracting alco-
hol from saw dust.

Inquiry Neo. 8921.—For the manufacturers of gilt
paper.

Inguiry No. 8922,—Wanted the address of Worth-
ington Boiler Co.

Inquiry No. 8923.—For a process, chemical or me-
chanical, bv_which black pearls may be bleached into
white ones, their natural gloss not being affected.

Inquiry Neo. 8924.—For parties who make an ap-
paratus for bluing small wire nails.

Inquiry No. 8925.—For an explosive turbine or
r?]taiy gasoline engine 6 or 8 H. P., must have a vertical
shart.

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

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

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

Inquiry No. 8929.—For makers of automatic
gates that can be opened without the driver of a vehi-
clegetting out.

For firms dealing in motor

No. 8907.—For address of New England
Co.

Inquiry No. 8930,—For the address of the manu-
facturers of revolving gasoline motors.

iry No. 8931.—For parties who manufacture
the &esteym Stump Borer for g oring stumps. .

nquiry No. 8932.--For the manufacturers of a
porce ain enamel molding board.

Inquiry No. 8933.—Wanted to buy machinery for
the manufacture of hair mattresses.

Inquiry No. 8934.—Wanted to buy seal and book
of blank stock certiﬂcate

lnquiry No. 8935.--Wanted a machine that will
stamp or print names on lead pencils.

Inquiry No. 8936.—Wanted machinery used to
spin or wrap paper pencils in the manner that paper
pencils are made.

Inquiry No. 8937 .—Wanted to buy metal shipping
basket for use in shipping bread or handling laundry.

Inquiry No. 8938.-For firms making rotary gaso-
e engi

nes.
Inquiry No. 8939,—For parties who build ammonia
cold storage for eggs.

Inguiry. No. 8940.—Wanted to buy machine or
bender for rounding angle iron, flat iron and round end
oblong tanks.

Metallic tie and track fastener, F. M. Webb 910,249
Milling machine, J. Riddell ...... eeeee... 910,315
Minerals, ap, aratus for washing or extract-

ing, R. Freygang ..........c..... . 910,279
Mold or centering device, J. E Dooley 910,046
Molding machine, W. C. Swift ...... 910,028
Molding machine, Bonvillam & Ro ray 910,167
Motor, M. Logar ............ . 910,
Motor controller, F. P. Townsend. ... ...... 910,098
Motor controlling device, C. E. Carpenter.. 910,042
Motor controlling rheostat, W. C. Yates... 910,343

Motor for oil pumps, etc., W. S. Sherman 909,952

Multiple mold, F. H. Seidel .............. 10,476
Musrcal instrument regulator, W. B. Flem-

D ettt ittt et e e 910,053
Nalhng machine, shingle band J. E. Elwing 910,050
Napkin holder, C. E. Smith ............... 910,153
Neckband shaper, L. A. Mapel .. . 910,140
Necktie attachment, L. Kirsch 910,072
Nut lock, Peters & Gins . 910,309
Order holder, manifold,

Boecklin ........... . 910,099
Ore feeder, T. M. Topp 910,097
Ores, furnace for the reduction of, G. F.

Rendall .....iviiiniiiiinirinennnnnnns 910,086
Organ, portable reed, W. J. & N. Kiessling. 909,911

Oven, B, Wollett .......c...coviivennnnnnnn
Oven, bake, J. Faulds
Overgaiter, C. H. Olander
Oxids, reduction of refractory, K. A. Kuhne
Packing, metallrc stuffing box, R. Bomcke..
Pan lifter, D. S. Gossett
Paper pulp testing apparatus,
Schopper ...........ceevennn
Parachute, toy, . Thorpe..
Parcel button, F. A Wilkendorf .
Parrot stand, O. Lindemann
Pastry cone trimmer, O. Hauge ...........
Pattern and stripping plates, making, Bon-

10 190

910,002
910,157
910,438
. 910,298
909,999

Klemm &

villain & RoONCEray ........ceeceeeeens 910,166
Peeling machine, H. Hahn ............... 910,374
Pelts, machine for treatment of, M Whit-

latch  ..eeiiiiiiii i it 909,977
Pen, etec., clip, fountain, J. Blair.......... 909,862

Pencils, machine for printing, W. H.

S0 1 910,289
Photo exposure meter, S. Pratt ........... 910,230
Photographic enlarging apparatus, M. Schutze 910,322

Photographic film package, flat form, A. J.
910,052

Finkle .....ccoiiiiiiiiiiiiiieenienennns
Photographic printer, automatic, W. Fitter-
910,122

tymg, 0. P. Pellultz ................. 910,146
Pipe, Dunn & Glaser........... 910,119
Pipe coupling, W. H. Stoddard .. 909,959
Pipe coupling, train, Kelly & Royer........ 909,910

Pipe mouthpiece, suction, J. Markman....
Pitchfork attachment, C. A. Duprey........
Planing machine cutter head, Perkins &
Clement .......c.oveiiiiennenneennnnns
Plant sprinkling apparatus, J. W. Lischer
Plastic covering on floors, machine for lev-
eling, M. Lischke......ccoviiiivnnnnnns
Platen press paper feed guide, H. H. Strait
Plow harrow attachment, J. F. Barbee...... 910,162
Plow, rotary, P. F. Landphere .. 910,293
Poison indicator, J. B. Smith.............. 910,154
Post. See Wooden post.
Potato diggers, hanger
Willi

910, 274

910,413
910,400

910,073
910,155

for the leading

wheels of, L. Willis.............couuut. 910,337
Poultry wate.ing device, J. G. Becker...... 910,039
Powder, blasting, W. Eberle......... . 910,365
Power generating system, H. Lemp........ 910,331

Pressure controlled regulator, J. T Weit-

bre 910,033
Prmtmg plate holder or bed spacer, C. F

ROCKStroh .....ciceviiieeiieniieneenns 910,317
Printing press, A. E. Dowell. . 910,363

Printing press, D. W. Custer................
Pulley block, separable, Voorhees & Speer
Pulp press, automatic, K. A. Torsen........ 9
Pulverizer, .

Pump,
Pump, A. J. Adamson.. .
Pump, T. T. Graser......c.ooeeeeeeeeescanss

910,461

Pumps, measuring device for fluid, W. J.
BuUSSIDZEr .0.iii.viiniiieeeeennnnneannnns 910,458
Punching' machine, A. Holmgren.. 910,063
Punctographic writing, apparatu -
bossing, W. B. Wait.................. 910,330
Radiators, portable press for assembling,

T = B 7 909,934
Rail brace, E. M. Smith.................. 909,954
Rail fastening or chair, Nogle & Haas.... 910,411
Rail joint, L. Johnston.................... 910,067
Rail point, guard, W. R. Chedester...... 910,115
Rail, shift, G. H. Sargent.............. .. 910,089
Railway signal, Jordan & Hanchett........ 910,387
Railway signal system, . Duffie...... 910,184
Railway signaling, L. M. Bracewell...... 910,454
Railway snow plow, O. F. Files..... .. 910,186
Railway spike, E. L. Eastling.. . 910,364
Railway switch, G. W. Boon. 910,352
Railway tie, E. I. Robinson. 909,940
Railway tie,

Railway tie and clamp, D. S. Beach. 910,449
Railway track brace, W. D. Kelly... .. 910,132
Rake, J. HOrm........coiivevunnnnn . 910,382
Rake tooth point, O. F. Orndoff............ 910,306

Ratchet mechanism, double acting friction,
A. P. Brush...........ccoiiiiiiinnnnn,
Razor blade holder,
Razor, safety, J. H. Flagg .
Registering machine keyboard mechanism,

910,456

T. Carroll ......cccvueevenennnns ,866, 909,867
Regulator, W. F. Krichbaum. 10,292
Regulator for producers, P. G. Schm 909,949
Respiratory apparatus, E. B. Zerkle. 909,979
Rheostat, W. C. Yates........coutuus 910,478
Road drag, W. A. Traver. 909,966

Road grader, L. Ireland.................... 910,384

Rock drilling machines, distributing valve

for percussive, Bant & Gullett........ 910,447
Roll ejecting device, . cutting, E. G. Staude 909 957
Roof edging, M. MOYer.....e.cevoveueeenens 910,080
Rosette, J. S. Stewart............. 910,241
Rotary engine, Matthews & Veitch. 910,007
Rotary engine, F. W. Remer..... .. 910,085
Rotary engine, F. A. Cleveland. . 910,272
Rubber articles, making hollow, .

Gleason .....ievieiiiieennnn . 910,370
Ruling mechanism, D W. Custer.......... 910,460
Sash holder, gravity, S. D. & L. E. Case.. 910,113
Sash lock, H. K. Hillon........ccovuvunnn 909,901
Saw gummer and sharpener, J. H. Lough-

3 T P T T 909,916
Sawing machine, portable, J. O’Hara...... 910,145
Scale compensating rod connection, J. L.

GOOA " tevennnneesnnsnecncececnnennannns 910,056
Scraper, wheeled Stagg & Anthony...... 910,025
Screen, A. Ganzel ........ 0,280, 910,281
Screen adjustable frame table S. Crocker 910,117
Sewing machine cablnet Kundtz & Rehor 910,003
Sewing machine feedmg mechanism, hat

sweat, C. A, Dearborn............e0cunn 910,463

Shade and curtain bracket, W. G. Keller.. 910,069

Shade and curtain bracket, window, F.

Washburn  ..... .o ieiiiiiiiiiiiiann, 909,975
Shade and curtain hanger, S 0 Dougherty.. 910,273
Shaft, flexible, E. C. Oliver.............. 910, ,014
Shaft hanger, C. W. Levalley ............ 910,296
Shaper attachment, draw cut, H. E. Morton 910,216
Shears, H. Melchlor ...................... 910,008
Sheet metal disinfectant cabinet or holder,

E. W. Carnes......c.coviiiiiinnnnnnnnns 910,270
Shelving, J. B. BaleS.....c.ccoveeueeenn 10,473
Ship cleaning apparatus, W. B Bust 910,110
Shock loader, J. W. Mueller

Shock loader, J. B. Schuman .
Shoe lace guard and cover, F. ..
Shoe shining apparatus, C. W. Schell......
Shoe tree or form, G. W. Whaley.. ..
Shotguns, rear sight for, I. N. Lake
Shutter operator, A. Weber..........

Sifter, cinder, Durrant & Bale............

Signal blower, adjustable, E. O. Lawton.. 910 135

Siphon, J. Frueh............co0vvuiiinnns 910, 054,

Skirt measuring device, dressmaker’s, M.
Puthey ....eeiiieiiiiiiiiiiiiiiiiiann. 910,084

Skirt supporter, A. W. Mader 910,077

Slack adjuster, automatic, C. O. Anderson
Slicing device, J. J. Kaschibufske..........
Slicing machine, J. F. Nelson............

910,262
9_10,130
910,219

Smoke consuming furnace, D. C. Walmsley 910,032
Smoking pipe, R. L. Hustis.............. 909,903
Soap making apparatus, A. H. Pritchard.... 910,083
Speed indicator, D. Miller................ 910,404
Spinning and twisting machine thread board

and thread guide support, H. G. Beede 910,450
Spinning and twisting machine thread guide,

Prest.....coieiiiiiiiiiiiiiina., 910,132
Splumug machine, Harrington & Barrie.... 910,377
Spring wheel, A. Larson... . 910,396
Stacker, B. A. Keesling.. 910,131
Stamp distributing device, H. Barry...... 909,861
Stamp pad and treating the same, J. F Sel-

leck, JT. uveneeiiiiiiiiiiiiiineeennns 910,323

Stand. See Parrot stand.
Staple puller W. Cochran............ 910,173
Stay strip, J. ®. Carter 910,271
Stereoscope, knockdown, H. E. Richmond.. 910,087
Store service apparatus, C. J. Miller...... 910,141
Stove, heating, C. W. Baker.............. 10,109
Stove or range, gas, W. A. Mills.......... 910,301
Stove, vapor, Savage & Gutermann. 909945 909,946
Stoves, making bottom cleats on, W. E.

WOOd evvrereniiiiiniiiiinaeaann . 910,254
Stoves, range .

MOOTE +vvevconncennnnnnnns 910,142
Street sweeper, 910,321
Street sweeping machine, C. H. Butler.. 909,865
Sugar cane and similar substances, treat-

ing, Burton......ccoeeeeeenenns 909,987
Sugar, producing, Altolaguirre & Zubillaga 910,037
Supporting device, extensible, E. A. Clar 909,990

Suspensory, B.
Swing,
Talking machine, T. Kraemer

Talking machine attachment, H. F. Wittig

SchIertz...........s..
W. Johnmson..............

910 103

Telegraph transmitter, wireless, C. P. Stein-
2 . 910,430
. . 909,87
Telephone attachment, J. . 910,189
Telephone receiver, H R. Stuart ......... 910,244

Telephone sanitary shield, O. H. Hudgen 910 383

Telephone system, anti-iuduction, Condon
Barrett ..........iiiiiiiiiiiiiiii. 910,177

Telephone system anti-induction method,

Condon & Barrett..........ceccvuvunn 910,176
Telephone system, three wire, W. Reid.... 910,314
Telescope lens adapter, A. C. Young...... 910,344
Temperature regulating apparatus, A. M.

Butz ...oooviiiiiiiiiiiiiiiiiiiiiiee 910,269
Terret bur holder, E. Wesp 910,334
Testing apparatus, F. Schreidt. 909,950
Thawing point, A. H. Hakes.... 910,375

Thread winding mechanism, E. Po!
Ticket holder, J. J. Walsh..............
Tire, non-puncture pneumatic, E. A. Storey
Tire outer cover, pneumatic, P. L. Desprez
Tire, pneumatic, C. E. W. Woodward....
Tire protector, pneumatic, J. 0. G
Tire, sltngle tubé pneumatic, J.

910,415
909,972
910,094
909,992
910,441
etz...... 909,884

909,962
. 910 457

9,885
910 076

A. Swine-

Tire, wheel,
Toilet cover,
Tongue for farm implements, A. W. Mader

Tool, compound, J. N. Ramstad.......... 10 019
Tooth and blade cutter, high speed, J.
Lehmann .....cccvvveeens 910,137
Track fastening, H. C. Stickel. 910,027
Track straightener, M. E. Loehr............ 910,209
Traction apparatus for field operations, 8.
cCandless. .oooevereieineeiienieans 910,217
Traction coupling, M. J. Todd............ 10,329
Train stop, automatic, Wilson & Tallman.. 910,338
Trap, J. M. Hendrix............. P 910,000

Trolley, W. J. Baker......... 910,161
Trolley, overhead, J. H. Howard. 910,197
Trolley wheel, L. J. Tetlow...... 910,433
Trolley wire support, C. G. Ette.. 909,99
Truck, hand, I. L. Davenport........... .. 910,360
Truck or wagon, railway, M. Lambert. 909,912
Truss, W. Lennox.... 910,004
Truss, R. R. McGregor. 910,303
Tube, P. J. Grouvelle, 910,192
Tug and trace fastener,

ham, SI. coiiiiiniiiieiitiiiienseenanens 910,359
Turbine A. Petticore..........oiviuiinn.. 910,228
Turbine automatic brake, elastic fluid, O

JUDZgren .. ....ciiiiiiicaeiaeaeann . 910,388
Turbine bucket, elastic fluid, E. J. Berg .. 910,164
Turbine, elastrc fluid, J. G. Callan 910,170
Turbine, elastic ﬂuid, G. Belluzzo. . 910,266

Turbine, elastic fluid, O. Junggren 910,472
Turbines, driving gas or gas and steam,

H. Schmick ............. . 910,237
Turbo blower, A. L. Wolfso 910,036

Turbo- generator, E. J. Berg. 910,165
Typewrlter platen shift mecha .

Smith ...ttt it 910,427
Typewriting machine, J. C. McLaughlin.... 910,410
Umbrella, W. H. Taylor.........cc.coveenn 910,095
Umbrella, folding, A. Daun.............. 910,462
Undershirt and similar garment, M. Saldin 910,418
Universal support, J. F. Snow............ 910,429
Valises and bags, auxiliary handle for, C.

L Shaw oL 910,238
Valve, D. M. Stott .. 909,960
Valve, W. G.. Benninghoff................ 910,163
Valve and lubricator, combined throttle, E.

H. Lunken ........cciviienedonnnnnnns 910,401
Valve and lubricator, combined throttle, J.

CAull L i 910,445
Valve, balance, B. F. O’Bryant.......... 910,225
Valve controller, radiator, F. A. Simonds 910,092
Valve for faucets, automatic check, Mikesch

& ROMAD ..euvrerennrenennnsnnnnennns 910,213
Valve for gas burners, F. Egge............ 909,878
Valve for pneumatic hammers, throttle, R.

A. Norling .....cvviiiiiiiiiiennnnnnnns 910,223
Valve, hydraulic,c E. W. Marshall.......... 910,079
Valve mechanism for rock drills, .

L. Mitchell......ooiviiiiiiiiiiinnenn. 909,923
Valve, plug, J. E. Noesen.. . 910,013
Valve, safety, E. E. Gold. . 909,886
Valve, seat actuated flushing,

B 909,928
Valve, stop and waste, D. C. Charmois.... 909,989
Valve, throttle, W. J. Haskill........... . 910,195
Vapor burner, hydrocarbon, W. J. Fry 909,881
Vegetable cutting machine, F. i 10,15
Vehicle brake, A. Godfrey........eeceeees 910,123
Vehicle brake shoe and holder, Tubb & Shel-

................................. 910,101
Vehlcle controlling device, motor, T L.

& T. J. Sturtevant.................... 910,432
Vehicle, folding, E. Gundelach............ 910,372
Vehicle steering device, motor, Roberts &

James ... .. 910,232
Vehicle tire, J. . . .. 909,978
Vehicle tire, E. Knowles .................. 910,134
Vehicle t1re filling compound, J. F. West

3 A Y 909,976
Vehicle transmission gearing,

Howard .....ceoccveeeeieecccanscnssnns 909,994
Vehicle wheel, N. E. Meredith 910,009
Vehicle wheel, C. E. Harris.......... 910,193
Vehicle wheel sled runner, J. Karssen. ... 910,206
Vending machine, S. M. Stroock.......... 910,156
Vending machine, C. C. Travis... . 910,246
Vending machine casing, C. R. Pope. 910,148

Ventilator. See Cab veutllator
Ventilator, T. Lee..
Voting machine,

.. 910,398
910,389

-Preciseand Efficient

The strongest endorsements as to
the accuracy, efficicncy and gen-
eral economy of the famous

“Star”’ Lathes

reach us in the way of repeat orders
from home and foreign governments,
who use only ‘“the proven best.”
‘Write and ask us for catalogue “B.”
THE SENECA FALLS MF6. CO.
695 Water St., Seneca Falls, N. Y.

Engme and Foot Lathes

MACHINE SHOP OUTFITS, TOOLS AND

SUPPLIES. BEST MATERIALS. BEST

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

Veeder Counters

to register reciprocating

movements or revolu-

tions, Cutfullsize.
Booklet Free.

VEEDER MFG. CO.

18 Sargeant St., Hartford, Conn.
Cyclomet.ers, Odometers,
Tachometers. Counters
and Fine Castings.
Represented in Great Britain hy
essrs. MargT & Co., .y

City Road, Finshury Squaxe,

London, E. C England

WORK SHOPS

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

‘B 24

Price
$1.00

MACHINERY i cenmn.
allow lower bids on jobs, and give
greater profit on the work. Machines
sent on trial if desirea. C'atalaq Free.
W. F. & JOHN BARNES CO.
Established 1872.

1999 Rusy ST. RoOCKkFORD ILL.

—And econo-
too, in

RUNABOUT

Z ‘Travels any road
through mud. 2 to 25
miles per hour. 30 _miles on one

gallon of gasoline ’s. Engine 10-h-p., 2
cylinders, aircooled. Chaindrive gea.r—-
Double brake. No tire troubles. Safe, re-
1iable, handsome, Also Top Motor Buggier.

and Surreys. ‘Write for free book No. A. 227
BLACK MFG. CO., 124 E. Ohio St., Ghicage

A Home-[lade 100-Mile
Wireless Telegraph Set

Read SCIENTIFIC AMERICAN %UPPLEMENT 1605 for a
thorough, clear description, by A. Frederick Collins, of
the construction of a 100-mile wireless telegraph outfit
Numerous, adequate diagrams accompany the text.
Price 10 cents by mail. Order from your newsdealer or

MUNN & CO., 361 Broadway, New York '

N Goponts Trolghe propatdy CBONTE

' lepos; '©; TOPA]

[\ depeyy frotght pre Noa axe 10k satiaied

after using the bicycle 10 days.

DO NOT BUY it apone
of tires trom anyone

" W at any price until you receive our latest

/VI art catalogs illustrating every kind o J

A} brcycla, and ]uvs learned our un
new offers.

OHE cE“T is all it will cost you %o

write a posial and everye

thing will be sent you free postpaid by

A, return mail, You will get much valuable ine

tomuon Do not walt,writeitnow.,

TIRES, Coaster-Brakes. Buil$e
ap-Wheels and all l\lndl'les at half usual prioes.

MEAD CYGLE GO, Dept.1. 175 CHICAQD

Have You Seen The Perfection Wrench?

The newest and best wrench made. All steel.
Great strength. Instantly adjusted. Easily and
quickly operated. Positive grip.  Immense time,
trouble and tem saver. Indispensable to

Automobilists. Il;esn “all round” tool ever offered
for sale. Must be seen to be appreciated. * You’l)
want one when you see it.”” For circular address

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

JAGER Marine
4-Cycle Engines

Skillfully designed and well
built. Single lever control, com-
bining automatic  carburettor
with spa.lk advance. .= Develops
wide speed ranege and reliability :
under wost trymg conditions
Sizes 3t060 h. p. Send for catalog.

CHAS. J. JAGER CoO.

281 Franklin, cor. Batterymarch St.
oston, Mass.
w E I DRILLING
Machines

Over70sizes and styles, for drilling either deep or
shallow wells in any kind of soil or rock. Mounted
on wheels or on sills. With engines or horse powers.
BStrong, simple and durable. Any mechanic can
Operate them easily, Send for catalog.

-WILLIAMS BROS,, Ithaca, N. Y.

ADVERTISE

“Your Patent For Sale”

in the

Scientific American

CLASSIFIED ADVERTISING COLUMNS

It is read by thousands of live manufacturers who are
always on the lookout for improvements that would beneftit
their business.

TERMS: $3.00 for four lines, each insertion

For further particulars address i
MUNN & CO., 361 Broadway, New York




JANUARY 30, 1909.

Scientific ‘American

POWER REQUI‘SITES

Get the engine that runs reliably, reqmres le'lst attention and
is a dependable starter.

The simple, powerful
I. H GASOLINE
L = ENGINES"

meet the They are ccially adapted to all me-
chanical plrposes—l style and !ize for every service,

Vertieal, 9 3 and 25-H. P.
Olilio;lzon 1 (portable and sf.stionsry), 4, 6,8, 10, 12, 15 and

Alr Cooled, 12and 2H. P.
CallonL. H. C. Agents or write for catalog.
INTERNATIONAL HARVESTER CO. OF AMERICA
(Incorporated)

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

INVENTORS

A well-established company .wishes to acquire the
patent rights or a license for the manufacture of a
profitable article of consumption in order to utilize its
world-wide organization to the utmost. Communica-
tions should furnish the rollowing information :

1. Drawing of the invention or a model, togetber with
detailed description and period for which the invention
is protected in the United States and Germany.

Advantages over similar articles of the same kind
resent on the market.
Sellmg price of the patent orlicense.

IV Whether or not the invention is patented in for-

eign countries, and if so, in which countries.
ommunrnications to be addressed to H. L., 1286, care
RUDOLF MOSSE, Hamburg, Germany.

Convert Your Bicycle into a
- using our Attachable
MOtor cyc|e Outfit. Fits any wheel.
Also Marine and Stntmnary Motors and
Finished leug. for catalog.
'‘EFFEY MFG. CO.
2941 W. @irard Ave., Philadelphia, Pa.

Ipayfrom$1to 600for thousands of

rare coins, stamps and paper money

to 1894, Send stamp 1or illustrated
osted and make money

the Goin Dealer, Dept, 14 BOSTGN, MASS.

cirenlar, get
VONBERGEN,

ET US BE YOUR FACTORY
STAMPINGS, MODELS, EXPERT WORK

THE (.ll)Bh MACHINE AND ST \\IPI\‘- o,
970 Hamilton st., Cleveland,

Corliss Engines, Brewers’
and Buttlers Machiner THE VILTER
G. CO., 899 Clinton Syt.. Milwaukee, Wis.

MUDE[ & EXPERIMENTAL WORK.
Inventions deveioped. Special Machinery.

E. V. BAILLARD. 24 Frankfort Street. New York.

RU B B E Fine Jobbing Work

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

Die Makers, Model Makers, Machinery Bullders, Punch Presses.
Light and Heavy Stampings. 120 Michigan St., Chicago, 1ll., U.S.A,

MnnEls 5. E)SPERIM ENTAL WOR
ears, Dies, Tools, Novelties ma.nufact o
M. P. SCHEL L 1759 Union Street, San Francisco

MORELR

Expert Manufacturers

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

DIE MODELS s~ ECIAL

WORK TOOLS Ma CHINERY

Special Machmeu
Metal Specialt;
Indinna 2

MOORE

& CO.
We manufacture METAL
SPECIALTIES of all kinds,

l N VE N TO RS to order ; largest equipment ;
lowest prices. Send perfect sample for F R E E

low estimate and_best expert advice
THE EAGLE TOOL ., Dept. A, Cincinnati, O.

NVENTOR S,
YEACTURERE, :
E

METAL POLISHES. —FORMULAS FOR
Putz Pomades, Pastes, Liquids, Powfers and Soaps. for
polishing metals, are contained in BCTENTIFIC AMERT-

CAN SUPPLEMENT_ Nos, 1283, 1288 and 1289.
Price 10 cents each from this oﬂice and all newsdealera

NOVELTIES & PATENYED ARTICLES
MANUFACTURED BY CONTRACT. PUNCHING £ S, SPECIAL MACHINERY.

1Ir Own

E» Cards, circula.rs hodk newspaper.. Press $b.

( 2 Larger $18. Sawe mioney. Priutfor others,
=/ ‘l'ng p;-oﬂt Al eaz.:{, rules sent. - Wntte fac-
D wc} ory or press catalog e, paper, etc
Exc:..s oR RESS €O0., l!ieri en, Conneetient.

SENSITIVE LABORATORY BALANCE
By N. Monroe Hopkins. This ‘“built-up” laboratory
bala.nce will weigh up to one pound and will turn with a
quarter of a postage stamp. The balance can be made
by any amateur skilled in the uge of tools,aud it wil)
work as well as a $125 balance. The article is accom-
panied by detailed working drawings showi.
stages of the work.. This article is contained
TIFIC AMERICAN SUPPLEMENT, No. 1184, P
cents For sale by MUNN & GO.,. Broadway, New
York City. or any bookseller or newsdealer

VSEESAWTO

Fer '45
- Sale- O
D

C. A. NEEDHAM, 145!;. 23dSt., N. Y.City

,] Rock and rye with hoarhound, and bitters,

‘Wagon and other receptacle, railway, Sharp

& Rowntree.........c.ceeeveeeenannennn 910,152
Washboard, S. W. Wigner................ 910,335
Washing machine cylinder, C. Jensen. 910,288
Water closet flush tank, E. Thompson 909,965 |
Water heater, L. C. Lewis................ 910,138 |
‘Water softening and purifying apparatus,

Sutro & Booth..............covvunnnnn 910,327
Wave power, L. Wolfley.. ... 910,439
Weather strip, G. Gallup.............c00n. 909,996
‘Well bucket holder, W. T. Laughlin...... 910,294
Well drilling machine, J. G. Russell...... 910,235
Welt skiving machine, E. E. Winkley...... 910,339
‘Wheel, J. Jenkinson.................. . 910,00
‘Wheel lock, W. W. Jones..... 910,068
Whip, etc., case, N. F. Alston... ... 910,108
Whip socket, W. B. McMasters............ 910,081
Whip soeket locking, C. W. Mayhugh.... 910,212
‘Wind lndicating device for practice shoot-

ing, C. B. Winder.............ccoov.. 910,035
Wire connector, J. M. Sahlin.. ... 909,943
Wire stretcher, L. G. Thornton.. 910,029
Wooden post, J. Carpenter... 910,356
Wrench, F. Hachmann.... 10,12

DESIGNS.
Automobile horn, E. Rubes.. 39,781
Bottle, poison, A. J. Iwan 39,777

Door knob, C. H. Herrick

Emblem, L. H., Morgan...........c...oe.. . 39,770
Horns, case for moving parts of mechan-
ically actuated diaphragm, M. R. Hutch-
5713 R P 9,785
Horns, resonator and case for mechanically-
actuated diaphragm, M. R. Hutchison.. 39,786

Jar, S. S. Marvin.........c.cceeiieennnnnnin
Lamp shade, J. A. Whaley......
Lock trimming, C. H. Herrick..

Rug, E. G. Sauer..........c.ouuuuus

Scale pointer, weighing, G. Walke: 3
Sheet metal caddy body blank, L. .]’ Freundt 39,784
Soap dish, J. P. Eustis..............c0uuts 39,774

Spoon, rork or similar article, S. Stohr..
Tongs member, F. Hyatt..........
Toy casing, mechanical R. S. Bauer. ..
Toy figure, A. Schoenhut ...................

TRADE MARKS.

Antiparasitic preparation for plants, Dr. L.

Marquart...........ccoeiiiiiiieeiann,
Apples, W. H. Underwood........coevvuuunn
Asbe&t}os composition, Norristown Magnesia

.................................... 2,382
Beer, C. & J. Michel Brewing Co............ 72,307
Beer, non-intoxicating, Thieme & Wagner
Brewing Co. vvvevirnnrnrnrnnennnnnnnenns 72,316
Beverages, certain, Rotschild & Co........ 72,390
Boots and shoes, leather, Peckard & Field 72,384
Box and case openers, Herculever Co...... 72,363
Brandy, California grape, H. Goldschmidt.. 72,311

Brooms, American Broom & Brush Co
Butter, David Cole Creamery [0 VAN
Candy, Nunnally CO.....ceevivennnnnnnennn.
Canned beans and tomatoes, N. C. Barwise

Packing Co. coverirnnrennennninnennennns
Canned fruits and vegetables, Stevens Bros.
Cement Portland, Ironton Portland Cement
Cheese, dalry Geo. W. Marshall Co........
Cigars, A. S. Valentine & Son........ 72,346,
Cotton duck, Wellington, Sears & Co. 72 393,
Cotton seed oil intended for use as_salad

oil, Union Oil CoO.........cc..... 72,342, 72,343
Cotton waste, Riverside Mills........ 72,386, 72,387
Electrical apparatus, certain, Kendrick &

DAVIS titeiiinrernreeonneeennnenennnnnnn 72,372

Engines and their accessories, gas and air,
International Patent Corporation........
Erasers, erasive india rubber and ink and
pencil india rubber,
Fertilizers, Federal Chemical Co
Fertilizers for cotton plants, Capital
izer & Manufacturing Co..............
Flour, wheat, A. B. McCrillis & Son
Insect repe]lants, G. Hanning...............
Jamaica ginger and California brandy, com-
. pound of, Pond’s Bitters Co............
Lamps and lanterns, flat wick burners for
oil burning, R. E. Dietz Co............
Lamps burners and wicks, petroleum, Hugo
Schneider Aktiengesellschaft.............
Laundry tablets for washing and cleansing

purposes,. I-V Washing Tablet Co.,
. 72,366, 72,367
Liniment, ointment, and healing oil, com-
bmed 0. P. Swee .................... 72,334
Lubrlcatmg greases and oils,. New York Lu-
bricating Oil- Co.......evvvuuvnns 72,380, 72,381
Medicinal compound contamlng calabar, E. A.
TUIDEE ¢ o eeeteracnsnsnenesannnsennsnnnnn 72,341
Medicinal electrolytic preparations, F. H.
ASChDer ......iiuiiiiuieninnnnnnennnennns 72,321
Oranges and lemons, Randolph Fruit Co.,
. 72,338, 72,340
Paint, cold water, Muralo Co.......... 72,377, 72,378
Paint, -oil wall, Muralo Co.....cccvuavennnn 72,376
Paper, certain, J. C. Blair Co............ 72,371
Papers, printing, wrapping, writing, ledger,
and bond, Minneapolis Paper Co...... 72,375
Pencils, certain, Bleistiftfabrik vormals Jo-
hann Faber Actien-Gesellschaft........ 72,352
Pencils, lead and colored, A. W. Faber.... 72,359
Periodicals, trade, Goldschmidt Thermit Co. 72,362
Pianos, Bush & Gerts Piano Co.......... 72,353
Pianos, Conway COmMpANY.....ocveveneoeenns. 72,356
Pianos and player pianos, Columbus Piano
L0 72,355
Plumbing supplies, ertain, Natlonal Acme
MEZ. CO. torininninniinnennnnnnnnnnnnnnns 72,379
Powder, baking, Importer Branch. 72,329
Powder for the extermination of pests, Knox
Manufacturing Co. . 72,330
Puzzles, Bent Novelty Co . 72,351
Remedies for certain diseases, Chem: che
Werke Hansa, Gesellschaft mit besch-
rankter Haftung..........c..eeveveenennn 72,322

Remedy for certain diseases, B. S. McKean 72,332
Rice, Orme Rice Packing Co................ 72,314

Pond’s Bitters Co.......covvviiuiinnnns 72,336

Seed grain and hay, East Tennessee Feed

.................................... 72,357
Shells loaded shotgun, Robin Hood Ammu-
DIHOD CO.  «roouvreererannnesnns ,388, 72,389
Silk and silk mixture piece goods, E. H.
Behrens & CO.....cocvviiieennennnnnenns 72,350

Silk piece goods, L. & E. Stirn.. . 72,391

Soaps, A. Houghton.......... . 72,364

Soaps, Lockwood. Adams & Co 72,373

Syrup for making a tonic beverage, Fish-
eropathic College Association........... 72,326

Tablet used internally, Chicago Pharmacal

................................... 72,323
Tea, Geo Lewis & Co..... P 72,327
Thread, floss, and rdpe for ornamental pur-

poses, B. Ullman & Co............ccuunn 72,392
Tires and inner and outer tubes therefor,

R. A. C. Esnault-Pelterie....%.......... 72,358
Toilet preparations, certain, De Meridor Co. 72,324
Tool, combination, I. C. Imboden.......... 72,368
‘Watches and parts thereof, Ancienne manu-

facture d’horlogerie, Patek, Philippe et

Cie., societe anonyme.................. 72,349

Watgrproot textile oiled fabrics, A. J. Tower

Whisky, blended corn, R. M. Rose Co.
‘Whisky, straight, Haas, Baruch & Ci
‘Whisky, straight, Wright & Taylor..
‘Whisky, straight bourbon, G. W. Lyon
‘Whisky,  straight bourbon, L. Allenberg 72,320
‘Wine, California port and California sherry,
H. Goldschmidt............covvvenvnnnn ~ 72,310

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
?VG;L Address Munn & Co., 361 Broadway, New

or]

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 Muen & Co., 361 Broadway, New York.

Practical

BOOkS Scientific

Books

107
Valuable

Technica Bﬂﬂks

AGRICULTURE.—The New Agriculture.

By T. Byard Collins. 12mo.; 374 pages;

106 illustrations................. -$2.00

A popular outline of the many changes which

are revolutionizing the methods of farming, and the

habits of farm life. It is one of the most prac-

itica] dtreatises on the subject which has ever been
ssued.

ALCOHOL.—Industrial Alcohol. Its Manu-
facture and Uses. By John K. Brach-
vogel. 8vo.; 528 pages; 107 illustra-
tions. . $4.00

A practical treatise based on Dr. Max Maercker’s

‘‘Introduction to Distillation,”’ as revised by Drs.
Delbruck and Lange, comprising raw material,
mashing and yeast preparation, fermentation, dis-
tillation, rectification and purification of alcohol,
aleoholometry, the value and significance of a tax-
free alcohol, methods of denaturing, its- utilization
for light, heat, and power production, a statistical
review, and the United States law.

AMATEUR MECHANICS.—Home Mechan-
ics for Amateurs. By George M. Hop-
kins. 12mo.; 370 pages; 326 illustra-
tions. ... .. i 1.

This is a thoroughly practical book by the most
noted amateur experimenter in America. It ap-
peals to the boy as well as the more mature ama-
teur. Holidays and evenings can be profitably occu-
pied by making useful articles for the home or in
the Luilding of small engines or motors or scien-
tific instruments.

AMUSEMENTS.—The Scientific American
Boy. By A. Russell Bond. 12mo.; 317
pages; 340 illustrations.......... $2.00

This I8 a story of outdoor boy life, suggesting a
large number of diversions which, aside from af-
fording entertainment, will stimulate in boys the
creative spirit. In each instance complete prac-
tical instructions are given for building the various
articles.

COMPRESSED AIB.—Compressed Air.
Production, Uses, and Application. By
Gardner D. Hiscox. 8vo.; 700 pages;
500 illustrations. ................ 5.

The most complete book on this subject. It
treats on its physical and operative properties, and
is written by an expert. Taken as a whole it
might be called an encyclopedia of compressed air.

DIES.—Their Construction and Use for the

Its

Modern Working of Sheet Metals. By
Joseph V. Woodworth. 8vo.; 384 pages;
505 illustrations. ................ 3.

A most useful book, and one which should be in
the hands of all engaged in the press working of
metals; treating on the designing, constructing, and
use of tools, Axtures and devices, together with
the manner in which they should ‘be used in the
power press, for the cheap and rapid production of
sheet metal articles.

ELECTRICITY.—The Standard Handbook
for Electrical Engineers. Written and

compiled by a Staff of Specialists. Second
edition, corrected. 12mo ; pages ;
1260 illustrations. Bound in flexible
IMOTOCCO .+ v v v v vvvsennanneannsnnss X

A new pocketbook consisting of twenty sections;
each written by a specialist of engineering experi-
ence and containing the latest data and information
regarding standard electrical practice.
ELECTRICITY.—Electrician’s Handy Book.

By T. O’Conor Sloane. 761 pages; 556
illustrations. Hansomelf' bound 1n red
leather, pocket-book style $3.50

This work is intended for the practising elec-
trician who has to make things go. Although the
principles of electricity and magnetism- are treated,
the greater part of the book is devoted to prac-
tical handling of machinery, details of construc-
tion, and computations such-as will be encountered
in every-day practice.

GAS ENGINES.—Modern Gas Engines and
Producer. Gas Plants. By R. E. Mathot.
8vo.; 314 pages; 152 illustrations. .$2.50

A practical treatise setting forth the principles
of gas engines and producer design, the selection
and installation of an engine, conditions of per-
fect operation, producer gas engines and their possi-
bilities, the care of gas engines and producer gas
plants, with a chapter on volatile hydrocarbon, and
oil engines.

GAS ENGINES.—QGas, Gasoline, and Oil
Engines. Including Producer Gas
Plants. By Gardner D. Hiscox. 8vo.;
442 pages; 351 illustrations....... $2.50

A complete book on the subject for gas engine
owners, gas engineers, and intending purchasers of
gas engines, treating fully on the construction, in-
stallation, operation, and maintenance of gas,
gasoline, kerosene, and crude petroleum engines,
with special information on producer and suction
gases.

GAS ENGINES.—Gas :Engine Construction.
By H. V. A. Parsell and A. J. Weed.
8vo.; 304 pages; 145 illustrations. .$2.50

A practical treatise describing the theory and
principles of the action of gas engines of various
types, and the design and construction of a half-
horse-power gas engine, with illustrations of the
work in actual progress, together with
sioned working drawings ‘giving clearly the sizes
of the various details.

HEATING.—Practical Steam and
Water Heating and Ventilation. By
Alfred G. King. 8vo.; 402 pages; 304
illustrations. ...........c.c0vienn $3.00

An original and exhaustive treatise, prepared for
the use of all engaged in.the business of steam,
hot water heating, and ventilation. The standard
and latest book published. Describes all of the
principal systems of steam, hot water, vacuum,
vapor, and vacuum-vapor heating, together with the
new. accelerated systems of hot water circulation,
ilngluding chapters on up-te-date methods of venti-
ation,

HYDRAULICS.—Hydraulic !:ng-meering'. By
Gardner D. Hiscox. 8vo.; 315 pages;
305 illustrations.................. $4.00

A- practical work treating ‘on the properties,
power, and resources of water for all purposes,
including the measurement of streams, the flow of
water in pipes or conduits; the horse-power of
falling water; turbine and impact water wheels;
wave motors; centrifugal,- reciprocating, and- air-
lift pumps, ete.

INDUCTION COILS.—The Design and Con-
struction of Induction Coils. By A.
Frederick Collins.- 8vo ; 290 pages; 140
illustrations. ....... ... . .00

This work gives in minute details full practical
directions for making eight different sizes of coils,
varying from a small one giving a 14-inch spark
to a large one giving 12-inch sparks, The dimen-
sions of each and every part down to the smallest
screw are given, and the descriptions are written
in language easily comprehended.

LATHE.—Modern American Lathe Practice.
By Oscar E. Perrigo. 8vo.; 424 pages;
314 illustrations.........coovvuunn. $2.

A new book describing and illustrating the very
latest practice in lathe and boring mill operations,
as well as the construction of and latest develqp-
ments in the manufacture of these Important
classes of machiné tools.

Hot

the dimen- -

MAGIC.—Magic, Stage Illusions,.
entific Diversions.

and Sci-
Including Trick

Photography. Compiled and edited by
Albert A. Hopkins. 8vo.; 568 pages;
420 illustrations..........oovuvt. $2.50

This very interesting volume is acknowledged to
be the standard work on magic. It appeals to the
professional and amateur alike. The illusions are
all explained in detail, showing exactly how the
tricks are performed.

MECHANICAL MOVEMENTS.—Mechanical

Movements, Powers, and Devices. By
Gardner D. Hiscox. 8vo.; 403 pages;
1,800 illustrations...... R . & X

This is a collection of different mechanical mo-
tions and appliances, accompanied by appropriate
text, making it a book of great value to the in-
ventor, the draftsman, and to all readers with
mechanical tastes. A
MECHANICAL APPLIANCES.—Mechanical

Appliances, Mechanical Movements, and
Novelties of Construction. By Gardner
D. Hiscox. 8vo.; 396 pages; 970 illys-
_trations. ....... ceeenn

This book, while complete in itself,
continuation of the author’s ‘Mecharical Move-
ments, Powers, and Devices.”” The author presents
to the reader information regarding nearly all con-
ceivable devices for producing motion or accom-
plishing mechanical results.

SPECIAL OFFER: These two volumes sell for $3
each, but when they are ordered at one time from
us, we send them prepaid to any address in the
world, on receipt of $5.

PATENTS.—Practical Pointers for Paten-
tees. By F. A. Cresee. 12mo.; 144
pages. $1.00

Containing valuable information and advice . on
the sale of patents and elucidation of the best
methods employed by the most successful inven-
tors in handling their inventions. It gives exactly
that information and advice about handling patents
that should be possessed by every inventor who
would achieve success.

PHYSICS.—Experimental

is in fact' a

Science. Ele-

mentary, ractical, and Experimerital
Physics.. By George M. Hopkins. In
two volumes. 8vo.; 1,105 pages; 918
illustrations. Cloth, $5.00. Half mo-
TOCCO, vt vvvennnenneranennennenns 7.

This book treats on the various topics of physics
in a popular way and describes with rare clearness
and in detail the apparatus used, and explains the
experiments in full, so that teachers, students,
and others mterested in physics may readily make
the apparatus without great expense and perform
the experiments without difficulty.

PI-'U'M::BmG —Modern Plumbing‘ Illustrat-
ed. R. M. Starbuck. 392 pages;
1014 x 71,4, ; 55 full-page engra.vini4

A comprehensive and up-to-date work illustrating
and describing the drainage and ventilation of dwell-
ings, apartments, and public buildings, etc. The
very latest and most approved method in all
branches of sanitarv installation are given.

PUNCHES.—Punches, Dies, and Tools for

Manufacturing in Presses. By Jose
V. Woodworth. 8vo.; 483 pages; 02
~illustrations. ............ ... ... .00

This work is a companion volume to the author’s
other work entitled ‘‘Dies, Their Construction and
Use.”” It might well be termed an- encyclopedia
on die making, punch making, die sinking, and
sheet metal’ working.

RECEIPTS.—The Scientific American Cyclo-
pedia of Receipts, Notes and Queries.
Edited by Albert A. Hopkins. Con-
taining 15,000 selected formulas. 8vo.;
734 pages. Cloth, $5.00. Sheep, $6.00.
Half morocco,.......cccvveeuennens $6.

Over 15,000 selected receipts are here collected,
nearly every branch of the useful arts being repre-
sented. The alphabetical arrangement with abun-
dant cross references makes it an easy work- to
consult. It has been used with equal success by
chemists, technologists, and those unfamiliar- with
the arts, and is a book- which is useful in' the
laboratory, factory, or home.

REFERENCE BOOK.—Scientific American
Reference Book.. Compiled by .Albert
A. Hopkins and A. Russell Bond. Con-

taining 50,000 facts. 12mo.; 516 pages;
AITUSEIAted. +.uvonernnennennennens 1.
This book deals with matters of interest to

everybody. It contains 50,000 facts, and is much
more complete and more exhaustive than anything
of the kind which has ever been attempted. It is
indispensable to every family and business man.
It is a book for every-day reference—more useful
than an encyclopedia, because you will find what
you want in an instant in a more condensed form.

STEAM ENGINE.—Modern Steam Engi-

neering in Theory and Practice. By
Gardner” D. Hiscox. 8vo.; 487 pages;
405 illustrations................. $3.00

This is a complete and practical work issued for
stationary engineers and firemen, dealing with the
care and menagement of boilers, engines, pumps,
superheated steam, refrigerating machinery, dyna-
mos, motors, elevators, air compressors, and all
other branches with- which the modern engineer
must be familiar.

TELEPHONE.—Telephone Construction, In-

stallation, Wiring, Operation, . and
Maintenance. By W. H. Radcliffe and
H. C. Cushing, Jr. 16mo.; 171 pages;
125 illustrations.................. $1.00
A practical book intended for electricians, wire-
men, engineers, contractors, architects, and others

interested in the installation of telephone ex-
changes in accordance with standard practice. In-
tricate mathematics are avoided, and all apparatus,
circuits, and systems are thoroughly described.
Selected wiring tables, which are' very- helpful;  are
also included. _ . :
TOOLS.—American Tool Making and Inter-
changeable Manufacturing.. By. Joseph
V. Woodworth. 8vo.; 535 pages; 601
illustrations. ..............ccuu.. $4.00
A complete practical treatise containing a valu-
able collection of drawings and descriptions of de-
vices, the results of the author’s own experience.

TOOI-S.—Modsrn Machine’ Shop Tools. By
‘W. H. Vandervoort. 8vo.; 552 pages;
673 illustrations........... ceseeen $4.

A new and fully illustrated work describing in

every detail the construction, operation, and

manipulation of both hand and machine tools:

being a work of practical instruction in all classes
of machine shop practice.

WIRING.—Electric Wiring, Diagrams and
Switchboards. By Newton Harrison.
12mo.; 272 pages; 105 illustrations.

This work is a thoroughly practical treatise on
electric wiring in all its hranches, beginning with
the simple ecircuit and working up to the practical
every-day problems, all being presented in a simple

and intelligent manner. It is in every respect a

handy, well written, instructive, comprehensive

volume on wiring for the wireman, foreman, con-
tractor, or electrician.

Our new 48 page catalogue containing description of the above books sent free on application

MUNN & COMPANY, -

Publishers,

- 361 Broadway, New York City
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‘'BOULEVARD”| g, WRITE FOR THIS BO

WRITE FOR THIS BOOK ON THIS FULL | eI 7T
18-20-H P AMERICAN PROCESS. NO ROYALTIES.
Auto and Marine Engines car e aLwars Goes the Route SAMPLES anoINFORMATION gn APPLICATION
100% perfect. A new and distinct
type—different from all others Prac- N l c K E L

tically vibrationless ; almost noiseless;
bas fewer working parts; occupies less Electro-Plating
dpoarates and Material

Not ‘““an engine in a buggy’' but built up from
highest type Chassis carrying powerful water-cooled
motor, Speed 1 to 30 miles. Goes 25 miles on one
gallon of gasoline.

avro runasour SCHACHT
AUTO-RUNABOUT
Handsome lines and finish—Regular auto app2 arance—High
'wheel style best for all roads—sand, mud and mountain climbing.
Economy of first cost and long life durability, Quick control from steering wheel—Friction
drive—Double chain to each rear wheel—Absolutely gearless and clutchless—Puncture proof

Goodrich solid rubber tires—Timken roller bearings—Schebler carburetor, etc. All of highest
quality. Write for price—Free books as prospective buyer or special offer to agents.

THE SCHACHT MANUFACTURING CO., 2700 Spring Grove Ave., Cincinnati, Ohio

We willexhibit at the Chicago show, Feb. 6 to 13.

space; develops more actual H. P. and
speed and runs longer on a gallon of
gasoline than any engine made. Costs
“ less originally, is most economi-
cal to operate, most efficient,
most durable and absolutely de-
pendable under all conditions.
Specifications : 4-cylinder (all cy-
linders cast in one) 4 cycle, 18 in.
long, 18 H. P., 3}4-in. bore, 4-in.
streke, 60 to 9000 revolutions a
minute, Water-cooled. Greatest
engine value in the world. Price,
$170 complete, Write today for
illugtrated catalog.

West St, Louis Machine & Tool Co,
608 Manchester Av., St. Lovis,Mo,

Dealers wanted Everywhere,

===, Bristol's
st Recording
Instruments

For PRESSUVRE

TEMPERATVRE

& ELECTRICITY
U rite for Catalogues

? THE BRISTOL CO.,Waterbury, Conn.

THE
Hanson & VanWinkle
[
Newarlic N. J.
28 & 30 8. Canal St.
Chicago.

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

LET THE RED DEVIL
WATER MOTOR DO YOUR WORK

Attached to any water [aucet will develop
up to 3 Horse Power according to size of
pipe and water pressure, Only perfect

P sp motor made. Improved bucket
wheel construction. 6-inch Motor for

Mechanics, Butchers, Gro all tools
andWaahmg Machme, }{ H.P.on ¥ inch
pipe, 80 lbs, water pressure.
price $5 eash with order,
4-inch Motor for grinding, polishing,
fans, w\nnzmach\‘uc. Doctors, Dentists,
l!rugmsls Net price Motor with Pulley

; with emery, buffing wheel, silver

uuhsh and pulley $3 cash with order.

Money hack for any reason, Send for illustrated eatn-

luz- Order your motor direcl Iro u . ealer or from us

DIVINE WATER MOYOR €O.
S 0EP'TI2 UTICA,;N.Y.

.HAMBUG
e LELNE  Cpitcp

Net

Cruises and Tours

HE delightful climate—the beautiful
scenery and the many opportunities
and facilities for all outdoor sports, make

JAMAICA and
The CARIBBEAN

an ideal Amencan Winter Resort. Reached i

4% days from ew Yorl by the magnificent

6000-ton “PRINZ"" steamers of the

ATLAS SERVICE, equipped and furnished accord-
ing to the h|ghut standards.

SPECIAL CRUISES of from 13 to 25 days. Cost,
rom $105 upwards.

30-DAY CRUISE to the WEST INDIES, VENE-
ZUELA and PANAMA CANAL, by steamer

“‘Oceana,’’ leaving Feb. 27. Cosl $150 up. Co., 280 Main Street,

SPECIAL TOURS of varied length and itinerary, ( Lectonia, Ohio, U, 8. A,

with inclusive rates for hotels and sight-seeing. ‘ i == —

Our comprehensive booklets, containing illustrations
and giving full purticulars, sent upon request.

KE-PA-GO-IN

Crescent Wood Workmg Machinery

T I R E s Gives satstaction—Thowsands m iy
For discriminating buyers. No Skidding. No
Punctures. No Trouble. They just keep agoin’.
Ask the users.

BEEBE-ELLIOTT €0.,614 Wisconsin Street, RACINE, WIS.

PIERG L“n"J“’m%?S_E

. 5 HAMBURG-AMERICAN LINE
ALWAYS DEPENDABLE® 41-45 Broadway, New York
= Superior to all others for Safety,

= ) b .
“  Comfort, Durability and Speed. Our 'ﬁ-\ Boston . Chicago Philadelphia
4 94 years’ experience enables us to St. Louis an Francisco

give you the best for the
dﬁ r;,‘a'f
<S®e" “

least money., 88 sizes
l'!'-’:

Band Saws, Saw Tallles, Jainters,
Shapers, HBorers, Swing
Sawy, Disk Grinders,
Planers, Planer and
Matcher, Band Saw
Blades.

Catalogue mailed on

application.

The (rescent Machine

4 s ’
Porox ”* Ignitor Storage
BATTERIES
High Capacity. Light Weight.
Proved as tbe best for both igni-
tion and light. No loss of current.
It stores and returns the power to
your machine. You can see and
examine the interior without ex-
posure and digging. because it is
made up in transparent celluioid
ars. No danger of breaksge like
ard rubber. Plates and jars are
guaranteed for one year.
Send for catalog.

Albert Mulier, 145 West 49thSt., New York

An Assistant Prec1810n Model Lathe
Boolc-keeper

Give your bookkeeper and bill clerks
an asgistant—a Comptometer.

It will work 24 hours of every day in
the year and stiil be fresh. Then, too,

and styles of Motor
Boats ranzing in price from
$75.00 to $4.000. 00 Motors
only, 2to 20 H.

Knock Down Boat
Framex with Machln-
ery. Row Beats and
Canoes. Write today for full
particulars. VWecansave you
money.

PIERCE ENCINE CO.
Twenty-fourth Ave., Racine, Wis.
Siegel, Cooper Co., Ne“ York City, Eastern Agents

This little Lathe with 5-inch
awing wili be feund very useful
for all classes of small fine work.
It is thoroughly well made and
in perfect alienment. We guar-
antee it the greatest value ever
offered.

A lete line of attach and
accessories shown in oo catalog.

Great Power-Small Cost
No Risk

Buy a powerful engine that is durable,
economical and absolutely safe.

Woaterloo Gas Engines

develop the full rated horse power and more. They are guar-
anteed for five years at any kind of work, never shut down

for repairs, are ahsolutely simple in operation, and all sizes HE Lambert Car is diﬂerent from other cars
furnish the cheapest power for every purpose. Best for

achinists, miners, millers, manufacturers, printers, . ﬂ(?l Only in 1ts SYStem Of. trap§mi55ion bUt in The COMPTOMETER
farmers—for dnllmg, pumping, running air, compress- 1ts day-ln-and-day-out rellablllty.
— s = ers, dynamos, etc.

- K . Adds, Subtracts,
Sold on eredit ltfo&i;y The Lambert Friction Drive gives the Lambert Multiplies. Divides.

it will figure in two hours what you GOODELL.PRATT COMPANY, Greenfield, Mass.
cannot figure in eight or morel Isn’t
such time worth saving ?

Every hour of overtimeincreases your
payroll, just that much loss toovercome.

Lambert “ 30" —$1250

& Musical Tubular Bells

Highest Mechanical and Musical Art

Have you a taste for MUSIC?
No talent required. Not only in-
creases social standing, biit some
people have had their salary in-

o 0 2 creased five told by using our
for free Encyclopedia Car a degree of superior service quality not at- fiussont S old by using our
of Engine Facts. tained inany other low-priced car and not in every 4kt 1t1s a permanent investment and returns Its | learned in hours where ordinary
Waterloo Gasoline high-priced car ; price over and over every hour you use it—the instruments takes months.

Engine Company gh-priced car, same agryonr typewriter. L4 Selud ffur ourlnew 100-page lléus(tirateg
5 S Use The Comptometer. It Is in a catalog free, Also 24 pages standard an
199 West Third Ave, h transmits more Of the power generated clags by itself, de?eallne al;l others. Ex- nopulgr sheet music nrri‘uged for one or two
Waterloo, - - lowa. than any type of gear transmission. It eliminates perience the rellef it affords, the time people, showing how to play our instru-
t ol troubl dir ir bill 1tsaves. YO!U :vlllthfuselahgrv {Dolish ht ments, for 24 cents in stamps.
ransmission troubles an epair Dills. 9 to waste valuable time an J. C. DEAGAN
effort in primitive mental et
Every Lambert model, from the $800 runabout : figuriog. Writefor pamph- 215% No. Clark St., Chieago, IiL
POPULAR ELECTRIC[TY ";(E’LMN up to the big, roomy 7.passenger Lambert at okvoriuriie ationce fona
Cut 3§ ENGLISH. | | 2,000, is a car of full value in power, speed and T R POCKET STEEL TAPES
Siza endurance, style, finish and comfort—the choice e : 34 in. wide. Nickel plated
of people who want a good car at a moderate Ll : Felt& Tarrant cases with rounded edges.
- d who “find » £, h b . Mfz. Co. Spring wind with center stop.
Send for || Price and who find out” before they buy. 851 North Graduated in inches and 16tbs.
Electrical Write for fully illustrated descriptive catalogue. i e Paulioa St. o+ euch B0.60
o rma = Chicago, - 111 c e ',;]n
Premium BUCKEYE MANUFACTURING CO. E %, ke 15

List 1814 Columbus Ave., Anderson, Ind.

monthly magazm for everybody ; WE WILL MAK g:srgis‘eog%l: IU BR'(A"‘[s!’END |

non-technical, profusely illustrated, in- estimates on b o !Au“
" N et osly interesting and instructive. POS'fﬁYDOU on | manufacture of any metal novelty. Automatic ma- ANYIHING SAMPLE ﬂ]{ ENGINE
Sy A g0 B e Conda 4160, | Chinery tools, dies and expert. wark our specialty. I3-a1 S CLINTON S
run s long time on one wet or dry battery. 1,000 revolutions per | AUTOMATIC HOOK & EYE CO., Hobhoken. N. . ) CHBESLY&CO GMiSA s USA A simple, compact motor of strong,

minute. A marvel of skilled workmanship.
Popular Electricity Pub. Co., 1221 Monadnock Block, Chicago, I1l. | — T - -

e om0 When Other Leather Belts Fail ROTAL EQUIPMENT CO.

145 Housatonic Ave., Bridgeport, Conn.
If yoa have had trouble getting a leather belt  to L e adotl
stand,” you will find it worth your while to look -
into the merits of

S °°";"ri'i‘s‘f'?s'm$60
f Guaranteed Water- : SN IKESI
S ca LlOn proof Leather Belting ; SELLSIEon s'x"

rigid construction, compnsmg the
latest desirable features in gas en-
gineering, 2% to 15 horse power.

A safe, very
brilliant, power-
ful, atcady, white
”b]ll. Is better than
electricity oracetylene

and cheaper than kero- { GILSON
sene, It isnotaffected bylive steam. water, the hottest o 8 S GASOLENE
Every lnmpisa or dampest climate or anything lhab erdinarily ¥
=omplete self-con. = knocks out a belt in short or’der. That’s because an
:?;ﬂrl‘!v!;arlﬂl;ulure ttwol;ltely v\:ialerprloofhceuzem 1%1158(1 in t{he coué ForPummng Cream
A struction and the leather treated to a waterproo epa
Clean —bright—odorless I 4 patiars, Cham H

dressing. We also make R.eliance belting and
.~ several other brands equajly as
good tor sp ecific purpgses.

‘Write us your needs and the conditions
under which your belts amst run.  We will
tell you wbat is best to buy and send a
book on leather belting.

CH1ICAGO BELTING CO.
24 &, Green St CHICAGO, ILL.

: Branches—New Orleans, Philadelphis,
wheel-pit. Portland, Ore.

ash Ma-
chines, etc, FEEE TRIAL
Askf, for catalog-all sizes
GILSON MFG. €O. 38 Park 5%, Port Washingion, Win,

—portable. Made in over
200 styles for every pur-

ose, Fully guaranteed.
Lamlogfu,e Agents wanted.
THE BEST LIGHT CO.
57 E, 5th Street
Canton, 0.

HARROUN

8 Gylinder V-Motor

40 H.P. Weight 175 Ibs.
Water-cooled or Air-cooled

ey Engineering News 9 Grmres

ARE THE BEST. ([TLLUSTRATED)

4__ R -
A Sea Lion Guavanteed Leather Belf
vunning through a jflooded

For sale 8&3{3;1{%'616 Send for || The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers TheBall Tl‘ansmiSSiOH
100 to 125 pages, 9"x 13", weekly. Send ten cents for sample copy.
UF E _— . N : . o al -
L Sag!:alwl.q Mghv“ S. CO If you cannot locate desired engineering equipment write our * Readers Want ”* department. 1 Automoblles &MOtOI‘BOatS Ll I

New York and Londorm. i NEW YORK GEAR WORKS.
|THE ENGINEERING NEWS PUBLISHING €O. - - - 214 Broadway, New York 56 ZREENPOINT AVE ., BROOKLYN,N. YV






