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GENESIS OF THE FIRST SUCCESSFUL AEROPLANE,

In all the history of invention there is probably no
parallel to the unostentatious manner in which the
Wright brothers, of Dayton, Ohio, ushered into the
world their epoch-making invention of the first success-
ful aeroplane flying machine. At a time when the vari-
ous experimentalists in the field of aeronautics were
dumfounded by the failure of the deservedly-renown-
ed Langley to make a practical flight with his gov-
ernment-hacked $50,000 machine, 1t was suddenly an-
nounced that two young machlmsts had produced an

aeroplane which had made a continuous flight, with"

one of the inventors on board, of over twenty miles
at a high speed and under perfect control.

Their success marked such an enormous stride for;
ward in the art, was so completely unheralded, and
was so brilliant that doubt as to the truth of the story
was freely entertained; especially as the inventors re-
fused either to give access to the machine or to make
any statement as to its broad details.

The SCIENTIFIC AMERICAN, however, wrote to the
seventeen eye witnesses who were mentioned as having
seen the various flights and re(;eived letters from these
reputable local residents, and published extracts there-
from, which completely set at rest all doubt as to what
nad been accomplished. Unfortunately, the foreign
aeronautical world failed to appreciate the significance
of the facts as thus made known; and when Santos
Dumont made his recent short flight of a few hundred
feet, with a machine built on the lines of the Wright
brothers’ aeroplane, he secured in Europe the credit
for having made the first successful flight.

One of the editors of the SCIENTIFIC AMERICAN Wwas
recently accorded the first interview given to any tech-
nical journal, in which the Messrs. Wright gave some
hints as to what they had actually accomplished, and
outlined the investigation:which led up to- their final
success.

After becoming interested in the preblem of aerial
navigation some ten years ago, the brothers experi-
mented during several summers with a double-surface
glider, with which they became so proficient that they
could make long glides from the summits of the sand
dunes and describe a letter S at the bottom. They
improved their machine by the addition of a vertical
and a horizontal rudder and a method of twisting the
planes to preserve lateral equilibrium. After reaching
sufficient proficiency in controlling the machine in glid-
ing, the brothers undertook to transform it into a
power-driven machine. As no light-weight gasoline mo-
tors were to be had at that time, they were obliged to
build their own motor. They decided upon a four-cylin-
der, water-cooled, horizontal engine, which, when com-
pleted, weighed 250 pounds and developed about 16
horse-power, although it would show 24 horse-power for
the first 15 seconds."

As they were unable to find any authorities giving
definite rules for designing air propellers, they were
obliged to work out a theory of their own on this im-
portant subject. They designed ‘propellers for their
machine, and calculated the speed at which it should
travel with the horse-power at their disposal. In the
first trial with a motor (in December, 1903) the ma-
chine flew at practically the speed the brothers figured
it should attain; which speaks well for the truth of
their theory of the action of sérew propellers. In this
first flight the machine went in a straight line a dis-
tance of 852 feet against a 25-mile wind. Having
proved that the glider would fly with a motor, the
brothers returned home, and during the spring of the
following year resumed their experiments in a meadow
some eight miles from Dayton, where they built a shed
to house their machine. The greater part of the
spring, summer, and autumn of 1904 and 1905 was
spent in experimental work with the new aeroplane.
A number of obscure difficulties were encountered, and
it was found that the machine acted quite different-
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ly from what it did when merely gliding without a
motor. In fact, with the motor installed, the operator
had to make some moves for control of equilibrium
exactly opposite to those which were necessary when
the machine was simply gliding. For starting the
machine, a light steel rail some 75 feet long was laid
on the ground. A small carriage having two double-
flanged wheels was placed on this rail and suppﬁrted
the aeroplane. - The machine was steadied by one man
standing at one side and holding it. It was hitched
to a post and held while the motor and propellers were
started. Then it was suddenly released and allowed
to shoot forward, whereupon it would rise in the air
before the end of the rail was reached. As the field
was a comparatively small one, approximately rectangu-
lar in shape, it was necessary to make sharp turns to
keep within its boundaries. In ‘making these turns
trouble was often experienced, and there were a num-
ber of narrow escapes from serious injury. It was not
till October of last year that the brothers found out
the cause of this instability, which was not due to insta-
bility of the machine so much as to the method of oper-
ating it. Soon after this discovery, they were able to
make their flight of 24 miles in 38 minutes, or at the
rate of nearly 40 miles an hour.

By their method of starting on a special rail the

- Wrights were able to get in the air with the expendi-

ture of much less power than would have been needed
if they had mounted their machine on pneumatic-tired
wire wheels running on ball bearings and had run it
along on a smooth, hard road. The pull of a machine
mounted and run in the latter manner; as is well
known, is several times greater than that of one
mounted in the former way. This would account for
the excessive power required by Santos Dumont to
get his aeroplane in the air, as he ran his machine
on pneumatic-tired wheels on turf, where the resist-
ance was greater still. It does not explain his com-
paratively low speed when once he was in the air,
however, and this can only be explained by the great
resistance of his machine and the inefficiency of the
propeller.

One of the chief points wherein the erghts claim
to have made a marked improvement.lies in the design
of their propellers. Instead of propellers giving 40 to 50
per cent efficiency, they estimate that the new screws
which they have designed give fully 70 per cent ef-
ficiency.

There is one important point wherein the brothers do
not agree with Langley, viz.,, regarding a plane travel-
ing at a very high rate of speed carrying a greater load
with the expenditure of less power than when travel-
ing at a lower rate of speed. That it will carry a
greater load they admit, but that less horse-power will
be required to drive it is contrary to the law of atmo-
spheric resistance, which is that the resistance in-
creases as the sguare of the velocity. As a result of
this, they find that the weight carried per horse-power
expended varies inversely as the speed. At 38 miles
an hour, they were able to sustain 62 pounds per
horse-power. Consequently, at 20 miles an hour, they
could sustain about 125, or at 75, only about 30.

Elsewhere in this issue will be found a photograph
and description of the Wright brothers’ new motor,
with which they are confident of driving their new and
large aeroplane, with one man aboard, for a continu-
ous distance of 500 miles at an average speed of not
less than 50 miles an hour. Their past successes would
seem to give promise that they will accomplish the
feat, if not at the first trial, at least in the near future.

et —

THE SEVENTH ANNUAL SHOW OF THE AUTOMOBILE
CLUB OF AMERICA,

Among the many evidences of the rapid development
of the automobile industry in this country, is the fact
that the task of writing a critical review of the great
annual exhibitions becomes increasingly difficult with
each succeeding year. This is due to the fact that, in
design and workmanship, the various makers have ap-

" proximated so closely the one general type and stand-

ard of excellence, that one no longer perceives, at the
first view, those striking points of difference, which
formerly lent piquancy and broad interest to a proper-
ly-written review of these annually recurring events.
In the earlier exhibitions, even of as late as three or
four years ago, the problem of description resolved
itself into one of judicious selection of subjects from
the bewildering number of designs that were on ex-
hibition. The great motor contest between steam,
electricity and internal combustion was at its height,
as was the question of the type and proper location of
the motors and of the best form of transmission and
drive. A little later there was the keen contest be-
tween spark coil .and magneto ignition, and between
automatically and mechanically operated valves. To-
day, however, these broad questions have been definite-
ly settled, and with comparatively few exceptions, the
cars shown in the Seventh Annual Exhibition of the
Automobile Club of America conform, in everything
but minor details, to one distinct, easily-recognized

type.
To the majority of spectators the first impression
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produced is doubtless one of admiration for the gen-
eral shapeliness of outline and beauty of finish of the
cars. This is true even of the smaller and cheaper
makes which, by the adoption of certain inexpensive
features, affecting the proportions.and general con-
tour of the machine, present that stylish appearance
which, for some years, has been the distinctive mark
of the high-priced, imported automobile. Moreover,
the good looks of the moderate-priced cars have been
secured without any material sacrifice of good work-
manship and materials; and it is to-day possible to
secure a powerful, reliable, and handsome American-
made car, with sufficient power and durability to stand
all the hard service of long-distance touring, at a first
cost of from $2,000 to $3,000. It is probable that the
majority of the cars, which are being sold to-day, range:
between these limits of price; while at the extremes
we have on the one hand the high-powered car of 40 or
50 horse-power, with its limousine top, luxuriously
upholstered, and provided with a dozen conveniences.
in the way of telephones, annunciators, heaters, refrig-
erators, and electric light, and costing from $10,000 to
$14,000; and on the other hand we have the trim little
runabouts, which are said to have given during the
past year very good service, for the moderate sum of
$500.

The present résumé of the show will be supplemented
in our forthcoming automobile number by illustra-
tions of the more important machines and novelties.
exhibited. The type car carries a four-cylinder gaso-
line engine under a bonnet at the front end. This en-
gine is generally of from 24 to 30 horse-power, and has
the characteristics of water-cooled cylinders, mechani-
cally-operated valves (the latter being placed generally
at the side of the cylinders) and either high or low-
tension magneto ignition. The drive is by propeller
shaft and bevel gear through a .three-speed progressive
or four-speed selective type transmission. Such tour-
ing cars are capable of carrying five persons comfort-
ably, and they are ordinarily provided with the in-
creasingly-popular folding top. While there are many
variations from this type, they form a comparatively
small minority. The most striking development of the:
year is undoubtedly the great popularity of the high-
powered runabout, provided with a rumble for the
use of an additional passenger or for the mechanician,
or even (as was recently seen on Broadway) for a
full-fledged “tiger” in silk hat and cockade. These
runabouts are a development of the small-powered
runabout of previous years. They are of much greater
power than their prototypes, some of them running
as high as 40 or 60 horse-power. As far as smartness
of appearance gces, they are decidedly the handsomest
and most graceful-looking machines of the year, and
they are doubtless destined to great popularity. We
have already spoken of the limousine top, which, for
winter use, bids fair to become in the larger cars
almost the prevailing type. The addition of this top
adds greatly to the appearance of size and weight of
the cars, some of the largest of the limousine cars,
and notably the foreign importations, being really
imposing specimens of the coach builder’s art.

Although some of the makers are showing six-cylin-
der cars, the present exhibition does not indicate that
this is to beccme the prevailing type. In spite of its
unquestioned advantages, due to the more even torque
secured, there is the disadvantage of more complication
due to a greater number of parts. There is a tend-
ency to a steady increase in the cylinder capacity,
which is due, no doubt, to the national temperament,
which makes the driver prefer, if possible, to run
continuously on the high speed, even where sharp hiils
have to be negotiated. On the other hand, we are in-
clined to think -that equally good results could be se-
cured if drivers would learn to make a more judicious
use of the change-speed gears; for after a little ex-
perience, it will be found that as good average speed
results would be obtained if the gears were properly
manipulated with moderate-powered cars as are now
sought by the more exclusive use of the high speed in
connection with larger cylinders. The foreign makers,
indeed, are already turning from their stock cars of
50 and 60 horse-power to the more moderate 40-horse-
power cars of an earlier day.

The air-cooled type of engine seems to maintain its
popularity; and judging from the results obtained dur-
ing the year in the various endurance trials, this type
is capable of showing as high and even higher economy,
at least in the more moderate powered cars, as the
Watelj-cooled engines. The type was tested severely
in the recent Vanderbilt cup and elimination races,
where one make, using a positive feed of air through
casings inclosing the cylinders, entered three cars each
of 110 horse-power. The failure of these cars was
due entirely to structural defects back of the en-
gines, which, we understand, gave excellent running
results, both in the elimination trials and in . the
race itself. While the steam car does not seem
to gain in popularity, one or two first-class makes
appear to be holding their own, and one of them, at .
least, has introduced an improvement in the way of a
feed-water heater which is claimed to be giving excel-
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lent results in fuel economy. Electric cars are hold-
ing their own for the particular class of work to
which they are specially suited, although the reiterated
promise that a new battery of large capacity and high
economy will be placed on the market, does not yet
appear to have been fulfilled.

Tires carrying some form of non-skid reinforce-
ment bid fair to become the prevailing type of the
future. Judging from the disastrous results in the
last Vanderbilt cup race, American makers have not
yet discovered a theroughly reliable method of attach-
ing the steel-riveted leather strips to the tires; and,
indeed, it was due to the stripping of this reinforce-
ment, that the excellent cars entered by the American
contestants failed to make a better showing in that
race. The best makes of American tires are showing
first-class qualities in every respect, and as soon as
we have mastered the non-skid problem, our best
cars will be in every respect equal to the best of those
turned out in Europe. In the matter of wheels there
s a tendency to increase the size, 32 and 34-inch
wheels taking the place of the 30 and 32-inch wheels
of last season; while the diameters have increased to
31 inches for the front and 4 inches for the rear
wheels.

The prevailing type of transmission from the en-
gine to the rear wheels includes the leather clutch,
change-speed sliding gears, and either the shaft or
the chain drive, with a preference in the majority
of cars for the former. There is room for improve-
ment in the design of the clutch; as is proved by some
creditable efforts which are being made in this direc-
tion, and which were on exhibition at the Show. Two
or three cars show double clutches, of which the
smaller (generally metallic) takes hold first and gives
the preliminary impulse to the car, while the larger
and leather-faced clutch takes hold a moment later,
as the car is accelerated to the higher speed. A
modification which deserves special mention is that
shown on a new racing car, which was built for, the
Vanderbilt cup race, but was completed too late to
enter, in which the bevel gears are carried on a
jack shaft, from which the drive is transmitted to
the differential by means of spur gears. The object
of this arrangement is to avoid any side thrust on the
differential. In this particular car, moreover, was af-
forded an excellent opportunity to study the great
refinement of materials and designs which is neces-
sary in producing a modern racing car. The material
throughout the car is chrome nickel steel, and the
change-speed gears with their shaft, besides several
.minor parts, such as brackets, have been machined en-
tirely out of the solid ingot.

The friction drive is still making a commendable
struggle for recognition, and two or three cars which
use this type, including a heavy motor truck, are on
exhibition. In one of these there are two friction disk
wheels, leather covered, carried on the main drive
shaft, whileAbetween them is a transverse split shaft
carrying two friction drive wheels. By means of a
lever, placed at the right-hand side of the driver, the
two friction disks can be thrown into the forward
or reverse position, while the change of speed is ef-
fected by moving the same disks out or in to the
center of the flywheel disks—this change of position
being effected by a hand wheel located on the steering
shaft below the steering wheel.

There are those who believe that the real future of
the industry lies in the field of the motor truck. Cer-
tainly the displacement of the horse-drawn vehicle by
the motor-driven truck is making steady progress.
That the latter is destined ultimately to obtain almost
exclusive control of the field, is assured by the fact
that careful tests of the relative economy of the horse
and the motor have shown that there is an average
saving in favor of the latter of at least 20 per cent
in cost; while over and above this are the many con-
veniences of storage, cleanliness, compactness, and
more easy flow of traffic in congested districts, which
may be urged in favor of the motor car. While most
of the machines shown were driven by gasoline en-
gines, some very powerful and excellently-designed
electric-driven trucks were also on exhibition. One
of the handsomest and most formidable of these was a
five-ton truck, in which the motors were carried di-
rectly on the wheels. The axles and much of the
gear of this truck were formed of manganese bronze,
the parts being largely of a powerful I-section, and
the whole truck showing evidence of a very careful
and scientific design. A novelty among the gasoline
trucks was one propelled by a two-cylinder two-cycle
gasoline engine, which embodied all the best features
upon up-to-date touring cars.

Space forbids any lengthy mention of the elaborate
exhibition of sundries, which occupied an unusually
large space in the Grand Central Palace. One of the
most useful and commendable novelties was the provi-
sion of a tool and spare parts case, which was built
into and formed the back of the tonneau. The whole
of the back was covered by a board filled with re-
cesses for the various tools arranged in convenient
order. In the center of this board was a compact set

_ terest.
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of drawers containing spark plugs, waste, oil cans, and
a hundred-and-one small items liable to be needed in
an emergency. There was also space for two spare
shoes, while at the sides were pockets to contain a
couple of spare inner tubes. The whole arrangement
was closed in by a couple of hinged doors molded to
the curve of the tonneau back.

To automobilists a few comments on the show which
opened in Paris on December 7 may not be without in-
From cabled accounts it would seem that this
year’s show has very little that is new to offer. So far
as outward appearances go, the Grand Palais looks
very much as it did in 1905. Even last year’s stands

are used, because new designs would have involved a -

heavy expenditure. The cars too offer little, if any, nov-
elty. The only striking feature of thé show is the
lavish use of 6-cylinder motors. Apparently about 75
per cent of the French designers have pledged them-
selves to six cylinders. The tendency evinced last year
of using metal instead of leather clutches is more pro-
nounced than ever. Almost without exception the more
powerful models are equipped with metal clutches.
Many cars too have been equipped with the live axle or
Cardan system of transmission, the live axle being for
the most part independent of the transverse shaft. It
may be safely said that the live-axle machines outnum-
ber those driven with chains.

THE PATENT OFFICE IN 1906.

The report of the Commissioner of Patents on the
business of the Patent Office for the fiscal year ended
June 30, 1906, shows that there were received during
that year 55,619 applications for mechanical patents,
821 applications for design patents, 172 applications
for reissue, 1,938 caveats, 10,888 applications for trade-
marks, 943 applications for labels, and 438 applica-
tions for prints. The number of patents granted, in-
cluding reissues and designs, was 31,837, and there
were registered during the year 10,408 trade-marks,
741 labels, and 354 prints, The number of patents
which expired was 20,682, and 5,193 applications which
had been allowed were forfeited by operation of law
for non-payment of the final fee.

The total receipts of the office from all sources
amounted to $1,811,297.84; and the total expenditures
were $1,5638,149.40, leaving a surplus of receipts over
expenditures of $273,148.44, which surplus was turned
into the Treasury.

While the act of February 20, 1905 (33 Stat. L., 724),
amending the trade-mark law so as to authorize,
among other things, the registration of trade-marks
used in interstate commerce, became effective under
its terms on April 1, 1905, no registrations were made
under said act until after the beginning of the present
fiscal year. This was owing to the fact that the law
requires publication of the trade-marks in the Official
Gazette of the Patent Office prior to registration. Dur-
ing the last three months of the fiscal year 1905; 9,710
applications for registration were received, and during
the present fiscal year the number received was 10,888.
This represents an enormous increase in the work of
this character to be performed by the office force; and
the number of trade-marks registered during the past
year, 10,408, also shows an increase amounting to 500
per cent over the registrations for 1903 and 1904,
which were approximately 2,200 for each year. These
increases are due entirely to the liberality of the new
trade-mark law, which not only makes a wide exten-
sion of the class of marks susceptible of registration,
but reduces the cost of the proceedings therefor.

From a comparative table of the general operations
of the office embodied in the report it appears that
during the last seven years there has been an average
increase of more than 59 per cent in the various class-
es of work performed in the office. Yet the increase
in the number of employees from 1899 to the close of
the past fiscal year was only 119 per cent. By the
legislative, executive, and judicial appropriation act
of June 22, 1906, Congress provided for an increase
of 29 examiners of all grades, and of 21 in the clerical
force. This increase of course did not become avail-
able until after the close of the fiscal year; but it is
confidently expected that a gratifying condition of
the work of the office will be shown at the end of the
next fiscal year. Indeed, it is stated that an improve-
ment in the conditions can already be observed. In
this connection the commissioner suggests that, inas-
much as experience has shown that the work of the
office has a regular substantial growth in times of
prosperity, this condition might well be met by a mod-
erate, regular annual increase in the force of exam-
iners and clerks. The applications of all classes await-
ing action at the close of the year were 21,958, as
against 16,077 at the close of the preceding year.

Substantial progress has been made in the reproduc-
tion of exhausted copies of patents, and practically
all printed copies are reprinted without delay upon
request. The correspondence, drafting, furnishing of
copies of patents and of records have been transacted
with a fair degree of promptness, and some improve-
ments In methods in the clerical divisions have been
made.
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Attention is invited to the fact that, instead of ob-
taining the illustrations for the Official Gazette from
private contractors, in connection with which system
the dummy card process has hitherto been used, the
entire work upon the Gazette is now executed at the
government printing office, and, in the illustrations,
zinc etchings have been substituted for the photolitho-
graphic reproductions which were made from dummy
cards. The change has been found to work satisfac-
torily. The legislative, executive, and judicial appro-
priation act of June 22, 1906, made a reduction in the
appropriation for producing the Gazette of $70,000,
and it is estimated that at least this amount will have
been saved by the change described by the end of the
next fiscal year. )

The act of June 22, 1906, making appropriations for
the legislative, executive, and judicial expenses of the
government for the fiscal year ending June 30, 1907,
contains the following provision:

“For rent for storage for patent office model exhibit,
ten thousand dollars, or so much thereof as may be
necessary; and the Secretary of the Interior shall
dispose of a part or all of the models of said exhibits,
either by sale, gift, or otherwise.”

Immediately after the passage of this act, the com-
missioner of patents was instructed to ascertain what
models could be disposed of as required by the act
without injury to the interests of the service. From
the report of the commissioner, it appears that a very
large proportion of the models in the so-called model
exhibit of the patent office form a valuable part of
the records of the office, and that the disposal of the
same would work a grave injury to the service, since
reference thereto by the office, by patent attorneys, and
at the instance of courts, is frequently necessary. A
question also arose as to the effect of the foregoing
provision upon section 484 of the Revised Statutes,
which reads as follows: )

“Sec. 484. The Commissioner of Patents shall cause
to be classified and arranged in suitable cases, in the
rooms and galleries provided for that purpose, the
models, specimens of composition, fabrics, manufac-
tures, works of art, and designs, which have been or
shall be deposited in the patent office; and the rooms
and galleries shall be kept open during suitable hours
for public inspection.”

The question was accordingly submitted to the as-
sistant attorney-general of the department as to the
effect upon section 484 of the Revised Statutes of the
clause in the act of June 22, 1906, above quoted; and
the opinion of that officer was to the effect that sec-
tion 484 was not repealed by the enactment in ques-
tion.

Thereafter a contract was entered into for the rent-
ing of the second, third, and fourth floors of the Union
Building in Washington, the building in which these
models have heretofore been exhibited, during the
present fiscal year at a rental of $10,000, the amount
appropriated by the act. Subsequently, correspondence
was begun with the secretary of the Smithsonian In-
stitution to ascertain whether any portion of the mod-
els not a part of the records could be placed in the
National Museum for exhibition purposes, and if so,
which models were desired and could be accommo-
dated in the buildings of the institution. The of-
ficers of the institution have indicated their willing-
ness to receive and provide for a portion of the patent
office models, and the selection of the models to be
transferred to the custody of the institution is now
under consideration. ’

—— O —
THE CURRENT SUPPLEMENT.

In the SCIENTIFIC AMERICAN SUPPLEMENT, No. 1615, an
article is published by Frank C. Perkins on electrically-
operated pneumatic hammers in which German, Amer-
ican, and English types are described and illustrated.
Dr. Hans Kuzel has invented a process by which the
most refractory and obstinate metals can be made into
lamp filaments. This process is described by J. Swin-
burne. It is not an easy task that confronts the amateur
constructor of a large induction coil when he reaches
a point in his work where he must choose the type of
interrupter that he intends to use. Mr. A. Frederick
Collins tells in a very clear way just how an indepen-
dent interrupter can be constructed. His article is ac-
companied by complete drawings. Full details of con-
struction are given. Some very interesting experi- -
ments have been made in Vienna for the purpose of

- studying the phenomena of fires originating on the

stage of a theater, and determining the best methods
of safeguarding the audience. The results obtained in
this experimental theater are given. Other articles of
interest are those entitled “Treatment of Rivers with
Shifting Channels,” “The Collecting and Testing of
Carbonic Acid for the Purpose of Carbonization,”
“Greenhouse and Conservatory Heating,” “The Accessi-
bility of the Pajarito Ruins,” “Mars as a Place to In-
habit,” and “Gas as a Source of Power.” Mr. Craig S.
Thoms’s article on “How Seeds are Carried” is con-
cluded. Those interested in the gas turbine will find
the article on the “Gas Turbine and the Turbine Com:
pressor’” of value.
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RIGHTING A CAPSIZED LIGHTHOUSE CAISSON.
BY STUART STEVENS SCOTT.

There is now in progress off the mouth of the Mago-
thy River, in the Chesapeake Bay, 20 miles from Bal-
timore, an engineering feat that has attracted much
attention in the engineering world. The work con-
sists of the righting of a gigantic caisson that is in-
tended to be the foundation for a lighthouse, to be
known as the “Baltimore” light, which is to stand at
the entrance of the Craighill Channel, that leads from
the Chesapeake Bay to the Patapsco River, but which,
shortly after having been placed in. position, capsized.
The method employed in getting the great wooden box
to its correct position is novel and interesting.

As will be seen by the line illustration, the caisson
is designed to rest upon the bottom of the bay, 85 feet
beneath the surface of the water and to be sunk
through mud and sand to the required depth. Even
after the caisson is righted the sinking of it to this
depth will in itself be no mean task. It will be the
first time that any attempt has been made to go to
that depth for the foundation of a lighthouse, and
the first attempt to sink a caisson of any kind to such
a depth so far from shore, as the site of the structure
is two miles from the nearest land.

In order to stand the strain and the great weight
that is to rest upon it, for it is estimated that the
completed structure will be a concrete monolith weigh-
ing nearly 10,000 tons, it was necessary to
have the caisson of great size and strength,
and it ranks as the largest of its kind ever
built. The plans were prepared by the United
States Lighthouse Department, and in the
spring of 1904 the contract was awarded to a
New York firm, the price for the structure
complete being $150,000.

The caisson was built in the harbor of Bal-
timore, and it is 48 feet square and 23 feet
high. The first 7 feet is entirely of wood, thz
smallest timber being 12 feet long and 12
inches square, while the largest is 48 feet long
and 12 inches by 24 inches. There was con-
siderable difficulty experienced in procuring
the large timbers, and when they arrived in
Baltimore they were the largest single sticks
that had ever been seen in that port. The
timbers in the caisson were laid in alternate
layers, lengthwise and crosswise, each course
being laid in pitch and the seams firmly calked.
As the line drawing shows, the structure is a
bottomless box. It contains 1,100,000 feet of
lumber, and it is bolted together with 26,000
spikes, ranging in length from 21 inches to
90 inches. On the lower lip of the caisson was
placed a cutting edge of half-inch iron to assist
it in biting its way through the bottom.

When the caisson was completed, with the
first course of the iron plates placed in position
the structure weighed 972 tons. Considerable
difficulty was experienced in getting it into
the water and it became necessary to dredge
around it. When it floated it drew 20 feet, and
in the first week in September, with two tugs
towing the caisson, and a fleet of barges and
scows bringing up the rear, the flotilla left
Baltimore. The contractors were favored with
beautiful weather; and when they reached the site of
the lighthouse the bay was as smooth as glass. They
placed the structure in the proper position and began
to sink it by loading it with massive stones and. ce.
ment. For several days the weather remained good,
but during the second week a northeaster set in.

As the site is exposed to a sweep of 25 miles from
the northeast, it was not long before the sea made up
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The Capsized Caisson as Abandoned After the First
Attempt to Right Lt.

\ so heavy that the fleet of barges and tugs had to seek

harbor, and the caisson, after being anchored as firmly
as possible, long lines being led in every direction, was
abandoned. The mnext morning the contractors ob-
served that the caisson listed heavily; and they braved
the raging storm -in an effort to check its further
settling, but although they risked their barges and
the lives of their men in a valiant effort, the great
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Vertical Section of the Baltimore Lighthouse Caisson, Showing

Depth to Which It Will be Sunk.

wooden mass slowly keeled over until it lay on its
side. The government, which on October 1 was to
have made the first payment of $50,000, declined to
meet the obligation when it was learned that the cais-
son had capsized, and the contractors had to abandon
the work.

The United States Fidelity and Guaranty Company,
which was responsible for the amount of the contrac-
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tors’ bond, instructed Messrs. Wood & Flannery, the
present contractors, to go ahead and see what could
be done. This was in the fall of last year. They
found the structure just awash, as shown in the first
photograph, and they decided upon the course that is
now being carried out.

Early last spring, after the ice had gone, they began
the erection of a pier on either side of the caisson.
Owing to the formation of the bottom, which was of
soft mud for a considerable depth, it was necessary to
drive 100-foot piles, and by the first of August the
piers, 40 feet wide and 120 feet long, were completed.
There were then laid on the upper side ten 50-foot
12-inch square timbers, bolted securely. The ends of
the timbers projected out over the iron cylinder, and
the whole was firmly bound with wire cables. Then,
on the after part of the caisson and resting on the
foundation of timbers, an A frame was erected. The
frame is 55 feet high, and from the base there project-
ed ten 70-foot weight arms, and to each of the latter
there were swung 20 tons of pig lead, making a total
of 200 tons. It was estimated that, by using the lower
lip of the caisson as a fulcrum, the actual weight to
be lifted would not exceed 500 tons, and it was esti-
mated that the weights could be supplemented by der-
ricks.

In order to obtain for the derricks as much of a
purchase as possible, there were built two ‘“sticks,”
each 70 feet long and 24 inches square, which
the divers put in place through the central
shaft in the caisson. From the ends of the
“sticks” wire cables led to two great derricks,
one on either pier.

When everything was in readiness the der-
ricks were started, and slowly the caisson was
raised until it is now in the position shown.
It has been found that the weights have lost
their effectiveness and the caisson, hanging at
an angle of about 45 degrees, will come over
no farther, although the derricks prevent it
slipping back.

The contractors have rigged a powerful suc-
tion pump, and there is now in Baltimore a
barge being fitted out with boilers and com-
pressors, and the contractors are preparing to
dredge away the mud from under the under
lip and cause it to settle, keeping it in position
by cables from 'the piers, and thus gradually
bring it to an upright position. The caisson
will then be sunk according to the original

plans.
—_————t

Cleaning and Taking Apart Machines,

When one has to take apart a machine for
the purpose of cleaning it and of making any
repairs that may be found on inspection neces-
sary, the proper way is not to take the whole
thing dpart, then to put it together and next to
test it to see if anything is broken or out of
place; but to test the machine before taking it
apart, then to inspect each piece and mend or
straighten it, and after that to clean the whole
thing and assemble.

If, on the contrary, cleaning is done before
repairing, all the repaired parts will have to be
cleaned again, thus not only increasing the cost
of the job, but prolonging the time of delivery—which
latter is a very important element when we are dealing
with typewriting machines.

It is reported that a scheme is on foot to construct a
dam across the Rhone at Seyssel in order that electrical
energy may be generated there and transmitted to
Paris by an overhead line.

The Sunken Caisson After the First Stage of Rightmg.

RIGHTING A CAPSIZED LIGHTHOUSE CAISSON.

View Showing the A-Frames, Booms, Weights, and Derricks for Pulling
on the Caisson,
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AUTOMATIC APPARATUS FOR SELLING POSTAGE
STAMPS, POST CARDS, AND NEWSPAPERS,
BY ROBERT GRIMSHAW,

Many will wonder just how the‘various apparatus
which have been contrived to distribute tickets, choco-
late packages, cigars, etc.,, are constructed, and how
they operate. Of course, the construction and opera-
tion must vary with the nature of the
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rapher; Belmore H. Brown, naturalist; Walter Miller,
photographer, and J. H. Beecher. The explorers left
New York on May 1, and arrived at Seattle May 10,
where they were joined by Fred Paine and Edward
Barrelle, who acted as packers; John Dokkin, a miner,
and several others, increasing the number to ten in
all. The most interesting feature of the high-moun-

article to be sold, but one principle
extends through all—the opening of a
certain orifice by the passage of a coin
of definite size and weight and by
means of no other. The one illustrated
in Fig. 1, and which is not patented, is
one of a number of suggestions made
to the German Imperial Post Office
Department for the distribution of
postage stamps. With reference to the
sketch, M shows a strip of stamps that
is pushed along a path, B, by means
of a comb-like device, K, which grips
in the cross row of perforations. This
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and a 25-horse-power engine for navigating swiftly-
moving streams, was constructed in Seattle. On May
16 a start was made for Cook Inlet on the Alaskan
coast, which point was reached May 28. In the boat,
stocked with provisions for six months, the expedition
went up the Susitna and Yentna rivers to the head of
navigation, where pack horses were waiting to join

them. The passes which the party

found at the head of the Yentna River
could not be traveled, so it was decided
to try to reach the southeast of Mount
McKinley. After a tramp of 65 miles
through marshy country, the explorers
were confronted with perpendicular
cliffs rising to a height of 1,500 feet.
As it was now early in August, it was
decided to abandon the idea of reach-
ing the summit for the time being, and
to devote the time intervening to scien-
tific work of a different nature.

Mr. Porter and two assistants went
to the south of Mount McKinley, to

comb, K, is automatically shifted in
the direction of the length of the
strip of stamps, and to an amount
corresponding exactly with the length
of one stamp if they lie lengthwise of each other, or to
the amount of the width of one stamp if the strip
is as wide as the stamp is. Then while the piece
D presses the strip of stamps against the path,
the cutter S comes up and slices off one stamp at the
perforation line. The knife, the pressure piece D,
and the comb, K, are then brought back to their origi-
nal positions, and are all three automatically locked
against any fur-
ther movement

Fig. 1.

tain-climbing outfit was a large tent made of Shantung
silk, which weighed three pounds and was large enough
to hold three persons. Heretofore the tents used in
mountain-climbing equipments weighed thirty and
forty pounds. The sleeping bags were made of eider-
down covered with silk, and so fashioned that they
could be used as coats. The Swiss axes which formed
part of the outfit were covered with tubes, so that they

until freed by the
passage of a coin
of proper diame-
ter, thickness, and
weight. Fig. 2
shows a device
proposed for
the automatic
sale of pos-
tal cards. These
are mostly sold in
pairs or in fives at
a time. The trou-
ble with these ar-
ticles is that by
reason of their
rough edges they
are apt to stick to-
gether. In the ar-
rangement here
proposed, the

Fig. 2.
The Principle of an Automatic Postage Stamp and Post Card Selling Machine.

make a map of the triangle between
the Susitna and Yentna rivers. Mr.
Brown and Beecher started for the
mouth of the Matanuska River to col-
lect zoological specimens, and Mr. Prince and Mr. Mil-
ler arranged to go to the mouth of the Keechatna
River, also for the purpose of obtaining zoological
specimens.

Dr. Cook, Barrelle, and Dokkin, while navigating
the Susitna, Chulitna, and Tokositna rivers in the
launch, discovered a glacier which sweeps the upper
eastern slope of the mountain, and which proved to

be a good route
to the summit of

cards are arrang-
ed beforehand in
twos or in fives or
as desired; the sets of two, five, or what not being
piled up crosswise of each other in a cylindrical hold-
er, B. The upper layer or set, Kl, is held by two
springs, F' and FZ.

When a coin of the proper size and weight is
dropped in the slot, the drum B can be turned so far
on its axis that the upper layer or set of cards, K3, is
freed from the pressure of and from contact with the

A Machine for Selling Newspapers.

Mount McKinley.
After exploring
this glacier for
three days, the
northeastern ridge
of Mount McKin-
ley was reached.
Although snow
fell all day, this
proved the most
agreeable part of
the journey. On
the top of the
ridge, which ‘was
reached the fourth
day after leaving
the boat, was a
granite cliff which
rose 4,000 feet in
the air. Here a
house was dug in

could be used as tent poles. The food was much the
same as that carried in polar expeditions—pemmican,
dry beef, beef tallow in equal parts, and sugar, which
was used instead of salt, as it would be difficult to
get a sufficient supply of water to satisfy the thirst
caused by using salt with the food. Each man’s outfit,
weighing about fifty pounds, was strapped to his back.

A special launch, forty feet long, of shallow draft

Stamp Selling Machine.

the snow, as it
was impossible to
pitch a tent. By
cutting steps in the ice, a climb of 2,000 feet was ac-
complished on the fifth day. As the explorers could
not get back to the camping place where they had left
Dokkin, beds were cut out of the ice. Wrapped in
sleeping bags, the party rested for the night. A climb
of 2,000 feet was made on the sixth day, which proved
to be the last comfortable day the explorers spent on
their way to the summit. They were attacked with
nose bleeding, snow blind-

springs, and can fall out;
while the second set, K2
comes under the springs.

Germany intends to buy
or make forty thousand
“automatics” for selling
postage stamps; so inven-
tors might find it desira-
ble to keep their eyes on
this field.

Dr. Cook Ascends Mount
McKinley.

Dr. Frederick Cook’s
ambition to ascend Mount
McKinley was born of his
desire to try i)olar equip-
ment ifi high mountain
climbing, his fifteen years’
experience in polar expedi-
tions fitting him well for
the venture. He had
served as surgeon twice
under Commander Peary,
once in 1891 and again in
1901, and with Capt.
Amundsen in the Belgian
Antarctic expedition of
1897-99. Dr. Cook was ac-
companied on this trip by

ness, difficult breathing,
and depressed heart ac-

tion. On the seventh day
a climb of 2,000 feet
brought the expedition

nearly to the top. On the
eighth day the march for
the summit was made very
early in the morning. On
the way up two peaks were
encountered, of which the
southwestern one was
chosen. The summit was
reached at 10 o’clock. So
great were the sufferings
of the explorers, that they
remained but twenty min-
utes at the top. The Am-
erican flag was planted
about 200 or 300 feet below
the peak, and a record of
the trip with the names of
the men, the line of march,
the date, and the temper-
ature was left. The de-
scent was made .in four
days.

From obgervations made
with his instruments, Dr.

Prof. H. C. Parker, who
teaches physics in Colum-
bia University, New York;
Russel W. Porter, topog-

A German Machine Which Sells Postage Stamps.

AUTOMATIC APPARATUS FOR SELLING POSTAGE STAMPS, POST CARDS, AND NEWSPAPERS.

Cook Dbelieves that the
mountain is 20,300 feet
above sea level. It will
take s2veral months before
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he will have completed his mathematical calculations in
order to give the exact height. Barometric pressures
and triangular measurements from twelve different
points were taken. In scaling the mountain Dr. Cook
realized a life am"ition, and besides obtained geograph-
ical information about a country of which very little is
known.

—p——@-

TOTAL ECLIPSE OF THE SUN IN JANUARY, 1907,
BY MARY PROCTOR.

“Eclipses are predicted, and science bows them in.”

The next total eclipse of the sun takes place on
January 13, 1907, and will be visible in central Asia.
The track of the eclipse is wholly on land, and gives
the last favorable opportunity for observing an eclipse
until that of April 17, 1912, which may be witnessed
for one minute in South America, and for a brief in-
terval in Spain.

The best region for observing the 1907 eclipse is
available by means of railways recently constructed
in Russian territory. On this railway, and about two-
thirds of the way from Tashkend to Samarkand, lies
Jizak, only a few miles from the exact line of central
eclipse. Fortunately, the railroad from Orenburg to
Tashkend, practically a branch of the Trans-Siberian
Railway, which has been in course of construction, is
now completed. Other easily accessible places near
Jizak, and well within the belt of totality, are Zaa-
min, Nau, and Ura-Tiube. The last is practically cen-
tral.

From the United States, the best way to reach Jizak
is by means of Naples, Constantinople, the Black Sea,
Tiflis, the Caspian Sea, Bokhara, and Samarkand.
From Krasnowovsk on the Caspian Sea to Tashkend
trains run regularly, there being two trains which
leave Krasnowovsk daily at 5 A. M. and 7:15 P. M.
respectively. i

If we go farther east, the track of the eclipse leads
into a region more and more difficult of access, al-
though the totality lasts a few seconds longer, and the
eclipsed sun is a few degrees higher. Only one station
in Mongolia, Tsair-osu, seems likely to be considered.
Ir The American Journal of Science, for March, 1906,
Prof. David P. Todd, of Amherst Observatory, has
given the position of ten possible observing stations,
exact local times of the four phases, durations of to-
tality, and other interesting facts.

As shown by the map (taken from the Nautical Al-
manac for the year 1907) the middle of the eclipse
occurs at sunrise in a region north of the Black Sea,
the track crossing the Caspian Sea, where the eclipse
begins at sunrise. It reaches Jizak in Turkestan about
a quarter to nine, totality beginning at 9 h. 59 m.
58.4 sec., and ending at 10 h. 1 m. 55.2 sec., the dura-
tion being about two minutes. Jizak is thirteen miles
south of the central line, while Ura-Tiube is only two
miles south, and practically central. There the eclipse
begins at 8 h. 50 m. 52 sec., totality being at 10 h.
6 m. 37.1 sec., and ending at 10 h. 8 m. 40.9 sec., a
duration of two minutes and seventeen seconds.

At Tsair-osu in Mongolia, which is two miles north
of the central line, the eclipse begins at 12 h. 29 m.
58 sec., with totality at 1 h. 49 m. 41.6 sec.,, and ends
at 1 h. 51 m. 36.7 sec., a duration of about one minute
and fiifty-five seconds.

{t appears that no expedition from any of the well-
known American astronomical institutions will ob-
serve the eclipse, and in all probability no eclipse ex-
peditions from Europe will attend, on account of such
unfavorable weather conditions liable to prevail, and
uncertain commurication with the difficult region
(Russian Turkestan).

The following eclipse will be that of January 3,
1908, and will be wholly confined to the Pacific Ocean,
with the possibility of observing stations on two
islands. A brief account of these islands will show
how little they are adapted for such work. One named
Flint Island, one of the Line group, is situated west
of the Marquesas Islands, in long. 151 deg. 48 min. W,,
and lat. 11 deg. 26 min. S. It belongs to the British,
and was discovered in 1801. It is covered with brush-
wood and trees, and is visible from the masthead of a
ship from a distance of sixteen miles. ’

This litt.e island is about 2% miles long N.N.W.
and % mile broad S.8.E. and is fringed by a steep
coral reef which dries at low water, and extends sea-
ward quite a distance. In the interior of the island
are two small lagoons of brackish water. Not a very
promising prospect for the most enterprising observer,
despite the fact that the duration of totality will be
four minutes, and the sun’s altitude will be 74 deg.

In 1880 the island was uninhabited, and the buoys
formerly in use were gone. There is no rise and fall
of tide, and the landing is said to be very bad, even
for surfboats. These interesting facts are to be found
in the Monthly Notices of the Royal Astronomical So-
ciety for March, 1906, and were contributed by Dr. A.
M. W. Downing, F.R.S. He gives a still less favorable
report of Hull Island. This island is situated halfway
between the Marquesas Islands and Solomon Islands,
in long. 172 deg. 13 min. W. and lat. 4 deg. 30 min. S.

Hull Island, one of the Phoenix group, belongs to
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the British, and was discovered and so named by
Wilkes in 1840. It has a lagoon and a little fresh
water, and there are some cocoanut trees on it, about
50 feet high. A coral reef fringes the island, and
landing is difficult except by entering the lagoon by
means of the boat passages on the northwest side.
There is no anchorage. In 1899 the island was un-
inhabited.

The winds are almost constantly from the eastward,

‘but squalls accompanied by light rain occur in the

neighborhood all the year round. The wind is varia-
ble from January to May, during which period bad
weather is most common. Small chance there is there
of observing the eclipse with any success, since it
occurs on January 3, and totality only lasts 2 m. 51
sec. The sun’s altitude will be 43 deg.

Both these islands have been leased to Lever’s Pa-
cific Plantation Company, and intending observers are
requested to communicate with the officers of this com-
pany, situated at Port Sunlight, Cheshire. Such is
the irony of fate, permitting one of the grandest sights
the eye of mortal can ever behold to waste its glory
on these almost inaccessible islands! On December
23, 1908, another eclipse track will cross the South
Atlantic Ocean, and on June 17, 1909, an eclipse will
occur in the neighborhood of Greenland.

The South Antarctic regions will be crossed by an
eclipse track May 9, 1910, and another will visit Aus-
tralia, May 28, 1911. On all these occasions, since the
eclipse tracks lie almost wholly across oceans, or in
inaccessible parts of our globe, no observations of
value can be made. This is due to the fact that no
device for securing accurate astronomical observations
from the deck of a ship has yet been perfected, while
to reach the inaccessible regions tedious and expensive
expeditions are necessary.

At a meeting of the British Astronomical Associa-
tion which met at Sion College, Victoria Embankment,
on June 20 last, Mr. W. T. Lynn, one of the members,
read a paper on the total eclipse of January 13, 1907.
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PATH OF THE ECLIPSE OF THE SUN, JANUARY,
1907.

In it he referred to the fact that “the Russian gov-
ernment has recently established an observatory at
Tashkend, nearly due north of Samarkand, and no
doubt the astronomers there will observe the total
eclipse at the latter place.” He also referred to the
fact that the second catalogue of stars ever made was
formed at Samarkand by Ulugh Beg. In 1437 Ulugh
Beg, the grandson of Tamerlane, built at Samarkand
the greatest astronomical observatory in the world,
one hundred and forty years before Tycho Brahe
erected Uraniborg in Denmark.

After Mr. Lynn read his interesting paper, Mr. A.
C. D. Crommelin, the president of the Association, re-
marked that ‘“unfortunately the next eclipse is one
that only those should venture to go to see who are
prepared to brave an Arctic degree of cold.
general rule, they regarded an eclipse as a favorable
one when its track is mostly over land, and as an

unfavorable one when its track is mostly over water.

The track of the eclipse of next January is entirely
over land except for a few of the lakes of central Asia;
and yet it is fa very inaccessible eclipse, for it is over
Tibet and Siberia in the depths of winter, and he is
afraid the cold there will be very severe indeed.” The
president, however, called particular attention to the
total eclipse of January 3, 1908, and hoped that some
of the members of the association would be repre-
sented at this, although the journey would be a long
one.

Is it any wonder, when we realize that although a
total eclipse occurs every year from 1907 to 1912, and
that none are easy to observe between those dates,
that no effort has been made to observe the total
eclipse of January 13, 1907, at one at least of the ten
possible stations whose positions have been so care-
fully computed by Prof. David P. Todd.

Inasmuch as there is a difference between the civil
and the astronomical day, some confusion may arise
from the conflicting dates on which the eclipse will oc-
cur. The astronomical day begins at noon; the civil
day at midnight, twelve hours earlier. Hence accord-
ing to the one system the eclipse will occur on January
13, and according to the other on January 14.

As a.
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Alcohol from Cacti.
To the Editor of the SCIENTIFIC AMERICAN:

The profitable manufacture of denatured alcohol
from cacti has been found to be feasible by G. A.
Burns, chemist, manager of the Southern Pacific Hos-
pital, San Francisco, prior to the fire, who is now in
Los Angeles. Mr. Burns declares that much desert
land in California and New Mexico can be reclaimed
by the growing of cactus, the manufacture of alcohol
from the plant, and the use of the alcohol as fuel for
power plants to pump water for irrigating. Mr.
Burns says he knows for a certainty from his own
experiments that denatured alcohol can be produced
in sufficient quantities from the common desert tree—
so monotonous to the tired eyes of the tourist coming
from the East—to furnish heat, light, and power for
all general farming purposes. From five pounds of
pulp he distilled, in a crude way, more than a gallon
of alcohol, which was clear in color and burned read-
ily with a very bright, warm glow.

The product contains four times as much energy
as wood alcohol. He believes it can be produced
cheaply, and that five acres planted to cacti would be
large enough “power plant” to run a farm of 160
acres. The plants could be cut down, ground up by
special machinery, and put through the process of fer-
mentation and distillation like corn, wheat, or barley.
The surplus steam escaping from a stationary engine
on the farm could be utilized in the process of dis-
tillation. The Nevada cactus grows from two to five
feet high and with great rapidity, or about as fast
as corn in Kansas. This being the case, it would soon
grow up from the stubble or stump, and in about six
or eight months would again be ready to produce non-
taxable alcohol for commercial purposes.

Mr. Burns first got his idea of the possibilities of
the commercial value of the cactus from Mexico,
where it is well known that the natives make a very
potent liquor from cactus.

Cactus alcohol could be produced more cheaply than
wood alcohol, besides being four times as powerful.
The raw material too would be right on the farm.

The plan could be adapted readily to the valley of
Las Vegas. It-is fifty miles long and on an aver-
age thirty miles wide. It is of a sandy loam, very
fertile and very level, and with only a trace of al-
kali at odd places, and those places are few.

‘“Everything,” said Mr. Burns, “that California pro-
duces, with the possible exception of oranges, can be
grown in this valley. Water can be had at from ten
to twenty feet, and with cheap fuel to pump it to the
surface, such as I am convinced can and will be ob-
tained from the cactus, Las Vegas will become a little
Eden.” ALLIE ALGER.

Sawtelle, Cal.

— 4

A Plea for the Preservation of the Salton Sea.
To the Editor of the SCIENTIFIC AMERICAN:

Conditions and circumstances connected with the
flow of the Colorado River into what is known as the
Salton Sink have occasioned considerable comment in
various publications; and since the strenuous efforts
of government and railroad engineers to divert the
river back into its original channel have succeeded, it
has been advocated that means should be taken to
retain the new sea in approximately_ its present di-
mensions, the argument being advanced that evapora-
tion from this new body of water has caused rains the
past season in sections of the Southwest where like
precipitation has been almost wholly if not entirely
unknown before. In opposition to this it is contended
that the unusual rains have been merely coincident,
without being caused either directly or indirectly by
the new lake.

When considered with more than passing notice, and
contemplated from the standpoint that from a seem-
ingly not greatly important incident might come re-
suits of unthought-of beneficent effect to a very great
part of the whole country, and when such effect really
seems developing, then the matter becomes an inter-
esting one, and is apt to attract the attention of any-
one who looks forward to future eventualities, as well
as to the first visible results. I am of the opinion
that those who contend for the permanent retention of
the Salton Sea are correct in their conclusions that
the new sea has caused and indicates a decided modi-
fication in climate; and the unusual rains in the West
and Southwest, especially in the latter section, the
past season may only have been an indication of what
is to continue through other seasons of the year—as
instance the recent unprecedented storms in the South-
west. Also I anticipate that if the Salton Sea is re-
tained, climatic conditions in the West and Southwest
will experience great if not wonderful changes; and
if such changes do result, I apprehend that they are
brought about, not entirely alone because of fresh
water evaporation from the new lake, but also and
very considerably because of the attendant chlorine
evaporation, that has its source in the immense salt
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beds at the bottom of the new sea. To achieve similar
results (though as far as I know an unrecognized
fact) is one of the purposes of the saltness of the
ocean; that is, that the evaporation of chlorine assists
.in producing rains; and, again, another purpose is
that the evaporation of chlorine from the ocean pro-
vides the chlorine constituent of the ozone of the air.

It might not be an absurdity to anticipate that the
permanent preservation of the Salton Sea would re-
claim the arid waste, and make the desert to blossom
as the rose; prevent and do away with the “hot winds”
that sweep up from New Mexico across western Kan-

sas and up into Nebraska, destroying millions of dol- _

lars’ worth of crops; save the government millions of
dollars that would otherwise be necessary for irriga-
tion projects, which produce®only small local results
at great cost in comparison '{‘.t\'l the extensive benefits
which might possibly be permgpently secured without
cost and without attention by t@etention of the new
sea.

There seems to be a chance for realization of antici-
pated hopes, and the matter may be worthy of serious
consideration, as with sufficient rainfall the section
now known as the arid Southwest would-develop into
the most wonderfully fertile region of ,the entire

country. M. REED.

Chicago, December 1, 1906.

THE MOTIVE POWER OF A 254-K TER.

One of the most impressive manif of the
power of the modern steam engine is of an
up-to-date freight locomotive starting forty
or fifty cars, and gathering way, unti mass
is thundering over the rails at a s r 30
miles an hour. When we attempt ided
strength to move a heavy piece of der-
stand very well what is meant by To
move a single loaded freight car . @an
power, it is necessary to cr ds¥ L <Ny
men as -can lay their hands o inst it in

a united propulsive effort. And hence, iel we see
not one, but forty or fifty loaded cars, started from
rest and swung into their full stride by a single loco-
motive, the latter becomes symbolical in the popular
mind of majestic power.

It is for this reason that, in our attempt pictorially
to represent the horse-power which will be necessary
to drive the new Cunard liners at 2514 knots an hour,
we have taken the average-sized freight locomotive as
our unit of comparison. The least amount of power
which the designers of the ‘“Lusitania” and ‘“Maure-
tania” found would be necessary to drive these ships
at their contract speed was 68,000 horse-power. Now,
the horse-power of the average freight locomotive is
abeut 2,100, and, consequently, the total thrust on the
four propellers of each of these ships will be equal
to the total pull exerted by thirty-two modern Ameri-
can freight engines. One of these locomotives could
haul on the level a train of fifty cars, whose total length
would be just a third of a mile. Consequently, the
whole 68,000 horse-power of the Cunarder, expressed
in terms of locomotive work, would be sufficient to
haul a train of 1,600 cars, whose total length would
be over five miles. In our front page illustration the
artist has given a graphic representation of these
figures by grouping together sixteen double-header
freight trains on parallel tracks.

To develop a minimum of 68,000 horse-power, and a
maximum that will possibly run up to 75,000 or 80,000
horse-power, calls for a boiler and engine plant of
truly titanic proportions. Steam will be supplied by
twenty-five cylindrical boilers, of which twenty-three
are double-ended and two single-ended, the former
being 17 feet 3 inches in diameter and 21 feet long.
The coal will be burned in these boilers on 192 fur-
naces, the total area of whose grates would be repre-
sented by a square measuring 64 feet on each side,
containing about 4,000 square feet of surface. Night
and day, an army of several hundred firemen will be
continuously shoveling coal into these furnaces, where
it will be burned at the rate of about 1,000 tons every
twenty-four hours; and to insure that the coal is
burned at a fierce white heat, the air will be forced
through the grates continuously by means of powerful
electrically-driven fans, the rush of air being also as-
sisted by the four great smokestacks, through which
the products of combustion will be discharged high
up in the air at about 150 feet above the level of the
grate bars.

These smokestacks are worthy of special mention,

for in addition to their great height, they will be far

larger in sectional area than any that have been pre-
viously constructed. In order to present less resist-
ance to the atmpsphere,’ which, even on a day when
there is' not a’ breath of air stirring, will be, on ac-
count “of the great speed‘o'f the ship, equivalent to a
30-mile gale, the smokestacks will be made of a gen-
eral elliptical section, slightly more pointed at the
ends and not so flat on the sides as the sectional view
shown on -our front-page illustration. ” Bach smoke-
stack will measure 17 feet 6 inches on its minor axis
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and 23 feet 6 inches on its major axis. That these
are extraordinary dimensions is shown by the fact
that two large limousine automobiles could be con-
tained within one of the smokestacks, one standing
in the direction of the axis and the other transversely
to it, as shown in the illustration referred to. Anoth-
er standard of measurement is afforded by the fact
that two modern steam railroad tracks could be laid
side by side within one of these smokestacks, and full-
sized trains run within it with a slight clearance in
every direction.

When the completed engine room is entered, it will
be found that the machinery has been designed on the
same colossal scale. Here are four turbines driving
as many shafts, the two outer shafts being driven by
two high-pressure turbines and the two inner shafts
by two low-pressure turbines; while at the after ends
of the low-pressure turbines, and on the same shaft,
are two additional turbines for driving the ship astern.
Each high-pressure turbine casing is 10 feet in in-
ternal diameter and 25 feet irr length. These are big
dimensigns, but the surprise will come when one en-
ters the low-pressure turbine engine r‘oo'm; for each of
the low-pressure turbine casingsﬂ has an internal diam-
eter of 16 feet 6 inches. Here again, for comparison,
we turn to the modern locomotive; for if a pair of
rails were laid along the bottom of one of these mas-
sive cylinders, it would be p6ssib1e for one of the
largest of our modern express locomotives to pass
through the casing and still have a slight clearance
between its smokestack and the walls of the cylinder.
As a matter of fact, this casing is larger than the cast-
iron tube of the ‘Subway tunnel, now being driven
from the Battery to Brboklyn, which’ has an internal
diameter of 151, feet.

Attention is directed to the comparative profile dia-
grams at the top of the front-page engraving, in which

_is'shown the rapid growth in size of turbine-propelled

vessels. The diagrams start with the year 1894, when
the’little experimental “Turbinia” made her phenom-
enal speed, and finish with the year 1907, in the sum-
‘mer of which the new turbine Cunarders will make
their maiden voyages to this port. The diagram is
based upon a paper recently read by the Hon. C. A.
Parsons, the inventor of the marine turbine, at a
meeting of the Institute of Marine Engineers of Great
Britain. The “Turbinia,” which was built especially
for experimental work, was launched in 1894, and her
first engine was of the radial flow type, and gave about
1,500 horse-power. The success of the “Turbinia” led
the British government to build two destroyers, the
“Viper” and “Cobra,” the first of which made a speed
of 36.86 knots, which is equivalent to 42.5 miles per
hour, the speed of the “Cobra” being slightly less.
The “Viper,” by the way, holds the record as the
fastest vessel of any kind yet constructed; for, as far
as well-attested official records go, no vessel of any
kind has approached within several knots of this
speed. )

The next advance, shown'in the diagram, was rep-
resented by the river Clyde passenger steamer “King
Edward,” 1901, which was 250 feet long, of 562 gross
tonnage, and 3,500 horse-power. She was followed in
1903 by the ‘“Queen,” built by the Southeastern and
Chatham Railway Company, which was 310 feet long,
of 1,676 gross tons, and 7,500 horse-power. The tur-
bine having proved itself for river and channel ser-
vice, the next advance was the bold one of installing
turbines in an ocean liner, and Allan Line stéamers, the
“Virginian,” and “Victorian,” each 520 feet in length
and of 10,754 gross tons, were equipped with turbines of
12,000 horse-power. It was found that in these larger
sizes important modifications of design were neces-
sary, and the lessons thus learned were incorporated
in a much larger ship, the “Carmania,” built in 1905
for the Cunard Company. This vessel is 678 feet long,
72 feet beam, and 52 feet in molded depth, her gross
tonnage is 19,524, and her horse-power 21,000. In the
summer of 1907 the “Lusitania” and ‘“Mauretania”
will serve to put the marine turbine to a supreme test.
These vessels are so much larger than anything ex-
isting as to be in a class entirely by themselves. They
are 785 feet long, 88 feet broad, and 601 feet deep.
Their gross tonnage will be about 33,000, and they
will displace 45,000 tons.. Their horse-power, as al-
ready stated, is 68,000, and will probably work up to
between 75,000 and 80,000.

The contract speed of these ships is 2514 knots an
hour on trial, and they are to show an average of 243
knots for a whole trip across the Atlantic.

When the Acetylene Flame Begins to Flicker.

When the flame of an acetylene lamp begins to
flicker, showing the presencé of wet gas, the strainer
should be examined/ to see whether it is clean and dry,
and if not, renewed. Failing this, it is possible fre-
quently to insert a piece of blotting paper between
the carbide and the metallic disk which rests upon it,
thus drying the gas as it leaves the base of the con-
tainer. In generators which are fed from above to
the top of the carbide, this method is, of course, out
of the question.—Bicycling World.
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THE SECOND ANNUAL EXHIBITION OF THE AERO CLUB
OF AMERICA,

In connection with the seventh annual show of the
Automobile Club of America, the sister Aero Club gave
its second exhibit of aeronautical apparatus both his-
toric and modern. The exhibit this year was charac-
terized by the up-to-date and practical character of the
articles displayed, rather than by their historic interest,
as was the case with the exhibit last year. There were,
however, several historic machines that were not dis-
played last year. As heretofore, the walls of the room
were covered with interesting photos, enlargements of
balloon ascensions and airship flights. Besides a num-
ber of enlarged photos of the Wright brothers’ gliding
experiments, there were prints of Santos Dumont mak-
ing a flight in his motor-driven aeroplane, as well as
enlargements of this machine and its motor. Several
baskets of the club balloons, one of them being that of
the “United States,” in which Lieut. Lahm and Major
Hershey won the Bennett trophy, were on exhibition.
Hung from the ceiling were the nacelles of two of the
most successful American dirigibles—the ‘“California
Arrow” of Capt. Baldwin, and the airship which Leo
Stevens built for Major Miller, and which is the only
one in which a woman has made a flight.

The former airship, which has a cigar-shaped enve-
lope of 9,000 cubic feet capacity, holds a record for
speed of about 17 miles an hour. This is remarkable
considering} the size of the engine, which is only a 2-
cylinder, 7-horse-power V motor, similar to that shown
on page 449. The propeller, which is about 8 feet
in diameter, makes about 400 revolutions per minute.
Arnother interesting exhibit that hung from the ceiling
was a peculiar winged kite exhibited by Henry Rod-
meyer. This gentleman also demonstrated a model of
a flapping-wing machine on the roof of the building on
one day during the show. Another crude model of a
beating-wing machine was exhibited and demonstrated
daily’ by Mr. A. V. Wilson, who was one of the first
American aeronauts to make a balloon ascension and
parachute jump. This gentleman claims to have made
a flight of over 1,700 feet in a beating-wing machine
two years ago, the reductio ad absurdum of his claim
being found in the fact that the machine—a cumber-
some wood affair—was propelled by himself alone. A
full-size flapping-wing machine, invented and construct-
ed by Amos Drew two years ago, was one of the his-
torical exhibits. This machine, which weighs 600
pounds and has 350 square feet of supporting surface,
is fitted with a 3-cylinder air-cooled motor that is ri-
diculously small for doing the heavy work of flapping
the long, narrow wings of the machine. The Gillespie
aeroplane (which we illustrated some time ago) was
another historical exhibit. Mr. Gillespie also had on
exhibition a new double-surface model made up of four
sets of twin planes.

Passing now to the new apparatus, about the only
thing in the aeroplane line was a large model built of
wood and cloth by the inventor, Miss E. L. Todd, who
has sought to obtain antomatic stability of the aero-
plane by suspending the framework below it in a
novel manner, while she has also provided for a rigid
connection of the planes and the car when necessary.
A. Roy Knabenshue showed the framework and motor
of his aeroplane, all of which looked too light to be
very practical. There was also shown an experimental
helicopter apparatus of Carl Dienstbach. The body
framework of Gustave Whitehead’s latest bat-like aero-
plane was shown mounted on pneumatic-tired, ball-
bearing wire wheels and contai_ning a 3-cylinder, 2-
cycle, air-cooled motor of 15 horse-power direct con-
nected to a 6-foot propeller placed in front. This ma-
chine ran along the road at a speed of 25 miles an

hour in tests made with it last summer. When held
stationary, it produced a thrust of 75 pounds. The en-
gine is a 4% x 4 of an improved type. Whitehead

also exhibited the 2-cylinder steam engine which re-
volved the road wheels of his former bat machine, with
which he made a number of short flights in-1901. He
is at present engaged in building a 100-horse-power, 8-
cylinder gasoline motor with which to propel his im-
proved machine.

The main feature of the show this year was thé dis-
play of light-weight aeronautical gasoline motors. The
lightest of these for its horse-power was the 5-cylinder,
water-cooled motor built by Prof. Langley in 1903 for
use on his full-sized aeroplane. This engine, the cylin-
ders of which are in the same vertical plane arranged
radially around the crankshaft, weighs but 125 pounds
and develops 52.4 horse-power. Its weight per horse-
power is therefore but 2.3 pounds. With spark coil,
batteries, 256 pounds of water, etc., the total weight Is
but 200 pounds, or 3.8 pounds per horse-power. As it
is only within the last two years that any motor of
such small weight per horse-power has been produced,
it will be seen that Prof. Langley was ahead of his
time in this line as in1 others.

The next lightest motor per horse-power developed
was a 4-cylinder, two-cycle, air-cooled engine, the inven-
tion of Mr. George .J. Altham. This consists of two
pairs of opposed cylinders placed side by side in ad-
jacent vertical planes. One piston of each pair is con-
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nected to a crank in the usual way, while four
straight rods (see cross-section) tie it to the piston in
the opposite cylinder. These rods pass through brass
bushings in a plate that closes the base of the second
cylinder. A separate annular chamber of the same size
as the crank case is pro-

vided for the initial com-
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more gasoline to be drawn and to mix with the air in a
chamber provided in the top of the carbureter. Suction
is, therefore, kept practically constant around the base
of the spray nozzle pipe, and the amount of gasoline
that is fed is controlled mechanically by the action of

DECEMBER 15, 1906.

the exhaust chambers and heads of the motors to keep
them cool. All of the engines have a standard-sized
cylinder having a bore and stroke of 314 inches. They
are one of the most practical air-cooled motors built in
this country, and the 8-cylinder engine, which weighs

125 pounds and develops

30 horse-power at 1,800 R.

pression of this second cy-
linder. In the diagram the
piston of the second cylin-
der -is at the top of its
stroke, while that of the
first cylinder is at the bot-
tom. The charge of the
latter is being transferred
around the piston through
transfer box, 7, and is be-
ing deflected upward, as in-
dicated by the arrows. The
exhaust is at the same time
taking place on the oppo-
site side of the cylinder.
The second piston has just
uncovered the inlet port, I,
and the vacuum made by
the upward stroke of the
piston is drawing a charge
into the space below this
piston for the initial com-
pression. The motor, it
will be seen, is of the
three-port type, there being
no valves whatever. The
carbureter used with this
motor has a float chamber,
from which extends a ver-
tical pipe, P (see diagram),
containing three small
holes: for spraying the
gasoline. A special cone-
shaped aluminium valve,

P. M, is the very latest
attempt at making a high-
speed, light-weight, mul:i-
ple-cylinder motor for
aeronautical work. This
engine has a hollow crank-
shaft of 1134 inches diam-
eter. Its 5-pound flywheel
carries twenty-three fan
blades. The weight of this
motor is slightly over 4
pounds to the horse-power.
Although it is not so light
in proportion to the power
developed as is Langley’s
motor, still it has none of
the complications made
necessary by the water cir-
culation system of the lat-
ter, and its cylinders are
so small that 1t should be
able to run without much
difficulty from overheating.

The most interesting mo-
tor on exhibition was the
new 4-cylinder, four-cycle,
water-cooled engine built
by Messrs. Orville and Wil-
bur Wright, of Dayton,
Ohio, and intended for use
on their new aeroplane.
The cylinders of this en-
gine are of cast iron and
have a bore of 414 inches,

V, surrounds this pipe and
is held down by a spring,
8. In starting, or when
the motor is running at
low speed, the air is drawn in through the inlet pipe,
4, and down around the bottom of the valve, as indi-
cated by the arrows. The narrow passage around the
pipe, P, makes a strong suction, and causes the gaso-
line to be drawn upward and to flow in a proper mix-
ture with the air into the inlet pipes, BB. As the
speed of the motor increases and the suction becomes
stronger, the valve, V, is raised from its seat, and al-
lows the air to pass directly by it to the inlet pipes of
the motor. As the valve, V, is raised, it uncovers two
mere holes in the spray nozzle pipe, P, thus allowing

LARGE SIZE MODEL OF AN AEROPLANE HAVING BOTH LIFTING AND PROPELLING SCREWS.

the valve, V. The carbureter is rather different from
the usual automatic type. It was specially designed
for use with a two-cycle motor.

The Curtis line of motors, which has been developed
from the original two-cylinder V motor intended for
use on a motor bicycle, was very complete, and ranged
from a single-cylinder motor to one of the 8-cylinder V
type. All of these motors are air-cooled. The method
employed for cooling most of them is the use as a
flywheel of a large wire-spoked wheel carrying small
fan blades. These blades create sufficient draft upon

while a 4-inch stroke is
used. The engine weighs
complete only 160 pounds.
The cylinders are mounted
upon an aluminium crank case, and are jacketed with
sheet aluminium. The valves are located in the heads
of the cylinders, the exhaust valve only being mechan-
ically operated. The motor is fitted with make-and-
break igniters operated by cams on a transverse shaft
placed beside the heads of the cylinders, this shaft
being driven by bevel gears from the cam shaft of the
motor. The time of the spark can be changed by a
small handle provided for this purpose. The con-
necting rods are made of hollow steel tubing. A solid
flywheel of light weight is used. The engine looks

THE GILLESPIE AEROPLANE WITH MULTIPLE PROPELLERS.—AN INTERESTING HISTORICAL EXHIBIT,

Prof, Pickering’® Wind Tricycle
for testing propellers,

Rear End of Body Framework of Whitehead’s Aeroplane,
The motor and propeller geen belong to a smaller machine.
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much heavier than it really is, and one can hardly
realize that it weighs but slightly more than 5 pounds
to the horse-power. The Wright brothers’ original
motor, with which they made a flight three years ago,
was wuch heavier than the new one. its weight

Scientific American

Mr. Dey states that he can design large sizes that will
come between 2 and 3 pounds per horse-power. The
cylinders are made of heavy seamless steel tubing,
which have been rotated before a gang of cutters in a
milling machine. cutting grooves about % inch deep
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tator being used. A ball governor automatically
changes the spark lead to correspond with the speed
There were several other 4-cylinder air-cooled motors
on exhibition, but the ones described were the most
novel and well-built of all.

The Curtis 8-Cylinder, Air-Cooled, V-Motor, of 30 Horse-Power.

Weight, 125 pounds. Cylinders, 3}4 x 8!4. Speed, 1,800 R. P. M.

complete being about 250 pounds. The valves were
arranged in chambers upon the end of pipes that
screwed into the cylinder heads. The valve chambers
were not water-cooled, and it is probably due to this
fact that there was a sudden loss of power after the
motor had been run
half a minute. The
former motor develop-
ed but 16 horse-power.
It was a 4-cylinder mo-
tor, water-cooled, and
resembled the present
motor in general con-
tour. When used in
the aeroplane, it is lo-

— cated in a horizontal
7
(/1% position. The new mo-

tor is sufficiently pow-
erful to drive an aero-
plane carrying two
men a distance of 200
miles at 45° miles an
hour, or one man can
be carried 500 miles at
50 miles an hour.
Another interesting
motor was a 4-cylinder
one designed by Harry
E. -Dey, of 309 Arling-
ton Avenue, Jersey City,
N. J. It has a bore and
stroke of 21% and 3
inches respectively, and
is rated at 71 horse-
power at 1,500 R. P. M.
It can be speeded up,
however, to about 2,500 R. P. M. Its weight complete
with flywheel is 86 pounds. This engine was designed
and used for automobile work. For aerial work it
could be made much lighter, especially in larger sizes.

Cross-Section of Altham
Carbureter.

The Whitehead 2-Cycle Motor.

Weight, 35 pounds. Horse-power, 6. Speed, 1.000 R. P. M.

and 1-16 inch wide, leaving flanges about 1-32 inch
thick between them, the remaining depth of the cylin-
der at the bottom of the grooves being 1-16 inch.

The - heads, which are -castings, are treated in the
same manner, working from two centers, one being the
center line of the valves. What the flanges lack in
depth they more than make up for in numbers, so that
the radiating surface is greater than that of a cast
cylinder. The compression space is only 15 per cent
of the total space, but the compression is not abnor-
mally high, due to the unusually strong springs used
upon the automatic type inlet valves.

This spring tension, however, may be lightened for
emergency work by pressing upon
the top of a counteracting spring
placed above the main one. This is
dpne by the four fingers attached
to a horizontal rod above the valve
chambers seen in the photograph.
By this means the compression
may be made abnormally high for
emergency work of short periods.
The crank case is a one-piece cast-
ing with the exception of the heads,
which are bolted on by studs and
nuts.

A small eccentric type pump
placed on the end of the cam shaft and inclosed in the

crank case pumps oil from a tank attached to the:

under side of the engine to the four crank compart-
ments of the case, thus keeping up a constant level for
the splash lubrication. Overflows to the tank are pro-
vided for taking care of the excess.

The connecting rods are made up of separate parts.
The rod proper is made of rolled tool steel, while the
bearing parts at each end are bronze castings riveted
together. The design is such that it is next to im-
possible for them to come apart; the object sought
being a very light strong rod for very high speed.

Ignition is by jump spark, a single coil with commu-

Wright Brothers’ 28 to 30-Horse-Power Aeroplane Motor.

Weight, 160 pounds. Cylinders, 4/4 x 4. Speed, 1,200 R. P. M.

Official Meteorological Summary, New York, N. Y.
November, 1906.

Atmospheric pressure: Highest, 30.43; date, 4th;
lowest, 29.41; date, 15th; mean, 30.06. Temperature:
Highest, 64; date, 18th; lowest, 27; date, 29th and
30th; mean of warmest day, 59; date, 19th; coldest

day, 34; date, 29th; mean of maximum for the month,
50.8; mean of minimum, 39.0; absolute mean, 44.9;
normal is 43.8; average daily excess compared with
mean of 36 years, +1.1. Warmest mean temperature
for November, 50 in 1902; coldest mean, 37 in 1873.
Absolute maximum and minimum for this month for
36 years, 74 and 7. Precipitation: 1.28; greatest in

7

Cross=Section of Altham 2-Cycle Motor.

24 hours, 0.57; date, 15th and 16th; average for this
month for 36 years, 3.46; deficiency, —2.18; greatest
precipitation, 9.82, in 1889; least, 0.82, in 1890. Wind:
Prevailing direction, N. W.; total movement, 9,919
miles; average hourly velocity, 13.8 miles; maximum
velocity, 51 per hour. Weather: Clear days, 14; part-
ly cloudy, 8; cloudy, 8. Snow: Trace, 13th; sleet, 15th;
fog (dense), 22d; frost (killing), 2d. The tempera-
ture of September was 3.8, October 0.6, and November
1.1 in excess, making the autumn months of 1906
average 1.83 degrees above the normal. These months
were each below the normal in rainfall except October,
the total autumn deficiency being 2.61.

7%-Horse-Power Air-Cooled Motor Governed by Variable Compression.

Weight, 86 pounds, Cylinders, 214 x 8. Speed, 1,500 R. P. M.

A New 9-Horse-Power, Kur-woled, 4-Uyunder, z=gyele Aeronautical Motore

Weight, 35 pounds. Cpylinders, 24 x 214. Speed, 1,600 R, P, M,

LIGHT AERONAUTICAL GASOLINE MOTORS EXHIBITED AT THE AERO CLUB SHOW.
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THE POULSEN SELECTIVE SYSTEM OF WIRELESS
TELEGRAPHY,
BY A. FREDERICK COLLINS.

A new system of wireless telegraphy that gives con-
giderable promise of solving the extremely difficult
problem of selectivity, i. e., the transmission and re-
ception of a number of messages in the same field of
force simultaneously and without interference, has
been devised and tried out by Valdemar Poulsen, the
well-known inventor of the telegraphone.

The arrangement by which Poulsen hopes to accom-
plish the paramount result that is summed up in the
word selectivity consists essentially of a new type
of generator for producing continuous electrical oscil-
lations. This generator will be subsequently described
in detail, and the advantage of such high frequency cur-
rents over those having a periodic character that have
hitherto been employed will also be pointed out.

Ever since 1897, when Sir Oliver Lodge applied’ to
wireless telegraph transmitters and receptors the com-
bination of open and closed circuits, and introduced
the methods of tuning the circuits at either station
individually and syntonizing them collectively, have
persistent efforts been made by physicists and others
to secure a suitable degree of resonance by providing
the proper values of inductance, capacity, and resist-
ance, and when these conditions prevailed, it was
concluded the receiving resonator system would re-
spond to a specific radiating oscillator system and to
this one only. It is a matter of common knowledge
that these tuning effects have been brought to a highly
perfected state, thanks to the development of instru-
ments which enable the operator easily to determine
the inductance and capacity values, the frequency of
the oscillations and the length of the emitted waves
to be measured. It is likewise well known that syn-
tonization as it has been practised has not fulfilled
the requirements of selectivity in its commercial as-
pects, although it works out admirably from a theo-
retical viewpoint.

Nevertheless, these tuned and syntonized systems
have served their purpose in extending the signaling
distance as well as in reducing the initial energy;
put the fact that the oscillations set up were periodic,
and that between each succeeding train of oscillations
a long interval of time elapses—that is, long com-
pared with the time required for the oscillations to
surge through the system before they. are damped out
into the form of electric waves—has militated against
their usefulness as a means to the end of securing
selectivity.

Believing that continuous oscillations would remedy
this inherent defect Poulsen employs for the purpose
the musical arc, whose phenomena were discovered by
Duddell in 1900. The apparatus for producing the arc
consists of an arc light, fed by a direct current, around
which is shunted a condenser in series with an in-
ductance coil as shown in Fig. 2, in which A is a chok-
ing coil, B the inductance coil, ¢ the condenser in the
shunt ecircuit, I a regulating resistance inserted in
the ‘direct-current circuit, and X the arc light. Now
when certain conditions are satisfied the arc will give
out a musical note and at the same time it will trans-
form a portion of the direct current into an alternat-
ing current the amplitude of which is constant; and
the energy dissipated in the condenser circuit in the
form of ohmic losses is supplied by the direct cur-
rent,

Duddell ascertained, however, that the arc light will
emit a musical note only when there is a small change
in the potential difference between the electrodes of
the arc, and when the corresponding change in the
current through the arc is numerically greater than
the resistance in the condenser, and numerically less
than the resistance of the direct-current circuit in
series with the arc. These conditions are fulfilled if
the arc is formed between solid car-
bons. This is an exceedingly simple
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cuit. Now, when the arc light was placed in the spirit
vapor as cited above, a musical note was emitted, the
pitch of which diminished. At the same time the
hot-wire ammeter indicated a considerable increase
in the oscillating current, while the direct current
decreased in value. The result was further accen-
tuated by the arc light’s glowing less brightly. In suc-
ceeding experiments hydrogen and hydrogen com-

Fig. 1.—Poulsen Hydrogenic Arec Emitter.

pounds were used with approximately similar results,
the length of arc required to give a maximum current
in the condenser circuit being different than it was in
those cases in which the arc was formed in air.
When copper and charcoal were employed as the
electrodes, and a nitrogen compound was drawn
through the walls of the carbon into the arc, where it
was vaporized, the strongest continuous oscillations of

VALDEMAR POULSEN.

constant amplitude were obtained, and these currents
were further reinforced by blowing the arc out to a
greater length with an electro-magnet, thus increasing
its resistance. This is what the inventor terms a
hydrogenic arc, and when its image was projected upon
a screen with the condenser circuit broken, the arc
was observed as a greenish blue spot having a faint
core of a purple tint. When the arc was made musical

DEcEMBER 15, 1906.

by closing the condenser circuit, the colored spot be-
came deeper and the purple core was very much more
marked. This hydrogenic arc gave out musical notes,
or rather electrical notes, the inventor tells us, of sev-
eral hundred thousand oscillations per second, but it
is possible to obtain some millions of oscillations per
second. = The excellent resonant effects that can be
obtained with these oscillations indicate their con-
tinuity, and in a rotating mirror it will be seen that
the oscillations are actually continuous.

With currents of high frequency spirits did not give
as good results as hydrogen, nitrogen,. coal: gas, or
ether. Again, it was shown to be necessary to draw
the arc out to a certain length in order to start the
oscillations, but when these have been started the
length of the arc can generally’ be- cut down a trifle
without causing them to ‘cease. If the:length of the
arc is increased, then the: oscillations will continue,
and will cease only when the distance between the
electrodes has become -so great that the arc is ex-
tinguished.

In some of his experiments Poulsen obtained in the
condenser circuit—that is, the circuit in which the
oscillations are set up—energy equivalent to about
1,560 watts (a little over 2 horse-power) the: arc
at the same time taking from the direct circuit about
3,170 watts, the efficiency thus being about 50 per cent.
In these tests no effort was made to obtain the great-
est efficiency or effect, the arc being placed in a water-
cooled vessel' without an outlet for the gas, this ar-
rangement being necessary to determine the amount
of energy consumed and transformed. It also les-
sened the intensity of the oscillations, since the com-
position of the gas was altered. .

The Poulsen system of producing continuous electric
oscillations is capable of taking care of a considerable
amount of energy even when very high frequencies
are used, as has been repeatedly proven by different
experiments in connection with the ordinary lighting
circuit of 220 volts. For instance, a resonating coil
gave, when inserted in a properly balanced oscillating
circuit, a noiseless, warm flame having a length of 12
centimeters; and if the flame is made short, it can be
easily observed to be continuously oscillating, by
means of a rotating mirror.

Another test was made by placing a large X-ray
tube between the coils inductively coupled with an
oscillation circuit, and in a short time the cathode
and anti-cathode melted. Again, an ordinary 200-volt
incandescent lamp glowed when placed in series with
two persons, one of whom was connected with the
oscillating circuit. Further, if the secondary coil of
an ordinary induction coil is surrounded by a helix
of thick copper wire, and the terminals are connected
in series with a capacity of some microfarads capacity,
the shunting in of the nitrogenic arc will produce a
very loud singing flame 10 or 12 centimeters in length
or more, and finally, an X-ray tube with this arrange-
ment gives a very strong radiation.

From the foregoing it is obvious that such con-
tinuous electric oscillations are eminently adapted.to
the production and propagation of electric waves for
wireless telegraphy, and that by properly proportion-
ing the radiating aerial and receiving antenna the
desired wave length can be emitted and utilized to
produce a continuous resonance effect. The diagram,
Fig. 3, shows two oscillating circuits tuned to the
same frequency, and by means of which oscillating
flames of about double the voltage can be obtained.
To provide a wireless telegraph transmitter, it is neces-
sary only to connect the radiating aerial wire with one
side of the spark-gap A and the earthed terminal to
the opposite side of the gap B.

The receptor may have any type of detector, al-
though the magnetic detector is exceptionally well
adapted for.selective signaling in connection with the
Poulsen hydrogenic arc emitter, the lat-
ter being shown:in the illustration, Fig.

method of producing not. only high-
frequency currents but also a very easy
way of setting up continuous electric
oscillations.

When experimenting some years. ago
with the musical arc, Poulsen made an.
observation which he followed up by
occasional experiments, and which final-
{y ied him to the construction of a gen-
erator for producing continuous electric
oscillations. In his first apparatus the
carbons were placed horizontally and
co-axially, as shown in Fig. 4, thus per-
mitting an ordinary alcohol lamp to. be
held under the arc in such a manner
that the latter and adjacent parts of
the electrodes were surrounded by the
vapor from the alcohol. An ordinary
ammeter, A, was placed in the direct
current circuit, and the hot-wire am-
meter, B, for measuring high-frequency
alternating currents, was placed in the
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1.. It is stated on good authority that
a.dozen messages have been transmitted
and received between as many experi-
mental sets. by means of this new se-
lective system without interference;
and if this extraordinary result can be
duplicated over. distances of 50 or 100
miles, as:the experiments thus far made
between the inventor’s two Danish sta-
tions indicate, an advance will . have
been made that, in its importance, will
be second only to the introduction: of
wireless' telegraphy itself.

DIR.CT
+

For cleaning pivot holes in small ma-
chinery, use a small soft stick, tapering
so as to enter easily, but fitting tightly
in the hole. This is put in and-twirled
around, and' driven  through ‘until' the
hole no longer dirties it, when the hole
may be pronounced clean, although a
little petroleum, or better yet, benzine,

condenser circuit. The direct current
was taken from a 220-volt lighting cir-

POULSEN’S SELECTIVE SYSTEM OF WIRELESS TELEGRAPEY,

may be used to “make assurance doubly
sure.”
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A DISEASE WHICH THREATENS THE AMERICAN
CHESTNUT TREE.
BY G. G. COPP.

A new disease of remarkably destructive character
has attacked the native American chestnut, and has
gained a foothold and attained proportions which
threaten the extinction of these trees in and about
New York. The same disease is known to exist among
the chestnuts of New Jersey, Maryland, and Virginia,
but to what extent can only be ascertained by exten-
sive and painstaking work in the respective fields.

The attention of George W. Merkel, forester and
engineer at the New York Zoological Park, was first
attracted by the immense number of dead and dying
chestnuts in the park. He suspected the presence of
a destructive fungus. He found that the disease was
also creating havoc among the young chestnuts in the
park nursery. He sprayed the young trees with Bor-
deaux mixture, and extended the treatment to the
larger trees in the park. At best this treatment could
be called only partially successful, and he appealed to
Dr. W. A. Murrill, mycologist and first assistant in the
New York Botanical Garden. This occurred last year,
since which time Dr. Murrill has devoted all the time
he could spare from other important duties to the
careful study of the disease and to a long series of
experiments as to its nature, cause, and cure. His
investigations are not yet completed, but the ravages
of the disease have now become so apparent that the
subject is one of great economic importance.

As Mr. Merkel suspected, the disease is of fungous
origin. Pure cultures were made by Dr. Murrill from
affected chestnut sprouts in the Botanical Garden last
autumn, and were transferred to agar and sterilized
bean-stems and chestnut twigs. In each of these situa-
tions the fungus grew rapidly and fruited abundantly.
Living chestnut twigs were infected and placed, with
their ends in water, under bell jars for inspection and
study of the fungous growth and action as a prelim-
inary to experiments in the field.

This year, as soon as actual spring growth had be:
gun, numbers of young chestnut trees in the Garden
propagating houses were infected with active f{lngps
transferred from bean stalks to the young trees. As
Dr. Murrill _had been led to expect by results obtained
in.his preliminary experiments, the fun-
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Experiments With Young Chestnut Trees in the
Propagating Houses.

A

Fig. 3.

A, Summer spores; B, pustule in sectlon showing perithecia; C, Asci
with eporidia, a, vsual form, b, rare ; D, sporidia,
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the dead branches the following spring. The present
supposition is that infection takes place only through
wounds or, possibly, through the lenticels. Wounds
are, unfortunately, only too frequent, especially in the
case of a tender, rapidly-growing young tree like the
chestnut, which has the additional misfortune of at-
tracting lumbermen and nut gatherers. If it escapes
winter injuries to its trunk, the spring storms are
sure to break the smaller branches and abrade the
surface of the larger limbs; if it is not disfigured
by the green fly and twig-bore during the summer, it
is sure to be mutilated by savage hordes of small boys
in autumn. Even the ubiquitous squirrel may spread
the disease with tooth and claw while cutting off ripe
burs and racing up and down the trunks; while every
bird and insect that rests upon an infected spot is
liable to carry the spores upon its feet or body to
other trees.

The treatment of a disease of this nature must, of
course, be entirely preventive. When once allowed to
enter, it cannot be reached by poisons applied ex-
ternally, nor can the spores, which issue continuously
and abundantly through eruptions of the bark, be ren-
dered innocuous by any coating applied at intervals.
On the other hand, no poisonous wash, even though
covering every part of the tree, can prevent the ger-
mination of the disseminating spores when they fall
into a wound, since the wound opens fresh tissues un-
protected by the poison.

The spraying of young trees with copper sulphate
solution, or strong Bordeaux mixture, in the spring
before the buds open might be of advantage in Kkill-
ing the spores that have found lodgment among the
branches during the winter, but the real efficacy of
this treatment is so doubtful that it could not be rec-
ommended for large trees, where the practical difficul-
ties and expense of applying it are much increased.
Nursery trees should be pruned of all affected branches
as soon as they are discovered, and the wounds care-
fully dressed with tar or paint or other suitable sub-
stance. Vigilance and care should largely control the
disease among young trees. With the older trees all
dead and infected wood should be cut out and burned,
and all wounds covered without delay. Particular at-
tention should be paid to water, soil, and other condi-
tions of culture affecting the vitality of

fus attacked the trees  vigorously, apd'
soon caused their death by girdling. The
accompanying photograph illustrates
some of these experiments. The tree
shown on thé'right was inoculated April
3 in three different places. The small
twig near the middle of the stem died
on May 6, the larger one near the top
on May 19. By August 26 the fungus
had-girdled the trunk at the'lowest in:
ocutation; indicated by the tuft of cotton,
and lad: spread downward to the two
lowest twigs:

Experiments with. cut! twigs, covered
with glass tubes, were made: on’the tree
in the center. Attempts were made to
introduce the fungus into various buds
and young twigs near the top of this
tree without wounding the bark, but
none of them was successful.

The. tree on .the. left was treated on
April 5 in the same way, several:buds
and young twigs from one to five inches
in length being covered with the fungus
for some time under glass; but all these
attempts failed. The dead branch at the
top was inoculated through a wound.

The work of observation was next car-
ried into the open, where the ravages of
the disease among the older trees
throughout Bronx Park were watched;
as they also were among young trees
transferred from the.nursery of the Zoo-
logical Park. In these instances infec-
tion had occurred naturally, and the
fungus was found to be exceedingly
active at the beginning of the season of
growth, before the opening buds were
able to utilize the large quantity of
nourishment at hand.

The fungus works beneath the cortex
in the layers of inner bark and cam-
bium. Its presence is first indicated by
the death of the cortex and the change
of 'its color to a pale brown, resembling
that of a dead leaf. Later the fruiting
pustules push up through the lenticels
and give the bark a rough, warty appear-
ance; and from these numerous yellow-
ish-brown pustules millions of minuté
summer spores emerge from day to day
in elongated reddish-brown masses, to be

Fig. 1.—Trunk of an Infected Nursery Tree from Three Points of View.

a, Point of infection ; b, area killed last year; ¢, development early last May.
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the tree, since anything that impairs its
health renders it less able-to resist fun-
gous attack.

In conducting his experiments Dr. Mur-
rill discovered that one or two of the
older trees in the Garden are apparently
immune. It is possible that careful study
of such immune trees may disclose the
cause of such immunity. Such discovery
might readily prove an active agent in
eradicating the disease. On the other
hand, it may point to the securing of
immune trees by selection, a process,
however, which has the great disadvan-
tage of being tediously slow and more or
less destructive.

We are indebted to the New York Bo-
tanical Gardens for the loan of the ac-
companying illustrations.

—_—— e —

Sir Oliver Lodge in the London Times
gives the following résumé of our knowlk
edge of radium: ‘“The evidence for the
generation of helium may be briefly sum-
marized thus: Rutherford measured the
magnetic deflection of the a-rays, or posi-
tively charged particles shot off by ra-
dium emanation at a certain stage of its
disintegration (for it does disintegrate, it
is not permanent), and inferred that the
mass of each particle was comparable with
twice that of an atom of hydrogen; conse-
quently that the projected particles were
material, and that the projected matter, if
it were any single known substance, must
be either hydrogen or helium, and most
likely helium. Ramsay and Soddy then
inclosed some of the emanation in a vac-
uum tube, and examined its spectrum.
There was no sign of helium at first—as
there would have been had it been merely
an ingredient in a mixture—but the he-
lium spectrum gradually made its appear-
) ance, in the course of a day or two, at ap-

\ proximately the rate to be expected on the
disintegration hypothesis. The loss of
much activity by radium when its eman-
ation is removed from it and the gradual
return of radio-activity when ‘ime is al-
lowed for fresh emanation to be formed,
are also facts to be remembered. The
rest of the evidence for the slow disinte-

disseminated by the wind and other
agencies, such as insects, birds, squirrels,
etc. In late autumn the winter spores
are formed, which are disseminated from

Fig. 2.— Fruiting Pustzles and Spore Masses from Chestnut Cultures,
A, Pustules in stages of development; B, C, D, spore digcharges in moist atmosphere,
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gration of atoms is of a less direct kind,
but it is voluminous and varied, and it
seems to me that this evidence is extreme-
ly weighty.”
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IMPROVED CONCRETE BUILDING BLOCK.

With a view to expediting building operations, Dr.
J. A. Douglass, of Alliance, Ohio, has invented a new
form of residence building block, so designed that it
can be made in large sizes to take the place of large
stones or several bricks without unduly increasing
the weight. The blocks are either molded with a
stone face, or they may be scored to imitate courses
of brick. Very evidently these blocks can be laid more
readily than blocks of stone, and more quickly than an
equivalent area of bricks. Amnother feature of the in-
vention, which is hardly less important, is the peculiar
arrangement of the air spaces to provide ventilation
both vertically and longitudinally. Furthermore, sep-
arate inside and outside air spaces are provided, which
are completely insulated from each other, to prevent
radiation and thus secure greater warmth. The form
of the block is clearly illustrated in the accompanying
engraving. It will be seen to be of hollow form, open
at the top and bottom. The forward and rear air
spaces are separated by a central longitudinal wall.
There is no communication between these air spaces,
but by means of holes in the end walls of each block
communication is had between corresponding air
spaces of adjacent blocks. A vertical groove is formed
in the end of each block, and a pair of diagonal
grooves connect each vertical groove with the pos-
terior air space. In the engraving the face of the
block is shown to reveal a pair of openings, which

.
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IMPROVED CONCRETE BUILDING BLOCK.

are formed in certain of the blocks. Oil-soaked wooden
plugs are driven into these holes, and they provide
means for attaching doors, windows, or various orna-
ments. It is the purpose of the inventor to do away
with studding and lathing, thus affording a great sav-
ing in the cost, and adding to the fireproof nature of
the construction. To this end the rear face of the
block may be furrowed to allow for a coat of finishing
plaster, or it may be left smooth for the application
of calcimine.
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GAGE FOR MARKING WINDOW CASEMENTS.
Pictured in the accompanying engraving is a gage
of simple construction, which can be used by carpen-
ters for marking window casements so as to indicate
the points at which the sash pulleys are to be attached.
The gage is shown in use on the stile of a window.

;
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GAGE FOR MARKING WINDOW CASEMENTS.

In the stile is a centrally-disposed groove, which is to
receive the parting strip. Omne of the elements of the
gage is a T-bar A, the body of which fits into this
groove. At the upper end of the bar the flanges are
cut away, and on the reduced stem thus formed an ad-
justable clamp is secured. Mounted on a vertical bolt
secured to the bar are a pair of arms B, which are
threaded into a gage block €. This block is formed
with spurs or teeth on opposite sides. At the extrem-
ities the block is provided with gudgeons, which afford
means for the attachment of a yoke formed with a
handle D. In use the clamp is adjusted to locate the
gage block at a suitable distance from the end of the
stile, while the block is adjusted to the proper position
on the arms B before the latter are mounted on the
bolt. The bar A is seated in the groove, and the handle
D is then operated to press the spurs into the stile,
marking the points where an auger should be applied
for drilling the holes. After the seat for the pulley
block has been cut out with a chisel, the gage block
may be swung over to score the opposite side of the
stile. The outer end of the handle D is of such form
as to permit of its being struck with a hammer, if de-
sired, for making an impression in the face of the stile.
The inventor of this novel gage is Mr. Walton L. Chase,
of Banning, Cal.

A COLLAPSIBLE ASH-PAN.

The removal of ashes from a stove or furnace is a
most annoying detail of household work. The ash-pan
is usually overfilled and cannot be removed without
spilling. Furthermore, a large quantity of ashes is
sure to collect in the ash-box around the pan, and this
it is difficult to remove without raising clouds of ash
dust. As a remedy for these evils, Mr. E. A. Bagby, of
Louisville, Ky. (care of Waverly Hotel), has invented
a collapsible pan, so arranged that when lifted out
from under the grate it opens up into a deep bucket
quite large enough to contain the entire charge of
ashes. In addition to this, the pan is provided with a
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hopper, which catches all the dust falling from the
grate and directs it into the pan proper. As may be
seen in the engraving, the pan consists of three sec-
tions, the bottom one being in the form of an open
box or tray, the middle one an open frame em-
bracing the tray, and the upper one an open frame
embracing the middle frame. BEach of the frames is
formed with inwardly-projecting flanges at the top and
bottom adapted to engage an outwardly-extending flange
on the section it embraces. A bail is pivoted to the up-
per frame, and when this bail is lifted, the pan sections
will assume the positions shown in Fig. 2. In Fig. 1
the sections are shown in their telescoped position with
the hopper in place. This hopper is extensible, being
formed of sections slidable one upon another. This
permits of adjusting the hopper to various sizes of
grates. With the hopper in position, the capacity of
the pan is doubled. The hopper may be folded small
enough to be nested into the collapsed pan, thus mak-
ing a very small and compact package for storage or
shipment.

AN IMPROVED HAND CAMERA.,

In many hand cameras using a tocal plane curtain
shutter it is customary to employ a pivoted mirror
for reflecting the lens picture image upward to the
undergide of a horizontal focusing ground glass. Over
the ground glass is a collapsible hood through which
the operator observes the image and obtains the cor-
rect focus in the usual way; then on the movement
of a release lever, the mirror flies upward out of the
line of the picture image from the lens and at once
releases the curtain shutter when an instantaneous
exposure is made. The advantage of this form of con-
struction is that the operator sees the size and posi-
tion of the image to be photographed up to the time
of exposure.

The modern anastigmat lenses now made are of

A COLLAPSIBLE ASH-PAN AND HOPPER.

such fine optical quality that ordinary cameras fail
to show the extreme or microscopic sharpness of the
image and do not bring out the fine results that such
lenses are capable of producing,

In such cameras the so-called “grain” of the ground
glass interferes with the fineness of the image, and
the refraction of the glass also affects its sharpness.
In cameras where a mirror reflects the image the pic-
ture is subject to distortion by any slight inequality
of the mirror, and because of the distance the rays

The Shutter Focusing Screen.

THE HALES FOCUSING CURTAIN SHUTTER CAMERA,

The Shutter Release Mechanism.
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have to travel this defect is sometimes greatly in-
tensified.

e The camera shown in the accompanying illustra-
tions, the invention of ‘Henry W. Hales and manufac-
tured under American and foreign patents by the
‘Hales Camera Company, of Ridgewood, N. J., is de-
signed to be more simple in operation than the mirror
form of camera, and to be especially useful in en-
abling the operator to obtain and observe an accu-
rately sharp, brilliant image projected directly upon
a white focusing ground and in an apparent proper
position on account of the way it is looked at.

The general appearance of the camera opened for
operation will be seen in the perspective view and
its novel features in the diagram views.' The side
forming the front and base of the camera is dropped
down in the usual way and the lens portion drawn
out on to a plate provided with a rack and pinion
focusing adjustment. The top of the box folds back-
ward ever the rear of the camera and as it does so
allows the eye observing apertures to be elevated into
position by means of a light spring below. A curved
arm shown at one side of the top is actuated down-
ward when the top is closed, thereby automatically
folding the eye-piece into place, when the camera is
not in use. A convenient handle is on the outside of
this top Diece for carrying the camera. In appear-
ance it.is like an ordinary square shaped box.

The back portion of the camera as shown in the
right diagram is made in two parts, one of which is
rigid and the other movable. The latter part carries
the focal plane curtain shutter and the plate holder.
The shutter is of the ordinary simple form with a
single horizontal slot of uniform width, but a part of
its outer surface opposite the lens is whitened with a
smooth, fine surface and forms, when the shutter is
wound up, a perfect focusing screen, the full size of the
plate, shown plainly in the left diagram.

Directly under the eye observing portion is a hori-
zontal light cut-off slide which is kept closed by a
spring and is only opened when the image is observed,
by pressing down the handle B. This is connected by
a thread passing over a roller to the lever operating
the slide. In focusing the forehead rests against the
eye apertures, in which spectacle lenses are located to
partly magnify the image, and the operator looks
backward at the image. The view is indicated by the
dotted lines in the diagram. Inasmuch as the head
is downwardly inclined the inverted image on the
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screen looks in the right position. The foreground
appears at the top of the screen and the sky below.
A is the shutter release lever. Its function is, as soon
as the focus is obtained and the image located in po-
sition on the screen, to first advance the movable back
and the plate holder forward until the plane of the
plate occupies the same focal plane as the former
focusing surface of the curtain shutter did; then a trip
at the top of the fixed back throws out the spring
holding the shutter at C, releases the latter, causing
the exposure to be made in the usual way. It will
be seen that the shutter release A operates, in its
downward movement, a vertical toggle bar which
carries the movable back forward and closes it
against the stationary back. After the exposure is
made the curtain is wound up for another exposure
by the knob C, and at D is another knob or shaft for
increasing the tension of the actuating shutter spring.
On the opposite end of this shaft is an indicator (not
shown) for indicating the speed of the shutter. By
the movement of the shutter lever A upward the mov-
able part of the camera is pushed backward and the
curtain shutter is placed in position for focusing.

FE is a lock for the shutter lever. In the general
view it is a small button, which on being pulled out-
ward by the fingers brings a spring stop under the
toggle connection and holds it from operating. On
releasing E it springs inward out of the way of the
toggle bar,

By placing the lever A in a half-way position the
curtain shutter may be entirely rolled up, leaving the
camera open in the back for ordinary time expo-
sures with the use of the usual ground glass if so
desired. The ordinary plate holder is used. In a
trial of the camera we found it exceedingly easy to
obtain an accurate focus on account of the brilliancy
of the image on the white shutter. The camera pre-
sents a neat and attractive appearance. All portions
of the metal work are blackened to prevent reflections,
while the mechanism is simple, easily operated, and
so far as can be made is what is called “foolproof.”
As the camera contains no ground glass or mirrors its
weight is somewhat lighter than others.

-

Air at 82 deg. Fah., with moisture at 90 per cent of
saturation, has its absorption power more than doubled

when it is heated to 110 deg., since the saturation is -

reduced to about 42 per cent by the elevation of tem-
perature.
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The Irish International Exhibition.

The forthcoming International Exhibition at Dub-
lin, Ireland, which will be open from May to October,
1907, will be the biggest undertaking of its kind ever
organized by Irishmen, completely dwarfing any. of
the expositions previously held. So favorably has the
enterprise been received that more than 1,000 guaran-
tors have subscribed to the guarantee fund, which
now exceeds $900,000, and is constantly growing.
Work on the exhibit buildings has gone on so rapidly.
that they will be finished some months before the day
set for opening, May 1, 1907. Machinery Hall is already
completed. It is believed that 3,000,000 people will
attend the exposition during the time it is open.

Foreign countries, recognizing the opportunities
which the exposition will afford, are making active
preparations to send exhibits. France is preparing a
French section which will equal that at the exposition
at Liege; Russia has appointed an agent to make
necessary arrangements for a large exhibit; Italy,
Canada, and Australia and other countries will be well
represented.

Exhibits will be classified in nineteen sections as
follows: Irish industries; history and education; fine
arts, including photography, engraving, etc.; arts and
crafts; liberal arts; manufactures, textiles; engineer-
ing and shipbuilding; civil engineering and transpor-
tation; electricity; motors; gas lighting, heating and
cooking; agricultural implements and chemical indus-
tries; horticulture and arboriculture; sport and fish-

ing; mining and metallurgy; hygiene; women’s sec-
tion; agriculture and food products; cottage indus-
tries.

Opposite the main entrance will be the principal
building, consisting of a central octagonal court, 215
feet in diameter, surrounded by a corridor capable of
accommodating 7,000 people. The corridor will open
into four radial wings each 164 feet long and 80 feet
wide with a combined area of 52,000 square feet. The
total area of the central building will exceed 100,000
feet. Around this will be grouped the pavilions for
the British, foreign, and colonial exhibits. The ma-
chinery building will be 900 by 100 feet, giving a floor
area of 90,000 square feet. The fine arts gallery, one
of the features of the exposition, will have 30,000
square feet, and several other buildings ranging from
10,000 to 50,000 square feet are in course of erection.
Altogether, the exposition will cover fifty-two acres
of ground.

RECENTLY PATENTED INVENTIONS.
Pertaining to Apparel.

METALLIC BUTTONING DEVICE—E. L
RAINS, New York, N. Y. This buttoning device
wieldingly connects two garments or two parts
“of a garment with each other—for instance,
connecting boys’ pants with their shirt-waists
and blouses—the device being arranged to read-
ily compensate for strains in almost every
direction and without danger of breaking or
tearing the connected parts, especially when
the wearer is bending in a forward position.

Electrical Devices,

ELECTRIC ALARM.—E. S. MOORER, Ander-
son, S. C. In this case the invention relates
to electric alarms and admits of general use,
but is of peculiar value in instances where it
is desired for the alarm to be automatic in
its action, so as to indicate the change in
condition of an electric circuit due to the
movements of a burglar, the presence of a fire,
or the like.

Of Interest to Farmers,

COLTER AND STUBBLE-TURNER.—C. S.
UrroN, Walla Walla, Wash. In this agricul-
tural implement a disk-colter is journaled in a
fork supported at the cranked lower end of a
vertically adjustable colter standard secured
to the plow beam ; and . in connection with the
disk-colter a novel stubble turner is employed
which is supported on the forward end of the
colter fork and is adjusted to assume the
proper position in the front of the disk.

Of General Interest.

CONVEYER.—I1. PraABopny, St. Marys, New
Brunswick, Canada. The objects of this inven-
tion are to provide certain improvements over
the conveyer disclosed and claimed in the
United States patent formerly granted to Mr.
Peabody, whereby the conveyer-belt may be
more economically manufactured and rendered
more efficient in use. In the use of the im-
proved strap-and-link connection there is no
liability of the chain becoming detached or
lost.

FURNACE.—W. F. Carr and J. P. McLi1-
MANS, Coatesville, Pa. The object of this in-
vention is to provide a means for removing
slag and foreign substances while the furnace
is under operation, thus permitting the fur-
nace to finish its run, obviating the cooling off
to remove deposits of slag and the like, which
is the usual practice, and which is detrimental
to the life and run of the furnace, also injuri-
ous to the brickwork, as the brickwork is often

drawn out when removing slag in the ordinary
way, resulting in the stopping of the run.

FIREARM.—W. W. SmiTH, Trenton, N. J.
The purpose of the inventor is to provide a
single or a double barrel gun with extension-
barrels, said barrels being provided with re-
movable interchangeable muzzle-sections, which
may be made in various lengths and bored to
suit all field purposes, and to provide readily-
operated means for attaching the sections of
the barrels and rendering them gas-tight where
they connect.

MAGAZINE-FIREARM. — W. SONNENBERG,
Winona, Minn. One purpose of this invention
is to provide a form of breech-bolt and means
for accurately guiding the same in the frame,
together with means for automatically locking
the breech-bolt when in firing position, which
locking means are rendered inactive only when
the hammer is in an uncocked position or
through the medium of a push-button operated
at the exterior of the frame.

GUN-SIGHT.—R. W. HENNESSY, Burntranch,
Cal. The invention refers to a front sight for
rifles adapted to be used with any character
of peep-sight. The purpose is to provide a
construction of front sight which will afford
the person aiming a clear, concentrated, and
practically-unobstructed view of the object at
which the gun is aimed, and which will enable
the marksman to see clearly both above and
below and along the bead.

TABLE.—S. HaLn, Chicago, Ill. The table
is especially adapted for use in smoking-cars,
and adapted to be removably attached to the
sides of a car and to extend horizontally be-
tween the chairs in such manner as not to

,interfere” with the comfortable use of the lat-
1 ter. The invention provides individual tables

support:d at one side of the chairs-and held
in front of them, which tables are adapted to
receive glasses, ash-trays; or other articles used
in such a ‘car.

BOTTLE.—W. L. VANDERGoOOT and N. P. J.
FoLEN, Portland, Ore. In the present patent
the invention relates to bottles and more espe-
cially to .those of the non-refillable type. The
improvement has for its principal -objects the
provision of simple means for preventing the
surreptitious filling of -the bottle while not
materially interfering with the freedom of de-
livery. - .

SAFETY DEVICE FOR WATCHES.—F. D.
ELy, Salt Lake City, Utah. One of the prin-
cipal  objects .of this invention is to provide
a device that when mounted upon the rim' of
a watchcase will prevent the easy abstraction
of the watch from a pocket in which it may
be placed and which will also prevent a watch
having a device thereon from falling out from
a pocket and by striking on its edge or side
“bank” the works of the watch, so that re-

pairs are required for restoring the same to
normal -operative use.

SILVERSMITH’S STOCK.—M. T. GoLD-
sMITH, New York, N. Y. The inventor’s object
is to provide a stock designed for use in the
manufacture of purses and like articles, and
arranged to present smooth inner and outer
surfaces to prevent handkerchiefs and other
fabrics from being caught on undesirable pro-
jections, as is so frequently the case with
fish-scale purses and like articles as now con-
structed.

FIRE-BUCKET.—J. W. BOWERBANK, Jersey
City, N. J. The bucket or pail permits a fire-
{man or other person to send with one charge
I successive powerful streams of the fire-extin-
i guishing liquid accurately to the seat of the
(fire with a view to extinguish the same, to
prevent the use of the bucket for other than
extinguishing purposes, to allow the discharge
{of all the extinguishing liquid contained in the
bucket without becoming air-bound, and to
lallow of directing the liquid to places not
readily accessible to streams dashed out of or-
dinary buckets.

Heating and Lighting,

THIMBLE.—J. J. LE SAUVAGE, New York,
N. Y. This invention refers to the thimbles
employed in chimney-openings to adapt them to
receive the smoke-pipes of heating apparatus.
Its principal objects are to provide means for
securing a capability for a movement of the
smoke-pipe laterally of the thimble while still
furnishing a proper closure between the pipe
and thimble under normal conditions.

TIME GAS-LIGHTING MECHANISM.—N.
F. ENGLUND, Ashland, Wis. The clock is set
at the hour desired to extinguish the lamp.
As the alarm rings a drum will turn and
wind the cord, thus exerting a swinging force
on an arm and turning the stem to shut off
gas-supply. The arrangement may be reversed
in connection with a gas-lamp  using a pilot-
flame, so as to automatically light the lamp
at any stated hour or to control other lamps
than those using a gaseous fuel.

Machines and Mechanical Devices.

SWAGE FOR INSERTED SAW-TEETH.—
W. L. NEWELL, Buckeye, Wash. The inven-
tion is especially useful for swaging saw-teeth
when removed from the body of the saw. The
object is to provide means for holding the
teeth against the anvil and swage during the
swaging operation. It is an improvement on
the invention described in application formerly
made to Mr. U. Staley and Mr. Newell,

POWER-TRANSMITTING MECHANISM. —
J. L. NiLsoN, Colona, Col. In this case the
invention has reference to mechanisms for
transmitting power, its principal object being
to provide means for overcoming dead-centers.
The power transmitted to and developed by the
weight is taken off the pivot-pins, thus se-
curing the maximum leverage of the weight
and making two strokes for each stroke of
the connecting-rod.

GOLD WASHER AND AMALGAMATOR.—
J. J. SOouUTHWICK, Great Falls, Mont. The im-
provement pertains to means for saving fine
gold that is in flakes, and which in washing
pay dirt is ordinarily floated and carried away
with the water used to separate values from
the dirt. It consists in the peculiar construc-
tion and in the novel method for amalgamating
gold that is washed from waste matter as the
rich dirt is passed through the machine.

ROAD LEVELER AND SCRAPER.—C. W.
KAUrFrMAN, Dale Township, Mcl.ean County,
IIl. Mr. Kauffman’s invention is an improved
machine for leveling and scraping roads,
streets, or farm land and the like. It con-
templates the production of a device of this
character which shall be of simple construec-
tion, and an effective means to level a road
or other land, combined with a detachable
drag-plate to adapt the machine to be used
in the capacity of a scraper, when desired.
In the operation of the machine the leveler-
beam is used solely with the leveler-blade or
in connection with the drag-plate, according

to the nature of the work which is to be
performed.
CLAM-SHELL BUCKET.—YV. E. LANE, 325

Vine Street, Berwick, Pa. The main objects
of the improvement are to provide a bucket
which shall be self-filling and which will be
capable of being emptied by a very simple
operation. A further object is to provide auto-
matic closing mechanism for a bucket of this
character, thus doing away with the necessity
of the auxiliary drum or hoist commonly
used.

SAWMILL-DOG.—G. S. SERGEANT, Greens-
boro, N. C. In carrying out the present in-
vention Mr. Sergeant provides a lower dog.
means for forcing the dog upwardly into the
under side of the log and for forcibly releasing
it from engagement with the log, and arrange
the said means and devices for convenient op-
eration.

NAIL-COATING MACHINE.—C. WAGGONER,
Akron, Ohio. Briefly stated, the invention has
reference to certain improvements in nail-coat-
ing machines wherehy the operation of machines
of this character may be rendered more eco-
nomical and more easily controlled, such re-
sults being due to the oscillatory rather than
to the rotary movement of the device.
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Pertaining to Recreation.

TOY.—W. V. GiLBERT, No. 30 Lonsdale road,
Wanstead, N. E., London, England. This de-
vice is actuated by compression in opposing
directions. It forms the chief feature in the
toy for imparting the required movement to
the eyes, ears, and other parts of the figure
representing the head of a man or animal,
whereby the moving features or parts are actu-
ated in an unusual or extravagant manner,
so that the figure may present preferably a
grotesque appearance.

FIGURE TOY.—W. V. Giuserr, No. 30
Lonsdale road, Wanstead, N. E., London, Eng-
land. In carrying out the invention Mr. Gil-
bert makes use of a spring device adapted to be
actuated by compression on opposite directions.

It is so constructed and arranged that what |-

have been termed the ‘‘sides” or ‘wings”
thereof are extended. or lengthened so as to
constitute the beak, jaws, or mandibles of the
bird, reptile, insect, or other creature repre-
gented in whole or in part by the toy figure,
such extended portion being preferably ribbed
or corrugated.

BOWLING-ALLEY.—F. H. BEDELL, Brook-

lyn, N. Y. The floor of the alley has a tri-;

angular portion removed and replaced by a tri-
angular metallic plate. The latter is of suf-
ficient extent to contain all the bowling pins
when they are set up in proper position there-
on and is provided with a plurality of circular
openings corresponding in number and position
to those of the pins. By providing a metallic
plate for receiving the bowling pins the life
of the floor is prolonged, since the greater
part of the wear is at the point where the
balls strike the pins. Bowlers obtain many
advantages through the means provided for
placing the pins in correct position.

AMUSEMENT DEVICE.—D. J. B. CAFFoDIO,
New York, N. Y. The invention relates to
amusement devices, and especially to the gen-
eral type of such devices which are popularly
known as “merry-go-rounds.” The object is to
produce a device which will give pleasure-seek-
ers a new and enjoyable sensation. Bicycling,
automobiling, and skating are prominent fea-
tures of amusement provided by the operation
of the device.

TOY OR TOY WAGON.—E. C. SEEREITER,
Buffalo, N. Y. In this instance the object is
to provide a toy or toy wagon built of easily-
separable pieces to allow ‘a child to readily
take the whole article apart and to reunite

the pieces and rebuild the article, thus fur-j

nishing means to keep the child occupied and%

at the same time serving as a medium for

educational or manual-training purposes.
GAME-TABLE.—A. VAN B. BUSsH,

York, N. Y. The invention comprises a table

having a body with pockets formed therein

adapted to receive a ball, a back-stop present-

|
v

ing a curved inner face, and an elevated tray !

adjacent to the back-stop having pockets adapt-
ed to receive the ball and an opening through
which the ball may fall.

AMUSEMENT DEVICE.—A. Boeck and J.
MULLER, New York, N. Y. The object of the
invention which relates to amusement devices
is to provide a tower having attachments en-
abling persons to climb to the top thereof
and having means of rapid descent from the
tower. - A further object is to provide the
tower with means of amusement to entertain
visitors.

Pertaining to Vehicles.

ELASTIC TIRE FOR WHEELS.—L. BOIR-
AULT, 8 Rue Emile Gilbert, Paris, France. This
invention relates to an elastic tire compressing
a series of corrugated flat springs arranged
around the rim or felly and a cover or tread
arranged around the said springs. It consists
neither in arranging on a felly springs sur-
rounded by a flexible tread nor in providing
the felly with any kind of ribs, but in com-
bining the springs with the ribs and with the
tread to allow of the springs yielding totally
in radial
tion, while they are in part rigidly supported
in the latter and completely so in the cir-
cumferential direction.

WHIP-SOCKET.—R. H. HEBERLING, Wil-
merding, Pa. The invention is an improvement
in that class of whip-sockets which are pro-
vided with means for locking a whip to prevent
its surreptitious removal. The grippers are
held so that the whip is gripped with minimum
force, yet when introduced its frictional contact
with the rims of the grippers causes the latter
to rotate on their pivots, so that as the whip
descends the eccentricity of the portion in
contact with it increases, and thus the grip-
ping action becomes stronger and stronger.

Designs,

DESIGN FOR A KNIT FABRIC.—C. H.
FRENCH, Canton, Mass. This ornamental de-
sign for a knit fabric is laid out by arranging
rows of squares of dark material each united
at two opposite ends. The position of the
squares or diamonds is such that the separating
body of light colored material presents an
accurate zig-zag path the whole length of the
pattern. y

Notre.—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.

Business and Personal {Qants.

READ THIS COLUMN CAREFULLY.—You wil
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 nawe and
address of the party desiring the information. Im
every case it is mecessary to give the
number of the inqulry.

MUNN & CO.

Marine Iron Works. Chicago.
Inguiry No. 8518.—

Catalogue free.
Wanted, a machine for mak-

! ing down out of ordinary chicken feathers.

"Pattern Letters. Knight & Son, Seneca Falls, N. Y.

Inquiry No. 8519.—Wanted, name and address_of
the manufacturers of a sheet metal locked box with
enveiopes inside, for holding valuable papers.

**U. 8.” Metal Polish. Indianapolis. Samples free.

Inquiry No. 8520.—Wanted, the address of the
Royal Motor Works, of New York.

Handle & Spoke Mchy. Ober Mfg. Co, 10 Bell St.,
Chagrin Falls, O.

Inquiry No. 8521.—Wanted a machine (gasoline
Ipreferxed) for sawing down trees, and cuttingin cord
en,

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

Inquiry No. 8522.—Wanted, particulars of appli-
ances and shifting type for marking aluminium strips
and washers with names, addresses and consecutive
numbering.

Make Alcohol from Farm Products.—New book, $1.00.
Spon & Chamberlain, 123 S. A. Liberty Street, N. Y.

]nqulry No. 8523.—Wanted, machinery for mak-
ing small pin tickets.

‘WANTED.—Copies of our ‘‘Manufacturers’ Index”
issued some eight years ago. State price. Munn & Co.,
361 Broadway, New York.

Inquiry No. 8524.—Wanted, the address of the
Higganum Mfg. Co.

The celebrated ** Hornsby-Akroyd ” safety oil engine.
Koerting gas engine and producer. Ice machines. Built
by De La Vergne Mch. Co., Ft. E. 138th St. N.Y.C.

Inquiry No. 8525.—Wanted. machinery for manu-
facturing butterine, lard and oleomargarine.

Manufacturers of patent articles, dies, metal
stumping, screw machine work, hardware specialties,
machine work and special size washers. Quadriga
Manufacturing Company, 18 8outh Canal St., Chicago.

Inquiry No. 8526.—For a firm wishing to under-
take the manurfacture of scissors.

Inquiry No. 85:27.—Wanted, addresses of makers
of matrices for type-castng machines or of steel dies
for forming the mairix letters.

Inquiry No. 8528.--Wanted, name and address ot
the manufacturers 01 vhe Minerva Piano Player.

Inguiry No. 8529.—Wanted, makers of cas mantle
knitting machines.

Inquiry Neo. 8530.—Wanted, parties to manufac-
ture insect traps.

Inquiry No. 8531.—Wanted, parties to manufac-
ture small compressed air motor.

?uil-y No. 8532.—Wanted, a machine for ex-
tracting gold from dry sand or gravel.

Inquiry No. 8333.—Wanted, spectacles
artificial eyes en back of the glasses.

Notes
and Quer:es.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters ot
nc attention will be paid thereto. This is for
our information and not for publication.

References to former articles or answers should give
date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

Special Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Scientific American Supplements referred to may be
had at the office. Price 10 cents each.

Books.referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(10250) W. B. M. asks: 1. What is the
nature of the conductivity of selenium in

having

e
»’!unmlm i1

i carrying a current of electricity, as affected or
and partially In transversal direc-:

influenced by light? A. We do not know the
nature of electrical conductivity in any sub-
stance. 2, Does the exposure or influence of
light act on selenium gradually or instan-
taneously ? A. All action of light is practically
instantaneous. 3. Is selenium a non-conductor
in the dark, i. e., absence of light? A. Selen-
jum is to be classed among the non-conductors.
4, Do any particular colors or rays of light
affect it more quickly than others? A. We
have no data at hand on this point. The best
method of learning all about selenium is to go
to some first-class library and go through the
reports of learned societies. You will then
have it all. We can send you articles in our
SupPPLEMENT Nos. 462, 484, 492, and 1348 for
ten cents each.

(10251) F. J. B. asks: I would thank
you if you would treat upon the hardening
of copper and aluminium, and if the discoverer
of same would be amply rewarded. A. There
is a very old belief that the ancients knew
how to temper copper as we temper steel. No
tempered copper is in existence, and there are
scholars who do not believe it ever was done.
We doubt very much whether there would be
a wide use for hardened copper or aluminium,
unless their tensile strength could be greatly
increased by the process. We have assisted
in making experiments to this end, but without
success. If aluminium could be made as
strong as iron, there would be a great market
for the wire for electrical purposes.

! inch.
| capable of, or have I made some mistake in

(10252) F. S. writes: 1. A friend of
mine got into an argument with me concern-
ing electricity. I said it was made or gener-
ated by the use of a magnetic field or produced
by the chemical changes which take place in a
liquid cell. He said it was gathered or col-
lected from the air in all cases, either by
mechanical means or chemical means. He said
he would not believe that I was right, and so I
said I would see who was right; and please
describe how it is made, so we may settle the
question. A. Electricity is produced in bat-
teries by chemical action; in most primary
cells by dissolving zinc in sulphuric acid. It
is produced in dynamos by revolving coils of
wire in a magnetic field; in thermo-couples by
heating the junction of two metals. The first
two methods named are the ones by which
most of the commercial current is generated.
There is electricity always present in the at-
mosphere, which can be detected by t e proper
instruments, but which is seen by any one in
thunderstorms. This electricity is, however,
not used for any practical purpose. 2. I have
a magneto-generator, such as are used in tele-
phones, giving an alternating current because
there are only two sets of coils on the arma-
ture. Why is it not possible to use a ring
armature and have one continuous coil wound
on it, having a one-piece commutator? Would
it generate a continuous current by keeping
the current up to a maximum instead of at
zero and then a maximum, and about what
would be the voltage? Could I increase the
strength of the permanent magnetic field by
wrapping it with magnet wire in the right
direction, and if possible could you tell me
the amperage of a telephone magneto-generator
wound the way I have described? A. The cur-
rent of the magneto is alternating because the
armature is not provided with a commutator.
A direct current can be produced by a single
coil on an armature if there is a commutator.
We do not know how much you can get out of
your magneto; enough to ring a bell, surely,
but not enough to do much more than this.

(10253) J. J. S. asks: 1. In making
Leyden jars, I have had great difficulty in coat-
ing the inside with tinfoil. Will you Kkindly
advise me on the following points: Would it
do equally well to half fill the jar with tinsel,
of course coating the outside with tinfoil?
A. No. The tinsel will not be continuous, nor
will it be in contact with the sides of the jar.
2. Would it do to shellac the inside up to the
proper height and shake in bronze powder?
A. Not so well as tinfoil. 3. In using tinfoil,
should the bottom, inside and outside be cov-
ered? A. Yes. There is not much difficulty
in placing the tinfoil properly in the jar. Cut
the foil into strips of two inches or thereabout
in width. Apply the paste to the inside of the
iar with a long-handled brush. Put the foil
in with forceps or in any other convenient
manner, and bring it to its place and rub it
down with a dry brush with long bristles.
4. T have made a Wimshurst machine with 18-
inch plates, but can only get a spark of 3
Is this all a machine of that size is

construction? A. The spark is not long when
a Leyden jar is not used. And indeed when
the jar is used, its effect is to render the dis-
charge intense rather than to lengthen the
spark.

INDEX OF INVENTIONS

For which Letters Patent of the

United States were Issued
for the Week Ending

December 4, 1906,
AND EACH BEARING THAT DATE

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

Acid concentrating apparatus, sulfurie, L.

TANZE o vveinerierrnereieeiaaanaaan 837,592
Acid, manufacturing boric, O. Best.. 3
Adjustment, combination, T. E. Lutz.

Air H. M. Marsh................

brake,

Air compressors, mechanism for unloading,
H. P. Morgan ........c.eceeeevnee .. 837,327
Air ship, BE. Hutchinson. 837,472

Alkylaminomethylipentyl be:
WiCZ o 837,899
Alloys, impr g the magnetic qualities of
jron-silicon-manganese, R. A. Hadfield. 837,682
Amalgam trap, C. . Hawley.......covuuns 837 82!
Animal trap, O. Schneekloth....... ..

Antijouncing appliance, F. A. Law
Automobile bearing, removable, C. S. Lock-

400 T 837,414
Bag frame, Hiering & Fuller....... 837,301
Bakeboard, pastry cup, C. Schiller... 837,344
Balance, F. Aronson .............. 837,374
Baler power, hay, F. A. Lake 837,691
Baling press, W. H. Bonwell...... .. 837,640
Balloon, dirigible, E. M. Bossuet........ 837,784
Balls from sheet metal, machine for making,

A. Johnston ........iiiiiiiiiiieien. 837,573
Band rake, A. Grieves ........ 837,299
Barrel, metallicc H. A. Keiner. 837,476
Barrel press, W. P. Robinson. 837,733
Basin, wash, B. N. Miles 837,487

Basket, A. J. Carlton... 837383
Bath and basin stoppers, .

Freshour ......c.iviieienninnnnnnnnnnnn 837,679
Batteries, cleaning storage, J. W. Ayles-

WOrth ot i it e 837,773
Battery, connector, storage, A. F. Clark... 837,897
Battery plate, secondary, F. C. Hood..... 837,567
Bearing, roller, Heinkel & Muth........ 837,830
Beater, mixer, and masher for eggs, cream,

vegetables, etc.,, W. Sturma.......... 837.750
Bed attachment, L. A. Powell............. 837,642
Bed, device for holding children in, D. C.

"AKETS  +oureseesnnesennn e e raneas 837,373
Bed, invalid, H. L. Prichard. .. 837,504
Beer tap, M J. Chaplin......... .. 837,608
Bell, electric,c, H. W. Eden........ . 837,672
Bell, electric signal, H. W. Eden......... 837,673
Bell, electrically actuated signal w.

Eden . 837,675
Bell frame. electric, . 837,671

Bell ringing circuit, G. P. McDonnell,
837,635, 837,636

Binder, loose leaf, C. C. Maltby. 837,698
Bit, A. L. Nelson. 837,49
Bleaching, K. Rein , et 837,74
Blind slot lock, J. W. McGrain. 837,419
Block. See Building block.
Block molding machine, E. N. Edwards.... 837,550
Boiler, G. kingsley................ ..., . 837,847
Boiler tube cutter, G. F. Seymour 837,426
Bond detectors, receiving device for, H.A

WatSON .ttt 837,440
Bookcase, sectional, Faust & Brolin.... 837,295
Boot and shoe, C. Radotinsky.......... 837,726
Boot polishing machine, G. A. Plinos... 837,720
Bottle and bottle closure, A. Eimer........ 837,812
Bottle and cap therefor, Strom & Elfstrom 837,648
Bottle closure, F. H. Bills......vvvvenennn 83
Botlle, non- renllable C. A Clark

Bottle washer, G. W Harris...........

Bottle washing apparatus, D. M. Kyle

Bottle washing machine, D. M, Kyle.

Box fastener, A. Suter................

Box forming machine, J. H. Mitchell...

Box making machine, J. M. Carncross 7,
Box making machine, flexible, E. G. Staude 837,354
Box making machines, cutting rolls and

knives for, E. G. Staude 837,353
Brake shoe, A. L, Streeter.. . 837,356
Brake shoe, C. Jager........ . 837,407
Brick, composite, L. Elkus 837,290
Brick making machine, J. W. & G. W. Fer-

SUSOIN  tivtneervnenenecnsansnsancnnsns . 837,818
Bridge, G. H. Chavey.....cceeveiiunnnenns 837,796
Bridge and door operatmg device, S

Szentjanossy ....ieieeiiecrtetaracaanan 837,649
Bridge floor fastener, J. T. Campbell. . 837,793
Broiler, meat, J. Glanzberg..... 837,619
Brush, J W. H. Wambsga 837,523
Brush and dentifrice bracket,

Connell & Gage...covvveirrnrnrenennens 837,871
Brush rake and harrow, combined, W. J.

L) 0 ) 837,450
Buckle, 0. C. Davis...... . 837,451
Buckle, A. T. Van Alstyn.......ceceeeeens 837,650
Buckle, W. A, Baldwin.......... 837,656, 837,657
Buckle, sanitary belt, R. F. Bennett.... 837,276
Buckle, suspender, J. F. Molloy........ 837,704
Building block, E. V. ‘Johnson......... 837,672
Building block mold core, F. A. Borst.. 837,662
Burial apparatus, R. A. Shoesmith..... . 837,645
Burial case, E. A, Knodle............ . 837,849
Butt plate, cushioned, A. T. Duncan...... 837,455
Button attaching machine, Cooke & Lord.. 837,667
Cab, hansom, . CooSears....iiiiiiiiena 837 346
Cacao product and making .

BloOmM tiitititneneennernenenesasnanns 837,782
Canning apparatus 837,884

ap, C. se 837,495
Car brake, S. J, g 837,846
Car coupling, J. C. Yeiser... 837,531
Car coupling, automatic, . 837,893
Car door sill, railway, .

Jewell ...ttt it 837,474
Car draft rigging, Tatum & Prendergast... 837,754
Car, dump, H. E. Murphy......oc.voutn . 837,580
Car fender, I’, Cushman.......... . 837,801
Car grain door, box, H. J. Forst. . 837,553
Car, railway, E, Posson............ccocues 837,721
Car sanding appliance, trolley, A. H. Flexer 837,460
Car, side dump, S. Miller............. 837,417
Car steel underframe construction, A.

BeCKer ...ttt 837,895
Car structure, F. Jerdone, Jr.............. 837,841
Car windows, sash fastener for, H. Moor-

TOAN  eeeevenrnennnnneeennenanasensnnanns 837,864
Carousel, D. W. Sharkey...........ccuvvnn 837,890

Carrier. See Manure carrier.
Carrier, A. Klinzing......
Cartridge belt, W. W. Gib
Cattle guard, L. A. Jungman.

.. 837,306

Cement compounds. apparatus Y

H. M. Perry....ccoeiieiienunenenennas 837,718
Cement compounds, making, H, M. Perry.. 837,717
Center markiug device, D. A, Labunski... 837,690
Centrifugal machine, B. Ljungstrom....... 837,695
Chair attachment, A. V. & W. H. Jackson. 837,570
Chair hub pattern, J. M. Germanson....... 37,297
Chalk line, self-chalking, J. E. Dennison... 837,806
Chandelier support, D. V. Cushman....... 837,286
Cheese box and cutter,r Black & Sanford.. 837,780
Chemical desks, ventilating apparatus for,

. B. & F. A. Altaffer. 837,448
Chimney, tent, R. S. Reid.. B
Chin support, C. G. Davis N
Chloridizing apparatus, J. E. Greenawalt . 837,560
Churn power mechanism, H. F, Carrico.... 837,606
Chute, portable loading, A. Benenato...... 837,602
Cigarette and match case, combination,

G. B. Groesbeck .........ciiiiiiiinnn 837,466
Cigarette making machines,

feeding tobacco to, B. 837,776
Circuit controller, automatlc, R. Varley.. 837,597
Cloth shrinking dev1ce, A. Bray 837,281
Clutch, F. Muller............... . 837,632
Clutcb, friction, S. J. Riley. . 837,732
Coal tipple, J. J. Fleming... . 837,900
Coffee cooker, M. M, Herrera.... . 837,834
Coin detector, H. G. Kellogg . 837,410
Coin holder, R. R, Kintz............ .. 837,685
Coke leveling machine, G. T. Wickes .. 837,364
Commutator, S. S. Seyfert........... .. 837,425
Composition of matter, W. H. Smith . 837,351
Compound engine, I. H. Boyer. 837,785
Concrete block making machine, W, G.

TOWEL v vteeveeneenseseeeeannsasananns 837,520
Continuous kiln and drier combined, G. Cur-

1Oy i it 837,547
Cooker, steam, J, Mackey...e.vevveeeueenns 837,485
Coollng and condensmg apparatus, Perkms

& Kitechen ....... ... il ... 837,499

Copper ores, treating, E. H. Hamilton.... 837,562

Core making machine, Coles & Schmitz... 837,798
Corn crib, W. Branch............. . 837,786
Corn husking machine, A. P. Wolfe....... 837,445
Corner post, transom bar, or mullion, L.
von Gerichten................cviial 837,437
Corset busk, P. Drosness....... . 837,669
Cotton chopper, W. C. Kyle.. . 837,851
Crib, folding, F. Bogardus........... . 837,278
Cultivator attachment, S. Seitner, Jr..... 837,740
Cultivator replanting attachment, F. W.
Shaver . ..cuiiiiiiiiiiiiiiiiiiiiaaaaan 837,891
Cultivator tooth, automatic spring, Nelson
Kalkhurst .........ccveiieenennenns 837,335
Culvert mold, E. T. MOITiS...e.vvveeennn. 837,328
Currents, means for commutating motor and
other electric, S. 8. Seyfert 837,889
Datin% machine, C. Spielmann.... 837,514
Dental handpiece, A. C. Sargent 837,423
Derrick, o. well, W. Heckart............. 37,402
Derricks or cranes, device for swinging,
0. L. Schlumpf........... 837,610
Disk drill, H. C. Howe, et a 837,839

Disk jointer, N. P. Nelson . 837,491

Distilling and rectifying apparatus,

TeNtZ . .viiiniiii ittt . 837,696
Door and window securer, B. E. Storr 837,595
Doors and other hinged closures, mechanism

for operating, A. M. Spink............ 837,591
Draft appliance, T, E. & W. L. Cox....... 837,800
Draft attachment for vehicles, spring, W. .

H: RobinSon ..........cvcvivinnenerans 837,886
Draft equalizer, G. W. Raymond . 837,727
Draft equalizer, F. A. Frohreich........... 837,823
Draft rigging, friction, Asper & Boryeson. 837,533
Drawing press, O. S. o0 S 837,659
Driers. See Hop drier.

Drills and like tools, taper shank for,

A, A, Miller ... ovuniiiiiiiiiinnnnns 837,322
Driving mechanism, E, J. Mason...... . 837,486
Drum, smudge and heat, G. Griffiths. . 837,621
Dump, rotary, Blair & Robb. 837,379
Dust collector, W. W, Sly.... . 837,743
Dye and making same, .

1LY e i 837,775
Dye and making same, anthracene, M. H.
................................. 837,840
Dye and making same, red azo, A. Schedler 837,736
Edger, gang, C. W. Willett................ 837,444
Egg beater, N, Stromer.................c... 837,432
Electric conduits, finishing or guard ring

for, A. I. Appleton.......c..cuvieuennnn 837,654
Electric furnace, Birkeland & Eyde. . 837,277
Electric controlling system, U. J. Fry 837,396
Electric meter regulating device, R. 3

Lamphier .........oiiiiiiiiiiiiiiia, 837.411
Electric motor, D. Mendelson. 837,701
Electric signal, H. W. 837,674
Electric switch, G. P. McDonnell.......... 837,634
Electrically operated drill, portable -

ersen, reissue ....... ... 12,571
Electrode plates, appara ing
> tubes for, I. Mouterde..... PR 837,707
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Electro-pneumatic brake, Wright & Turner. 837,369
Elevator, A. H. Handlan, Jr............... 837,826
Elevator and weigher, C. Bradford .. 837,381
Elevator attachment, C. Schaelling.... 837,888
EKlevator safety device, W. G. Miller.. 837,323
Elevator safety device, M. J. Delaney..... 837,804

H. A. Clifford
combined, G.

Elevator safety lock or grip, 837,546

Emergency and main brake,

B. GroSVENOI .......ceovuvnennannnnens 837,400
Engine igniting device, explosive, Murray &
Fithian ........c.coiiiiiiiiiiia., 837,708

I}ngmes, furnace arrangement of steam, E.
Klimm ... ... .. it 837,848
Envelope and package fastener, E. C. Rid-
dle .. e 837,906
feed device for, .
837,452

Envelope machines,

Davis
Exercising apparatus, J. S. Addle
Exhibiting device, B. Chamberlai

Eyesight, apparatus for indicating de
tive, J. J. Wood...............coinn. 837,368
Fabric guiding apparatus, A. Wood........ 837,367
Fan, ventilating, A. Kundig-Honegger..... 837,627
Fats and oils, obtaining material for sa-
ponifying, M. Nicloux................ 837,710
Feather plucking machine, S. E. Morrison. 837,330

Feed reservoir and box for horses and the

like, Easton & Greenfield.............. 837,390
Feeding roll, J. R. Thomas.... .. 837,756
Fence, Wilson & Apel..........ccovevunnn. 837,365
Fence machines, crimping mechanism for

wire, J. A, CoCKRer......covivivenennnnn 837,797

Fence post, M. A. McCo,
Fence posts and the like, anchor for, Fixler

837,872

& BAUOr ..ottt ittt 837,618
Fertilizer dlstrlbuter J. M. Brasington . 837,787
Fifth wheel, E. Smith................... 837,513
Filing device, book and .

Brigham ....... 837,603

837,622
. 837,631
837,902

Filler, J. D). James..
Filter, J. MacDougall. .
Filter straining nozzle, J.
Filtering apparatus, G. L. Bayley
Filtering element, K. Kiefer conns
Filtration system, J. H. Heinz............
Fire cracker and other piece of fireworks,

L. Nordlinger ............cecievveenn.
Fire extinguisher, Fox & Webb..
Firearm sight, B. E. Hartmann

Firearms, cushioned stock for, B. Behr.... 837,601
Fireproof door, S. I. Rockmore............ 837,734
Fish opener, shell, H. P. Gorman 837,465
Fishing reel, E. V. Myers.................

Fishing rod reel clamp, W. T. Heddon.
Floor and ceiling plate, A. J. Beaton

Flower box and jardiniere, C. Wharton, Jr. 8‘37 524
Fluids under pressure, vessel for contain-

ing, P. J. Foulon .............civuuun. 837,396
Footwear, R. Christensen 837,385
Fruit bleacher, W. Smit 837,428
Fruit box press, J. Osborn.... 837,497
Fruit washing machine, L, F. G 837,559
Fuel feeding furnace, automatic, S. Rock.. 837,887
Furnace charging device, J. W. Neill...... 837,637
Furnace for roasting, etc., A. V. Leggo.... 837,576
Furnace for sulphating zinc bearing ores,

G. 0. Angell ...............oiiiiaan, 837,273
Furnaces, balanced draft apparatus for,

C. T. COCuuriiniiieeiiiiiinanannns 837,609
Gabion for protectmg river banks, G. Mac-

caferri ... ... i it 837,484
Gage, A. L, Myers......coveeueeneenns 837,869
Game apparatus, Singleton & Gleason. 837,589
Game, card, F. L. Ovdway............ 837,878
Garment fastener, F. J. Koemm. 837,307
Garment hanger, F. M. Zwarg......... .. 837,653
Garment supporter fastener, F. J. Dole.... 837,548
Gas burners, automatic igniting and extin-

guishing appliance for, J. Horowitz.... 837,838
Gas furnace, B. F. Jackson 837,571
Gas generator, acetylene, A. 837,737

Gas producer, L. C. Parker.
Gas producer, F. Thiele

Gas reversing means, A. W. Clausen...... 837 666
Gases from retorts while being charged,
means for carrying off, M. Ziegler..... 837,446
Gate opener, E. T. Morris..........coovun. 837,329
Generator. See Gas generator.
Glass, apparatus for drawing continuous
sheets of, E. Fourcault ............... 837,821

Glass msulators, machine for making, Jones
& Blue 837,409

Glass, supplymg float for drawing sheets

of, E. Fourcault ...................... 837,822
Gloves, gauntlet wrist for, R. Evans. 837,816
Grading machine, R, V. Sutherland... 837,753
Grain drill, W. Fetzer ............. 837,393
Grain drill, O, E. White .......... 7,441
Grain dump, portable, J. E. Camp 837,907
Grain elevator, J. C. Tobias........ 837,618
Grate, Smith & Petty.............. .. 837,745
Grate, fire, H. Budd. . 837,643
Grate, mechanical sto

husen ................. .. 837,641
Grate, temporary, T. Bennett. . . 837,377
Grinding machine, G. Peiseler... 837,715
Hair waver, A. Scharer............. 837,735
Hammer, power, Tolley & Simcock. 837,619
Harrow, L. Fair............... 837,292
Heater, L. O. "CAMErON. . «vvvveseeaeannnn 837,663
Heating coil, film evaporating, C. Ordway. 837,582
Heating systems, fitting for water, J.

O’Neill ..ottt 837,713
Hemmer guide for skirts of ladies’ and

children’s dresses, V. H. Canham 837,382
Hinge for covers of vessels, G. Block. . 837,781
Hoist, G. Harbotrd...................... 837,904
Hoisting and dumping apparatus, bucket

for, A, Smith ..............cviiiniinn 837,744
Hop drier, J. L. & E. H. Larspn. . 837,412
Horizon, artificial, J, Marshall...... 837,315
Horse shoe and hoot G. Piccone.... 837,719
Horseshoe, J. illon...... 837,808
Horseshoe calk, H. Muller 837,488
Hose coupling, Biery & Zwang 837,538
Hub, wheel, E. C. Sendelbach ............ 37,424
Hydrocarbon generator and burner, T. Bull

Ice tongs, M., H. McDonnell
Incubator, G. Hacker..........
Indicator, H. S, Ellis.................

Insulated rail Jomt M. D. Hanlon.

Insulator, L. Steinberger .................
Internal combustion engine, S. N. Rapp... 837,507
Key fastener, H. E, Hitchins.............. 837,468

Kilns, steam pipe system for heating dry,

J. F. Oldfield ..............ccoiai.n 837,712
Kitchen utensil, BE. L, Curial.............. 837,388
Knives, forks and spoons, rotary device for

polishing table, R. Fryer.............. 837,556
Knob fastener, door, L. D. Carter.. .. 837,607
Knotter, L. B. Wygant............ . 837,530
Label pasting board, G. N. Byl........... 837,792
Lace cutter and belt lacer, G. A. Yeaton.. 837.370
Lace guard, ornamental shoe, F. Myers.... 837,870
Lace securing device, shoe, . A, McDan-

fel e e 837,331
Ladder, table, and ironing board, combina-

tion step, E, H. Painter 837,714
Lamp, B. S. Belcher.......... 837,778
Lamp, gas, W. S. McLewee... 837,333
Lamp socket, W. H. Nichols 837,63
Lamps, pendant or like support for electrie,

C. Smith ...t 37,349
Latch J. B. Gloekler........c.coveeiiennnn. 837,298
Leather and making the same, artificial,

S. MEEIS . iuiiiiiiirenennenrananannns 37,700
Leather mat, J. R, Stine........... 837,431
Leather, preparing, Magnus & Davis . 837,859
Level, plumb, J. G. Linton................ 837,314
Life guard and automatic brake, W. R.

Gardner .............iiiiiiiiiiiiieea.. 837,397
Linotype machine, T. S. Homans...... .. 837,837
Liquid separator, L. J. Hedderick... . 837,403
Lock, H. Fisher............. . 837,295

Lock, P. Ebbeson
Lock and latch mechamsm,

837,811
. "837,360

Lock case, F. P. Chapman.......... .. 837,664
Locomotive exhaust and draft regulat: ‘T,

. Geisert .......... ... L ... 837,462
Loom shuttle, E. S, Wood................. 837,765
Loom shuttle box operating mechanism,

Crompton & Fitton .................. 837,284
Locm temple, E. H. Spedding............. 837,746
Looms, thread tensioning device for replen-

ishing, A. M. MarcouxX................ 837,862
Lubricator, J. J. Reilly.... . 837,644
Lubricator, F. W. Knott 837 905
Lubricators, automatic checks for feed

glasses and water by-passes for, W. L.

Bryant ... ...ttt e, 837,790
Lubricators, .means for operating force feed,

D. Ken 837,624

. 837,661
837,866
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= siar Scrzng(?;ttmg
i Lathes

FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N. Y., U.S. A,

Engine and Foot Lathes
MACHINE SHOP OUTFITS, TOOLS AND
SUPPLIES. BEST MATERIALS. BEST
WORKMANSHIP. CATALOGUE FREE

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0.

and Turret Lathes. Pian-
ers, Shapers, and Drill Presses.
i35 W. 2d St. Cincinnati, O.

Foot and Power

SHEPARD LATHE CO.,

Veeder
Counters

to register reciprocating

movements or revolu-

tions. Cut full size,
Booklet Free

VEEDER MFG. CO.
18 Sargeant St.
Hartford, Conn.

Cyclometers, Odometers,
Tachometers, Counters
and Fine Castings.

WORK SHOPS

of Wood and Metal Workers, with-
out steam power, equipped with
BARNES’ FOOT POWER
MACHINERY e
allow lower bids on jobs, and give
greater profit on the work. Machines
sent on trial it desired. Catalog Free.
W. F & JOHN BARNES CO.
Established 1872,

1999 RuUBY ST. ROCKFORD, ILL.

Not even the suspicion of a blemish on the sur-
facethat has been po
F

olished by this Polishing Lathe.
Complete with tail stock,
tee rest, face plate, saw
arbor, and three-jawed
chuck milled bed. 5-inch
swing. Hollow splndle 12-
inch bed. Polishing, grmd
ing, and kindred opera-
tions. A useful machine
inmany places. Price $7.50
each. Catalogue free.

CIOODEL=PRA'I’T COTPANY, Greenfield, Mass.

Autematic Water Supply

Most economical, reliable and efficient.
If you have running water the Niagara
engines will elevate 35 feet for
each foot-fall obtainable from
spring, brook, or river. de-
livered to any dlstd.n(,e.
Write for catalogue.

Niagara Hydraulic Engme Co.
140 Nassau S8t,, N. Y.

Vapor

THE Nulite §¢°% Lamps

For Home, Store and Street

We also manufacture Table Lamps,
Wall Lamps, Chandeliers, Street
Lamps, Etc. 100 Candle Power
seven hours ONE CENT. No
Wicks. No Smoke. No Odo

Absolutely safe. THEY SELL AT SIGHY,
. Exrlusive temt,orytogood agents, (GF Write for
catalogue and

Chicago Solp ar nght €. Dept.G, cmcago

B. F. BARNES
ELEVEN -INCH SCREW
= JCUTTING LATHE

For foot or power as
wanted. Has power
cross feed and com-
pound rest. A strictly
high grade, modern
tool. Ask us for print-
ed matter. Descriptive
circulars upon request.
1 B. Y. BARNES CO.
Rocktord, 111,
European B-anch, 149 Queen
Victoria St., London E.C.

14
Manufactory Established 1761. -
Lead-Colored & Slate Pencils, Rubber Bands,
Erasers, Inks, Penholders, Rulers, Water
Colors, Improved Calculating Rules.
Send for descriptive Circular S.
44-60 East 23d Street, New York, N. Y.
G und Prize, llighest Award, St. Louis, 1904,

GOES LIKE SIXTY
SELLS LIKESIXTY

*For Pumping, Cream
Wash Ma-
chines, etc, PR JZE T TRIAL
& Askfor catalog-all sizes
GILSON MFG. CO. 100 Park 5. Port Washmgten, Wia.

J. LLEWELLYN KING

SHIPBUILDER

ELIZABETHPORT, N. J, U.S. A.

Builder of Stern Wheel, Paddle and Screw
Steamers, Torpedo Boats and Barges of all
kinds in Steel. 2 & 2 A Specialty made of
South American and Alaskan River
Boats, Launches, Dories, Canoes, Etc.

Separators, Churns, W.

How to Construct
An Independent Interrupter

In SCIENTIFIC AMERICAN SUPPLEMENT, 1615,
A. Frederick Collins describes fully and clearly with
the help of good drawings how an independent multiple
interrupter may be constructed for a large induction

This article should be rezd in connection with
Mr. Collins’ article in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1605, ¢ How to Construct a 100-Mile

ireless Telegraph Qutfit.’

Each Supplement costs 10 cents; % cents for the
two. Order from your newsdealer or from

MUNN & CO., 361 Broadway, New York

UNIQUE XMAS GIFT

A “LITTLE WONDER ” WATER MOTOR

FOR HOUSEHOLD USE.—Grinding, polishing,
sharpening, buffing, running sewing machine, bottle
washer, cooling fan, egg beater and kitchen utensils
1s about the handiest, most useful and novel Xmas
present that you can find the world over. Indispen-
sable in the home. A delightful and surprising gift
for man, woman or boy.

We regularly sell this “ Little Won-
\ der” motor outfit complete for $4.00 with
attachments and polish. It attaches
dlrectly to ANY WATER FAUCET,
and is the most useful bit of ma-
chinery in the world. Send for
our ATTRACTIVE FREE DESCRIP-
TIVE BOOKLET,

Special Hollday OFFRr : S metor outit compiots

u the motor outfit complete
Money promptly refunded if you are not delighted. ORDER TODAY !

WARNER MOTOR CO., Inc.,
Dept. 15, FLATIRON BUILDING, NEW Y ORK CITY

A Desirable Xmas Gift.
DRAPER’S

Recording Thermometer

Traces automatically a correct and
continuous record in ink of the tem-
perature on a graduated weekly chart,
Made in two sizes, and standardized
and fully guaranteed. - Also other re-
cording weather instruments.

THE DRAPER MFG. CO.
152 Front St., New York

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

THE PETTYJOHN CO.
615 N. 6th Strect,Terre Haute, Inc.

oot

Current Always at Your Command

The engine on your motor car or boat
gives the most power only when your
ignition current gives big, hot sparks,
With an Apple Battery Char-
ger on your car, you have a steady,
sure source of current on which you
can always rely. Write for full in-
formation to-day. See us at both
N. Y. Auto Shows.

The Dayton Electrical Mfg. Co., 98 St. Clair St., Dayton Ohio

THE EUREKA CLIP

The most nseful article ever invented
for the purpose. Indispensable to Law-
yers, Kditors, Students. Bankers, Insur
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25c¢.
To be had of all bouksellers. stationers
and notion dealers. or by mail on receipt
of price. Sample card, by mail, free. Man-
ufactured by Conselidated Safety
Pin Co., Box121. Bloomfield. N. J.

PIPE CUTTING
AND THREADING MACHINE

For Either Hand or Power
This machine is the regular hand machine sup-
¥ plied with a power base, pinion, countershaft,
etc., and can be worked as an ordinary power
machine or taken from its base for use as a
hand machine. Length of pipe up to 15 in.
| ihandled easily in small room. Iilustrated

catalogue—price list free on application.
THE CURTIS & CURTIS CO.,

6 Garden St., BRIDGEPORT, CONN.
New York Office, 60 Centre St.

¢ "ON 9218

MacHINg No.
Range 2144 in. R II.

ind, {rost and sume
T N are pow ssagainst it. On
abarn, a factory or a dwelling it will
B cive pe!fl(.t résults for years after
other Toofings are worn out. Our free
sample shows its value, Write for jt.
WARREN CHEMICAL & MFG, (O,

18 Battery Place, New York

A Home-T1lade 100-Mile
Wireless Telegraph Set

Read SCIENTIFIC AMERICAN SUPPLEMENT 1605 for a
thorough, clear description, by A. Frederick Collins, of
the construction of a 100-mile wireless telegraph outtit.
Numerous, adequate diagrams accompany the text.
1l?rme 10 cents by mail. Order from your newsdealer, or
rom

MTYNN & CO., 361 Broadway, New York

JAGER Marine
4-Cycle Engines

Skillfully designed and well
built. Single lever control, com-
bining automatic carburettor
with spark advance. Develops
wide speed range and reliability
under wmost trymg conditions
Sizes 3t060 h. p. Send for catalog.

CHAS. J. JAGER CO.
281 Franklin, cor. Batterymarch St.,
Boston, Mass.

A SEWING MACHINE

operated by water costs nothing torun, and wil
save many times its cost in Doctor’s bills.
Water Motors made by us are guaranteedto run
for five years without requiring any repairs.

Patented June 28, 1898, 7 inch Motor. Prices
from $10 up, mcludmg the brake attachment.
Agents wanted. Send Inec. for copyrighted booklet

A. ROSENBERG MOTOR AND MFG. CO.

Established 1894
Baltimore, Md, U. S. A.

A Nickel a Minute

can be made wherever there are crowds
if one has a single

PHOTOSCOPE
Takes pictures rapidly, develops and
finishes thom, all ready framed for a
1 Makes fortunes for its owner.
Is inclosed in polished oak and glass
| case. Particulars from

M. 8. KLINE
45 N. Division St.,  BurFaro, N. Y.

WE L DRILLING

Over 70sizes 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 norse powers,
Strong, simple and durable. Any mechanic can
operate them easily, Send for catalog.

WILLIAMS BROS., Ithaca, N. Y.

Machine for working materials, universal,

Match machine, M. Paridon
Match making machine, C. M. Lewis

Pumping device, J. A. Hellstrom.
Ruail clamping device, H. Allen.
Rail joint, C. T. Taylor
Rail, steel,
Rallway
Railway
Railway
Railway
Railway

W. J. Devers
crossing, R, A. Abott...... ..
crossing, A, E. Kaltschmidt.......
crossing alarm, A. W. Presley....
frog, F. Y. Dibble
signal, R. E. Dial .....
Railway signal, E. C. Lombard
Railway switch, safety, Cleveland & Byrne
Railways and tramways. automatic appa-

ratus for controlling and operating the

points of electric, W, H. Turner, et al.
Railways, open ballasted floor for, J. B.

trauss ...
Rake. See Brush rake.

Ratchet wrench, O. L. Elliott
Ratchet wrench, G. S. Stevenson .
Ratchet wrench, P. C. Beyer
Razor, R B. Tuller
Razor holder, M,
Refrigerator,
Register or name board, F. W. Leuthesser
Rein support, O. S. Massey
Rock drill, C. J. Smith .......
Rock drill guide, W. C. Stephens.
Roofing, metallic, R. T. Hunter..
Rotary engine, C. A. Kaiser
Rotary engine, self-governing, H. E. Marsh
Roundabout, A. Davidson .................
Rubber sponge, G. M. G. Weston
Ruffling and sewing machine, A. H. De Voe
Safe or vault, J. B.
Sash fastener, G. A. Plinos
Sashes and trlmmlngs therefor in concrete

walls, means for mounting window, H.

McCann

Scale, continuous w
Scale, spring, J. H Osborne
Scissors, M. T. Sm
Sea sowmding,
Seal, R. J. Baker ........
Seal car, H. J, Price
Seal for boxes, E. J. Brooks
Seal lock, E. Van Derwerken
Seal, wrapper, E. F. Webber.....
Separating machine, F. Lauhoff
Separator, R. D. Jeffreys

Separator, O. M. Morse

Setting, G. W, Dover............... ..

Sewing machine cabinet, M. Graaf.........

Sewing Cgr:nachine, overseaming, R. G. Wood-
WALd e

book, R. Reynolds
Shade and globe holder, W. A.
Shade and lace curtain holder,

window, J. N.' Freson
Shaper, S. N. Malterner
Sheave block, Miller & Dickinson.
Shoe holder, L. A, Hi

combined

Shuttle actuating mechanism, G. L. Cor-
COTANM o tviiinne et eninenunnanrenansns

Sight adjustment, Hicks & Chapman

Signal, T. R. Nicholas

Signal, W. A. Richardson

Signaling apparatus,

Skate rolles,
Skirt, A. M. Schneider
Skirt and waist fastener, S. P. Quigley..
Sled brake, S. W. Walke

i Soldering clamp, adjustable, A, Allen ....

L. 837583
837

Blanpain & Jaspart ..........c00000.. 837,660
Magnetic apparatus, alterna .

Larson .............. 837,854
Mail bag deliverer, Bowman.... . 837,380
Mail boxes, annun ator attachment y

W. B, Allen....ceiiieniinnnnnnnnnnnn 837,770
Manganese Iperoxui sulphate and making

same, M. Bazlen...................... 837,777
Manure carrier, A. Roydeu .. 837,509
Match, W. B. Goodwin......... . 837,464
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Matrix plate, metallic, G. Fischer .... . 837,394
Mechanical movement, G. Milner.......... 837,863
Metal depositing apparatus, W. A. Hen-

15 . S 837,832
Metal plates, machine for cleaning and pol-

ishing, J. Baird ...............0.0, 837,375
Metal post, R. G. Johnston............ .. 837,674
Metallurgical vessel, A. L. J. Queneau.... 837,883
Metallurgical vessels, manufacture of, A. L.

QUEeNeaU ....oiveiirnieinnaannan . 837,724
Milk and cream separator, F. H. Reid. . 837,728
Moisture proof joint, W, I. Aims...... .. 837,767
Mold, . Whisler......oooiinnnn.. . 837,760
Mower, W. SChultz .......ooooveissovnnnes 837,739
Music leaf turning device, E. C. Hennequin 837,833
Music roll marking machine, P. J. Meahl. 837,317
Music sheet for mechanical musical instru-

ments, perforated, G. Swift........... 837,517
Nails, rivets, etc., machine for making, A.

Charles ..uiineriieeenenenenenneannnens 837,384
Ncedle, E. J. Playfoot.............couunn 837,880
Needle and thread case, combmed C. J. Ek-

L325  S 837,813
Nest, trap, Crowder & Wheeler. .. 837,285
Nut lock F. Uhl ............... . 837,436
Nut lock A, W. Lewis.............. 837,629
Nut makmg machine, P. G. Truebe. 837,435
Nut wrench for vehicles, hub, T. 0’Hora. 837,493
Oiler for gas engines and the like, G. W.

GOBhNS ..ttt e i e, 837,680
Oiler, wheel flange, Baird & Carroll. . 837,774
Paint and the like base, M, C. Jaquet 837,684
Paper and the like, device for cutting cylin-

der, F. G. J. Post ..................... 837,340
Paper bag machine, P. L. Bartholomew.... 837,275
Paper- box, H. Mitchell................. 37,324
Paper cutting mechanism, C. W. Hobbs... 837,683
Paper fastener, G. L. Wheelock........... 837,363
Paper fastener, H. L. Cowing... 837,449
Paper holder, toilet, S, Lazar.............. 837,479
Paper packages, producing interfolded, §.

Wheeler ...ttt it 837,892
Pencil sharpener, lead, F. F. Bsser........ 837,617
Perforating and similar machines, select-

ing mechanism for, P. J. Meahl....... 837,318
Perforating machines, paper feed for, P. J.

Meahl ... ... .ii i 837,319
Petroleum distillate,

SEPONE it i i 837,655
Photographs, daylight developer for, F. C.

Bradburn ........ ... oo iiiiea.., 837,541
Piano, combined manually and mechanically

operated Knabe & Mallebre .......... 837,687
Piano playmg mechanism, motor for, A. A.

& H. S. Hasselquist................... 837,828
Piling, metallic, F. W, Lang..... .. 837,692
Pipe coupling, train, E. E. .. 837,558
Pipe cutter, J. J. Delehant....... .. 837,805
Pipe joint, 3! Libert ........ .. 837,482
Pipe wrench, J. J. Dixon .. 837,809
Pistol, 0. F. Mossberg ............. .. 837,867
Planer type high, E. C. Williams......... 837,763
Planters, marker for corn, P. Christians-

SOIL ittt e i e e 837,386
Plastic ebjects, apparatus for mdkmg re-

productions of, C. P. Treleaven.... 837,757
Players, roll mechamsm for automatic .

._Crippen . 837,610
Plow, H. Oldendorph .. 837,494
Plow, disk. W, D. Cook. .. 837,799
Plow, double, E. Bippart ..... .. 837,639
Plow, unloading, S. L. G. Knox .. 837,688
Plow, wheeled, H. S. Smith .. . 837,348
Pocket clasp, M. Fischer.................. 837,294
Pole, sterilized erected, Folsom & Jones... 837,820
Polishing apparatus, A. Pongracz.......... 837,502
Poultry fount, H. B. Sinclair.............. 837,742
Powder manufacturmg smokeless, G. W.

entleu ............................... 837,463
Power transmitting means, W, D. Goff..... 837,398
Press, J. L. ilder.................. .. 837,652
Printing device, E. J Brandt..... . 837,280
Printing machine, L. A. Schmidt 837,345
Propeller for navigable vessels,

Baton ... i 837,391
Propelling mechanism, vesse] M. B. Hunter 837,568
Pulley, sash, A. Johnston.... 37,475
Pump, Ross & Morton . 837,34
Pump attachment, W, H. .. . 837,532
Pump attachment for wmdmllls

hart ... 837,461
Pump connection for windmills,

Holmes ............c.oiiiiiiennnnnnnn. 837,405

| 837,957

837,387

837,522
837,647

. 837,291

837, 1501

. 837,418
. 837,439

,794

837,496
.. 837,590
.. 837,551
. 837,535

8‘37 620
837,529

. 837,600

.. 837,341
. 837,716

837,555

.. 837,861
. 837,703

837,404
837,283

. 837,421

. 837,512
.. 837,526
. 837,881

837,738
. 837,725
837,438
837,768
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Soles and the like, machine for rounding
or trimming and channeling boot and

shoe outer, M., T. Denne.............. 837,287
Sower, seed. C. Bristow................... 837,542
Speed changing device, F, W. Wandless... 837,651
Spinning ring and holder, L. T. Houghton.. 837,406
Spoke socket, D. W. Orcutt.......oeeeeuen 837,581
Spoon, W. E. Raney ......... 837,506
Spring motor, H, S. Esch... . 837,815
Spring regulator, M. Gehre 837,557
Spring seat and bed, convertible, E. W

Summers ......eeiiieieenas . 837,751
Stacking apparatus, H, H. Groo.. 837,300
Stalk cutter, T. L. Durham....e.ccovvun.nn 837,810
Stalls, releasing device for, A. G. Dunham 837,289
Stamp, stationery, and cash box, combined,

A. Whitehead ...........coviennnns 837,442
Stamping machine, J. A, McAnulty. .. 837,633
Steam boiler, E. F. Edgar........ .. 837,392
Steam condensmg apparatus, O. Kolb .. 837,308
Steam engine, C. L. Snyder.......... .. 837,429
Steam generator, L. G. Bugbee.. .. 837,544
Steam trap, W. H, Odell............ . 837,711
Steel, manufacture of, Weaver & Thackray 837,598
Steermg device, T. P. & W. W. Wilson. 837,528
Steering - device for ships, J. Dieckmann... 37,288
Stoker, automatic, J. P. Luckett..... ..., 837,858
Stopper for laboratory flasks. bottles, and

other containers, W. S. Johnstone...... 837,408
Store front construction, F, J. Plym...... 837,640
Storing apparatus, material, W. .]' Selleck 837,586
tove, M. Ericson.......occeevvinecnnns 837,456
Stove, A, V. Erving ......... . 837,814
Stove, gas, H. S. Humphrey 837,471
Stoves and the like, return flue for, F. W.

MeENKEY t'iiiitniienittnetitataenenn 837,320
Stovepipe securing means, A, W. Laughlin. 837,478

Stump extractor, E. T. Shelton
Stump puller mechanism, O. A. Kleitz..

Superheater, H. O. Keferstein ............
Sutveymg bore holes, means for, H. F. Mar-

0 837,415
Suspender spring, C. W. Wicks 837,761
Suspenders, C. Ludolph ........... . 837,578
Suspending bracket, V. Sjostrom 837,646
Switeh cover, indicating electric, C. G. Per-

19015 8556060000 0600 000D 8080 00000000000 837,498
Switch point locking mechanism, Maher &

HATDISON vt vvttvveeneensnnnnnnnnnnness 837,860
Switch throwing device, F. Krausz ....... 837,689
Switch throwing mechanism, L. E. Steele.. 837,593
Tab blanks, machine for infolding, Pine &

L0yt Vi A S 5 60000000 00600068000000 837,500
Tag, T. F. Wilkinson 3 . 837,762
Talking machine, D. Apstein 837,274
Talking machine damper, J. C. Schleicher. 837,585
Telegraph system, wireless, H. H. C. Dun-

WOOAY  oiititeiient ettt 837,616
Telegraph transmitter, C. W. Leiser . 837,413
Telegraphy, wireless, L De Forest .. . 837,901
Telephone, o[ 58 A 0G0 008080 ) 5
Telephone apparatus, G. Babcock ........ 837,534
'l‘elpph(oyle, hand, Houghton & Potter, Jr... 837,470
Telephon mouthpiece safety guard, B.

Stempel .. i it iie e 837,594
Telephone receiver, S. C. Houghton.. 837,469
Telephone system, J. A. Aven ............ 837,894
Telephone transmitter, F. W_ Fahrenfeld.. 837 457
Telephone transmitters, attachment for

mouthpieces of, J. G. Kitchell ........ 837,304
Telephone wire ground connection, C. Lanz 837,693
Tent, M, W. Dalton ...........ccvveneenns 837,802
Test clamp, J. H. Williams................ 837,599
Thermometers, instrument for readjusting

clinical, J. Peterson ..........ccc0e.ue 837,339
Thermostat, Cortland & Heinrich . 837,898
Thill coupling, G. W. Kohler ............. 837,626
Thimble and needle threader, 5

E. M. Totten .......covvuiiinneennnenns 837,357
Thimble, sewing, H. Bourne....... . 837,896
Thread cutting device, J. Roemer . 837,422
Tie plate, B. B. MOSS....ccvveeineenennnnes 837,706
Tie plate and rail brace, combination, W.

A (O ETd O 5 5560006 60089.0000 000 URDRB00G 837,282
Tightening device, labyrinthian, O. Kolb... 837,850
Tire, pneumatie, H C. Fairchild .......... 837,458
Tire, spring, J. W. Barnes, Jr.......ooeu.. 837,376
Tires, safety valve for pneumatic, W. S.

rnold ... i e e e 837,772
Tobacco plants, implement for deadening,

)0 (e I Iy u -9 A n G066 60000030050 0000000 837,473
Tongue switch, W. C. Wood............... 837,766

i

mobile motor.

car, makes this
new

50 miles an hour; $§2,500.
stration will surprise you.

Other Cadillacs are:
lamps not included.

Member A. L. A. M,

Model H-1907

It’s the motorist of experience who
most quickly recognizes that scien-
tific design, and workmanship so pre-
cise that all vital parts are made to
gauges which do not allow a variation
to exceed a thousandth part of an
inch, produce the highest degree of
perfection and efficiency in an auto-
This, combined with
utmost care in the production of
every individual piece of the entire

remarkable
for its smooth and pere
fectly-balanced action, its ease of
control, its comfort of riding, 3o h.p.;

A demon-

Dealer’s name and booklet N senton reguest.
Runabout, $800;
Light Touring Car, $950, 1. 0 b. Detroit;

CADILLAC MOTOR CAR CO., Dereit, MicH.

AUTOMOBILES

BOUGHT, SOLD AND EXCHANGED

The large%t gealers and brokers in New and

biles in the world. Send

for complete bargain sheet No.,

TIMES SQUARE AUTOMOBILE CO.
217 West 48th Street, New York City

112,

9 0

THOMAS
AUTO-BI

Model No. 44, Price $145

Three Horse Power.
market.

THE AUTO
1450 Niagara Street

Simplest motorcycle on the
Agents want,&d everywhere.

=BI CO.

Buﬂalo, N. Y.

Catalog free.

FATSTERE NI I
cial purposes.

=N e

Su USE GRINDSTONES ?

[f 80 we can suppiy you.
mounted and unmounted. always
kept in stock. Rememboer, we make a
specialtyot selecting stones for all spe-
Send for catalogue ** 17

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

Tool, combination, J. W, Turner.......... . 837,521
Tool, corrugating, J. Blumer ...... . 837,783
Tool, pneumatic, H. Leineweber ..... . 837,856
Top, spinning, L. A. Massette....... . 837,316
Toy, mechanical, H. C, Murray ... .. 837,868
Toy railway, elevated, W. A, Lee.. . 837,480
Trace carrier, Falkner & Foust ...... . 837,817
Track, H. L. Ferris ...eecvviveniiieen... . 837 819
Tramways and the like, pomt mechamsm

for, E. LaAWIence ......eeoeeeeseeccens 837,312
Transit instrument, umversal ‘D) W ‘Bran-

{131] 5600080006 0000300380000000000003000 837,791
Trap. See Amalgam trap.

Trolley head for electrical tramway sys-

tems, Holmes & Allen ..........co00.. 837,836
Trolley, self-restoring, J. T. Andrew 837,771
Trousers hanger, G, I. Laraway .......... 837,852
Trousers hanger and press, G. F. Louys... 837,697
Truck, sewer pipe, F. H. WIDD er ....veen 837,764
Trumg up indicator, work, B. Ennis.... 837,677
Trunk strap, adjustable metalllc, J. L.

Merting tiveeeiueeeeenrosneencnacncannns 837,321
Trunks, safety latch for, J. Wolf. . 837,366
Tube cutter, A, J. Dierzen ....... . 837,614
Tug, thill. J. E, Lawrence........ . 837,313
Tunneling machine, J. E. Ennis ... 837,552
Type column, forming an integral, F. Plerce 837,879
Typewriter, M. J Payne 837,338
Typewriter, H. Cross ......... . 837,611
Typewriter, book, W. M. . 837,343
Typewnter carriage release device, E. M.

Ingersoll . 837,569
Typewriter platen, C. K., Bradford ........ 837,279
Typewriter platen spacing device, M.

KlaezKO ..evenvoceoscccsnncnnsasncanes 837,625
Typewriter ribbon mechanism, Fox & Bar-

{43 15560000000000090650000890000000000 837,554
Typewrlte[s, device for indicating the print-

ing point on, F. P. Shepard .......... 837,588
Typewriting machme, Plummer & Blackmore 837,639
Umbrella notch and runner, J. B. Riehl.... 837,731
Undergarment, C, B. Stephenson........... 837,516
Vaginal irrigator, Farrington & Watson... 837,459
Valve, A. E. NOITiS .....covuienennnnnnnns 837,876
Valve, local application and equalizing,

Turner & Lewis ..........ccoiiviinnan. 837,358
Valve, pressure regulatmg, E. McLean.... 837,332
Valve, reversing, B. Smartt ........... ... 837,427
Vehicle body, F. Stratton ................. 837,855
Vehicle frame, motor, Lambert & Fuller... 837,477
Vehicle, motor J. M, Lansden, Jr. ....... 837,628
Vehicle, motor, J. Post............... ... 837,722
Vehicle wheel, W. J. & J. R, Mitchell..... 837,326
Vehicle whee] J. J. MclIntyre......... . 837,709
Vehicle wheel H. C. Rickheit ............ 837,885
Vehicles, means for elevating and transport-

ing motor road, H., Adams .....e...... 837,372
Vending machine, .]'. W. Patterson........ 837,337
Vending machine, coin operated, J. A.

Webster .....coiviiiiiiiiniiiiiiiaeean 837,362
Vending machine, coin operated, J, H. Mil-

ler 837,702

... 837,681

Vise, needle heading, E. T. Williams...... 837,627

Vulcanizing, H. W. MOrgan .........c.... 837,86

Wagon brake, M. W, Adkins ..... 837,271

Wagon, dump, R. H. MacClernan . 837,630

Wagon, dump, G. C. Price ........ 837,723

Wagon jack, G. L, Snediker . . 837,352

6 Waistband, R, L. G00diDZ .....oovevnann.. 837,399
Walls and removing old wall paper there-

from, apparatus for cleaning, Orcutt &

%4 8 17 « 837,877
Washing machine, W. D. Whitney .. ... 837,625
Washing machine, J. Teel .......... ... 837,696
Washing machine, J. Stauder ....... . 837,747
Washing machine, S. McGranahan 837,874
Washing machine gearing, W. Nahrwolt... 837,334
Washing machine, faundry, H. T. Klug.... 837,686
Watch roller remover, W, N. Loud......... 837,577
Watch, stem winding and setting, L. Hau- i

DLOE  « e teeenenseneeennnn s 837,564
Water glass guard, W. G. Halliday.. ... 837,467
Water heater, R. c. Simpson........ . 837,741
Weighing machme, T. S. B. Parnall 837,420

Al size8 | Welding  apparatus, electric, Fulton

3031 5 00000000000000 80080000000000000 837,296
Welding compound, steel, G. Wiesmann.... 837,443
Well construction, D. M. Swain............ 837,433
Wheel. See Fifth wheel. '
Winding machines, adjustable guide wire

holder for yarn, A, J. Dronsfield....... 837,389
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The Worth

of an

Idea

Only by a rare and lucky chance does
the inventor wZfhout proper training
ever receive the full worth of his ideas.
By the wonderful system of instruction
of the International Correspondence
Schools, it is easy to acquire a complete
training in any of the occupations named
‘below, and without leaving home or
present occupation, secure an almost
incalculable advantage.

Mechant
Chemist, Textile-Mill
Electrical Engt s M
Telephone Engineer, Electrical lehtlng
Supt., Surveyor, Stationary Engineer,
Building Contractor, Architectural
Dr ht Architect, Bridge Engi »
Structural Engineer, Mining Engineer.
Write the L C. S., state the line in
which you are interested, and you will,
without cost to you, receive full infor-
mation of how to secure the training
you need.

11D hit

Civil Engt
Supt., Electriclnn,

INTERNATIONAL CORRESPONDENCE SCHOOLS,
5 Box 942, ScranTon, Pa, 5

TOOLS

FOR MECHANICS.

Send for Free Catalogue No. 16 B.
The L. S. Starrett Co., Athol, Mass., U. S. A.

2 $80 TO $175 PER MONTH

For Firemen and Brakemen, experience

unnecessary. lnstrumlons by mail at

your home. High wages guaranteed;

rapid promotion. e assist you.in
securing a_position soon as compe-
tent. Send to-day. Full particulars
at once. Inclose stamp.

National Railway Training School, Inc.
oom A22 Boston Blk, Minneapolis,Minn

A 25-Watt Dynamo $5.00

Wrought-iron fields, rocking brush
holder, com ound winding giving
steady voltage. Can be used as
either shunt series or compound.
Runs equally well as a motor.
First-class in everyway, Send forone

E. Q. WILLIAMS
587 8. Clinton St., Syracuse; N. Y.
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$3.00 A YEAR'

PUBLISHERS®
NOTICE

E.
HOMF
GARD]|

q

The Iris Garden;

:
:
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:
:
:
:
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this publication.

DURING 1907 ARTICLES WILL BE
PUBLISHED ON THESE SUBJECTS: |

The Home Roof—A Neglected Opportunity;
How a Woman Made a Worn-out Farm Pay ;

The Kitchens of Our Forefathers ;
Cement and Concrete in the Formal Garden;
Flowers for House and Table Decoration.

American
Homes anv Gardens

$3.00 a year; or, with the SCIENTIFIC AMERICAN, $5.00 a year.
Measures 10% x 14 inches. 72 Pages. Colored Cover.

This is a thoroughly practical magazine, dealing with
the home and its surroundings. An ideal journal deal-
ing not only with buildings but with country life as well.
The aim of the magazine has been to_stimulate among its
readers a_wider interest in the beautifying of the home.
The articles deal with not only the house exterior but the
interior plans and arrangements and the subject of decora-
tion as well. The garden, as an adjunct or frame of the
mansion, receives its full share of attention, and each issue
contains examples of artistically planned gardens, large and
small, old and new. There will be published in each issue
some large estate, and the reader will be taken over the
buildings and grounds as a visitor. There will also be pub-
lished articles dealing with all phases of practical country life.

PUBLISHERS'
NOTICE

$3.00 A YEAR

A Sheraion 5)

jeboard in a New England Hoae

A MINIATURE ENGRAVING

DURING 1907 ARTICLES WILL BE
PUBLISHED ON THESE SUBJECTS:

Well designed Appliqué for the Home;

A Naturalistic Garden designed by its owner ;
Something Concerning Driveways ;

Life on an Olive Ranch;

Longfellow’s Home ;

Curtains and D{aperies.

The magazine is beautifully printed on heavy coated paper, and is elaborately illustrated by handsome engravings made from photographs taken especially for
The colored covers change monthly (see reduced black and white specimens above). AMERICAN HOMES AND GARDENS

MUNN & COMPANY, Publisl_xers, Scientific American Office, 361 Broadway, New Yorhk
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§ should have been a place in every home. Send $3.00 to-day and receive the beautiful November and December issues without charge. Three sample copies, 25¢.
e
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Classified Advéhisemenls

Advertising in this column is 50 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.

SALE AND EXCHANGE.

KFOR SALE.—S8pecially built Aeronautic Motor deliv-
ering 16 Brake H. P. at 1000 r, p. m. W eighs, complete
with iywheel, batteries and spark coil, 112 1bs. Address
Duryea Power Co., Reading, Penn.

WANTED.-Copies of our ‘‘Manufacturer’s Index ~
issued some eight years ago. State pricee. Munn & Co.,

361 Broadway, New York.

FOR SALE.—Engine Lathe, swings %4 in. takes 25 in.
between centers; complete with full set change gears
to cut all size threads, 3 to 40 in.; price only $41.00. Ad-
dress L. F. Grammes & Sons, Alientown, Pa.

BUSINESS OPPORTUNITIES.

INVENTIONS DESIGNED, perfected and made prac-
tical and valuable. We show how to make correctly;
where to manufacture and bow to sell, Make Exami-
nations, drawings, experimental work, etc. Address
Engineering Dept., Industrial Bureau, Ithaca, N. Y.

WANTED.—To correspond with first-class artisansin
the following lines: Model makers, Automobile repair
men, Metal Pattern makers and Tool makers with view
to offering steady employment after February 1st, 1907.
H. A. Thexton, 513 So. 3d St., Minneapolis, Minn.

NEWEST DIRECTORY OF CIGAR AND TOBACCO
Manufacturers, l.eaf Tobacco Dealers, etc. Price $3.
For further information address Tobacco Leaf Pub-
lishing Co., 82 Beaver Street, New York.

FOR SALE.—Portable Compressed Air House Clean-
ing Wagons and Machinery sold to responsible parties
to operate in cities of from five thousand inhabitants
upwards. Each Portable Cleaning Plant has an earning
capacity of from $50.00 to $70.00 per day, at a cost of
about $8.00 per day. Capital required from $%2,000.00 up-
wards. Stationary Residential Plants also from $350.00
upwards. Over 100 companies operating our gystem. We
are the pioneers in the business, and will prosecute all
infringers. State references. Address General Com-

ressedMAir House Cleaning Co., 4453 Olive Street, St.

ouis, Mo.

I SELL PATENTS.—To buy or having one to sell, write
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y.

WE MANUFACTURE METAL SPECIALTIES of
all kinds. Best equipment, Send sketch or model for
estimate, stating quantity. Hayes Manufacturing Co.,
465-75 Maybury Avenae, Detroit, Mich.

TYPEWRITERS.

TYPEWRITERS OUR OWN MANUFACTURE.—
Fully guaranteed at special prices to those who will
recommend the. American $50 Typewriter to their
triends. American Typewriter Co., 261 Broadway, N. Y.

TYPEWRITERS. — Caligraph, $5. Hammond, $10.
Remington, §12. Remington two-color ribbon attach-
meaqnt, $18. Send for catalogue. ‘I'ypewriter Co., Dept.
L, 43 W. 125th Street, New York City. g

WANTED. Thoroughly experienced experimental
wechanics on typewriter work by one of the front stroke
visiule writing machine companies. Positions perma-
nent. Highest wages. Address XX, Box 773, N. Y.

SPECIAL BARGAINS.—Remington No. 2, writing two
colors; Densmore, Hammond, Frankiin $15 each, shipped
prlvil(age of examination. Write for complete catraltl)\gue

‘F,” Eagle T'ypewriter Co., Suite 11, 27 Broadway, N.Y.
makes, all prices. Twelve

TYPEWRITERS.-All
stores in principal cities. Catalogue and address of
nearest store sent on request. The ‘l'ypewriter Ex-
change Company, Dept. A, 343 Broadway, New York.

POSTAL Typewriter $25. Only real typewriter at low
cost. Combines Universal Keyboard, strong manifold-
ing, mimeograph stencil cutting. Visible writing, in-
terchangeable type, prints from ribbon. Imperfect
ali%nmem; impossible. Will stand hardest wear; practi-
cally accident proof _Agents wanted. Write Postal
Typewriter Co., Dept. 17, Norwaik, Conn.

HELP WANTED.

SUPERINTENDENTS AND FOREMEN with execu-
tive ability and experience in some high gmde line
should learn of openings at our 12 offices. State posi-
tion desired. Hapgoods, 305 Broadway, New York.

WANTED.—A Foreman to take charge of machine
shop in manufacturing plant, baving from 12 to 14 ma-
chinists in his charge. Applicant must be tboroughly
posted in the manufacturing of blanking and drawing
dies. Good position for the right party. State salary
and give references. Foreman, Box 773, New York.

WANTED TO BUY outright several Patents of

small articles not requiring heavy machiner{v to
a&nuf&ctum. Address -W. V., Box 773 New York
ty.

WANTED.--Salesmen to handle high grade, art post
cards as side line. S ationers, hotels, newsdealers, cigar
stores, drug stores, dry goods merchants, all handle post
cards.’ Excellent chance to make big money on the side.
K. B Gould, care Rotograph Co., 684 Broadway, N. Y.

UNUSUALLY GOOD SALARIES aund a strong
demand for men in the photo-engraving business.
The wounderful increase in the use of illustrations
in all newspapers and magazines creates an un-
filled call for men to turn out cuts. Twenty-five
Dollars to Fifty Dollars a week is easily made.
You can learn this paying trade in New York
day or evening. ddress d School
of Photo-Engraving, 466 Pearl Street, corner Park
Row, New York.

W ANTED.—Competent Draughtsman and Designer
with experience in handling men, for position with ma-
chine shop. Salary $1,500 to $1,800 per year depending
on experience, Apply to Draughtsman, Box 773, N. Y.

ACETYLENE GENERATOR PATENT
FOR SALE.

A. Ross system. carbideto water, measured quanti-
ties, No. 690,773 (1900) for stationary lighting. B. Water
to Carbide, No. 738,070 (1902) for use on vehicles, abso-
lutely steady supply without attention from user, and
unaffected by vibration. Apply J. T. Williams & Co.,
Ltd., Acetylene Engineers, Birmingham.

EXPERIMENTAL WORK.

JOHN F. PITZ, INC., 88 FRANKFORT ST., makers
of patterns and models. Every faciiity for aiding in-
ventorsto perfect their ideas. Large and small contracts
executed promptly. Machine patterns a specialty.

AGENTS WANTED.

AGENTS WANTED tosell best kettles in world for
cooking, steaming, straining food of all kinds. No more
burned or scalded hands, no more food wasted. Sample
free. For particulars write American Specialty Stamp-
ing Co., Johnstown, Pa.

PHOTOGRAPHY.

INTERESTED IN PHOTOGRAPHY? Then send
2bc¢. for 3 months subseription to the leading American
Photographic Magazine for over a generation. The
Photographic Times, Room 8, 39 Union Sq,, N. Y, City.

WEPHOTOGRAPH any thing, any where, any time.
Building, Paintings. Plans, Models, Machinerv, Estates,
etc. Illustrations for Advertisers. The General Photo-
graphing Co., 1215 B'way, Daly’s Theatre Bldg., N.Y. City

LUMIERE PLATES, PAPERS & CHEMICALS.
For 30 years the standard in Europe. A free Sample for
the asking. Write N. Y. Office, 11 West 28th St. Fac-
tories, Lyons, France, and Burlington, Vt.

G

PATENTS FOR SALE.

PATENT RIGHTS for sale on new and novel mas-
saging instrument; weighs 1’4 ounces; wide field for
same if put on the market. m. Doyle, 255 West 22d
Street. New Vork.

PATENT FOR SAL E.—Will sell outright or on roy-
alty Patented Ventilated Lid for dinnper pails, dairy
and culinary vesseis. Easy and cheap to manufacture.
Being a household article of great merit. Big sales
and profits can be made with cv%rpital to push same.
Address E. L. Bauer, Wellsburg, W. Va.

AUTOMOBILE PATENT FOR SALE.— Protects
damaged tires, prevents skidding. Sure of big sale.
Made cheaply. Not able to manufacture. Willsell patent
or on royalty. G. Adams, 1000 Spruce St., St. Louis, Mo.

OFFERS INVITED FOR PURCHASE OF UNITED
States Patent covering novel and useful device for
feeding horses. Better than nose bags. Wm. Oliver,
34116 P Street, Georgetown, D. C.

PATENT FOR SALE.—1 want to sell outright the

roprietary rights in my new Improved Metal Fence

0st, sure to be used in all parks, tarms and gardens.
C. C. Dolan, 324 Green Street, Lockpor:, N. Y

PATENTS SOLD ON COMMISSION.-If you wish
to buy or sell a patent write for particulars to E. L.
g{exél{ins. 72 Broad Street, Boston. Patent Sales Exclu-
ively.

MACHINERY FOR SALE.

ALWAYS ON HAND, good second-hand machinery,
also boilers and engines, dynamos and motors: from
smallest to largest. Write us before ordering elsewhere.
Liberty Machinery Mart, 138 Liberty St., New York.

THE VERY THING—A HAND PLANER. Onl
$40. New, good, guaranteed. Has selt-]mx'denin‘%7 tool,
outlasts dozen files. Address Ideal Machine Works,
Brooklyn, N. Y

STEAM BOILERS.

THE RECORD of the Hogan Water Tube Boiler
proves it the safest, most reiiable and efficient steam
generator known. Built only by . James Dean, Ridge-
field Park, N.J. Information for theasking.

FACTORY AND MILL SUPPLIES.

STOP PAYING WATER RENT at your mill or fac-
tory. Erect a Caldwell Tank on a Caldwell Tower or
your building. Plenty of pressure for every purpose.
Fire protection besides. First cost only cost. Dozens
of references right around you. John T. Stearns &
Co, Silk Manufacturers, of Elmira, . Y., say:
“ Don’t see how a factory could do without it.” Send
for Illustrated Catalogue and Price List. 'W. BE. Cald-
well Co., Station D D,, Louisville, Ky.

GAS-LIGHTING APPLIANCES.

THE “PNEU-WAY " of lighting gas! Lights Wels-
bachs without electricity from button on wali! Easily
installed, ever lasting. sk your gas company or write
Pneumatic Gas Lighting Company, 150 Nassau St., N. Y.
Thousands in use.

IDEAL EYE MASSEUR.

A MOST VALUABLE AND SUITABLE PRESENT
Indistinet vision, muscular trouktles, and chronic dis.
eases of the eye successfully treated by scientific mas-
sage. Read illustrated treatise on tne eye. Mailed free.
The 1deal Co., 239 Broadway, New Y ork.

DRAMATIC.

YOUNG MEN WANTED to learn stage management,
acting, stage dancing, n.akeup, etc. Kngagements
given to graduates at from $25 to é%() per week; day and
evening classes; instruction costs about $1 an hour;
take a trial lesson at $2 and be convinced that you can
learn. For full particulars and information, write,
{/\?lepl%mi. or see Ned Wayburn, 115 West 42nd Street,

ew York.

BOOKS AND MAGAZINES.

MAGAZINES, Newspapers andall periodicals at low-
est club prices, Our catalogue contains a list of 3,000
periodicals and combination offers. A handy magazine
guide, 40 %gﬂes and cover, sent Free for the asking.
Bennett’s Magazine Agency, 68 La Salle St., Chicago, 111.

ASTRONOMY.

STARS AND PLANETS.—Learn to know them at a
lance! Astronomy in simplest and most fascinating
orm. The Revolving Planisphere sho ws clearly prin-
cipal stars visible a.n']y hourin year. Simple, handﬂ.. re=-
liable 83c. . Whittaker, Publisher, 123 Bible
House, New York.

Windmill, B, E. Cassell................... 837,795
Window controlling attachment, automatic,

J. B. MCKeOWN ......covvvnnnnnennnnnn 7,875
Window fastener, A. Rosenberg .......... 837,508
Window screen, T. S. Smith............... 837,350
Window ventilator, J. Horsfield............ 837,302
Wire stretcher, J. W. Acton ............. 837,447
Wire tightener, E. P. Dubrule. 837,549

Wrench, W. A, Allen
Writing impiement, B. Hardesty .

DESIGNS.

Badge, B. A. Richardson, Jr........cccceuus 38,330
Fence post, T. F. Jasper ........c..vecvvnnn 38,335
Mower casing, lawn, M. E. Stanton,
38,336 to 38,341
Rug, W. T. Smith .......c..iiiiiieniincnns
Spoons, forks, or similar articles,
for, G. L. Crowell, Jr.........ccccuueen.
Stove, L. Carr .......cco0uu.. .
Toy figure, E. E. Quaintance
Watch charm or similar article, K. E. Sav-
- - 38,331
TRADE MARKS.
Acid or creosote preparation, carbolic, Vapo-
Cresolene CO. ..eovvvvvennns .58,072, 58,094
Ale, McCormick Brew: . 57,996
Ales, Arnold & Co. ............. 58,019

Antiseptic mouth wash, F. Loeser
Automobiles, B, A. Gramm............ .
Baking powder, E. Metzenaur.............. 58,108
Beefc oil or fat, Schwarzschild & Sulzberger

0.
Beer, Anheuser-Busch Brewing Association .
Beer, -Pabst Brewing Co.............. ,998, 57,999
Beer, Ebling Brewing Co................... 58,030
Beer, ale, and porter, lager, Du Bois Brew-

i 58,020

57,964
58,107
58,101
58,016
. 58,104

Boots and shoes, leather, W. McKittrick.... 57,913
Boots and shoes, leather, Copeland & Ryder

facturing Co.
Biscuits, Manabran Laxative Biscuit Co.....
Bleacher, deodorizer, disinfectant,
germicide, A. Castaing

certain named, Racine Manufactur-

Butter and cheese, Blackman & Griffin Co... 58,127
Butter, peanut, J. Koehler ................. 8,149
Buttons, lever cuff, W. H.- Wilmarth & Co.. 58,042

Calcium carbid, Advance Furnace Company

58,095

Candles and chocolates, C. E. Rall.......... 8,153
andy, Manufacturing Company of America. 58,150

Wouldn't You Like fo Own This 6 Shof Repeating

Hopkins & Allen .22 Caliber Repeater

The squirrels and rabbits can’t get away from you when
If you miss one the first time—you have 15

you carry this rifle.
more shots coming almost before he can move.

Only

Rifle? $7.75

It-makes a ramble in the forest a pleasure—productive of full game
bags—and all the excitement of quick successful shots.

Description :

This is the finest and most celiable repeating rifle ever offered at the price.

It shoots 22 long or

short or 22 long rifle cartridges— 16 shots for shorts and 12 for long or long rifle—and the ejector works like lightning.

You can deliver 12 or.16 shots (depending on the cartridge used) almost as quick as you can pull the trigger

GAME SIMPLY CANNOT GET AWAY.

THE

Quick take-down, pattern—rfull length 38% in.. length of barrel 20 in.—weight 5% lbs. Has that excellent

military bolt action—the first ever put on an Amerfcan sporting rifle.

HAS THE BEST SAFETY DEVICE—A

SIMPLE TOUCH OF THE LEVER PREVENTS ACCIDENTAL DISCHARGE. HAS THE ONLY EJCECTING
DEVICE THAT WILL QUICKLY EMPTY THE MAGAZINE WITHOUT FIRING A CARTRIDGE.
HAS MORE UNIQUE, DESIRABLE FEATURES THAN ANY OTHER 22 CALIBER REPEATER. Has

beautifully polished walnut stock, military butt plate, every part drop forged—lock work made of spring steel.
FOREST OR GALLERY PRACTICE—SURE TO GIVE SURPRISING

EXCELLENT RIFLE FOR FIELD,
PLEASURE TO ITS POSSESSOR.

AN

PRICE—Safe delivery guaranteed—$7.75—IF YOUR OWN DEALER CANNOT SUPPLY YOU,
We publish two deughtfgt stories—* William Tell,” the experience of an expert with kis first Junior

Rifle,and * My First Bufle.”

- London Office :
(. Showing Position
of Ejeetor in

Ejecting Shell

by the famous marksman, Capt. Jack O’Connelt, WHICH WE WILL SEND
FREE, with our illustrated catalogue of rifles, revolvers and shotguns.

HOPKINS & ALLEN ARMS CO0., Dept. 138, Norwich, Conn., U. S, A.

6 City Road, Finsbury Square, London, England,

The largest manufacturers of High Grade Shot Guns, Rifies and

Revolvers in the World

BALSAM

SANITISSUE

A New
Toilet Paper

Treated with aromatic
Canada Balsam, which
makes it the softest and
strongest toilet paper
made. Antiseptic, and
comes wrapped in parchmentin sealed cartons.
Costs no more than common makes—10¢, 15¢, 26¢.

Fifty Sheets Free, or $1.00 worth sent, prepaid,
agywhere in United States and Canada, on receipt
of price.

SCOTT PAPER C0., 504 GLENwoOD AVE., PHILADELPHIA.

856 Athenacum Bldg.

I WILL HELP YOU

MAKE MONEY)

(The same as | have helped over 5,000 others)

No matter where you are located or
what your former occup:.tion, if you
are honest and ambitious, I willteach

ou the Real Estate, Insurance and

eneral Brokerage Business thorough-
ly by mail, appoint you SPECIAL
REPRESENTATIVE of my Com-
pany (the largest in America), and
assist you to become a prosperousand
successful business man with an in-
come of 83,000 to 5,000 annually.
Unusual opportunity for men without eape
ital to become independent for life. Valu-
able Book and full particulars FREE,
Write today. Address either office.

EDWIN R. MARDEN, President

Nat’l Co-Operative Realty Co.

856 Maryland Bl
WASHINGTON, D.(:?t'

CHICAGO, ILL, or

Produces a pure white, powerful steady light, is absolutely
safe, and brighter thaa electricity or acetylene—cheapcr than

kerosene. NO GREASE, DIRT, SMOKE OR
burns its own gas. Made in over 100 different styles.

lamp warranted. Write for catalog.

THE BEST LIGHT CO.,

ODOR. Makes and
Every
Agents Wanted.

87 E.bth St,, Canton, O.

Pavava Just Published VM4

The New Agniculture

By T. BYARD COLLINS

12mo, 374 pages, 106 illustrations, cloth, price $2.00

HIS new and authoritative work deals with the
subject in a scientific way and from a new view-
Dr. Collins has devoted his lifetime to the

point.
study of

ment and State officials.

creased cost of production.

culture.

Publishers ot

MUNN & CO.,

changing economic
“Back to the soil” was never a more attractive proposi-
tion and never so worthy of being heeded as during these
opening years of the twentieth century. Farm life to-day
offers more inducements than at any previous period in
the world’s history, and it is calling millions from the
desk. The reason for this is not at first obvious, and for
this reason Dr. Collins has prepared the present work,
which demonstrates conclusively the debt which agricul-
ture owes to modern science and the painstaking govern-
Much of the drudgery of the old
farm life has been done away with by the use of improved
methods, improved stock and varieties.
create wealth by increased value of the product and de-
Irrigation, the new fertiliza-
_tion, the new transportation, the new creations, the new
machinery, all come in for a share of attention.
illustrations are of special value, and are unique.
are in any way interested in agriculture should obtain a
copy of this most timely addition to the literature of agri-
A full table of contents, as well as sample illus-
trations, will be sent on application.

¢ Secientific American,”

agricultural conditions.

%
a

Pi

All this tends to

The
All who

361 Broadway, New York
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Valuable Books

39
Home Mechanics
for Amateurs

This book has achieved an unparalleled success in one

week, and a Special Edi-
: tion of 4,000 copies has been
ordered. It is by far the
largest and best book on
the subject ever offered at
such a low price. It tells
how to make things the
right way—the ** only ’’ wa;
—at small expense. It will
prove of value to you—
much more than you real-
ize. Do things with your
hands. Send for a circular
giving contents—the circu-
lars cost only a cent-the

book §1.50 postpaid. If the
book could meet you face
to face you would be the

first to purchase. The first
large edition is almost
gone, order to-day.

370 Pages Price $1.50
TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE Ti. HOPKINS

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100
Pages. 900 Illustratrons. Cloth Bound, Postpaid,
$5.00. Half Movocco, Postpaid, $7.00.

EXPHRIMENTAL SCLENCH is so well known to
many of our readers that it is hardly necessary now to
give a description of
this work. Mr. Hopkins
decided some months
ago that it would be
necessary to prepare a
new edition of this work
in order that the many
wonderful discoveries
of modern times might
be fully described in its
pages. Since the last
edition was published,
wonderful develop-
ments in wireless tele-
graphy, for example,
bave been made. It
was necessary, there-
fore, that a good deal of
new matter should be
added to the work in
order to make it thor-
oughly up-to-date, and
with this object in view
some 200 pages have
been added. On ac-
count of the increased
size of the work, it has
been necessary todivide
it into two volumes,
handsomely bound in
buckram.

REVISED and ENLARGED EDITION
The Scientific American

Cyclopedia x>~

Notes and $
Queries. %
15,000 R eceipts. 734 Pages.
Price, $5.00 in Cloth. $6.00 in Sheep. $6.50
in Half Morocco. Post Free.

‘This work has peen re-
vised and enlarged,

900 New Formulas.

The work is 8o arranged
as to be of use not only to
the specialist, but to the

eneral reader. It should

1ave a place in everX
home and workshop.
circular containing full
Table of Contents will
be sent on application.

Those who already have
H}e Cyclopedia may obtain

e

1901 APPENDIX.

Price, bound in cloth, $1.00
pos tpaid.

326 Engravings

qqzms&

v

MAG[({ Stage lllusions and Scientific Diver-

sions, including Trick Photography

This work apFeals to
old and young alike. and
it is one of the most at-
tractive holiday books of
the year. The illusions
are lllustrated by
highest class of engrav-
ings, and the exposes ef
the tricks are, in many
cases, turnished by the
prestidigitateurs them-
selves. Conjuring, large
stage illusions, fire-eai-
ing, s w or d-swallowing,
ventriloguism, mental
magic, ancient magic,
automata, curious toys,
stage effects, photograpi-
ic tricks, and the projec-
tion of moving photo-
graphs are all well de-
scribed and illustrated,
making a handsome voi-
ume. Itistastefully
printed and bound. Ac-
knowledged by the pro-
2 = fessllo%vto tl)f theﬁtaud-
e § ard ork on Magic.
By A. A. HOPKINS. 568 pages. 420illus. Price sz.g;io.

JUST PUBLISHED

Scientific American
Reference Book

12mo. 516 Pages. Illustrated. 6 Colored
Plates. Price $1.50, postpaid

The result of the queries of
three generations of readers
and correspondents is crysial-
lized in this book, which has
been in course of preparation
for months. It is indispensa-
ble to ever¥ family and busi-
ness man. It deals with mat-
ters ot interest te everybody.
The book contains 50,000 facts
and is much more complete
and more exhaustive than
anything of the kind which
has ever been attempted. The
¢ Scientific, American Refer-
ence Book ”” has been compiled
after gauging the known
wants of thousands. It has
been revised by eminent sta-
tisticians. Information has
been drawn from over one ton
ot Government reports alone.
It is a book of everyday refer-
ence--more useful than an en-
cyclonedia, because you will
find what you want in an in-
stant in a more condensed
form. Sixty years of experi-
possible for the publishers of
the SCIENTIFIC AMERICAN to present to the purchasers
of cthis book a remarkable aggregation of information.

MUNN & CO., Publishers, 361 Broadway, NEW YORK

Canned fruits and vegetables, Klauber Wan-

genheim CoO. .......c.oviiiiiinnnennnnnns
Canned vegetables, E. S. Dingley Co.
Canned vegetables, A. Tsakonas
Cans, J. H. Chidester
Car seats,

.therefrom, Chrysotil Granite Co.
Chains, gold, Ziruth-Kaiser Co........
Chocolates, sweet chocolate, and candy,

Maillard

57,883 F card always at the front. No leaves
t

!

!
|

Cigars, J. I'. Wilcox & Co 57,953
Cleauin;fr and polishing preparations, Mar-

shall Chemical Co. .................... 57,897
Cleaning compositions, Porcela Co, 58,113
Cleaning compounds, J. T. Stanley 57,901
ClocLEs, alarm, Western Clock Manufacturing
] L 58,004
(110th and piece goods, M. Rosenbaum’s Sons 57,949
Coal, bituminous and semi-bituminous, H. |

Holverscheid & Co. .................... 57,890
Coffee, G. B. Farrington Co........... . 58,130
Coffee, Consumers’ Coffee Co. of N. O 58,141
Coffee, P. Rincones .............. . 58,154
Coffee, roasted, Consume

B 58,140
Coffeel with other ingredients, blend of, S. S:

Plerce' COu vt ,135, 58,155 |
Corn, bunion, and wart cures, W. J. Olden- :

DU vttt it it et e 58,109
Currents, dried, F. W. Jackson............ 58,145
Cycle and cycle hub brakes, New Departure

Manufacturing Co. .............. 57,917, 57,918
Cycles, cars, automobiles, and parts thereof,

motor, Aurora Automatic Machinery Co. 57,956
Dentifrices, toilet creams, and toilet pow-

ders, Parke, Davis & CO......covvvnnnnn 58,085
Dentures, cast, Ransom & Randolph Co..... 57,889
Depilatory, A. A, La Vigne.......... ,044, 58,062
Disinfectant and insecticide, Atlantic Refin-

GO 58,075
Dyspepsga cure, Sawyer’s Dyspepsia Cure Co. 58,116
Dyspepsia cure, Universal Dyspepsia Cure Co. 58,125
Kmbalming fluids, Rex Fluid Co...... .... 58,088
Explosives, high, California Vi wder

Co. ..... ettt ieae 58,008
Explosives, high, Eastern Dynamite Co.,

58,010, 58,011
Fiber, chemical composition for preserving

vegetable, E. Percival.............. 58,086
Fish savory, compounded, Farquhar, North

GO0, ettt e et 58,144
Flavoring extracts, Foote & Jenks.......... 58,129
Flavoring syrup for soda water, J. M. Bed-

ford ... i, 57,992
Flour, wheat, Kremlin Mill and Elevator Co. 58,132
Flour, wheat, Missouri Valley Milling Co... 58,151
Furniture or cabinet polish, J. M. Everhart. 57,885
Germicide, Rosenzweig & Baumann, Kasse-

ler Farben-, Glasuren- and Lackfabrik.. 58,089
Gin, Lazarus & Nassauer ...........c....... 58,063
Gingham, John V. Farwell Co.e.vvvunvennnn. 57,967
Glass, sheet and plate,

L T . 57,906 |
Glue and cements, N. B, Musselman. . 58,047
Governors for pressure fluid engines, r

GOvernor Co. . vevnienrnenrinnnennenann 57,939
Gun-cleaning implements and loading tools,

Bridgeport Gun Implement Co. ......... 58,007
Hair tonics, F. L. Steele................... 58,118
Ham and breakfast bacon, Charles Wolff :

Packing Co. ...vvviiiiiiiiiiiiiieiiian, 58,138
Hams and breakfast bacon, Cleveland Provi-

sion Co. veviiii e 58,128
Hats, stiff and soft felt, Etchison Hat Co.. 57,963
Hepatic stimulant, antizymotic, uric-acid

solvent and eliminant, Laine Chemical

€O, i e 58,082
Horse covers, Schneider Tent & Awning Co. 57,928
Hose supporters, M. L. Margolish........... 57,943
Hosiery, Brown Durrell Co........... 57,880, 57,881
Ink and inked ribbons, American Multigraph

0:  eiee ettt ieee ettt e e 7,904
Insecticide, sheep and -cattle dip, Hygen

Disinfectant Co. ......... .e .. 58,079
Inspirators, United Injector Co. . 57,990
Jacks, jack-screws, and parts the N -

terson, Gottfried & Hunter....57,972 to 57,975
Jewelry, certain named, Horton-Angell Co... 58,014
Journal or periodical, F. G, Lowerre........ 57,942
Kinetoscopes and kinetoscopic films, Bdison

Manufacturing Co. ..................... 57,962
Knives, scissors, shears, and razors, pocket

and table, Dunham, Carrigan & Hayden

G0, e e 57,961
Lamp and lantern burners, oil burning, R. B.

Dietz .........coiiiiiiiiiiiiii.l. ,925, 57,926
LamB and lantern burners, oil burning, R. E.

16tz Co. voiiiiii i 58,038
Lamps and lanterns, oil burning, R. E.
Dietz Co. ..o, 58,003
Lamps, oil burning vehicle, R. E. Dietz Co. 57,922
Lanolin and lanolin salves, Wollwascheri und
Kammerei, Dohren bei Hannover ....... 58,052
Lanterns, oil burning, R. E. Dietz Co.,
57,922, 57,924, 57,977 to 57,979, 58,000 to 58,002
Lanterns, oil burning, R. E. Dietz.......... 8,037
Latches, bolts, and fasteners, Stanley Works 57,983
Laundry tablets, J. Oberndorfer............. 57,898
Lead, white, Carter White Lead Co.........
Leather, manufactured imitation, Pantasote
Leather Co. ............cciiiiiunnnnn. 57,945
Magazine, Marine Engineering, Inc...... . 57,912
Magazine, monthly, Signs Publishing Co 57,981
Magazines, Mining Reporter Publishing Co.. 57,914 :
Meats and lard, certain named, J. P. Squire
0. i 58,146
Medicinal preparation of meat and malt,
Bernheim Distilling Co.........cooov...n 58,056
Metal articles, certain named, Stanley Works 57,984
Metal surfaces, detergents for cleaning, Han-
son & Van Wink%e [0 T 58.061
Musical instrument strings, Lyon & Healy.. 57,970
Musical instruments and strings, certain
named, A, A, Schlott............ 57,980
Newspapers, Reinert Publishing Co. .. 57.947
0il cake, vegetable, F. G. Kinney & Co..... 58,147
Oils and lubricants derived from petroleum,
Bull’s Head Oil Works................. 57,882
Packing, machinery, C. A. Daniel.......... 57,938
Packing, steam and water, Garlock Packing
GO0, e s 57,940
Painters’ materials, certain named, Marietta
Paint & Color Co. .......covuenn 57,896
Painting iron and steel, compositi .
Lo Petersen ......oeeeeeeieiiinnnnnnneans 57,976
Paints, colors, enamels, and varnishes,
coln Paint & Color Co................... 57,801
Paints ground in water, oil, varnishes, and
japan, Lowe Brothers Co................ 57,893
Paints, prepared, Bass-Hueter Paint Co.,
57,878, 57,879
Paper and cardboard, Mittineague Paper Co.,
57,915, 57,916
Paper and paper board, Parsons Bros 57,921
Paper bags, Hercules Paper Bag Co.... . 57,941
Paper, fine writing, Whiting Paper Co.,
57,931, 57,932
Paper linings for boxes, P. R. Warren Co.. 57,920
Petroleum products, Texas Company........ 57,902
Phosphorus, chlorate of potash, ete., Al-
bright & Wilson ....................... 58,096
Pianos having playing attachments, Auto-

rand Piano Co...........cciiiiiiinnnn. 57,957
Pills, Prout & Harsant 58,114, 58,115
Pills for the cure of constipation, L. H. Perl-

IMAD e eteeeeeeneeneesnsosnsanesoenaens 58,112
Pins, bracelets, and chains, Regnell, Bigney

LN 58,039
Pins, safety and toilet, Stork Company 57,950
Plasters, A. P. Ordway ............... 58,110
Powder, cannon, Hazard Powder Co. 58,012
Powder, face, R. Hudnut’s Pharmacy 58,049
Powder, gun, Laflin & Rand Powder Co. 57,995
Powder, gun, Nobels Explosives Co..... .. 57,997
Powder, gun, Hazard Powder Co............ 58,013
Powder, including smokeless powder, explo-

sive, Laflin & Rand Powder CoO...-«c.... 58,022
Powder, talcum, R. Hudnut’s Pharmacy.... 58,087
Powder, toilet, C. H. Henton............... 58,077
Preparation for internal and external appli-

cation, liquid, Herb Medicine Co........ 58,078
Printing on wall paper, preparation of mica

for, Loos & Dilworth................... 57,910
Pulverizing machines, Central Cyclone Co... 57,905
Refrigerators, Maine Manufacturing Co..... 57,911
Remedies, certain named, Kickapoo Indian

Medicine CO. ..vvvvruiiareiannainaiiens 58,043
Remedies, cough, D. Watson ........ . 58,050
Remedies, dyspepsia, J. M. Gregory 58,103
Remedies for certain named diseases, Alonzo

0. Bliss Medical CO.ivvevvencnnecessase. 58,097

Watches with™

"When you buy

a Pdigre

a HOWARD Watch you have a watch with a

pedigree—a watch whose origin.is certified—accurately adjusted
to meet every condition influencing its time-keeping qualities.

The HOWARD Watch is cased by the makers.

After being cased it is again

adjusted, because the HOW ARD standard is so high that even this slight change
of condition #:ust be compensated for in the final adjustment of the

JWOWARD

YWATCNH

A watch perfected in this way is far more accurate than one that is put into a
case not made for it and regulated by the hairspring regulator.

Every HOWARD Watch comes to you complete— case and all—enclosed ina
velvet-lined, solid mahogany cabinet—accompanied by Certificates of (Guarantee,
giving the movement and case numbers, and the fixed prices at which the com-

plete watch is sold everywhere. .
Sold by all dealers at following prices:

23 Jewels, adjusted to Heat, Cold and 5 positions .

19 jewels, ad justed to Heat, Cold and 8 positions . .
17 Jewels, adjusted to Heat, Cold and 3 positions

17 Jewels, adjusted to Heat and Cold e e e .

Boss & Crescent
Filled Cases
Guaranteed 25 Years

14-K Gold Cases
Extra Heavy
$150.00
127.00
110.00

95.00

14-K Gold Cases
Heavy

112.00
95.00

$135.00
80.00

Open face watches $10.00 less in gold, and $2.50 less in filled cases,
For full illustrated description of the various grades send for the ‘‘Howard Watch Book.”

E. HOWARD WATCH COMPANY, South St., Waltham Mass.. *' S. A.

LetYour Mind GoFree|

Do not tax your brain trying
to remember. Get the MEM-
INDEX HABIT and you can

FORGET WITH IMPUNITY

An ideal reminder and handy
system for keeping all memo-
randa where they will appear at
the right time. Saves time,
money, opportunity. A brain
saver. No other device answers
its purpose.

A GREAT HELP FOR BUSY MEN

Used and recommended by
Bankers, Manufacturers, Sales-
men, Lawyers, Doctors, Mer-
chants, Insurance Men, Archi-
tects, Educators, Contractors,
Railway Managers. Engineers.
Ministers, etc., all over the
world. Order now and et ready
to begin the New Year right. Rest of 06 free
with each outfit. Express prepaid on receipt of price.
Personal checks accepted.

SMALL  LARGE
Cowhide Seal Leather Case, hardwood tray and cards, 82.00 ®2.T5
Am. Russia Leather Case, plain oak tray and cards, 2,50 8.6
Genuine Moroceo Case, quartered oak tray and cards, 8.00 8.T5
Genuine Sealskin Case, select. quar. oak tray and cards, 8.50 4.50
Silver Trimmea Case, mahoganytray, cover and cards, 5,00 6.00

Sundays extra. 35c., 50c.
year’s cards, $1.00, $1. 5.
Outfits $i to $10, Booklet Free

MEM-INDEX |

The Pocket Card System

Also a valuable card index for desk il
use. Dated cards from tray are
carried in the handy pocket case, 2
to 4 weeks at a time. To-day’s

Truture
o5

o turn. Helps you to
Plan Your Work b
Work Your Plan A

Accomplish More %,
OGKET.
ARD GRSE

You need it. Three years’ sales show

that most all business and professional

men need it. GET IT NOW.

WILSON MEMINDEX (0., 73 Mill St., Rochester, N.Y.
=

A New—Most Exhaustive—and
Comprehensive Treatise

TEEL

Its Metallurgy
and Mechanical
Treatment

By Harbord and Hall

IN THE METALLURGICAL SERIES

EDITED BY

Containing 758 pages,
37 folding plates, 100
micro- sections from

W. ROBERTS-AUSTEN
Bhotographs. and 270 $ NeT

J. B. LIPPINCOTT CO.

Publishers Philadelphia

For Early Publication

[ndustrial Alcohol

Its Manufacture
and Uses

A Practical Treatise

BASED ON

Dr. Max MAERCKER’S
““INTRODUCTION TO DISTILLATION”’
As REVISED BY
Drs. DELBRUCK AND LANGE

COMPRISING

Raw Materials, Malting, Mashing and
Yeast Preparation, Fermentation, Distil-
lation, Rectification and Purification of
Alcohol, Alcoholometry, 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
BY

JOHN K. BRACHVOGEL, M. E.

450 Pages. 105 Engravings.
Price, $3.00.

The latest and most authoritative book

{on the subject based on the researches of
{eminent German specialists.

Denatured
alcohol is one of the most promising of
the coming industries and its literature is
extremely limited.

MUNN & COMPANY, Publishers

361 Broadway, New York

Electrical Engineefing

and Experimental Work ot Every Description

We have every facility for producing first-class work
promptly. Our factory is equipped with modern ma-
chinery throughout.

C. F.
Engineering Dept.

SPLITDORF
17-27 Vandewater St., N. Y. City

New Catalogue of Scientific and Technical Books

A new 112-page Catalogue is now ready for distribution.

It is entirely

new and lists 5,000 of the latest and best books of a scientific and

technical nature.

Copies are being mailed to all subscribers to our

periodicals, but those who purchase our publications at news stands,
or read them in libraries, should send at once for a copy -of our
Catalogue, which will be mailed free to any address in the world.

MUNN & COMPANY, Publishers,

361 Broadway, New York City
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O Remedies for diseases of the genital-urinary
n a mos every ar organs, R. M. MacKenzie....... .. D8,065 L
Remedies for gout, rheumatism, liver, °
’ ney. and bowel troubles, C. S. Palker 58 111
You’ll see Remedies for the cure of female dlseases, What to Demand ln a
It turrs on Anderson Chemical Co. ................. 58,098 | *
here Remedy for certain named diseases, T.
& e Milard ......i.eiiie e, 58,046
¥ City gns Remedy for certain named diseases, Dr.
Conre Finkler & Co. Papain...............ou.. 58,060
‘h o Remedy for certain named diseases, Twitch-
3 vre ell-Champlin Co. +...vtiiieiieninnnnnnnns ,093
with lamps | Remrgdy klfor certain named diseases, C. 58.102
- Franklin .......... ... .. il il Absolute eleanliness
(_:ontaius ready: generated Acetylene Gas ready Remedy for * certain  named diseases,  St. Cssured by mater e We
for use at any time at the turn of the key. Jacob's Ofl ...oiiiuiiiiiiiiiinineennns 8,117 pacity and idth = - dep
. Remedy for diseases of the eye, National / o
Forty hours light at. the turn Fly% Remedy CO. .......... e, Lavons 58,084 water surface in boll, sebi
of a k y. Remedy for internal and external use, Tex
ine Medicine Co. ........ciiiiiiiin.. 58,119
Tanks last FOREVER. Roofing, ridges, conductor pipes, etc., metal
No bother. No trouble. Klauer Manufacturing Co. ....... 57,3(238
. Rubber, reclaimed, S. & L. Rubber C 57,927 .
No Carbide. No Water. Scouring powder, "Lulu Manufacturing 57,894 Water jet at bottom Vac
No Dust. geed, cantalgup, A. gl Young &lgob . g;ggg a’{eboh’ldh:hl;'hﬁleames - Iohic
H H ewing machine needles, G. T. Robie....... B the inside of the tra
Just pure white light at the turn Sewing machines, att:mh!;]onts, covers, ta- and insures boll beu{g' - “ :f,é/(,
of a key. 81es and stands, White Sewing Machine % absolutely Wwashed outs s
.................................... ,903
This little tank holds enough Compressed Sheet metal ware, certain named, Milwis
Acetylene Gas (already genernted and puri- Manufacturing Co. .......eveeineeeennns ,944
fied) to supply two big lamps for forty hours, ggeetin%’s ta}.:lnd sIl){i{tingsS,h Wacmsutta Mills. .. 57,33%
old ty tanks exehanged for new full s oes, leather, Peters oe Co.......... ...
at d:;rigl’z a:dsg:rige:ggn overevZO(;] c;:;]ees. Shoes, leather, Parker, Bridget & Co. 57,971
Shoes, men’s leather, Thomas Shoe Co...... 57,929

Skin food, toilet powders, dentifrice,
nail polish, J. T. Wetherald

To know what a closet shouv' %«
to be safe, study the sectional ! '

Steds, poby Dﬁgﬁgnﬁlss?ag?:grso%g. . ing the principle and action of the .. .. Closet.

Soap, Fairchild & Shelton Co. .. If your closet is not self-cleamng, odorl- posmve in ite

Soap, J. T. Robertson Co......ccvevevennnns T 1

Soan, Taundry. L France Manufacturing Co. 38,081 action when flushed, replace it with the Sv-Cro, the closet of health”.

Soap, toilet,” D. R. Bradley & Son.......... 58,10 N The Sv-Cro Closet overcomes the offensive and dangerous faults of /]

Sprinkler heads and mammoth turret nozzles, the common closet of the wash-out variety by its syphonic action. In
gine Co. .o e e addition to a copious flush of water from above, a powerful jet of water

Stau(x‘ps, trading, Red Star Trading Stamp enters at the bottom of the bowl. This starts the flow of water over the
0O R I R R R I e

| Starch, laundry, Fairchild & Shelton Co. retaining rim into the soil pipe, where a vacuum, or suction is formed,

Address for full partieulars

THE PREST=0-LITE CO., Dept. 26, Indianapolis, Ind.

. Starch, laundry, H. Kohnstamm & Co....::

into which the entire contents of the bowl are drawn. If your closet
Stoves, burners, and ovens, gasoline or vapor

merely empties without thoroughly washing the bowl, replace it with the

(/L@

TRADE MARK

American Stove Co........civviiiiinnn. 57,936
— ——— | Stoves, ranges, furnaces, and radiators,
Union Stove Works............ 57,987 to 57,989
Strawberry hullers, Windsor Stephens & Co.. 57,954
Sulphur, San Francisco Sulphur Co.......... 58,092
Su]phur flowers of, San Francisco Sulph

809() 58,091
Cross
Suspvnders, garters, neckties, ete.,
Folsom & Ronimus .............c......
Sweeping compounds, B. Zelle.........
Syrup, sugar cane, Wilder & Buchanan

Tours

—_— - Tablets for the cure of stomach troubles,
Personally Conducted — Ex Sk T ote | cute 8,083 . 7
: : H Thread and yarn, Smith r- ey
clusively First-Class—to Cali- o 57,082 . . . .
R R R e Sy-Clo Closet as shown by the illustration of the w,
Tohacco boxes, metallic pocket, J. Sutherland 57,951 f Th Sy 4 sectional vie 14

fornia—January 10th, February

Tobacco, smoKing and chewing, Independence is formed in a single piece—fine hanu-moulded china—without a crack or

SIUSE €0, 4 eruveesnnnasnannnneeenanes 57,966 crevice where impurity can lodge. Unaffected by water, acid or wear.
ith and March 2nd under the Toilet water df&'ﬂmhqmdp”f“m‘RH“d 8.048 No enamel to chip or crack. If your closet is different in any respect, it
auspices of the tourist depart- Tonic beverage, non-medicinal, E. R. .is unsafe. Replace it with the Sv-Cro.

L - 0 Harrison ....... e e 58,021 The name “Sv-CLO” on a closet guarantees that it is made under the direction
ment, Chlcago, Union Pacific Tm@éilsne df‘ll‘)lal American-La France Fire En- 57.934 andd stl_1perv151on of the PottenesSell&ng Company, of th(f best lnater:rals and th}x the
e R BIUE O e e e 29e aid of the best engineeringskill, and has the united endorsement of eighteen of the
and North-Western Line; i Tur[z‘eg;%ﬂe substitutes, liquid, Loos & Dil- 7,802 leading potteries of America.
ewriters o twritine machines T Dol FREE. Send us the name of your plumber, and we will send you a
D o eranalE Joackines, . Dorl.. Bf.o%0 valuable booklet ¢ Household Health *. It will tell you how to be certain
ll‘lClUdC all expenses Vanillin,  Ozone Vanillin  Co......o.vmo . 58,152 of the sanitation ofyour home, and may explain the cause of past illnesses
Varnishes, fillers, and japans, Akron Var you have never understood.
. . C0. iuiiiiiiiii e 57,877 Lavatories of every size and design made of the same material as the
—hotels, railway fare, sleeping Vehicle wheels, G. 8. Ogilvie... . ... L. 57,919 Sv-CLo Closet.
d d . d Velvets and velveteens, H Kupfer & Co..... 57,969 Ose
car an Ining car accommoda- V\asgmg machines, rotary, Benbow-Brammer POTTERIES SELLING COMPANY, Trenton, N. J.
tions of the finest character, [ |y movements, B L. Strashurger L h ‘
1 1 ‘Watch movements and watch cases, L.
and numerous side trips. So ch moyements 2

Water cooling towers,

rr is-
arranged as to spend the dis or Sooling towe

agreeable portions of the win- Water, “mineral, A%oiféhi‘rié“cgﬁoﬁZIZIZZIZIII 5 LEARN PLUMBING 4.5 monthe ino
: ea Ccooke an ake - i
y ’ . d th f t pl by 11 bi
ter months in comfort and ease. Lo 0atmeal) €Or t..iiiin it eieienn e D NY ARTICLE yon 10 eaﬁ;;lgg;,;lfggngb;rxg’s;agg;Hevg‘;,sayg aseﬁle%la?
. .. . ! Whisky, Dowling Bros. ..... YOU WANT MANUFACTURED - department to aid our students in securi oqnon
Write for 1t1nerar1es and full Whisky, Oriental Liquor Co. STAMPINGS MOGDELS, after graduating. Write to-day 101 FREB 111
3 Whisky, Straus Brothers Co. .. ] 4 TRATED CATALOGUE. ST. LOUIS TRAI E
particulars to S. Hutchinson, Whisky, Lang, Schenck & Co... WRITE 'FOR - FREE | BOOKLET. - - SCHOOL, 3972 Olive btreet, st. Louis, Mo.
Manager, 212 Clark Street Chi- Whisky, G. LeWy ...oceveenns THE CLOBE MACHINE & STAMPING CO. B
- cago it} &‘gjsﬁy‘ E lltjla]rtmoni ‘970 Hamiiton 8t., Cleveland, 0. . .
’ o Vhisky, elson ..
PC163 ‘Whisky, Raphael & Zeugschmidt @Maglcal Appal‘atus.
Whisky, J. & E, Mahoney......... k Catal . O 700 Tavings
! | Whisky, Nelson Distilling Co. ... —DON'T DRINK— e parl (’ﬁ’,“.’d B‘é" la 2 ngue ver {0 engraving
Whisky, Pocatello Mercantile Co. Qur Filters Purify, Dendorize, c. Parlor 1'ricks Catalogue, free.
‘ _ A ur ers Purify, y " N N
Whisky, C. Sehlinger, Sons & Co.. Decolorize. Booklet. Free. MARTINKA & CO., Mfrs., 493 Sixth Ave., New York.
ARl I HME I lC i ‘Whisky, A. Breslauer Co......... Buhring Water Purifying Co.
%‘hisky, %alhmm Distilling Co. 68 Murray St., New York
5 3y Whisky, W. Cooper & Co.
SELP- Donot despair becanse BRNURIRNLLIN | Whisky, M. Gahs Co. ... T LEARN WATCHMAK'NG
have forgotten what ! 18Xy, Aelson DIStiliing
TAUGHT bave foreotter Toar BRILGIN L' whisky, ola 76" Distilting ¢ BALL BEARINGS |, Wetewh it thoroughly in usmany months as it
Arithmetic. PROF SPANGENBERG'S Whisky, L. Rosensweig ........ For thrust or weight or both. ticeship. Money eau ned while studying. Positions se-
NEW METHOD requires no teacher. AR]THMET‘C Whisky, Sol Rauh & Sons Co....ovvvvnenn... 1\0 fitti ng, .;Iluﬁt Dﬂs:‘them on. cured. Easy ter Send for catalog.
257 pages; sent prenaid on recelpt SRR Whisky, Strauss, Pritz & Co.. 10 tze;‘n St ',: o 't “;:‘ LoD ST. IOLIS V'A'I(JIMAI\ING SCHOOL, 8t. Louis, Mo,
ot 60c. instamps.  £dition de Luze $:.00, Self Tauoht Whisky, William H_ Lee & Co. A amps 1or sampies.
GEO. A. ZELLER ROOEK CO 2, Whisky, Garrett- Williams Co. ... PRESSED STEEL MFG. CO., 545 The Bourse,Phlla., Pa. MASUN,S NEw PAT wHIP HUIST
48 South 4th St., St. Louis, Mo, Whisky, Beech Hill Distilling Co. . .
Whisky, Union Distillirg Co. ...... ILLUSTRATED for Cutrigger hoists. Faster than Elevators, and hoist
Whisky, Scotch, Kinghan & Co. F B E E " B 0 0 K direct from teams. Saves handling at less expense.
66 Economo L1l Emery Wheel Dresser Wine, Oriental Liquor Co. ..... E L E cTR I c

Wines, S. & S. H. Freiberg

Manfd. by VOLNEY W. MASON & CO., Inc.
Wire articles, certain named, American Steel v.

We will on request send to you postpaid, this book, also our special Providence, R. 1.,

Rize 12 in plms by which you can secure any article in our cn(alog abaolutely

o Made of and Wire Company of New Jersey...... 57,935 | tree, Write 16-day—don’t miss this chance. J. Andrae & Sons
:i‘:_eiz:': Yeast cakes, Mrs, McCullough Yeast Co..... 58,134 | Co., 114 W. Water Street, Milwankee, Wis, ‘We manufacture METAL SPE«
Economo “Combination” l)rehsser ly as hard " ﬁ;&glé’g‘ligz &fpallnlleknltmig thsgt;g‘?g:
the Black Di d. Y R Ny i
'\‘Ns'llletfu:cg' shi:;.e“:ny LABELS. m%jmﬁ Corliss Engln(ﬂ, Brewers es. Send sampie or FREE
wheel except the very and Bottlers Machinery. THE LTER model for low estimate and best expert advice
hardand carborundum. | ‘¢American Club Cheese,’”’ for cheese, McLeod o MFG. CO.. 899 Clinton St., Mllwaukee. Wis. THE EAGLE TOOL CO., Dept. A, Cincinnati, 0.
oI he ¢ Combination ” is Ormsbee 13,235
R "lie 'd"“ghh‘nﬁ ‘é’i’ll *‘Arabian Slave,”’
° placed in the handle | [ 13,232 MUDE[S & EXPERIMENTAL WORK
end of “Economo.’” Send for circular, Dresser sent on 15 days’ triak | «yongpess Spool Cotton,” for cotton a [nventions deveioped. Special Machinery.
INTERNATIONAL SPECIALTY CO., 360 Holden Ave., Dotroit, Mich. and spool cotton, Bullard Thread Co..... 13,238 . BAILLARD. 24 Frankfort Street. New York. A1l the Standard Machines SOLD or RENTED AXYWHERR

““Fairy Lights,”” for incandescent lamps,
Sterling Electrical Manufacturing Co.,
13, 240 13241
for

j at % to 34 M'f'r’s prices, [ RENTAL APPLIED on prices
Shipped with privilege of examination. Write for * Cat,”

High Grade INSTRUCTION ‘ ‘TYPEWRITER EMPORIUN, 202 LaSalle Street, CHICAGO

By CORRESPONDENCE

STUDY

Expert Manufacturers
‘‘Hackett’s Gape Cure,”’

LA ‘s Prepares for

bining the
metho.ds.
Courses
Uniform rate of tuition.

Ohi

Fourteenth Year

the bar of any State.
Tmproved. method of instruction, com-
Text-Book, Lecture and Case Book
pproved by the bench and bar. Three
Col}le ve, Post-Graduate and Business Law. %
Send for Catalog.

o Corr School of Law

Rex\per Bloek. Chicago

60 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS

COPYRIGHTS &C.
nyone sending a sketch and description may
quAickyly ascertain our opinion free wgether an
invention is probably atenmbkh Communica-
tions strictly conﬂdent o, HANDBUOOK on Patents
sent free. Oldest aﬁency for securing patents.

Patents taken throu Munn & Co. receive
special notice, without charge, inthe

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of a¥1y sclentlﬂe journal, Terms, $3 a
year; four months, $1. Sold byall newsdealers.

MUNN & Co,261raswer. New York

Branch Office. 626 ¥ 8t.. Washington, D. C.

for a remedy

curing gapes in chickens, T. C. Hackett 13,245
13,243

““Itdoeésit,”” for a corn cure, O. Koehler.....
““Lenox,”’ for cotton thread and spool cotton,

Bullard Thread Co. ....................
‘‘0ld Buck,”” for whisky, Cushing Medical

Supply Co. vvviiiiiiiii it i e
“P. & T.,” for hams, Park & Tilford.

“P. & T.,” for bacon, Park & Tilford

‘“‘Phenole,”” for a liquid antiseptic hemostatic
disinfectant, Keystone Drug Co......... 13

‘““Pure Russian Kefir,”” for a remedial and
food preparation of milk, Russian Kefir

Co. 13,234
“Shea-Wah- An,”” for a shampoo, L. B. Peter 13 242

PRINTS.

“Dr. A. Grandjean’s
Bed Clothes Clamp,” for
clamps, A. Grandjean,

¢““Hackett’s Gape Cure,” for a remedy for cur-
ing gapes in chickens, T. C. Hackett...

¢“Men’s and Boys” Apparel,”” for men’s and
boys’ apparel, H. C. Lytton 1,852
¢“Men’ s Apparel > for men’s apparel, .
................................... 1,851
““The S1mplex Adapter,”” for an attachment
for dental abscess syringes, C. W. Hale. 1, 854

Adjustable
bedclothes

Hygienic
1,853
1,855

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

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

RU B B ER. Fine Jobbing Work

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

Gceo. m. MAYER, 17131 MONADNOCK, CHICAGO
working DRAWINGS

MR. INYENTOR

Send us your models or drawings for our lowest prices.
We can develop, perfect ot manufacture your invention.

MONARCH TOOL CO., 128 OperaPlace, Cincinnati, 0.
n R'I N G MACHINES. For Sand, Clays, Minerals, Wood Pulp,
Fertilizers, Chemicals, Ores, Ground Silica and Mica

and other Granulated Materials, S. E. WORRELL, HANNIBAL, MO.

Dies, Taals,

OFFICE. §561 Frvvs AVENUE

Specialties & Patents Boughtand Sold

Ameriean Commeree & Specialty Co.y Inc., 9 5 Dearborn St., Chieago

BY CONTRACT “PUNGHING DIES; SPEC|AL MACHINERY...
E:KONIGSLOW: STAMPING & TOCL WORKS, CLEVE LAND; 0.

Experimental & Madel Work

Cir. & advice free. Wm. Gardam & Son. 456-51 Rose St,N.Y

How to Build an1
Ice Yacht

SCIENTIFIC AMERICAN SUPPLEMENT 1154
describes exhaustively and clearly the Build=
ing of a Lateen K¢ce Boatl, Full working
drawings accompany the text.

The SCIENTIFIC AMERICAN SUPPLEMENT
1197 contains an article in which the con-
struction of An Up=to=-Date Ice Sloop is
carefully explained with the hel!p of complete
drawings.

In SCIENTIFIC AMERICAN SUPPLEMENT 1253
an illustrated article is published on A JFib=
Headed Mainsail Sloop Ice Yachi.

In SCIENTIFIC AMERICAN SUPPLEMENT 1556
is published an article on Improved Ice
Yacht construction, a craft being described
having a Hollow Backbone and 0
Square Feet of Sail Area.

Each article is accompanied by Complete
Working Drawings,

The entire set of four papers here enumerated
will be sent by mail on receipt of 4o cents.

Any single number can be supplied for 10
cents.

Order from your newsdealer or from

MUNN & CO., 361 Broadway, New York
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~» Elevator &
Con: 'or Belting

FOR CON 4. G AND LIFTING

BROKEN §': : OAL, COKE, WOOD

PULP, GRA\V: ., ~D, SUGAR, etc., etc.
SPECI# . ¢} - TRUCTION
EXCEPY! = QUALITY

NEW YOR  LLTING &
- PACKING CO., Ltd.

91-93 CuamBers STREeT, NEw. YORK

WN

IF YOU O ROOF, USE
MICA-NOID Ready Roofing and save repairs. MICA-NOID
is proof against water, wind, snow and climatic changes,

and will 1ast a life-time with reasonable care. We pay
the freight. Samples upon request. Writetoday. Address

ASBESTOS MFG. & ROOFING CO. c
Manufacturers of Everything in the Asbestos Line
216 CARR STREET ST. LOUIS, MO,

CRUDE ASBESTOS

DIRECT FROM MINES
PpRePARED | R. H. MARTIN,
ASBESTOS FIBRE | ofFICE, ST.PAUL BUILDING
for Manufacturers use | 99 B’way, New York.

Statioari. taes, Hosters, Pump-
ers, Sawing and Boat Outfits, Combined

demand.

If every prospective purchaser of a touring car
knew what we know about Type XV Pope-Toledo,
ten times our factory capacity would not supply the
We shall build Type XV so good that

our capacity will be limited to 500.

Six to Sixty Miles an Hour on High Gear;

Chrome

Nickel Steel Construction throughout; Selective Gear=
set; Four Speeds; Deutsch Waffen Fabrik Bearings;
IMechanical Valves; T[ultiple I'etal Disc Clutch.

.

Send for complete advance literature

Pope Motor Car Co., Toledo, O.

Members Association Licensed Automobile Manufacturers
We exhibit in New York at Madison Square Garden only January 12 to 19

with Dynamos.
Gas,

Gasoline. I{ercuene.
iy Send for Catalogue.

State Power Needs.
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

Ail varieties at iowest prices. Best Lallroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Safes,
Sewing Machines, Bicycles, Tools. etc. =ave
Lists Free CHICAGO SCALE Co.. Chicago. Iil,

N o

~Money.

Bausch & Lomb
Reading Glasses

The lenses of these large magnifying glasses are carefully
ground and polished and are mounted in durable nickeled rim
with ebonized handle. Every SCIENTIFIC AMERICAN reader
ought to have one of these glasses. There are hundreds of things
in every day work that are easier to see with a little magnification.

2 inch lens, $0.75, Post Paid. Catalog on
PRICES: 3inch lens, 1.20, Post Paid, request.

Bausch & Lomb Opt. Co., Rochester, N. Y.

New YORK BosToN WASHINGTON
CHICAGO SAN FRrRANCISCO

The Good Power

Should be simple, easy to run and keep in order, of full

Why not one of these

NEW YORK
STANDARD

6 b))
Chronographs?”
They combine a 1-5 second hand with an accurate

movement and will ever be a reminder of the donor.

All Jewelers Sell Them
They Are Fully Guaranteed

New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J.

ACTUAL
SIZE

$7£

In Silverode
Case

rated horse power, economical in fuel and the use of

oil, free from the necessity of repairs and so con-
structed as to endure indefinitely. These power essen-
tials apply in a high degree to the

ll-l GASOLINE
o114y ENGINES

In addition they are adapted to every power use and
requirement. They give perfect satisfaction under
proper instalment.

They are made in several styles--Horizontal (like cut
here shown), Stationary or Portable, 4, 6, 8, 10, 12, 15 and
20 horse power. Vertical, 2, 3 anad 5 horse power.

Buying an I H. C. Gasoline Engine puts you right and
keeps you right on the power question. A complete in-
vestigation of these facts will serve your interest weil.
Better begin at once by writing for our engine catalog.

International Harvester Company of America (Inc.)
? © Monroe Streei, Chicago, Il

LY EKIN

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

New York and London.

Xmas gift for either lady or gentleman.

uncertainty about the recipient getting unending satis-
faction from a Wirt Fountain Pen.
ALWAYS READY—ALWAYS WRITES.

by test of a quarter of a century.

Made in 100 styles, to suit all hands and purses.

Sold by leading dealers everywhere.

Send for Illustrated Catalogue and Price List.

Bloomsburgh, Pa.

Box € 23.

FOUNTAIN

makes the most acceptable and lastingly appreciated

BEAUTIFUL PENS v SILVER ano GOLD
As Well As Plainer Ones of Equal Usefulness

Nothing So Appropriate for

The Season for giving

PEN

There is no

It is
Best

STEAM USERS

ainbow  Packing

The original and only genuine
red sheet packing.

The only effective and most
economical flange packing in ex-
istence.

Can’t blow Rainbow out.

For steam, air, hot or cold
water, acid and ammonia joints.

Beware of imitations.

Look for the trade mark—the
word Rainbow in a diamond in
black, three rows of which extend
the full length of each roll.

Manufactured exclusively by

PEERLESS RUBBER T1FG. CO.
16 Warren St., New York

SHOE

Trade-Mark. )

Heaviest oily grain leather—tan col-

ored. Watertightconstruction. Com-

fortable and neariy indestructible.
Send for pamphlet

. P. TWADDELL,
1210-1212 Market 8t., Philadelphia

<> This watchonly*2l

In offering this fine high grade
Hampden watch at $2 1 5 We be-
lieve we are giving readers of the
ScientiFic Ammrican the greatest
B watch value ever offered for the
# money. It is a gentleman’s size, 21
fullruby jeweled, perfectly adjust-
¥ ed Hampden movement, open face,
20-year gold filled case, and is guar-
anteed to pass inspection on any
railroad in the United States. Jew-
elers ask $31 for this watch, but we

. will send it to you on receipt of
Photo of watch (reduced) |. We can also furnish the
same watch in 17 jewel for § { 2,85, the regular price of which
is $18 iu jewelry stores. Either of these watches will be sent
upon receipt of price with privilege of return if not exactly as
represented. Isn’t this a fair proposition ? i

We also want to mail you our handsomely illustrated catalog of
‘Watches, Diamonds, Cut_Glass, silverwar?,. prblem Goods and
Jewelry Novelties, Write for it to-day—it's FREE,

JOHN C. PIERIK & CO., 80 Pierik Bldg., Springfield, IIL.

THE DIAGRAPH

(Trade Mark Registered)

The Improved Stencil Cutting Machine
18 a saving 0f 90 per cent in your Ship-
ping Department worth considering ?
Just a word will bring cur free
illustrated booklet describing the
Diagraph and our * No Error ™ Sys-
tem ot shipping goods
American Diagraph Co.
10 N. Second Street, St. Louis, U. S. A.

Saves Half Your
Coal Bill

because the heat which usually goes
up the chimney .is caught and made
to do its full duty by the

New Era Radiator

consisting of scientific arrange-
ment of perpendicular tubes
which arrest the most heat and
create a greater circulation
than any other known means.
Saves half your fuel bills and &
heats an extra room without -~
additional expense, and they =

fit any pipe, Ask your dealer, )

or us, for full particulars. g

WILMOT CASTLE CO.
17A Elm St., Rochester, N.¥

gy

<.
¥3

L

Get prices on
engine will 112 to 24
develop 5 3
Reversible engine. Jump spark. Perfect lubricat-
ion. Crank shaft drep forged steel. Connecting rod, bronze.
Pistons ground to fit. @ All  bearings either bronze or best
babbitt. Best material and workmaunship throughout.

Gray Motor Co.83 Lieb St. Detroit, Mich.

(T PAYS BIG . . -
weesee MOTION PiCTUTRS
Public With

0 EX] SARY

h. p. Engines

NO EXPERIENCE NECES!

as our instruction Book ond
‘‘Business Guide” tells all. We
furnish Complete Outfits with
Big Advertising Posters, eic
Humorous dramas brimful offu.,

travel, history, religion, temper-
ance work and songs illustrated
One man can do it. Astonishing
Oppurtun}llty . x'nl any locality for
\ @ man with a little money to show

@9 in churches, school houses, lodge
halls, theatres, etc. Big profits each entertainment, Others
do it, why not you? It's easy; write to us and we'll tell you
how. Qataloguefr:

free.
AMUSEMENT SUPPLY GO« 487 Chemical Baok Bldg., CHIGAGO

METDIL Luzserines
A Har s SR IT CH-BESLY-& €O,

CHICAGO ILLUSA
Clinton Stree:.

15 to 21 South





