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SCHEDULE VERSUS SAFETY.

The greatest credit is due to the Interurban Com-
pany for the admirable manner in which they have
operated the new Subway during the two months of
its active service. Systems as large as this have usu-
ally grown from small beginnings, and developed grad-
ually to the full magnitude of their traffic; but in this
ease, the turnstiles were opened and the full flood of
3 great city's traffic was allowed to flow into the Sub-
¥ay, as though the opening day were but one in a long
beries of years of successful operation. Not even the
Interurban officials, h'oweve'r, will claim that the oper-
ation of the system is so perfect that no further im-
proVements can be made; and, indeed, an incident oc-
curred recently in the early hours of the morning
which-served to show that in one respect at least the
security of the passengers can be very materially in-
creased. We refer to a rear-end collision, which took
place between two trains on the local tracks at the
Worth Street station, and to the fact, which was
brought out by this incident, that although the auto-
matic stop is used on the express tracks, this most ex-
cellent device has not as yet been installed on the
local tracks. The automatic stop, it will be remem-
bered, is a small lever placed on the tracks, which is
raised whenever the adjacent signal is at danger, and
when in this raised position serves to shut off the cur-
rent on a passing train, and set the emergency brakes.
This stop is considered, and rightly so, to be an abso-
lute preventive of rear-end collisions.

Now, the action of the stop in the case of a break-
down of any train, is to delay the whole service on
that particular. line back of the obstruction, every
train being held with a clear stretch of track between
itself and the train ahead. This, of course, means that
the blocking of one train involves the instant block-
ing of a long stretch of trains behind it.. In order to
avoid such delay, the management decided not to in-
stall the stop on the local tracks; but to adopt a modi-
fied operation of the block signal system, under which,
when the signals are against him, the motorman is
permitted to proceed ‘“under a slow bell” until he
brings himself as near to the train ahead as to his
judgment may éppear to be advisable. By thus play-
ing fast and loose, as it were, with the inexorable de-
mands of the block-signal system, the following trains
are kept moving much longer than they otherwise
would be, before being brought up by the obstruction.
This conduces, of course, to a closer observance of the
time schedule; but it is done at a very evident sacri-
fice of those safeguards which the block-signal system
is intended to throw around the passenger.

It is this practice of leaving to the judgment of the
engineer as to how far and how fast he may proceed
beyond a signal that is set against him, that is an-
swerable for a large percentage of the accidents that
are occurring on our steam railroads with such alarm-
ing frequency; and it cannot be denied that the adop-
tion of the same method on the local tracks of the
Subway has materially lessened the security of travel
on that system. It is to be hoped that the officials,
prompted by the recent collision, will see the wisdom
of applying the automatic stop not merely to express
tracks, but to every track on the road.

THE AMERICAN EXHIBIT OF FOREIGN AUTOMOBILES.

The fact that in this year’s annual automobile show
it has been necessary to find a separate hall in which
to house the foreign exhibits, is striking evidence of
the rapid growth of the domestic industry. In pre-
vious exhibitions there has been a hint of the separ-
ation that has taken place this year, in the fact that
for the last two or three years foreign exhibitors have
been. grouped. in a separate room at Madison Square
Garden. The demand this year has been so great, that
every foot of available space at Madison Square has
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been required for the exhibition of domestic machines,
with the result that, for the first time, the foreign
makes are to be found in an entirely separate building.
As it is, there is a sufficient number of first-class for-
eign machines and their accessories to entirely fill an
exhibition hall which occupies one complete floor of the
largest department store in New York city.

Our succeeding issue, which will be a special num-
ber, devoted to the annual Automobile Exhibition as
illustrative of the development of the American in-
dustry, will include detailed illustrations of some
of the leading foreign machines; and it will suffice in
the present article, which is devoted to a general sur-
vey of the foreign exhibit, to mention some of the more
important points of novelty that have been developed
during the past twelve months. In the first place, tes-
timony should be borne to the characteristic beauty
of design and excellence of finish that distinguish every
machine. Although, in general contour and propor-
tions the cars conform to the standard of last year,
there have been some modifications produced in the
form of the bonnet and the curves and proportions
of the body that have added not a little to their
handsome appearance. There is a general tendency to
abolish the rear door and substitute the side door,
which is placed either in the body of the tonneau, or
else is formed by an ingenious arrangement, either of
a swiveling or a lifting front seat, which makes it
possible to enter the automobile directly from the
sidewalk, and avoid the old inconvenience of having
to step into the street. A machine that attracted
much favorable comment was a brougham intended for
city use, in which the bonnet is dispensed with, and
the motor is placed beneath the driver’s seat, which is
hinged at the forward end, and can be lifted for in-
spection of the engine. This arrangement permits a
considerable shortening of the wheel base, and pro-
vides a brougham that is more easily maneuvered in
a crowd of vehicles, particularly in moving to the
sidewalk in front of a theater or crowded store. This
is a step in the right direction, at least in such cases
as are intended more particularly for city use. There
has been a considerable development of the inclosed or
partly inclosed automobile, of the type that has been
so popular during the past season, and some very
pleasing designs are exhibited.

We note a tendency to abandon the over-light me-
tallic car bodies, and return to the more substan-
tial wood. This, of course, has the disadvantage of
increasing the weight of the machine—a fact that has
been noted with some alarm by the French tire makers,
one of whom has recently offered a prize for a machine
having the lightest car body compatible with reason-
able strength.

In the design and construction of the chassis, en-
gines, and running gear, there is no striking novelty
to record. The pressed-steel frame has become the
standard type, although a few makers exhibit a frame
built up of standard shapes. There is a general adop-
tion of the protecting pan, curving across the frame
beneath the epf{ine and transmission gear—a device
so obviously ugeful that it is surprising it should not
have been incorporated long ago. It is a common
practice to equip each engine with two separate meth-
ods of ignition, the high-tension magneto and the
battery and coil. The former is preferred, and the
batteries are held in reserve in case of a breakdown
of the magneto. In this connection mention should
be made of a magnetic clutch, exhibited on a Belgian
car, in which magnets, incased in the flywheel, are
energized by current from the magneto or from the
batteries. The device has apparently given excellent
results, and if so, we may look for its very general
adoption. Another promising form of clutch carries
a series of springs behind the leather casing, by means
of which the power is transmitted so gradually, that
the car can be started when the transmission is on
the high speed. The performance of these two clutches
will be watched with keen interest during the coming
season. .

Many minor improvements were noted in the direc-
tion of providing a more convenient access to the
various levers for control of the engine, the transmis-
sion gear, and the brakes; the foot-brake levers, in
particular, being made longer, and so placed as to be
operated with more of a forward and less of a down-
ward thrust than in the earlier machines. In tires, the
most notable improvement is the introduction of a
non-slipping variety, in which a leather sheath is wvul-
canized over the tire proper, this sheath carrying a
leather strip the full width of the tread, on which are
riveted a mass of flat steel plates or studs, which
serve the double purpose of giving improved adhesion
and at the same time protecting the rubber tires from
wear and puncture. The exhibit, as a whole, is a
demonstration of that excellent workmanship and gen-
eral beauty of design which have enabled the foreign
makers, in spite of the remarkable development of our
own industry in this country, to import into the United
States, as they did last year, over three million dol-
lars’ worth of machines.
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A MONUMENTAL BUILDING.

In planning the truly magnificent station which i
to take the place of the present Grand Central Station
of the New York Central Railroad, the company have
shown a full appreciation of the magnitude of the
problem and of the inexorable necessity that is laid
upon them of building not merely for to-day, but for
the vast increase of travel of the far future. When
the present structure was built, back in the seventies,
it was the wonder of the day; and because of its mag-
nitude, its great arch of glass and iron, its many
parallel tracks, its long stretch of office buildings, and
other features of greatness, the Grand Central Sta-
tion was, for many years, an object of much civic
pride in New York city. It was built with a strict eye
to the future; nevertheless, but two decades had passed
when the company began to realize that so rapid

was the increase in traffic, that their great station
was great no longer, and that before long they must

begin to pull down and build on a far more generous
scale. The question of enlargement was receiving seri-
ous consideration, when the enormous inconvenience,
not to say danger, attending the running of steam-op-
erated trains through the tunnel approach to the sta-
tion became so acute, that legislative powers were
sought to enable the company to dispense with steam
locomotives altogether, and operate the terminal yard
and the suburban traffic by electrical traction. The
opportunity presented by this change of motive power
enabled the company at the same time to greatly en-
large and entirely reconstruct the station yard and
the terminal buildings.

The magnificent structure, of which we present il-
lustrations on another page, is the outcome of a con-
tinuous study of the problem by the architects, Messrs.
Warren & Wetmore, associated with Messrs. Reed &
Stem, and by the engineering staff of the New York
Central Company. Every possible arrangement of tracks
and type of building was considered, and no less than
two hundred different sets of plans are now on file in
the architects’ office, as evidence of the care with which
the problem was studied. The present designs were
adopted because they conform to certain important
principles which were laid down as indispensable to
the successful operation of a great terminal station
such as this, chief among which were the following:

The station must be considered as a great gateway
to the city and, therefore, must be simple and digni-
fied in its architecture, and must provide the broadest
possible facilities for the inflow and outflow of traffic.
It was this consideration that condemned those plans
which contemplated the erection above the station of a
vast office building; for such a structure would have
congregated several thousand people at the very point
where it was desired to provide a broad unobstructed
thoroughfare for incoming and outgoing passengers.

The progress of the passengers from the street to
the cars and from the cars to the street, must take
place as far as possible in two direct and entirely
separated channels; the incoming and outgoing crowds
never meeting or intermingling with those moving in
the opposite direction.

In passing from the street to the cars, the passen-
ger should take the steps incidental to departure in
their natural consecutive order, with as little running
to and fro as possible; the waiting room, the ticket
office, the baggage room, the concourse, and the de-
parting platform presenting themselves successively to
him as he moves to his particular train. Similarly,
the incoming passenger should find the incoming bag-
gage room, the cab stand, and the means of exit to sub-
way station or to street, presented to him in quick and
logical succession.

The express and long-distance passengers, whose
progress through the station either in departing or
arriving is necessarily retarded by ticket purchasing
and the checking of baggage, should be entirely sepa-
rated from the suburban passengers, who almost in-
variably pass direct from the street to the car without
any delay in the station.

Lastly, in view of the vast increase which must
necessarily and rapidly take place in the future, the
station must be built on a scale much larger than is
absolutely needed by the present volume of travel;
and this provision must extend not merely to the area
devoted to passengers in waiting rooms, ticket lobbies,
and concourse, but to the station yard itself, which
must be extended in area to accommodate the larger
number of trains that will be required.

Now, it must be admitted, after an impartial study
of the plans of this great undertaking, that the above
requirements appear to have been fully met and all
the provision for the future made that can reasonably
be asked.

Architecturally, the station building will present a
massive and dignified appearance, worthy' of what is
probably the most important railroad tei"minal in
America. The architecture of the building is through-
out and without exception an expression of the plan;
none of the decoration being used merely for architec-
tural effect, but everything serving some useful, struc-
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tural purpose. Thus the main piers under the great
arched roof of the concourse, and at the intersection
of the roof and its transept, are necessary to carry
the load of the massive steel work of the roof. This
is true even of the two massive piers that flank the
main entrance on Forty-second Street, their great
mass serving to take the horizontal thrust of the
arches. The only possible exception is the pairs of
columns between the arches of the Forty-second Street
entrance; and these are placed there merely to accen-
tuate the fact that this is the main approach. The
proportions of the facade are truly monumental, the
main arches being 33 feet in width by 60 feet in height,
and the cornice being about 75 feet above the street
level. The whole structure will be faced with gray
granite, and with its great frontage of 300 feet on
Forty-second Street and twice that distance on Van-
derbjlt Avenue, and with an open width of street of
from 130 to 140 feet to afford a fitting point of view,
it must long remain one of the most successful of the
monumental buildings of New York city.

- —

THE LIFE OF A BARREL,
BY GEORGE E. WALSH.

The introduction of improved machinery in its manu-
facture has made the American cooperage business the
largest in the world. There are upward of 300,000,000
barrels and circular packages manufactured in this
country annually, and the demand increases so that
this output must be steadily broadened in order to
keep pace with the growth of the business. The largest
consumption of barrels is in the cement business, which
approximately demands 35,000,000 a year for the trade,
while flour comes next, with a demand for 22,500,000;
fence staples, bolts, nuts, and nails require 18,000,000,
and sugar 15,000,000. Roasted coffee, spices, crockery,
and fruits and vegetables use up about 5,000,000 bar-
rels a year each, while the glassware trade, baking
powder companies, distilled liquor manufacturers, and
candy, tobacco, and cheese packers are big users of bar-
rels, averaging in each trade from 2,000,000 to 3,000,000
barrels. The consumption of barrels for molasses, oil,
lard and pork is also enormous, while dry paint, glue,
snuff, oatmeal, screws, castings, and general hardware
articles annually increase the demand on the cooperage
supply.

‘While the amount of expenditures for barrels can
be closely estimated for a given year, it is not possible
to say how many barrels are in actual use. The life of
a barrel is put down at one year by the trade; but
that is far from true. The great majority of barrels
have as many lives as a cat. They begin as sugar or
flour ‘barrels, and are then sold to the farmer for ship-
ping his produce to market. It may be they are re-
turned to him several times, carrying potatoes or
pickles to market in the first trip, and then cabbages
or lettuce in the next, each cargo being lighter in weight
than the previous one, owing to the weakened condition
of the barrel. Finally, the barrel may serve out its
life work as a garbage receptacle, and be burned in
the end in some tenement home to keep out the win-
ter’s chill. Thus it may be said that a barrel serves
a more useful career than almost any other manufac-
tured article, and its life is much longer than a season.

The dem&nd for barrels is steadily increasing be-
cause modern machinery has made it possible to make
them for the trade cheaper than almost any other
form of package. That it is the most convenient form
of package has long been acknowledged. The ancient
cooper’s art was a skilled one, and the work of cutting
out the staves and then assembling them required
long practice and apprenticeship. To-day machinery
performs in a fraction of the time what hand labor
did so slowly and clumsily.

The modern veneer machines have been instrumental
in reducing the cost of barrels. Hand labor is elimin-
ated here to such an extent that the work of feeding the
machines constitutes most of the requirements of the
operators. The staves are cut to the required thickness
by the machines, and then pressed into shape by hy-
draulic pressure until they are ready for the assembling
machine.

A feature of barrel-making in this country is the
grading of the circular packages so that all the lumber
brought to the factories can be utilized. One class of
barrels must be absolutely water-tight, without a flaw
of any kind in their staves. Barrels made for the oil,
whisky, and paint trade must not only be flawless, but
they must have a resistance power equal to a lateral
pressure of five hundred pounds. In order to secure
this the staves must be put to a rigid test beforehand,
and they must be cured so there will be no danger of
shrinkage and damage when put into use. Lumber
used for this work must be carefully selected, and it
must be cured by nature’s slow but sure process. Kiln-
dried lumbrr would never do. The condition of kiln-
dried wood is such that it would prove too brittle.

The choicest oak, hickory, ash, or other hard wood
must be selected for barrels used for such purposes, and
their cost is consequently in proportion to the extra
labor and cost of the raw' product. Out of every dozen
trees in an ordinary woods only four or five will be
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found to pass the most rigid examination and tests.

The second grade of barrels comprises those which
have to endure a great lateral strain, but which do
not have to be water-tight. To this class belong the su-
gar barrels, and all those used for packing hardware.
The staves must be made of hard wood, but they only
require strength and a power to resist three or four
hundred pounds lateral pressure. It is possible to use for
these barrels most of the lumber rejected for the first
class of barrels. There must not be knot holes in the bar-
rels, however, for tightness to some extent is essential.
While the sugar and flour barrels have paper lining in-
side of them, they will spill more or less of the con-
tents if holes and cracks of an unusual size are left in
them.

The third grade of barrels includes those used in the
hardware trade and for packing tobacco, spices. and
coffees. The weight of these articles is no less than
sugar or flour, but their sides need not be so tight.
The barrels and kegs for the hardware trade must
be stout, but lumber can be used that is somewhat de-
fective.” Knots are not necessarily a bar to the use of
staves. Some of the rough lumber used up in this way
is practically of little or no use for the manufacture of
any other kinds of circular packages. The cost of the
raw material being smaller, the barrels can be sold to
the trade from fifty to sixty per cent less than those
made for sugar, molasses, oil, whisky, and paints.

The question of hoops for these commercial barrels
is fully as important as the staves. The use of wire
and flat iron hoops has become quite universal, but
where wooden hoops can be used as well, they always
receive the preference. The most satisfactory method
is to use wooden hoops, reinforced by iron or wire
ones. A great many of the barrels used in the trade
are thus held together. There is a uniformity of
strength existing between staves and hoops which must
be carefully computed in the manufacture of barrels
for the different trades. To make hoops that would
break at a straining point of two hundred pounds for
barrels that were built of staves guaranteed to with-
stand a pressure of five hundred pounds would be a
waste of good material. If anything, the hoops must
have a resistance more than equal to that of the staves.
The hoops are consequently the most important part of
the barrel. Stout hoops will hold a barrel together even

-when the staves are weak, and it is possible to hoop a

barrel of 200 pounds resistance.so that it will resist a
pressure for a time of 500 pounds. The breaking power
of “either the wooden or wire hoops is carefully com-
puted for each class of barrels, and when properly
made and applied they will insure a long life to the
circular packages. The life of the barrel is estimated
by the life of the hoops, and to prolong it beyond that
period new hoops must be supplied.

—_———t et ——

DETERMINING A SHIP'S BEARING BY WIRELESS
TELEGRAPHY.

A Boston inventor has devised a means for determin-
ing the bearings of navigable vessels u..der all condi-
tions of weather, the object being to provide improved
indicating devices for use with a ship’s compass and
the wusual sailing-charts, whereby the bearings of
known objects at a distance from the ship may be posi-
tively determined at times when owing to fog or storm
the landmarks may be invisible.

The invention is based upon the scientific fact that
“Hertzian-wave” impulses or signals may be conveyed
over long distances without connecting-wires. This
principle is utilized to determine the position of the
ship with relation to known landmarks, thus render-
ing navigation safer and avoiding delays in the move-
ment of vessels caused by foggy or stormy weather
when the usual sight observations cannot be taken.

The apparatus, carried on the ship, is applied to
or connected with the binnacle, which incloses the
ship’s compass; and it consists, primarily, of a receiv-
ing instrument electrically connected with an upright
conductor so shielded that it can receive only the
wave, impulse, or signal (coming from a transmit-
ting station on shore or from another ship or light-
ship) through a lateral opening or slot when such
exposure is in proper range radially with said ship or
shore station. The conductor is surrounded by a ro-
tatable shield, cap, or tube slotted vertically to admit
the wave or impulse from a given station at such time
only, in its rotation, as the siot or opening is approxi-
mately between said station and the inclosed con-
ductor. With this apparatus or its equivalent when
used on shipboard a rotatable pointer is employed ex-
tending over and close to the compass, always in the
same radial vertical plane as the slot or exposure, to
indicate on the face of the compass the bearing of the
station from which emanates the signal or impulse
reaching the receiving instrument through such slot
or exposure.

With this system of taking bearings each lighthouse
and prominent landmark will have a distinctive name
or number by which it is known and designated on
sailiag-charts, and each will be provided with a trans-
mittiLg instrument adapted to continually repeat its
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name or number or to automatically transmit such
impulse, wave, or signal as shall make the identity of
the station certain. Then when a ship appears off the
coast provided with the receiver and compass attach-
ments, the elevated conductor receives through the
slot of its rotating and intermittingly-acting shield
the impulse sent seaward from the transmitting sta-
tions, and the navigator notes at once on his chart
the bearing of the station as denoted on his compass-
dial by the indicating pointer. From another shore-
station he receives a different signal, and by the cross-
bearings thus secured he obtains his reckoning, show-
ing exactly where on the chart his ship should be. A
transmitting instrument on the ship will at such times
be able to communicate with the shore-station, thus
making its presence and its exact location known.
SCIENCE NOTES.

A telegram has been received at the Harvard Col-
lege Observatory from Prof. W. W. Campbell at Lick
Observatory stating that a sixth satellite of Jupiter,
suspected by Perrine in December, was discovered by
him January 4, 1905. The position with respect to
Jupiter from previous plates taken in January, is as
follows: Position angle 269 deg., distance 45. The
distance is decreasing 45 sec. daily. The apparent mo-
tion is retrograde and the magnitude 14. Derived from
observations with the Crossly reflector on December 3,
8, 9, 10, and January 2, 3, 4.

A clock which will run for two thousand years has
been invented by Richard Strutt, son of Lord Rayleigh.
The motive power is a small piece of gold-leaf which
is electrified by means of a very small quantity of
radium salt. It bends away from the metal substance
and keeps moving under this influence until it touches
the side of the containing vessel. At the moment of
contact it loses its electrical charge and then springs
back and is again electrified, and the process repeated.
Sir William Ramsay considers that this may be made
into a very reliable time-piece at an expense of about
$1,000.

President Roosevelt has become the honorary presi-
dent of a committee representing the United States,
which is to be a portion of an international organiza-
tion, including the heads of all of the Powers of Eu-
rope, to make excavations at Herculaneum, which, to-
gether with Pompeii, was destroyed by an eruption of
Vesuvius in the year 79 A. D. Prof. Waldstein has
secured the consent of the King of Italy to act as the
head of the international committee. King Edward
will be at the head of the committee in England, Em-
peror William in Germany, President Loubet in France,
and King Oscar in Sweden. The international com-
mittee will have headquarters in Rome, over which
the King of Italy will preside. Representatives of
every nation will be at Herculaneum, and, once started,
the work will be pushed rapidly.

E. Demoussy has made a series of experiments to
show the growth of plants in an atmosphere charged
with carbon dioxide gas. In this case the plants reach
an increased development over the plants growing in
ordinary air. He used two glass boxes each of over
one cubic yard capacity and containing a number of
pots. The first was not entirely closed and was used for
the plants growing in ordinary air. The air supply was
sufficiently renewed to give the average conditions, and
a number of tests gave the normal amount of carbonic
acid, or 3-10,000ths. In the second box a certain
amount of carbonic acid gas was introduced each day
so that the proportion reached 18-10,000ths. In the
evening' this became less, but never fell below 12-
10,000ths, so an average of 15 could be admitted, this
being five times the amount contained in ordinary air.
During the day the plants were protected from the
sun’s rays by cloth covers, and at night the boxes were
opened so that they were well aired. For the experi-
ments he chose four sprouts as nearly alike as possible,
placing them in ordinary flower-pots in garden earth,
one pair in each box. The observations were made
from the end of May to the end of July, at which time
the plants were cut and weighed. The following re-
sults show the increase in growth due to the carbonic
acid. The weights are those of all the part of the
plant lying above ground. At the beginning the
weights were very small, as the plants had just sprout-
ed; only the geranium, mint, and fuchsia came from
buds. The first figure gives the weight in ordinary air

and the second in the air charged with gas. Coleus,
34 grammes; 50 grammes. Lettuce, 21; 36. Gerani-
um, 45; 118. Castor, 26; 45. Mint, 28; 36. Red to-
bacco, 30; 54. White tobacco, 51; 101. Poppy, 21; 30.

Fuchsia, 30; 29. All but one, the fuchsia, show a great
increase, with an average of 60 per cent. The appear-
ance of the plants is the same in both cases, but the
dimensions are somewhat greater .in the latter case.
For many of the plants the flowering is more rapid
and abundant in the charged air. The fuchsia alone
does not show any difference, but this may be due to
the fact that the plants were but little developed in
either case, as the conditions of high temperature and
moisture were probably unfavorable for its growth.
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THE NEW GRAND CENTRAL STATION, NEW YORK,

In the editorial columns of this issue will be found
a discussion of the fundamental principles laid down
by the architects of the new Grand Central Station, for
their guidance in determining both the internal ar-
rangements and the general architectural appearance
of this great structure. The station building proper,
together with the general offices of the company and

Frontage on 42d Street, 300 feet ; on Vanderbiit Avenue, 680 feet. Height to cornice, 75 feet.
The New Station as it Will Appear from the Corner of Forty-Second Street and Vanderbilt Avenue.

Restaurant.
Suburban Loop.

Ticket Lobby, 90 x 800 feet.
Waiting Rooms.
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ing determined in every case by the structural engi-
neering necessities of the station. The southerly
tfacade will stretch for 300 feet on Forty-second Street,
and the westerly facade will reach for 680 feet on
Vanderbilt Avenue. The building will extend 625 feet
on Forty-fifth Street, 400 feet on Lexington Avenue,
275 feet on Forty-fourth Street, and 260 feet on Depew
Place. The southerly half of the building incloses the

Suburban Concourse.

Y
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height. On entering, the passenger will find himself
in a vast ticket lobby, 90 feet in width by 300 feet in
length. In the center of this building will be a long,
oval structure, containing the ticket offices. To the
right of this,and forming part of the main lobby, will
be the outgoing béggage room. On the opposite side of
the lobby the passengers will leave the ticket lobby
through three main arches, corresponding to the en-

Warren & Wetmore and
Reed & Stem, Architects.

Grand Concourse, 160 x 470 feet, 150 feet high,
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Express Tracks.
Suburban Tracks.

LONGITUDINAL SECTION THROUGH THE NEW GRAND CENTRAL STATION, NEW YORK, SHOWING THE TWO TIERS OF TRACKS.

the post office and. express buildings, will cover the
blocks lying between Vanderbilt and Lexington Ave-
nues from Forty-fifth to Forty-third Street, inclusive,
and the block fronting on Forty-second Street be-
tween Vanderbilt Avenue and Depew Place. The main
architectural features are governed strictly by the
ground plan, the dominant architectural elements be-

station proper, this portion extending as far north as
the northerly side of the great arched roof, seen in
the perspective view. The northerly part of the build-
ing is given up to the offices of the company.

The imposing main entrance to the station on Forty-
second Street is composed architecturally of chree
massive arches, each 33 feet wide and 60 fcet in

trance arches, and enter a broad gallery, which runs

around three sides of the grand concourse. The ticket

lobby and this gallery, it should be understood, are

at street level. From the gallery, passengers will de-

séend by feur broad staircases, each 25 feet in width,

to the floor of the grand concourse, which, by the way;
(Continued on page 46.)
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A CHICKEN-FEEDING MACHINE,
BY W. FRANK M’CLURE.

Fattening fowls for the market by means of ma-
chinery, on first thought to most people seems ridicu-
lous, hardly more so, however, than the hatching of
chickens by means of an incubator a few years ago.
The incubator has come to stay, and the chicken
feeder, although an innovation, has found a place in
some of the largest poultry yards. Modern genius in
recent years has affected the poultry farm just as
decidedly as it has the apiary or the stock farm, and
its problems have offered a wide field for
scientific study.

It is claimed that chickens fattened by
machinery comprise sweeter and tenderer
meat than those fattened in the ordinary
way. Fowls are fed in this manner for two
or three weeks prior to Kkilling, and in that
time increase in weight from two to three
pounds. The chickens are not allowed exer-
cise in this time, and are allowed no other
food than that which is received from the
machine. The feeding is done twice a day,
and one man can feed 300 chickens in a day.
It is a patent liquid food that is fed in this
manner, the ingredients of which, of course,
are known only to the maker.

The feeding machine is nicely illustrated
in the accompanying photograph. The food
is forced through a tube by means of a suc-
tion pump, which in turn is operated by a
foot pedal. The tube, which is about ten
inches in length, reaches through the chick-
en’s mouth into its crop. In the photograph
this tube is shown on the outside of the
fowl’s neck, reaching to about the same
point as when inserted in the mouth. When
the crop is full the flow of liquid food stops
instantly, and the chicken is not injured in
the least. This feeding by machinery is
done chiefly in the preparation of roasters
for the market and for finishing the fatten-
ing of broilers.

Notable progress has also been made
among poultry raisers in the increased pro-
duction of eggs. It is claimed to-day, that it
is within the power of the poultry owner to
make his hens lay an average three years’
crop in two years, and that even molting is
controlled at the will of the owner. This is

Scientific American

NEW CELOSTAT AND HORIZONTAL TELESCOPE OF THE
ASTROPHYSICAL OBSERVATORY OF THE
SMITHSONIAN INSTITUTION.

A novel form of ceelostat has been designed by Mr.
S. P. Langley, of the Smithsonian Institution, for the
study of the absorption of the solar envelope and for
measuring the energy of sun-spot spectra. Mr. C. G.
Abbot describes this instrument as follows in the

Smithsonian Misecellaneous Publications:
The beam is reflected due south from a rotating
mirror and thence due north from a second mirror
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south track is for the purpose of shifting the second
mirror for different declinations of the sun, the mirror
being at the south end of the track at the summer
solstice.

As it has been thought that this solution of the
difficulties attending the use of the ceelostat will prove
of interest and value to astronomers, a large instru-
ment of this type was ordered from the J. A. Brashear
Company and sent for exhibition to the recently-
closed Louisiana Purchase Exposition. The ac-
companying engraving is reproduced from a photo-
graph of this ceclostat as now being tested
at the Astrophysical Observatory, in connec-
tion with the long-focus mirror above men-
tioned. There is also shown in the illustra-
tion a portion of the “churned” tube of the
horizontal telescope, of which more will be
said later. The celostat carries a thirty-inch
and a twenty-five-inch mirror, the former
turned by a polar axis driven at the rate
of one complete rotation in forty-eight hours,
the latter mounted on a carriage with tra-
verse motions at right angles like the slide
rest of a lathe. The cell of the second mir-
ror is carried by trunnions in a fork, itself
capable of turning about a horizontal north
and south axis, and by these two motions of
rotation, with their fine adjustments, the
beam may be sent in any direction whatever,
though most favorably in a nearly northerly
one. In actual use the reflected beam is de-
pressed about 6 deg. from the horizontal to
feed the long-focus mirror, which is 55 feet
north and about 3% feet below the center of
the first mirror of the ceelostat, directly-
under which the beam passes toward a focus
on the third pier, some 85 feet further south.
To provide for this depression of the beam
from the horizontal, the north and south, or
declinatijon, track of the cewelostat is inclined
upward at a corresponding angle, so that the
reflected beam may always clear the first
mirror. The length of travel of the lower
base of the second mirror on this north and
south track is five feet and the lower base
itself has an east and west track six feet
long on which the upper casting is moved
to and fro to allow for avoiding the shading
of the main ccelostat mirror by the cell of
the twenty-five-inch mirror between 11

an important discovery in this day, when the
demand for eggs is so enormous and the
price so high. In the last annual report of
the Secretary of Agriculture, a statement is made
which gives an idea of the size of the annual consump-
tion of eggs in this country. This report states that
the hens of the United States lay 1,666,000,000 dozens
of eggs a year, the value of which in one month is
enough to pay-the interest of the entire national debt
for one year. There is little question that the sci-
entific study that has been given the subject of poultry
raising in recent years has added materially to this
annual egg production over what it otherwise would
have been. Proper housing, for example, has come to
be recognized as an absolute essential. Also, as pure
air is required for the healthy human being, so also
the well-bred fowl to-day is given plenty of fresh air,
while at the same time drafts are avoided.

It is not unusual nowadays to see numerous small
chicken houses scattered over a large field where the
poultry business is carried on upon an extensive scale.
This arrangement, of course, admits of the various
flocks being housed separately. Artificial heat is sel-
dom resorted to in heating these houses, except in
extreme cold weather. With all surroundings con-
ducive, it is not unusual for one hen to lay sixteen
dozen eggs in one year,
and even better records
than this are often made.
Few poultrymen, however,
attain such records with
their flocks unless they
have made a study of the
numerous scientific meth-
ods of caring for them.

A new application of
wireless telegraphy has
been introduced by two
English inventors. The
device is purely for enter-
taining purposes, consist-
ing of the operation of mu-
sical boxes placed at dif-
ferent points from one
common center. There is
a receptacle in which the
coin is placed, and imme-
diately a musical box
placed at a distance, such
as in another room, com-
mences to play.

A CHICKEN-FEEDING MACHINE.

over the top of the first. The beam from the first mir-
ror shoots upward at an angle with the vertical equal
to the sum of the angles of latitude and deélination;
and for the sun at Washington this angle is about
62 deg. at summer solstice and 16 deg. at winter sol-
stice. Therefore to give a horizontal northerly directed
beam the second mirror is to be inclined forward 14
deg. at the former period and 37 deg. at the latter.

In this form of ceelostat the moving mirror is never
used in very different positions, so that owing to
the consequent probable constancy of figure in the mir-
ror it seems to be well suited to long exposures in
stellar photography.

At noon of the equinoxes the second mirror if ex-
actly south of the first would cut off the beam, and at
summer solstice it must be further south than in
winter to reflect the beam clear over the first mirror.
Accordingly the second mirror is provided with a car-
riage and two pairs of tracks at right angles like the
slide rest of a lathe, so that the mirror may be dis-
placed to the west a little before noon when the sun
is in its southern declinations, and can be shifted
back to the east a little after noon. The north and

THE TWO-MIRROR CELOSTAT OF THE SMITHSONIAN ASTROPHYSICAL OBSERVATORY.

o’clock and 1 o’clock near the times of the
equinoxes.

Early experiments on an artificial star
with the long-focus mirror, before the completion of
the ceelostat or the installation of a tube, showed con-
clusively that the “boiling” caused by irregularities of
the atmosphere over the grass-grown soil between the
mirror and its focus was far too great to permit any-
thing like satisfactory definition on the solar image,
and therefore the novel device of a tube with provision
for stirring the air by means of a blast was ordered.
It consists of a main horizontal tube 24 inches in in-
ternal diameter with diaphragms at five-foot intervals,

. and with an inclined flared tube uniting with the

main tube at the north end close in front of the con-
cave mirror. At intervals of about five feet, five-inch
ducts lead to air-mains 14 inches in diameter, whjch
in turn at length unite in two twenty-inch mains lead-
ing to the intake and blast respectively of a twenty-
nine-inch fan blower with direct-connected 2%4-horse-
power electric motor. It is so arranged that the
openings in the telescope tube communicate with the
blast and suction of the blower alternately, so that
the air within the tube is repeatedly carried thrmigh
the system and churned over and over. Thus the
path of the beam from the ccelostat to the focus of
the mirror is thoroughly
stirred, but nothing has
been done as yet to intro-
duce stirring between the
celostat and the sun. It
is possible that an attempt
will be made later to stir
the path of the beam in
the eighty feet immediate-
ly above the ccelostat, if it
is found impossible to get
good enough definition
with the present arrange-
ments.

It should be recalled
that the conditions re-
quired for bolometric work
are quite different from
those suited to direct eye
vision or to photography.
Bolometric studies require
unchanging transparency
of the air, else difference
in the galvanometer deflec-
tion may be due to alter-
ations in transparency of
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the intervening medium and not to the properties
of the source of light. Thus those times when thin
cirrus clouds, fog, or smoke cover the sun, which are
well known by solar observers to be the times when
“boiling” is apt to be diminished, and which are the
most favorable opportunities for visual and photo-
graphic observations, are quite unsuitable for bolo-
metric work. Indeed, the best time for this is some-
what after noon on those clear October days when
“boiling” is apt to be at a maximum, but cloudiness
at a minimum, and it is probable that the definition
obtained in such conditions will never be the best.
Trials made thus far have demonstrated the great
value of the stirring apparatus, not only to diminish
“boiling,” but to preserve a constant focal length and
tolerable definition. “Boiling” is still of course notice-
able, because the long reach of air above the celostat
is not stirred, but the image is far better than couid be
obtained with the earlier appliances, and owing to the
massive piers and to the simplicity of driving mechan-
ism, it is less subject to jars and wandering.
— . r—
THE BRONTOSAUR. HOW A GIANT PREHISTORIC ANI-
MAL WAS DISCOVERED, TRANSPORTED AND RESTORED.
In 1897 Mr. Walter Granger, of the expedition sent
out in that year by the American Museum of Natural
Histery of New York, found in the southeastern part
of central Wyoming, not far from the Medicine Bow
River, the first fruits of the greatest collection of the
fossilized remains of extinct reptiles
that has ever been discovered in any
one locality. Previous prospectors had
taken fossils from the region, but had
abandoned it for other fields, so that
Mr. Granger really rediscovered it. It
will be remembered, from various ac-
counts published since then, that
weathered fragments of dinosaur bones
were so common at this place that they
were taken for bowlders of peculiar
shape, and that a couple of Mexican
sheep herders had used these fossils
for the foundations of their hut. This
Bone Cabin Quarry, as it came to be
called, was about ten miles south of
the famous Como Bluffs, from which a
considerable number of fossilized
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R. Knight. Prof. Henry Fairfield Osborn, curator of
the Department of Vertebrate Pal®ontology at the
American Museum, believes that at the Bone Cabin
Quarry, on the other hand, the conditions were dif-
ferent; that this was the area of an old river bar
which, in its shallow waters, arrested the more or
less decomposed and scattered carcasses that had
slowly drifted down stream toward it, from almost
the entire region through which the river took its
course.

The greatest of these creatures were the giant
dinosaurs, and very probably no animals existing on
land have ever approached them in size and bulk.
The evidence of the freely commingled remains shows
us that at least three distinct kinds of these giant
dinosaurs existed at the same time in the same region.

The dinosaur named Diplodocus by Marsh is most
completely known. The American Museum’s first find
in the Bone Cabin Quarry was the previously unknowa
hind limb of this dinosaur, a find that showed it was
distinguished by relatively long, slender members
and may popularly be called the “long-limbed
dinosaur.” The major portion of a great skeleton un-
earthed in the Bluffs and a larger one found about
ten miles north of the Bone Cabin Quarry furnished
practically complete knowledge of the great bony
frame of this giant lizard. By contrast the second,

the Brontosaurus, or “thunder saurian” of Marsh, was
relatively shorter in body and more compactly built,

skeletons had previously been taken.
The finest specimen among these is
Prof. Marsh’s Brontosaurus excelsus,
now one of the treasures of the Yale
Museum.

When fossil bones of one kind are
found in different places within a rea-
sonable distance of one another, they
usually occur in one stratum, which
has cropped out at different points.
This is true of the remains found at
the Como Bluffs and at the Bone
Cabin Quarry, the bone layers there
exposed being of the same age, and
originally an unbroken level stratum
which may be designated as ‘“the dino-
saur beds.” When the contiguous
Laramie Mountains and the Freeze-
Out Hills were formed by the shrink-
ing of the earth’s crust, this stratum

Covering the Excavated Bones with Plaster of Paris.

The figures on the plaster show what each bone is and where it was found.

JANUARY 21, 1905.

preclude the possibility of finding an entire skeleton.
Especially is this true o the smaller bones, such as
those of the head, or those not firmly bound together
by strong ligaments. These often become scattered
or so badly crushed by the weight of the strata which
accumulate above them that it is not worth while to
mount or even reconstruct them. The Brontosaurus
now in course of erection at the American Museum is
unusually well preserved, and it is, fortunately, of
nearly the same size as the Yale Museum specimen.
This fact smoothed over a number of difficulties. The
skull was not found, and in fact is known only by in-
complete portions of the jaw and of the back of the
head. The reconstructed skull is based on these frag-
ments and on the known skull of a nearly related
species. The heads of these herbivorous dinosaurs,
by the way, were comparatively small in size and
altogether out of proportion with the ponderous body.
We can hardly understand how this very small head
with its light jaws and slender, spoon-shaped teeth
could adequately supply the food necessary to nourish
the great creature. Prof. Osborn is of the opinion that
the animals fed on some very plentiful and nutritious
water-plant, which was swallowed in large quantities
without mastication, there being no grinders or molars
in the head.

The Brontosaurus was among the most highly spe-
cialized of the herbivorous dinosaurs—probably the
last of the race. Evidence of this is found in the
wonderful construction of the bones,
especially of the vertebrae. The bones
were excessively light for their size
and strength. They are so shaped that
every unnecessary particle is dispensed
with, are hollowed out wherever possi-
ble and braced wherever necessary,
and are porous in the centra. The ac-
companying photograph of the verte-
bra clearly shows the remarkably effi-
cient construction, from an engineer-
ing standpoint, to withstand the enor-
mous strains and stresses incident to
moving the huge bulk of a creature
from 60 to 70 feet long. It shows also
how similar the principle of structure
is to the modern T-iron one. From
the tip of the tail to the head the struc-
ture of the vertebra changes with the
mechanical requirements. Exactly
what these were, however, has not
been thoroughly studied, as little is
known about the musculature of the
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was correspondingly warped and
wrinkled into numbers of great folds
or rock waves. Surface erosion of
wind and water has been responsible
for the subsequent removal of great
portions of the crests and upfolds or
“anticlines” of these waves, thus exposing the edges
and allowing the weathering out of the fossilized
contents of the strata. This layer, usually about two
hundred and seventy feet in thickness, is entirely of
fresh-water origin, but both above and below it are
strata which show that there had been previous and
subsequent invasions of the sea, the first forming the
ichthyosaur and the latter the mosasaur beds. Owing
to the uplift of the various mountain ranges, this
great dinosaur graveyard is found to crop out along
the entire eastern face of the Rocky Mountains,
around the Black Hills and in all parts of the Lara-
mie Plains. Dinosaur bones may be found almost
everywhere, but up to the present, in no locality have
they been seen in such profusion as in the two well-
known places mentioned before.

In the excavations at the Como Bluffs the remains
were found thoroughly scattered and from twenty
to a hundred feet apart, an entire skeleton or even
the larger part of one being extremely rare. In the
Bone Cabin Quarry, on the other hand, the American
Museum expedition found a vast number of skeletons,
not only close together, but often closely commingled,
remains of most of the animals of that region at that
period, from the largest of the giant dinosaurs to the
smallest and most bird-like kind. The Bluffs appear
to represent the ancient shore line of a muddy estu-
ary or lagoon, such as is depicted in the accompany-
ing drawing of a Brontosaurus restoration by Charles

body. A further demonstration that
the Brontosaurus was highly special-
ized is given by the pelvis. In primi-
tive vertebrates there is little connec-
tion between the pelvis and the back-
bone. Here the pelvis and the adja-
cent vertebre are intimately con-
nected. The anterior tail vertebra
are peculiarly shaped to strengthen
the pelvis, and the one nearest to this
is, in fact, a part of it. The lateral
flange of this vertebra is in part prob-
ably a modified rib, being deepened to
give added strength with which to re-
sist the tremendous torsional strains
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Appearance of the Fossil Bones when Uncovered.

THE RESTORATION OF THE GIANT LIZARD, THE BRONTOSAUR, AT THE AMERICAN

MUSEUM OF NATURAL HISTORY, NEW YORK.

but more massive in structure. Considerable portions
of the skeletons of perhaps a score of the great herbivo-
rous dinosaurs are preserved in the Yale, Carnegie
(Pittsburg), Field Columbian and American muse-
ums, while much less abundant and more incomplete
remains have been found in England near Oxford.
Of another type, and much smaller in size, were the
carnivorous dinosaurs. They were bipeds with bird-
like feet and sharp claws, and, in contrast with the
two foregoing types, had large heads with sharp,
pointed teeth. The marks of these teeth have been
found upon the tail vertebra of both Diplodocus and
Brontosaurus, showing that if the carnivora did not
destroy the ponderous and slow-witted lizards of the
other types, they at least fed upon their carcasses.

In 1898 the largest known and at the same time
the most complefe Brontosaurus skeleton was discov-
ered about three miles west of the Bone Cabin Quarry.
It was worked out with great care, and is now being
restored and mounted complete at the American Muse-
um under the direction of Prof. Osborn. When fin-
ished it will be the only mounted skeleton of a
Brontosaurus in the world, though at the Yale Museum
the pelvis and hind legs of a dinosaur of this kind are
mounted, and another splendid skeleton of a Diplo-
docus is being reconstructed at the Carnegie Museum,
Pittsburg.

As can be readily understood, the natural processes
incident to the preservation of. these fossils. almost

on this portion of the frame, the
pivotal center of motion undoubtedly
being at the hips.

It is supposed that the two inverted
V-shaped prongs under the hind legs
were used to rest upon in a sitting
posture, and that there was a great pad of cartilage
or connective tissue at the point of each V. It is not
believed that the Brontosaurus was able to sit up on
the hind legs and tail like the modern kangaroo, as
at no point of the tail is found the peculiar bend or
the fusion of vertebra usual in this case.

The Brontosaurus was supposedly aquatic, but not
marine. As in most aquatic animals, the ends of the
bones at the joints are rough instead of smooth. It is,
in fact, beginning to be doubted whether it ever came
out on land, though the comparative lightness of its
bones, usual in walking or flying animals, but not in
swimming ones, seems to indicate that part, at least,
of its life was spent out of the water. The five toes on
the hind feet are thought to have been used to force
the body along the muddy bottoms of the shallow
lagoons which the Brontosaurus supposedly frequented.
Pal®zontologists have not, however, accounted for the
single claw on each forefoot. The fact that there really
was only one claw on each forefoot is proven by the
numerous fossilized footprints that have been found.

The mental and physical labor, the time and patience
necessary successfully to complete a restoration of
this kind, can hardly be appreciated by the layman.
The expeditions that are sent out each year to search
for fossils or to recover those already found, entail
great labor and expense. The real work begins,
though, with-the removal of the fossils from the rock,
clay, or_shale matrix, and this excavation is a very
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delicate operation, as the bones are brittle and frac-
ture easily. As they are uncovered little by little,
the bones are closely covered with tissue paper or very
thin muslin and gum arabic. Over this, as they are
gradually laid bare, plaster of Paris is applied, till the
entire bone is covered. Sometimes, if the bones are
much shattered, no attempt is made in the field to
excavate them, but the surrounding matrix is cut out;
and shipped in a block. In the case of the large bones,
the plaster envelope is strengthened with wooden ribs
and the whole bound with wet rawhide which is then
allowed to shrink and closely bind the whole. The
fossils are next carefully crated and hauled to the
nearest railroad siding for shipment. This sometimes
means a bad trip of many miles over rough country
and is frequently the cause of much difficulty.

The actual laboratory work of patching up fractured
bones, restoring or reproducing missing ones, of put-
ting them properly together and in a proper posture,
means months of thought and labor. It can readily be
understood that it is a matter of some difficulty to pose
a skeleton 60-odd feet long and 15 feet high at the
pelvis. Some of the individual bones are enormous.
The femur of the hind leg is 5 feet 1014 inches long,
the total length of the body being estimated at 66 feet,
while the remarkably small head is only 27 inches
long. In the Field Columbian Museum are preserved
the limb bones of a related species, the Brachiosaurus,
the femur of the hind leg being 6 feet 8 inches long.
Assuming the proportions to be the same, the Chicago
specimen would have been 70 to 72 feet over all.

The construction of the iron framework used in a
restoration of this kind is no mean feat of practical
engineering. The photographs of the hind and fore
limbs give a clear idea of the way in which this is
done. For supporting the weight of the large bones
of the limbs and backbone, heavy wrought-iron pipe
of large size is used. This is bent and curved so as to
conform closely to the natural angulafities, as shown.
The bones are fastened to this by means of lighter
piping and reducing crosses. Light channel irons and-
flat bands are also used, as may be seen in the manner
in which the bones of the pelvis are supported and
bound together. The photograph of the vertebre shows
how these are joined to the heavy supporting pipe by
means of smaller pipe and reducing tees.

Some idea of the length of time that work of this
kind takes may be gathered from the fact that it took
two men at least a year to work the bones out of the
matrix, at least six months to restore the missing
parts, and at least ten months to mount the bones,
weld and bend irons, etc. Nor does this include the
time spent by the field parties or by Prof. Osborn and
other scientists, and Mr. Adam Hermann, head pre-
parator of the department, in planning and laying out
the work.

This department of the American Museum is one of
the most interesting ones in the institution. The col-
lection comprises the extensive material collected by
the late Prof. E. D. Cope, chiefly between 1870 and
1890, and the much larger collections made by the
expeditions which have been sent out by the Museum
every year beginning with 1891. ’

‘We are indebted to Prof. Osborn for courtesies in the
preparation of this article.

The Congo (Belgian) Telegraph.

The telegraph and telephone lines of the Belgian
Congo region show some peculiarities both in the con-
struction of the lines and their operation, owing to
the climate and the character of the country. Where
the lines run through the forests, the wires are placed
as much as possible upon trees and in other cases
upon iron poles. The wire, which is of phosphor-bronze,
is painted black, so as not to attract the attention of
the natives, who lay hands upon all the copper they
can find. The other brilliant objects of the line, such
as the insulators, are also painted black. A cutting
30 feet wide is made through the forest for the line,
so that there is no risk of fire or from falling trees.
Besides the telegraph offices of Leopoldville, Kwamouth,
and Coquithatville, there are nine telephone offices
and six cabins. The latter are used for communicating
with the steamboats on the river. The first hours after
sunset are the best for telephoning, and it is possible
to telephone direct from Matada to Kwamouth, or 380
miles. From the latter point to Boma, or 410 miles, the
voice is still heard. After 10 o’clock A. M. the heat
makes it impossible to use the telephone, especially in
the rainy season. This is due to the fact that a return
wire is not used, and the use of the earth return is
accompanied by great disturbances in the middle of the
day. The greatest enemies of the telephone lines are
the wild animals. In the rainy season atmospheric dis-
charges often strike the wires, therefore the lines need
to be constantly inspected and repaired. Within the
last two years the government has been experimenting
with a wireless telegraphy system between Boma and
Ambrizette to ¢onnect the land lines with the sub-
marine cable,

‘was concerned;
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THE TASMANIAN BLUE GUM—AN IDEAL TIMBER FOR
HARBOR BUILDING.
BY HAROLD J. SHEPSTONE.

The erection of the great National Harbor, at Dover,
on the south coast of England, has called attention to
the wonderful properties of the Tasmanian blue gum
(Bucalyptus globulus). It is at once one of the strong-
est as well as the most durable and densest timber in
the world. It is so heavy that it will sink like a piece
of lead, while it is also practically immune from the

attacks of the seaworm. These facts have only lately

been more or less known to timber experts, hut the
presence of a large number of piles of Tasmanian blue
gum at Dover, where they were tested together with
other timber, has shown in the most striking manner
the superiority of this wood for the erection of staging
in galt water. .

Before dealing further with the wonderful strength
and remarkable density of the blue gum, it is as well
to note that the harbor where this wood is being ex-
tensively employed is one of the biggest enginee}ing
feats ever undertaken. It is being formed by extending
the well-known Admiralty Pier at Dover some 2,000
feet, the erection of an eastern arm 3,320 feet in length,
and the building of a breakwater 4,200 feet long. Natu-
rally, the carrying out of such a huge undertaking
called for an enormous amount of timber, the mini-
mum quantity required being given as follows: Hard-
woods, principally greenheart and rock elm, 25,000
cubic feet; and softwood, pitch pine, redwood, etc.,
75,000 cubic feet for permanent work; and for merely
temporary staging, 550,000 cubic feet of blue gum and
other hardwood; and pitch pine, etc.,, for superstruc-
ture, 850,000 cubic feet; or some 1,500,000 cubic feet of
timber in all.

It was not necessary, of course, to go to Tasmania
for the execution of such an order, so far as quantity
indeed, some of the timber used for
piles at Dover has been imported from Vancouver’s
Land, and on the whole there has been very little fault
to find with it. Then why, one may well ask, did the
contractors avail themselves of the services of their
timber expert, Mr. W. Heyn, and dispatch him on a
journey of 14,000 miles to Tasmania, to bring home
piles which could have been purchased cheaper in
America or Canada? The reasons were many. To
secure Oregon piles 100 feet in length and 18 to 20
inches square (the necessary dimensions) was by no
means difficult; but Tasmanian blue gum piles were
preferable, chiefly on account of their greater specific
gravity. In the first place, it was found impossible to
get a pile of Oregon 100 feet in length into position
for driving into the ground through 47 feet of water
at low tide, on account of the strength of the tides and
currents, unless it was “weighted” with iron at the
end. This at once entailed an extra expense in mate-
rial and labor of nearly $50 per log.

But the blue gum péssessed other advantages over
its rival Oregon. The Teredo navalis, or seaworm, lit-
erally honeycombing its way through the latter, ren-
dered it after some time unfit for further use as a pile.
As a rule, the timber was injured through the ravages
of this little animal after a period of about eighteen
moaths to two years. Now, it is not difficult to see that
as the piles are only employed to carry temporary
staging, so as to enable the 40-ton concrete blocks of
which the harbor walls are being built to be placed
in position, a great saving is effected by using them
over and over again as the blocks are laid. That was
impossible for any great length of time in the case of
Oregon wood, but with Tasmanian blue gum it was
entirely different. Being immune from the attack of
the sea insect, the greater proportion of the blue gum
piles at Dover have been in constant use for over three
years, some having been driven three or four times,
and there is no reason why they should not be re-em-
ployed in this manner till the whole work is completed.
On account of their high gravity it is not necessary to
weight them, and should they get carried away by
accident they would sink where they feil, and could
easily be recovered, instead of floating about as Oregon
would do, a menace to the works or to ships or steam-
ers. Some idea of the density of this wood may be
the better understood when it is stated that it has a
specific gravity of 75 pounds to the square foot, where-
as water is but 65 pounds. A pile of blue gum, there-
fore, 100 feet long and 20 inches square, would turn
the scale at nearly 10 tons, while an Oregon log of
similar dimensions, having only a specific gravity of
48 pounds per square foot, would only weigh 6 tons,
and consequently float.

To obtain a pile 100 feet in length and 20 inches
square, parallel from top to bottom, demands a tree
15 to 18 feet in girth 5 feet from the ground, and about
150 feet to the first branch. The Tasmanian blue gum
easily attains this height. Indeed, so far as height
and general beauty are concerned, the blue gum is no
mean rival to the famous Redwoods of California. A
large quantity of the timber to be seen at Dover came
from the yards of Messrs. Gray Brothers, of Adventure
Bay. Mr. Gray, the head of the firm, states that they

:is perfectly sound.
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often come upon trees from which they could cut piles
160 feet long (that is, 60 feet longer than required by
the contractors at Dover), before the first branch is
reached, and others 230 feet high measure 7 feet
through at the butt. Nor are these figures by any
means the largest recorded for Tasmanian blue gum.
Mr. Perrin, formerly Inspector of Forests in Tasmania
and afterward in Victoria, mentions having measured
a fallen blue gum at Geeveston (on the Huon River)
which had a length of 330 feet; and Mr. R. M. John-
ston, the eminent government statistician, speaks of
“the Tolosa blue gum,” also 330 feet high; and Baron
von Meuller, the well-known Australian naturalist, says
of a blue gum growing at Southport in Tasmania that
it contained “as much timber as would suffice to build a
90-ton schooner.” And when speaking of these giants, it
sho'1ld be borne in mind that they are not isolated
cases, mere curiosities, but that trees of from 200 to
250 feet are fairly common in the forests, extending
over thousands of acres in the Huon and Peninsula
districts of Tasmania, rising high and clear of boughs
like the masts of great ships.

The wonderful strength and lasting qualities of the
Tasmanian blue gum have been more than demon-
strated at the Dover Harbor Works, where their em-
ployment has given the greatest satisfaction, thus
calling attention in the most emphatic manner to the
commercial value of Tasmanian timber. Tests very
carefully made and at long intervals show that tic
Tasmanian wood will sustain about double the weight
of English oak before breaking, and will even regain
its elasticity after bearing a weight at which oak
breaks, while as to its longevity under water no limit
appears so far to have been reached. Many instances
could be quoted in confirmation of this statement. An
old ferry-boat built of blue gum in 1818, and which for
more than fifty years has been lying a wreck between
high and low water mark on the banks of the Derwent
in Tasmania, shows no signs of decay to-day, and the
wood, beyond a few stains from the iron tastenings,
A portion of this old vessel is
shown at the Hobart Museum, among a collection of
Tasmanian timber. In speaking of the commercial
value of this particular wood, one must not forget that
a good deal of it is to be found growing within six to
ten miles of the seashore, thus considerably reducing
the difficulties of transportation to the timber ships,
which is effected on rudely-formed tramways.

Another Tasmanian tree deserving of mention here
is the stringy bark (Eucaly,ius obliqua). In height
and size this tree is quite equal to its brother, the blue
gum, and when cut it is by no means easy to distin-
guish it from the blue gum. Its specific gravity is
usually about five pounds per cubic foot less, but it is
often found with knots, which render it less desirable
for piles required to carry very heavy loads, besides be-
ing more liable to seaworm attacks. It closely resem-
bles English oak, particularly when used for flooring,
for which it is well adapted.

It is interesting here to note that sleepers cut from
the stringy bark and blue gum are most excellent.
They have been used on the Dover Harbor Works for
four years, exposed to the most trying weather, salt
and fresh water, very heavy traffic of locomotives,
goliath cranes, etc., being continually shifted and re-
laid as the engineers of the service require, and yet
they are in as good condition to-day as they were when
first put down. Large quantities of these slecpers are
being sent from Hobart to South Africa, where they
are highly esteemed. Their great feature is their dura-
bility, their average life being no less than twenty
years. They cost about $1.50 each, against $1 for
Baltic or soft timber sleepers, which do not last one-
third of the time. This wood is also admirably adapted
for wood paving, and if properly laid on a good con-
crete foundation, will last under heavy traffic fifteen to
twenty years, and does not polish through use, thus
giving a sure foothold for horses.

The Huon pine is another Tasmanian wood deserv-
ing of notice here. For exquisite beauty when pol-
ished and for all decorative purposes it certainly comes
before the stringy bark. Of this timber Mr. R. M.
Johnston says: “It is the grandest and most beautiful
of all Tasmanian soft woods.” Though so beautiful
that it appears little short of wicked waste to use it
for any but decorative purposes, it is, in truth, remark-
ably long lasting, declining to succumb to the attacks
of insects, whether in water or on land. It is largely
used in boat building. Still another beautiful wood is
the Tasmanian blackwood, a species of acacia, which
very closely resembles mahogany, and which is used
by the English government at Woolwich Arsenal in
the manufacture of gun carriages. It is also employed
in the making of billiard tables, sideboards, and deco-
rative work.

For much of the above information, and for the loan
of the photographs accompanying this article, the writer
has to acknowledge his indebtedness to Mr. W. Heyn,
head of the timber department of Messrs. S. Pearson
& Son, the contractors for the Admiralty Harbor Works
at Dover. As already mentioned, Mr. Heyn was sent
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to Tasmania to select piles, and while there, at the re-
quest of the Tasmanian Ministry, read a paper before
the Royal Society of Tasmania on the timber in that
colony. Being acknowledged as an expert on.the sub-
ject, and having had a long experience in Baltic and
American timber, his remarks were naturally listened
to with considerable attention, and printed for circu-
lation in the state by the government. In an interview
with the writer, he was enthusiastic about the won-
derful properties of the Tasmanian timber, but spoke
sadly of the waste he witnessed in the great forests of
that state, caused through bushfires
and useless ring-barking, etc. At the
same time he had a good word to say
for the Tasmanian axmen, declaring
them to be among the finest in the
world, as the splendid workmanship
shown in the squaring of the Dover piles
proves. Indeed, at a short distance, it is
difficult to distinguish whether they are
sawn or hewn. It is a curious fact, and
complimentary to American industry,
that they infinitely prefer the American
ax to that made in any other country.
Before leaving Tasmania Mr. Heyn
read a second paper before the Society,
in which he declared that the govern-
ment of that State could take a leaf from
the method of the Agricultural Depart-
ment at Washington by establishing a
school . or schools of forestry such as
are to be found in the United States and
other great countries. The work of such
an institution should include, in his
opinion, the importation of desirable
seeds from different parts of the world,
as well as collection of native seeds for
afforesting the waste lands on the isl-
and; growth and distribution of nursery
stock, particularly of trees likely to
benefit, materially and physically, Tas-

SPAN OF OXEN AT WORK IN A TASMANIAN BLUE-GUM FOREST.

mania; and practical teaching, with ocular demon-
stration, of the art of forestry to those desiring it.
The institution would also see that the laws for the
protection of forests were rigidly enforced.

A New Variety of Potato.

M. Labergerie has been making some experiments in
France upon a new variety of potato which not only
has the advantage of growing in damp earth, but gives
an extraordinary yield. This variety is known as

‘ures about 30 tons per acre)
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Solanum commersoni, and comes from Uruguay. He
obtained some specimens from Prof. Davin, of the
Marseilles Botanical Garden, who had recently secured
some of the plants. M. Labergerie commenced plant-
ing the potatoes in a fertile and wet soil on the banks
of a stream. They began to grow regularly, and in
1904 he already had 11,500 plants. He finds that the
yield is no less than 100 tons per hectare (which fig-
in wet soil, and but 3

tons per acre in dry soil. The potatoes are exception-

ally large and weigh 21 pounds, and at the same time

are of good quality. The branches of the plant are
as long as 12 feet. The potatoes contain a large pro-
portion of starch, and he finds 17 per cent in the pres-
ent specimens. The taste is good, and in this regard
will' compare very- well with the ordinary varieties.
The plant is considerably influenced by water and light.
It appears that the Solanum was considered formerly
as only good for cattle, but we now find that it can
be developed so as to be nutritious and good-tasting.
At the same time it prefers wet soil where ordinary
potatoes will not flourish.
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COMPLETION OF THE EAST BOSTON TUNNEL,

The completion of the East Boston tunnel marks
the inauguration of one of the many rapid-transit sub-
way systems which are being constructed in the lead-
ing cities of the world. The tunnel was built by the
Boston Transit Commission, under Mr. Howard A. Car-
son as Chief Engineer; and it forms a most important
extension of the system of trolley subways which that
city constructed several years ago. , We take this op-
portunity to refer to the indebtedness of New York
city and all municipalities that either already have,
or will shortly inaugurate, subway sys-
tems to the city of Boston, which, in
successfully putting through her sub-
ways, proved the practicability and
great convenience of such a system
where the traffic conditions on the sur-
face are badly congested. '

The new tunnel extends from Scollay
Square, an important station on the
Boston Subway, beneath a wide arm of
Boston Harbor, to Maverick Square in
East Boston, the total distance between
these two points being 7,480 feet, or 1.4
miles. From Maverick Square the tun-
nel falls on a grade that varies from
4.7 to 5 per cent for a distance of 2,000
feet. Here the lowest point of the tun-
nel below low water is reached, the bot-
tom of the masonry being 82.3 feet and
the top of the rail 73.3 feet below mean
low water. At this point is located a
pump well, where all water that enters
by seepage is collected and pumped out.
The location of the well is about 550
feet out from the East Boston shore line.
From this point the tunnel rises for
about 2,000 feet on a grade of 0.5 per
cent, until it reaches a point approxi-
mately below the Boston harbor line.
The grade then steepens to 2.5 per cent

“BIG BEN” GUM TREE.

Its height is nearly 250 feet ; its circumferance, five feet from the ground,-is Y5 feet; ite interior measures 20x25 feet,

until the first station on the Boston side is reached, at
a point just beyond Atlantic Avenue. Another 1,500
feet on an upgrade of 4 per cent, reducing in the last
300 feet to 2.5 per cent, brings the tunnel to near
Devonshire Street station, and then 500 feet of 3.5
per cent ascent brings the new tunnel to a junction

‘with the existing Subway at Court Street adjoining

Scollay Square.

Apart from its great importance as affording a direct
double-track trolley road from Boston to East Boston,
the tunnel possesses particular interest because of the
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Sectional View of the New Tunnel from Scollay Square, Boston, to Maverick Square, East Boston.
COMPLETION OF THE EAST BOSTON TUNNEL,
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boldness of the plan upon which it was so successfully
carried through. In the first place, it is notable as
being the only double-track tunnel thus far built in
America. The tunnels under the Hudson River ana
under the St. Clair River, and those now under con-
struction beneath the East River, in connection with
the Brooklyn Rapid Transit lines, being single-trvack
tunnels and of considerably less sectional area. The
width of the tunnel under the harbor where it is lined
with ribbed tile is 23 feet, and in the upper part of
State Street and Court Street it is 23.67 feet wide.
The height of the tunnel from the top of the rail to
the roof in the upper part of State Street and Court
Street is 14.17 feet, and in the lower part of State
Street, and under the harbor, the height is 17.3 feet.
The excavation was done partly in open cut, this
method being used where the tunnel lay near the sur-
face, and there were no physical or other difficulties to
prevent its use, and partly by means of shields and
compressed air, the latter system being used in the
construction of about 4,900 feet of the tunnel. It is the
latter part of the construction that is most interesting,
because it was carried through by an entirely new and
exceedingly bold method which, as far as we know,
has never been attempted under similar conditions.

‘When the borings for the proposed tunnel were made,
it was found that it would pass through a stratum of
exceedingly fine bowlder clay, of a consistency much
firmer and more reliable than is usually found in sub-
aqueous tunneling of this kind. Hitherto in such tun-
nels, where the shield has been used, among which
might be mentioned the Blackwall tunnel under the
Thames, London, and the tunnels under the St. Clair
and Hudson rivers in this country, it has been cus-
tomary to use a completely circular shield, which is
pushed forward by hydraulic pressure, the tunnel as it
is excavated being lined with a heavy segmental cast-
iron lining, which is bolted together and grouted to
render it perfectly water-tight. For a double-track
road like this, however, the use of a circular tunnel
would have involved much more excavation than was
really necessary to accommodate two lines of trolley
cars,..there being a considerable amount of waste
space in such a tunnel both above and below the cars.
The engineer, therefore, determined to take advantage
of the firm nature of the material, and build the tunnel
with a semicircular roof, perpendicular side walls, and
a flat invert. The irregular section that this method
necessitated, made it impossible to use a shield in the
ordinary way. Consequently, a semicircular half-
shield was used for the construction of the upper half
of the tunnel, and the lower half was built by means
of drifting, in the manner now to be described.

Two bulkheads were constructed, one at each end
of the central portion of the tunnel extending below
the river, and these were provided with the usual air
locks. The next step was to drift out two small tun-
nels, one in the line of each side wall, and large
enough to permit these walls to be built therein. The
walls were built of concrete and carried up to the
springing of the semicircular arch. On the top of the
walls was laid a heavy trackway, upon which rested
the ends of the semicircular shield. The shield was
then advanced by hydraulic pressure in the cus-
tomary way, the clay being dug out, passed ' back
through the central openings, and removed through the
air locks.
was then rammed in place, being temporarily sup-
ported on falsework, in the customary manner. The
material lying between the side walls was then exca-
vated down to grade and the concrete invert was built
in place. Except for a blowout, and one or two minor
accidents, this very bold and original method of exca-
vation was carried through successfully. The"pneu-
matic pressure served to hold the clay in place until
the concrete side walls, arch, and invert had been built
in place and given sufficient time to harden. The bold-
ness of this scheme will be appreciated when we re-
member that at extreme high water, the bottom of
the excavation was exposed to a head of about 100 feet
of water, and that until the concrete shell had been
built in and had set there was nothing to prevent in-
ward collapse, except the natural tenacity of the clay,
assisted by the pneumatic pressure.

The work presented many features of engineering
interest, arising in some cases from the cramped loca-
tion, and in others from the fact that lofty buildings
abutted on’the tunnel and care had to be taken to
provide against lateral displacement. To relieve the
lateral thrust due to the weight of the concrete arch,
and its superimposed load, a series of cross-tie rods
with turnbuckles was let into the arch near the crown.
These were so arranged that when the concrete had
set, the rods could be removed. In some portions of
the tunnel near the high levels, the structure was built
with a flat roof, the necessary bending strength being
secured by embedding twisted steel rods in the con-
crete—a method of construction known as reinforced
concrete.

In order to secure proper ventilation, an air duct
was formed at the crown of the arch, extending from

The concrete roof, three feet in thickness, -
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Webster Street, East Boston, to and under the harbor
to the Atlantic Avenue station. It has a cross section
of about 48 square feet, and is formed of a diaphragm
one inch in thickness, made of metal and inclosed in
cement mortar. This diaphragm is attached to the
tunnel walls by steel rods and plates which are then
incased in concrete. At the center of the duct, midway
between the two ends, is a partition which divides it
into two approximately equal portions. On each side
of the partition there are fourteen openings, each 4
feet long and 1 foot 5 inches wide, formed in the flat
portion of the ducts; and at intervals of about 550 feet
there are other groups of openings diminishing in
number as they approach the chambers above the sur-
face in which the fans are located. These openings
are fitted with doors which can be opened or closed
from the tunnel below. Fresh air enters the tunnel
from the portal at East Boston and through the station
near Atlantic Avenue. This air moves to near the
middle of the tunnel and then passes up through the
openings into the duct, through which it is drawn back
to the east and to the west, and leaves the tunnel
through the ventilating fans located near each end
of the tunnel

Work on .the tunnel was commenced May 5, 1900,
so that the work has taken about four and a half years
to complete. Its approximate cost is $3,300,000.

THE NEW GRAND CENTRAL STATION, NEW YORK,

(Continued from page 40.)
is considerably the largest of its kind in the world.
Its width is 160 feet, its length 470 feet, and the
height from the floor to the top of the domed roof
is 150 feet. The noble arched and domed roof of the
concourse will extend entirely across the full width
of the station building, a distance of 300 feet, or from
Vanderbilt Avenue to Depew Place; but the concourse
floor will be carried westerly under Vanderbilt Ave-
nue for a distance of 170 feet. Back of the concourse,
and located under the ticlkket lobby, will be the main
waiting room, which will have twice the area of the
waiting room of the present station. Surrounding it
will be several. retiring rooms, telephone and tele-
graph booths, and the various other conveniences of a
modern station.
large restaurant, located beneath the broad approach
to the station. Across the northerly end of the con-
course will extend the customary line of gates ad-
mitting to the express platforms. Beyond the gates
will be located no less than thirty-four stub tracks,
with broad platforms between them, the average width
being about 16 feet, extra space being provided, in
order to avoid the crowding which is such a trouble-
some feature under existing conditions. Of these
thirty-four tracks, the westerly eight or ten will be
reserved preferably for incoming trains, and the arriv-
ing passenger, on passing through the gates onto the
concourse, will find himself opposite a large cab stand,
and with conveniences right at hand for securing his
trunk and driving away with it with as little delay
as possible. In addition to leaving directly by cab,
he has the choice of four other means of exit from
the station; for he may pass by a covered walk directly
to the Subway, or by a 25-foot stairway to the concourse
gallery and so into the main ticket-lobby, or he can
pass out to Madison Avenue and Forty-third Street by
a covered subway, or crossing the concourse, he may
leave by another covered subway to Lexington Avenue.
It will be understood, of course, that the thirty-four
tracks extend the full width of the concourse, the most
easterly track abutting on Depew Place and the most
westerly on Vanderbilt Avenue, and this, of course,
necessitated some careful engineering work in sup-
porting above these tracks the immense weight of the
northerly half of the station building, containing the
company’s offices. Care has been taken to so arrange
the supporting columns that none of them shall inter-
fere with the passenger platforms. To recapitulate,
it should be explained that the ticket lobby and the
gallery are at street level, and the express tracks, the
main concourse, the express waiting rooms, and the
restaurant are at a level 15 feet lower than that of the
street.

The plans for the new station involved, as an
absolute prerequisite to success, that the suburban
travel should be entirely separated from the express;
and it was considered that the best way to insure this
was to place the suburban tracks below the express
tracks and provide a suburban concourse, waitiag
rooms, and other conveniences on this lower level.
Moreover, it was decided that, with a view to further
separating the two classes of travel, separate entrances
and exits should be provided, so that the suburban pas-
sengers could enter or leave the lower level from the
street or the Subway without meeting the long-dis-
tance travel.  Access to the suburban tracks and sta-
tion is obtained by gradually depressing the two out-
side tracks in the entrance tunnel below Park Ave-
nue -until .they. reach the lower level. - In the rush
hours the suburban trains will pass into the station
and around a loop which will extend beneath the res-

Back of the waiting room will be a )
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taurant on the express level, the trains passing out
again without breaking bulk. Toward the close of
the rush hours, alternate trains will discharge their
passengers from the series of seven stub tracks, which

- occupy the train space within the loop and in front of
. the 'suburban concourse.

Trains will be stored here
and jin the station yard until the evening rush hour,
when they will be switched out into service again.
Provision is made at the inner end of the loop for
connection direct to the tracks of the Rapid Transit
Subway below Fourth Avenue; and it is a fortunate
circumstance that Mr. Parsons, the Chief Engineer  of
the Subway, by moving the two tunnels below Park
Avenue over toward the curb line, made provision for
this connection with the New York Central system,
although, &t that time, the New York Central Company
was not disposed to consider any such connection.
The suburban station is provided with a broad con-
course and with the necessary waiting room and other
conveniences, all arranged on the lower level, and with
separate exits both to the Subway and to the street.
This station is, to all intents and purposes, absolutely
independent of the express station above; although
provision is made by means of staircases for com-

._munication direct from the ticket lobby and..the main

concourse to the suburban station.

. In conclusion, it should be mentioned that the ca-
pacity of the Park Avenue tunnel has been increased
at least one hundred per cent by the great enlargement
of the station yard. One of the most serious obstacles
to a further increase in the number of passenger trains
under existing conditions, is the fact that the storage
yard for express trains is at present located at Mott
Haven, and eévery express train that enters New York
has to make the trip through the tunnel four times,
twice in entering and leaving the station with passen-
gers, and twice in making the round trip to the yard
for cleaning purposes. With the enlarged area of
yard provided in the new arrangement, the storage of
express trains will take place at Forty-second Street,
and the tunnel will be relieved proportionately.

The whole of the station yard will be operated elec-
trically, as will also the suburban trains on the
New York Central, the Harlem, and the New Haven
Railroads. “~‘Suburban' trains "will- be operated on the
multiple-unit control system with motors on the
car axles, and shorter trains will be run at more fre-
quent intervals. The long-distance expresses will be
hauled as far as Croton on the main line, White Plains
on the Harlem Division, and Portchester on the New
Haven Road, by electric locomotives. It is expected
that the local service will be in operation in from
two to three years’ time, and that the whole scheme
will be completed about a year later.

—— W

The Carrent Supplement,

The current SupPLEMENT, No. 1516, opens with a con-
tinuation of our correspondent’s review of the Paris
Automobile Show. His two articies, taken in connec-
tion with the Automobile Number of the SciENTIFIC
AMERICAN, which is to bear date January 28, will give
the reader a most excellent review of automobile prog-
ress in Europe and America.” Mr. Ambrose Swasey
writes on “Some Refinements of Mechanical Science.”
Dr. O. F. Herz discusses at length the great frczen
Siberian mammoth which he unearthed in 1901, in an
almost perfect state of preservation. Splendid pic-
tures accompany the text. Prof. William Bateson’s
article on breeding and heredity is continued. Prof.
G. W. Ritchey presents‘ another chapter on the “Mod-
ern Reflecting Telescope, and the Making and Testing
of Optical Mirrors.” In this installment he discusses
silvering. Arthur Gulston’s splendid discussion of ice-
breakers and their services is concluded.

—_———e———t - — —————

Next Week’s Special Automobile Issue.

This is the season of the year when the prospec-
tive automobile buyer casts about him for a machine
that suits his taste and purse. For several years the
SCIENTIFIC AMERICAN has come. to his assistance by pub-
lishing special automobile issues, in which the very
latest types of cars, big and little, costly and cheap,
have been described with a fullness of detail and a
wealth of iilustration that have been of immensge assist-
ance in such a selection. This year the ScCIENTIFIC
AMERICAN will outdo anything it ever before attempt-
ed in this direction. Next week’s Special Automobile
issue will contain forty-four pages, and will be larger
than any of its predecessors. The subject of the col-
ored cover is a wild automobile ride through a blind-
ing snowstorm.

- Naturally, the issue will be devoted largely to the
products of American manufacturers; but the foreign
maker has by no means been forgotten. Commercial
vehicles, novelties of the Automobile Show, motor bi-
cycles, racing cars, automobile accessories, are also
discussed. For the general reader extra pages have

- been .incorporated in the issue, which pages are de-

voted, not to automobiles, but to the usual subjects
described and illustrated in these columns,
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RECENTLY PATENTED INVENTIONS.
Of General Interest,

ANIMAL-TRAP.—J. KerNs, West New
York, N. J. In the present patent the object
of the inventor is to provide a new and im-
proved animal-trap, more especially designed
for trapping alive fish, crabs, and other ani-
mals, the trap being simple, easily set, and
quick in action. The trap can be readily low-
ered into the water for the fish, crabs, etc.,
to get to the bait and to become entrapped
alive within a basket.

PLUG.—E. M. HaLL, Raymondville, N. Y.
Mr. Hall’s present invention is an improve-
ment in plugs for use in rolls of paper, and has
for its object the provision of a novel con-
struction whereby to prevent the plug from
slipping out of the roll during storage and
shipment of such paper-rolls.

DUMB-WAITER SHAFT.—G. GERAERDTS,
New York, N. Y. In this patent the invention
relates to masonry; and its object is to pro-
vide a new and improved dumb-waiter shaft or
like structure formed mainly of building-
blocks or tiles and arranged to insure the
formation of light but exceedingly strong and
durable walls.

CUFF-HOLDER.—A. P. GiLLEN, Chicago,
T1l. The invention relates more especially
to that type of cuff-holders which are secured
within the coat-sleeve and secure the cuff in-
dependently of the shirt-sleeve. The principal
object is to provide a holder in which the
cuff may be readily adjusted without chang-
ing the position of the holder within the
sleeve. A further object is to provide a holder
operated by pressure upon the outer surface
of the sleeve and which is so constructed that
it may be set and held in open position ready
to receive the cuff, so it may be introduced
and secured with great ease and rapidity.

DENTAL TOOL.—E. FoRQUIGNON, New
York, N. Y. The inventor’s object is the pro-
vision of a dental tool to be used for scaling
off calcareous deposits from the teeth and also
to enable the dentist to conveniently and
quickly form and scrape a tooth-carrying rub-
ber plate to accurately fit the same against the
hard palate or roof of a person’s mouth.

PAY-ROLL.—C. T. CHICHESTER, Placerville,
Cal. The intention of the inventor is to pro-
vide a new and improved pay-roll for the use
of merchants, contractors, lumbermen, or other
employers of labor arranged to embrace a
time-book, a ledger, and a receipt-book to show
at a glance how an account between an em-
ployer and an employee stands at any time.

SINGLE - TRIGGER MECHANISM FOR
DOUBLE-BARREL GUNS.—J. C. BROYLES,
Birmingham, Ala. 'The invention® relates to
locks for double-barrel guns, and particularly
to that class wherein a single trigger controls
and operates both hammers. The trigger is
so arranged that by sliding forward or back
it is adapted to come in contact with the re.
spective sears of the two hammers. Thus
either barrel may be fired at will, according
to the p®sition in which the trigger is set,
or the barrel may be fired successively without
such shifting of the-trigger.

PASTE FASTENING FOR RUGS OR
CARPETS.—C. C. ConNER and T. GRIMLER,
New York, N. Y. The invention of Messrs.
Conner and Grimler relates to fastenings for
rugs or carpets, their more particular object
being to produce a fastening of suitable form
to be held in place by paste and, if desired,
to utilize a partial vacuum as an auxiliary

means for securing the fastening in posi-
tion.

SPRING-ROLLER.—W. A. HADDEN, New
York, N. Y. In this case the invention refers

to improvements in spring-rollers particularly
adapted for use with heavy shades, displaying
fabrics, and the like. With a spring-roller as
usually constructed it often happens that in
rolling up, the end of the shade or other ma-
terial will, through the spring force, pass over
the roller several times, thus weakening -he
spring force and making it necessary to remove
the roller to rewind the spring. The invention
provides suitable means to obviate the above
difficulties.

Hardware and Tools,

WRENCH.—H. PHELAN, Jimenez, Mexico.
Mr. Phelan’s invention relates to improvements
in wrenches of the type having a fixed jaw
and a sliding jaw, an object being to provide
a wrench of this character that will be com-
paratively light yet strong and that may be
guickly adjusted to a nut or pipe.

Primme Movers and Their Accessories.

EQUALIZING-GEAR FOR RECIPROCAT-
ING PRIME MOVERS.—M. NEUMAYBR, New
York, N. Y. The inventor’s object is to pro-
vide a power-equalizing gear for prime mov-
ers having a pair of cylinders and pistons re-
ciprocating therein, arranged to give the pis-
ton which has passed a central position a
rapidly increasing mechanical assistance from
the other piston to eliminate all danger of the
prime mover stopping when a piston reaches
the central critical position referred to.

NorE.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.

Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
will find inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you the name and address of the party desir-
ing theinformation. i every case it is neces=
sary to give the number ot the inquiry.

MUNN & CoO.

Marinelron Works. Chicago. Catalogue free.

Inquiry No. 6404.—For manufacturers of the
electric candy machine known as ** Fairy Floss” or
** Cotton Candy.”

Forlogging engines. J. S. ‘Mundy, Newark, N. J.

Inquiry No. 6405.—For makers of decorative
glass spangles ur ornamental cut glass.

* C. 8.” Metal Polish. Samples free.

Inguiry No. 6406.—For manufacturers of copper
plated sheet iron and steel.

Perforated Metals, Harrington & King Perforating
Co., Chicago.

Inquiry No. 6407.—For paper decorative panels
for tapestry work, also for theatrical scenery from
which to paint.

Handle & Spoke Mchy.
Chagrin Falls, O. .

Inquiry No. 6408.—For makers of a pneumatic
drag saw.

Adding, multiplying and dividing machine, allin one.
Felt & Tarrant Mfg. Co,, Chicago.

,6409.—-For information concerning

Indianapolis.

Ober Mfg. Co., 10 Bell St.,

Tnquiry No.
“Patrick Metai.

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

Inguiry No. 6410.—For disks of prepared paper
for igniting wicks of pocket cigar lighters ; the disks
are about linch in diameter, having on the face smail
patches of chemical substance.

Special Machinery to order, manufacturing, metal
stampings, etc., Brickner Machine Co., Tiffin, Ohio.

Inquiry No. 6411.—For makers of fancy paper

shades tor electric light globes.

Robert W. Hunt & Co. bureau of consultation, chem-
ical and physical tests and inspection. The Rookery,
Chicago.

Inguiry No. 6412.—For makers of wooden blocks
containing spirit plumb.

Patent for sale or on royalty.—Combination watch,
fob chain, key and chatielain bag protector. D. Summa,
129 Thompson Street, New York City.

Inquiry No. 6413.—For makers of wooden thumb
screws.

The celebrated * Hornsby-Akroyd ” Patent Safety Oil
HEngine is built by the De La Vergne Machine Company.

Foot of East 138th Street, New York.
" Inquiry No. 6414.—For dealers in patented novel-
ies.

I haveevery facility for manufacturing and market-
ing hardware and housefurnishing specialties. Wm.,
McDonald, 190 Main St., East Rochester, N. Y.

Inquiry No. 6415.—For makers of steam engines
from 3§ to 1 h. p.

The SCIENTIFIC AMERICAN SUPPLEMENT is publish-
ing a practical series of illustrated articles on experi-
mental electro-chemistry by N. Monroe Hopkins.

Inquiry No. 6416.—For machines for making bri-
quettes from marsh mud, or Who control the process.

WANTED. — Revolutionary Documents, Autograph
Letters, Journals, Prints, Washington Portraits, Early
American Illustrated Magazines, Early Patents signed
by Presidents of the United States. Valentine’s
Manuals of the early 40’s. Correspondence solicited.
Address C. A. M., Box 773, New York.

Inquiry No. 641'7.—For machinery for cleaning
clothing.

Any metal, sheet, band, rod, bar, wire; cut, bent
crimped punched, stamped, shaped, embossed, letter-
ed. Dies made. Metal Stamping Co., Niagara Falls, N.Y.

Inquiry No. 6418.—For makers of ice machinery
and outfit; also for makers of corrugated iron arches
1or building.

‘We manufacture gasoline motor and high-grade ma-
chinery, castings best quality gray iron. Select pat.
terns, and let us quote prices. Frontier lron Works,
Buffalo, N. Y.

Inquiry No. 6419.—For large quantities of draw
knife with 6-iLch vlade.

Manufacturers of patent articles, dies, metal stamp-
ing, screw machine work, hardware speciaities, machine
ery and toois. Quadriga Manufacturing Company, 15
South Canal Street, Chicago.

Inquiry No. 6420.—For makers of bottles for
soda water with Codd’s ball stoppers.

WANTED.—Having a thoroughly organized agency
force, we are desirous of securing Exclusive Pacific
Coast Agency of Articles of Merit, where personal soli-
citation is required. Address Suite No. 2, 47 Geary
Street, San Francisco, Cal.

Tnquiry No. 6121.—For makers.of earthen bak-
ing utensils containing asbestos.

CALCULATING MACHINES.—Wanted, first-class firm
willing to take up the agency and sale in the United
States and Canada of a well-known calculating ma-
chine. Terms very favorable. Apply Grimme, Natulis
& Co., Braunschweig, Germany.

Inquiry No. 6422.—For makers of fiberloid.

Rowe’s Automatic Carpenter’s Hammer Device.—
United States, Canada and Great Britain patents grant-
ed. Will sell same outright, consider royalty or cor-
respond with some one with capital. Send for descrip-
tive circular. Geo.H.Rowe, Patentee, Box 442, Ennis,
Texas.

Inquiry No. 6423.—For machinery for the desic-
cation of cocoanut,

Inquiry No. 6424.—For makers of call boxes
similar to those employed by the Western Union Co.

Inquiry No. 6425.—For makersof wovenwire bed
springs, also spiral springs.

Inquiry No. 6426.—For machinery for evaporat-
ing sweet corn for table use,

Inquiry No, 6427.—For makers of art metal fur-
niture.

Tnguiry Ne. 6428.—For makers of electric stor-
age batteries, such as are used for propelling auto-
mobiles and recharged by electricity.

Inquiry No. 6429.—For parties to build 1.000 or
more autos per year. complete, on contract, drawings
and samples furnished.

Inquniry No. 6430.—For an estimate of cost of
small plant of machinery for making tin boxes of all
sizes.

Tnauirv No. 6431.—For makers of hollow wire,
small pressure tank and gasoline lamps.

Tnquirv No. 6432.—For machinery and appliances
foroil refining. : :

Inquirv No. 6433.—For makers of door openers
and closers.

Tnquiry No. 6424,—-For machinery for crushing

Please state the name of the patentee, title of | and grinding green fondstuffs, to prepare same for dry-

the invention, and date of this paper.

ing, also for machinery for such drying.

ARTORTIEN iiiél 8!

= Notes
and Qu

HAINLS LU CURRLSPUONDENTS.

Names and Address must accompany all letters or
no 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 Americe.n Supplements referred to may be
had at the office. Price 10 cents each.

Bookslreferred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9520) W. A. T. asks: Would you
kindly give me directions for a spark coil for
3-horse-power gasoline engine? Size of core,
feet and number of wire for primary; also
feet and number of wire for secondary. I
have 550 feet of No. 18 cotton-covered wire
that I would like to work into the coil. Want
coil to give about l4-inch spark. A. SuppLE-
MENT No. 1281, which we have sent you upon
Yyour order, gives full information concerning
a coil for gas engine ignition, if one has gen-
eral knowledge of the work of construction.
Lacking this, it 'would be best to get Norrie’s
“Induction Coils,” price $1, which gives de-
tailed instruction in this work, together with
tables of data for all the parts of coils of all
sizes up to a 12-inch spark. Do not use so
coarse a wire as No. 18 in a secondary coil,
and use a coarser wire in the primary. Two
layers of No. 14 will be right for primary,
layer 6 inches long. Three-fourths pound of
No. 36 silk-covered will be right for secondary
to give a half-inch spark. Core should be
% to 1 inch in diameter and 7 inches long.
2. If a person sparked his engine with a
magneto, would he need a coil also? A. A
magneto can be made which will render a coil
unnecessary, but a battery and coil are neces-
sary till the machine has speed enough to en-
able the magneto to generate.

(9521) C. 8. J. asks: I wish to learn
the cause of trichin® in pork. A. The trichina
spiralis is a werm, a parasite of the hog. It
is often found in great numbers in the flesh
of these animals, in the encysted condition but
still alive. If such meat is eaten without
cooking thoroughly, the parasite is taken into
the body and is rapidly propagated. The worm
came originally from the rat. As hogs eat
rats, they pass into the hog and thence into
man. . The only preventive is thorough cook-
ing. This kills the trichin®. No rare or un-
derdone pork should ever be eaten. The risk
is too great. The cost of immunity is so little,
that anyone may be safe. Cook all pork
thoroughly. 2. The cause of ptomaine poison-
ing by eating pork. What causes the presence
of the poison, how the poison can be pre-
vented, and whether or not there is any way
of detecting the presence of poison before using
the meat? A. Ptomaines are formed by de-
composition. If only fresh food is used, one
will be safe from these poisons.

(9522) H. S. N. asks: I havé been a
reader of your paper for several years, and
always enjoy reading it. I should like to sub-
mit a problem for solution. The problem is
this: Several years ago I took a picture of
a fast train while running, a Michigan Central
flier, at a point about two miles east of De-
catur. On development the plate showed a
blur of 1-32 inch, i.e., the pilot did. T used a
Vive extra rapid plate; the focus of the lens
was 6 inches; the distance of the engine, the
pilot, from the camera, 50 feet; the length
of exposure, 1-100 of one second; camera was
placed at an angle of 15 deg. with the track.
What was the speed of the train? The camera
was a Vive, 414 x47%, meniscus lens. A. The
solution of your problem of the speed of the
train is not difficult, at least so far as a
sufficiently close approximation is concerned.
Start with the fact that the image of the
pilot moved 1-32 inch during exposure. Since
the lens is 6-inch focus and the pilot is 50
feet away, the pilot moved across the line
drawn through the center of the lens, 100
times 1-32 inch, or 3.125 inches, since 50 feet
is 100 times 6 inches. And since the camera
made an angle of 15 deg. with the track, we
must divide the 3.125 inches by the sine of
15 deg. to find the distance the pilot moved
during the exposure. This gives 12.07 inches
as the distance the train moved in the time
of exposure, or 1-100 second. In one second it
moved 1,207 inches, or 100 feet 7 inches. This
is a speed of somewhat over 71 miles per hour.
As we said above, this is an approximate solu-
tion, but still not far from the result which an
exact solution would give. R

(9523) J. S. M. asks: Will you kindly
answer in your column of Notes and Queries
the inclosed questions relative to Roman com-
putation? 1 suppose the matter is simple
enough, but I have never come across any
work explaining it, nor any person whom I
have asked who could throw any light on the

47
subjeet. A, Very little is known concerning
the method by which the Romans used their
very inconvenient notation for performing the
ordinary calculations. They are supposed to
have used the abacus for all except the most
simple problems. This instrument is in com-
mon use now by all Chinamen, and it is not
difficult for any one to see it used wherever
these men may be found. A description of the
abacus may be had from any encyclopedia.
There was a rod for each denomination of
numbers to millions, seven rods each carrying
five balls. Another set of short rods corres-
ponded to these, and had one ball sliding on
each. They could thus count by fives and
carry by tens. . Other rods supplied their need
for calculating ounces. I'urther than this
their business did not require them to go;
they never needed to divide the distance of
the sun by the velocity of light. They died
in total darkness in regard to both of these
data of the universe. As we said at the
outset, we do not know the .detail of the
method by which the Romans made their cal-
culations. Their mode of writing numbers
was not like ours by placing like denomina-
tions in the same column, but each letter
had its significance, and each number could be
added by itself on the abacus, since each rod
meant a denomination.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
January 10, 1005
AND EACH BEARING THAT DATE

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

Abrading machine, E. L. Buzzell

Abrasive miaterial to- metal bodies, fasten-

ing, E. G. Case.......ccovivuneennnnnn
Acid, making hydrochloric, W. T. Gibbs..

Acias, means for elevating, S. Hughes....
Adhesives, producing, H. XK. Brooks......
Agricultural implement riding attachment,

N. Bloom......ccoviiiiiiiiiiiien 779,519
Air cooling apparatus, S. C. Davidson.... 779,414
Alkaline solutions of soda chromate, treat-

ing, W. T. Gibbs.............oiiu. 779,705
Amalgamating apparatus, Jean & Schmitt 780,002
Amusement, - whirlpool for publie, J. A.

Bruce ... 779,464
Animal dipping machine, C. A. Newberry 780,011
Animals, freeing the soil, trees, or plants

from: harmful, 8. Lokuciejewsky.... 779,791
Anvil, vise, and drill, combination, J.

Weathers ......iitininnuierennnnnns 779,611
Auger, earth, W. E. Robertson. . 779,968
Automobile, E. R. Hewitt.............. . 779,477
Bag, bale, etc., tie, G. J. Schuhmacher... 779,608
Barrel, Melson & Marvil ............. . TTH,863
Barrel, hat, C. E. Fucigna. . 779,645
Basket, C. Seitz............ . 779,878
Battery. See Electric battcry.

Battery plates, protective covering for

storage, A. Meygret Lo 779,563
Battery zine, F. Delavie . 779,693
Bearing, center, J. C. Barber.... 779,572, 779,573
Bed, divan folding, W. Thompson........ 779,819
Bedstead and bed bottom, exteusible, L.

Pieper ... i 779,622
Belt conveyer apparatus, T. Robins, Jr... 779,666
Belt fastener, A €70} 11 1 W 779,687
Belt guide, W., C. H. & R. A. Caswell.. 779,767
Bilge block, J. Hickler ................. 779,600
Bin gate, R. C. Dugan...........ccoeuvuun 779,590
Binder, loose leaf, Sheridan & Wheeler. 779,879
Binder .reel, R. R. Soberg........ . 779,884
Binder, temporary, W. C. Abbott......... 779,681
Blank feeding apparatus, C. B. & D.

MceDonald  .....ieiitiiieiiiiieeas « 179,555
Blank holder, G. W. Campbell....... ... 779,525
Blinds rising by the wind, device for pre-

venting shop window, S. 8. Willmott. 779,827
Blotter, revolving, E. M. Wiison........ 779,679
Boat, sail, J. P. Pool............ 779,440
Bobbin, J. F. Williams.......... 779,826
Boiler furnace, steam, T. Lennon 779,790
Book, bill, M. L. Schultze.............. 779,742
Book, blank, J. B. Aichholz.............. 779,457
Book, credit coupon, L. P. Routt 779,971
Book stack, H. P. Macdonald, Jr. . 779,723
Books, ete., expansible locking clasp ,

G. Gifford..........coiiiiiiiiaa. 779,922
Boring device, square hole, K. Auerbach.. 779,517
Boring machine, Harker & Allcock ...... 779,931
Bottle, antirefilling, L. Kuntz............. 779,611
Bottle, antiseptic feeding, C. W. Tinling.. 779,749
Bottle closures, machine for applying, Coale

& Greensfelder ............c.i0iiann 779,991
Bottle nipple holder, nursing, F. C. Brooke.779,582
Bottle, non-refillable, O. J. Schinck........ 779,805
Bottle, non-refillable, P. B. T. Berner.... 779,832
Bottle, non-refillable, H. P. Hall.......... 780,000
Bottles, apparatus for simultaneously cork-

- ing a number of, Hyden & Simonsson 779,544
Bowling alley, P. A. Haberl ............ 779,999
Bowling alley, automatic, T. & F. R. Mec-

Namara ....eciiieeiienneeienannanannn 779,494
Box or receptacle, W. R. Comings........ 779,466
Brake hanger, non-chattering, E. H. Sco-

fleld o e 779,626
Brake operating mechanism, C. Mawer.... 779,862
Branding apparatus, electric, D. C.

SPracher  cvv ittt ieiiaonannn 779,810
Brush holder, C. L. Staver. ,...... . 779,814
Bucket, clam shell, G. H. Williams . 779,512
Buggy boot attachment, C. D. Smith . 779,565
Buggy top support, E. H. Mason... 779,725
Bundle carrier, E. M. Comstock 779,691
Burglar alarm, O. B. Hanson... 779,847
Button attachment, A. H. Hope. 779,478
Button fastener, J. C. Morrison.. 779,864
Cable reel, C. W. TLarson........ .. 779,612
Cake icing machine, W. S. Ivins.......... 779,652
Calculating machine driving mechanism,

F. C. Rinsche....... 779,802
Camera drop-front, J. S. ig] .. 779,807
Camera, panoramic, C. Mills.... . 779,956
Can-testing machine, P. Kruse ........... 779,719
Canning machine or apparatus, S. J. Dunk-

1Oy i iiiiiesea e 779,537
Candlestick, W. Ferrier .. 779,644
Cane, A. Wagner..... . 779,449
Car, P. P. Sturdevant . 779,818
Car brake mechanism, .

Annable .....i.iiiiiiiiii i 779,405
Car coupling, J. A. Hinson.... .. 779,601
Car coupling, railway, A. Fodor .. 779,472
Car door fastener, Saling & McKiel...... 779,871
Car draft gear, railway, H. M. Pflager.... 779,559
Car life preserver, railway, W. W. Annable 779,404
Car roof, P. H. Murphy .................. 779,793
Car spring, railway, S. M. Lillie. . T79,858
Car ventilator, J. 1. Armstrong ........... 779,755
Clars, ete., bracket step for street, R. Dun-

MNEZ teiiiiiiiiinieieeeeneneneenanns 779,774
Cars or other road vehicles, life guard for

electric tram, W. A. & G. A. W. Turner 779,448
Carbureter, H. A. Burch.................... 779,906
Carpet sweeper, W. D. Hodson..... .. 779,542
Carriage top box loop, F. A. Neider...,.... 779,860

Carrier, See Bundle carrier.
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Cart, hand, M. H. Daley...ceeveveunns ceee 779,913
Laltrldge, 'l S. King...ee.. oo «eee 780,003
Cattle guard, O. B. Dlllmgham .
Cattle guard, G. S. COOpPEree.ceveecesesncns
Cheese cutter centering device, M. B. Irvine 779 783
Chuck for holding abrading wheels, H. K.

17 99  Foot and
X tar Power
Screw Cutting
Au(t:oma.tic L h
ross
e Lathes

Bacon ...iiieiiieiieiiiiieiiiiieiiaans
Churn, centrifugal, P. A. M. Arnberg..... FOR FINE, ACCURATE WORK
(é}.]ute, ljzuzll,s F. Sbcoel(llvehse....a..é..t ...... Send for Catalogue B.
igar boxes, combin ap and extension
S hack for, T Stelersss...e..:: SENECA FALLS MFG. CO,

695 Water Street,
Seneca Falls, N.Y., U.S. A,

Cigarette machme, D. J. Campb
Cigarette machine, P. A. Lawless... , T79,4:
Cigarette or cigar mouthpiece, G. P. Butlel 779, 687
Cigarette tip, Strause & Kehtmann......., 77.) 817
Cigarettes or cigars, machine for making

and applying mouthpieces to, G. P. But-
L 779,688 : ]

! Clutch and brake, friction, F. Kirk........ 779,656 § /206‘1/1mrs'
Clutch operating device, pneumatieally actu- ! ol SEBASTMN LNHE COCINC//V/VATIO
c lated£ IA. Pd Schmucken;). R 779,806

oal scuttle and sieve, combine g, J. Tur-
lington ......... ’ ...... ; 779,820 veeder
Cock, rotary funnel, 779,946
Coffee urn, K. G. Schenck. 779,740 C
Coke oven eharglng machine, g 779,780 ounters
Concentrating table shaker, J. ‘Klein. ....... 779,857 | to register reciprocating
Concrete piles and preparatory piles therefor, movgmeuts or revoluh-
forming, C. Shuman........... 779,880, 779,881 | tions. Cut full size.
Condenser reversible current apparatus, J.
Todd ..... e 779,889 Booklet Free
Conveyor, W. Carr .. .. 779,465 S
Conveyor, A. Becchi .......ooviunns .. 179758 | VEEDER MFG. CO.

. 779,530 Hartford, Conn.
. 779,625

Conveyor or carrier, H. D. Conway .
Corn chopping machine, C. Scheetz.

. 1 01 ot e
Corset, E. CalKiNS..veuoreeenrennneeennenenn 779,765 {i‘éﬁﬁg%&;’f& Ugg;%;yrg‘
| Cotton  condenser attachment, Brown & and Fine Caét'mgs.

o St. Onge N L 779,6;4;5

Jotton picker, M. K. Lehmann.. .. 779,945 . P i
Coupling, E. Vogel.......covvvunens .. 779,750 A GO O D INYESTM ENT
Crate, packing, E. G. Quackenbush........ 779,734 _ For $1.75 we wiil send by express (not prepaid),
Crushing mill, roll, T. L. & T. J. Sturtevant 749 566 complete N. D.’Outfit with full instruc.

tions for learning

TELEGRAPH
OPERATING.

A fascinating study

that will enable you

to earn good wages.

Cultivator dtt.l’chmvnt B. P. Collier........ 9,528
Cultivator for trees, D. Robertson. .o 779 870
Current meter, W. S. Blauvelt .. 779,685
Curtain pole, J. Kroder . 779,788
Cuspidor, M. S. Hart ... 779,932
Cutter head dust collec

779,796

o ) I A Noble ..ovvvierinnnnnnnens N
Dauber, fountain, F. D. E. Robbins... .. 779,503 hen'd forhourcatallog.
] Developer and portable dark room, mechan- - Estahlished 187Y.
] . ical, Stevenson & Brunner . 779,748 1 J. H. BUNNELL & Co., Inc. 20 Park Place New York

Dish washing machine, E. Crosby.. .. 779,641 JE

To Leave Your Familv Well Off? Do S T e et o T The Right Kind of a Motor
: y D(_)Ol‘ C_hGCk, C. Ellingen .. 779,917 on land or water. Salisbury Double
Draper, J. C. White.... ..... . 779,981 Cylinder Motor 44 x5. Water Jacket

. a5 Drawing frame, L. W. P . .. 779,799

To Secure an Income in Old Age? Dradies Homdcrson & beare 11111 Tiotes
. 1 Drill. See Seed drill.

Drill core lifter, diamond, D. Dupuis..... 779,995

TO Increase Your Business Credit? Drill machine rake device, J. von Dziem-

Cylinders and Iead. Aluminum Crank
Case, Self-0iling, Nickel Steel Valves,
Forged Steel Shatt. Salisbur
Motors are Reliable. Prices mod-

q erate

DOWSKL 4 euerenenanennsenreneneeearannnn 779,416 Send for Catalogue.
. . Dust in dust carts, device for distributing.
[o Invest Your Savmgs Profitably ? T Freise s, LT SR g 510 BUFFALO ENGINE CO., Mifrs.
d Duster, face and neck, W. T. Hodgen...... 779,936 272-274 Michigan St., Buffalo, N. Y.
. Dye and making same, anthraquinone, H. -
: WELtZ  wuevennnernnsecennseenunesnneens 779,825 T IS
H H 4 Dye and making same, violet sulfur, A. Lut- —
Life Insurance in The Prudential may be S tringhaus ....... s R 779,861 GRINDE
* Electric battery, . P. Dewey ...... .. 779,589 R
made to Provide all These and More. . Klectric cable coupling, J. J. Dossert...... 779,469
. Electric controller, A. Sundh ....... « 779,447 Has no pumps, no valves.
Write fOl' Book ShOW“]g Rates., : Electric furnace, D. R. S. Galbraith. 779,844 piping requu-edI to s:upply it Wlth
Electric machine connection board, d 0, water. Alwaysready for use. Sim-
J. G. Crawford ...............0.. . 779052 plest mg'nnstrlgcglon lﬁl()sg ei’ﬁt(nent
Xleetric meter bearing, M. Vogel 79,822 = 1n operation rice will interest you.
THE PRUDENT[AL INSURANCE CO. OF AMERICA, Electrical wave transmission, L. M. Therrell 779 508 W. ¥. & JNO. BARNES CO.,
3 Llectrode, E. I Price..........c.ovvvviann 473 733 Fstablished 187¢
JOHN F. DRYDEN, Pres’t. Dept. 122 Home Office: NEWARK, N. J. Electrolysis, G. Rambaldini . 779735 1999 Ruby St., Rockford, 111,
Elevator signal system, B. J. I" 01(1) 779,592
Embossing machine, hydraulic, J. W. Nelson 779,664 |
Embossing press, S. Curtis ......ccceuenn 77‘) 912
Enamelware, manufacture of, J. I'. Kenkel 779,655 2]
Engine counterweight attachment gas, F. J.
Miller ...iininneiieeeinnenncnnnannnns 779,727 h
Kngines, mixing apparatus for explosion or 779.49
gasoline, . T. McKaig ..,........c... ,490 . s s
Kraser and'pencil sharpener, combined, C. for flattening wire for all purposes
V\Ltdel& ....... 773894 8= Send for Catalogue.
Excavating apparatus, Richmond Beebe 779,442
Exhibitor, lace curta{n, Swan & Snyder.. 779,507 BLAKE & ]OHNSDN,
Explosive, C. E. Bichel..............ic0eee 779,76
Explosive’ engine, F. W. Hagar. X P. 0. Box 7, WATERBURY, CONN.
Eye shield, A. A. Fairbanks..............
Fabric feeding mechanism, boarded, C. Jack- You
[ P S 779,712 Can BUILD IT YOURSELF
Ifeed water heater, H. J. Scheubner........ 779,741 We tell you how to do it, show views of
Feeder, automatic stock or poultry, H. MN. machines built at home and many letters
D7) 1 779,434 from satisfied customers in our new

Ifence, barb wire, F. C. Mosier.. .. 779,616
File case, P. J. A. Van Deins . 780,015
kile, paper, J. MacLachlan. 0, 779,951
I'illing machine, T. J. Brough.............. 779,836
Filter dam, E. V. R. Gardner .. 779,703
Iilter pulp packing machine, K. Kiefer.... 779,548
Filtering apparatus, M. B. Lukens 779,859
Filtering apparatus for separating solids

_& bOOk “How to Make and &ave Money
~, with Incubators and Br. ood-
ers.” Full of good things.
Invaluable to the beginner.
Y ow save half the cost of your
Incubator. None hatch bet-
ter. Get the Book and know
for yourself.

Channon. Snow & Co., Dept.196, Quincy, I11.

from liquids, K. Kiefer..........ce0.u. 779,607
Fire escape, E. M. Bras... . 779,46,5 R £ o d
Fire escape, J. Moltz ..... . .. 779,488 | This Tool ﬁwﬂ an
Kire escape, J. H. Leffelman.......... .. 779,550 is aeemmmcmmen) N ickel-
Fire extinguisher, Murray & Nuhring. . 779,435 Polished . Plated
gire ?xtlilnguisher, I:IT IISI. 1G.}llett ...... .. ’;;g,gg?)
['ire lighter, time, J. D. Fulton . .. ,921 | 66
Fire shield, P, Wendling .........eseoeesos 779,452 YOU CannOt Stumble at

Firearm shoulder protector, C. B. T. Benton 779,461
Fireproofing wood, G. Blenio............... 779,761 Any Step Of the Temp]e
Iish bait or lure, /'W. Shakespeare, Jr. . 779,744 | in measuring with this combination Triple-Beam Roller

Tish hook, C. FredrickS ......eecee.. . 779,843 auge, A great convenience and a labor saver for sin-
Fish line bob, L. J. Holt .. 779,937 gle, double or triple measurements. $1.25 each, postpaid
Flanged pipe, J. Wood, Jr... - 779,896 GOODELL PRATT COMPANY Greenfield, Mass.
I'lower holde{‘, P. Gommel .. .. 779 924
Klue rattler, R. M. Crosby.....cocvuvvuuenn 779,468
Fluid compressors, differential governor for,
G. Macloskie .......civviivennennnnnnns 779,952
Iolding chair, C. Mettler........ 780,006 to 780,010
Friction brake, automatic, Sedgwick & Sulli- Youll find it always convenient to
VAN ot iiie e enneeennenanns .. .. 779,664 . B ey
I'ulling machine stop motion, W. H. Leavitt 779,657 g have as a useful a“,d instructive book
Furnace, E. H. Carroll ............c...... 779,412 i{d Montgomery & Co.’s Tool Catalogue
Furngce, J. R. Cravath ..... . 779,467 " The new edition has 704 pages and is
Furniture base, glass, M..1 Abrams.. .. 779,402 copiously illustrated. Pocket size 64x
(:xarbage burner, . E. CMg(l}]urrin eeeee . ;;9,960 L4 ins. Sent by mail for 25c.
Garment, infant’s, L. C. Sherick........ .. 779,809 MONTGOMERY & CO..
Gas burner, incandescent, L. R. Hopton... 779.543 5 t. York .
Gas eng,me’ N. W. Traviss...... e R 779,509 105 F““‘E,s i New York City
Gas generating a amtus acetylene, E. R.
Cook oy SPPATETES e 779,531 ! WOLVERINE

SELF STARTING AND
REVERSING

Gasoline Marine Engines

< to 18 horse nower. Launches
18 to 75 ft. Write for catalogzue.

Gas generating apparatus, illuminating, F.
J. Foveaux .......... e .

Gas generator, acetylene, T. E.

Gas line safety cut-off, J. G. g..

yas manufacturing apparatus, P. Eyermann 779,776

tas producer, J. A. Herrick 779,935

Gases, means for utilizing

Gean 0 1 ey UL WOLVERINE MOTOR WORKS
. . rear, NS VR ANOY v vttt asaranas y . A
“Rub it on wood and make it come good.” Glass plates in store fronts and show cases, Grand Rapids, Mich., U. S, A.
fastener for, .J. L. Curry .............. 779,770 Brouklyn office, 97 22d St.
Glassware making apparatus, hollow, E. E.
Hoffman ........

THE B. F. BARNES

In by-gone times an itching palm was said to betoken the recexgt of money,

To-day, the sure sign of money is an advertisement in Leslie’s Weekly and Judge. Governor. pumping 1
Large and certain returns result from the use of these money-making mediums, Arade e AW N, Williams 57 14=~INCH DRILL
. Grain drier, Morrison & \Ie(;rath 9,729 ;181cahddpfdst&?;rlgvog{{lbgaﬁt11a]1.6V:’glplh1531%
l. L w kl —the pxoneer illustrated news gﬂ}}giﬂé I‘"J,%g;ineh G. G:’L}ITHIF](:I]‘ ;ggﬁ%f} drill. Plain lever or power feed as desired.
es l e s ee y weekly of America. Enters Grinding wheel, G. Hart 779,848 Jre build a fall };gse of Drills, Al fr"g%ﬁ"

over 100 000 homes every Grindstone sickle sunnort, C. F. Ferguson. 779,698 and 1l-ineh Screw Cutting Lathes, and a

week and is read by all the family. Its columns are clean, instructive and Gl'i“FISt”}‘,‘;rgcu"srgx’f‘t.i.b_lf*. tool support for, C. .- x> éalggstWet Toof Grinder. Catalog 8
entertaining, A very profitable advertising medium. Bl | Hammer, reciprocating, A. E. Leech ..... 779,721 3 5 F. BARNES COMPANY. Rockford. III.
H:?ﬁ;‘és h?)?).'?{ PII(‘tlléI‘(\Jg}I]‘{IIII;](ﬁl hang(.)!.‘. ....... 779,545 European Branch, 149 Queen Victoria St., London, E.C.
—the Weekly that makes people laugh' Full of funi Harrow, N. ﬁ .Blolom IO . 779,620
u ge good nature and optimism, Seeneverywhere. A great Harrow: tooth fastencr, (. . Blaine T80 .
vorite with the general public, Makes mirth for the Harvester eotton, R 1T, Purnell 779965
reader and money for the advertiser. Hat framé machine, D. D. Beatty.......... 779,831
Hay elevator connecting head, Rowland & 779,972
Bacher .....cevieiiiiiiencenncncasananns ¢
LESLIE*S WEEKLY, JUDGE, Hay knife, OB, Tombard .. IO 779.343 "PERFORATED METAI"!—(%\I
Fourth Ave. and 19th St.,New York City. Fourth Ave. and 19th St., New York City. By e o, au e " Richiaend TrorTas | OF EV ERY DESCRIP
W. L. MILLER, Advertising Mgr. WILLET F. COOK, Advertising Mgr. Heat derived from fuels into- energv for L K NDS
CHAS. B. NICHOLS, Western Representative, 1313 Hartford Bldg., Chicago. ' utilization, apparatus for converting, B. ‘ SCREENS @lF' AL S.
25NORTH UNIBNSTC HIC A G OILL.

J. F. STONE, Eastern Representative, 59 Journal Building, Boston. ! Heel, cushion, ', W. Sharpe «eeceeeeeennns 779,974
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f‘s_ HAVING

Will
Wat

The acme of luxury,
convenience

eéconomy.

Shaving Tablets,

Jersey Cream Toilet Soap.
Write for booklet
¢ How to Shave”

Tue J. B, WiLniaxs Co.

CLASTONBURY, CONN,

and

iams’ Shaving Sticks,
Toilet
ers, Talcum Powder,

Kire

expe

wanted in ever;

for permanent, profitable occupation.

Fire Extinguisher

AGENTS

r locality to represent the Keystone
Extingmisher. We offer attractive inducements
€ Previous
rience not required.

KEYSTONE

{ Seco

has been examined and approved
under the standard of the National
Board of Fire Underwriters. It sells
for $1:2.00 (freight allowed east of
the Rocky Mountains)—the cheapest
and best a%)proved extinguisher on
the market. 'T'his agency can be
carried in addition to other business
interests.
Write to-day for full particulars.

JATIES BOYD & BROTHER
18 N. 4th St., Philadelphia

Ianufacturers of
FIRE PROTECTION EQUIPMENT
Fire Hose, Hose
Couplings, Hose Pipes, etc.

nds count. Beready at the start with

Badger’s Fire Extinguisher

j and

you can put ouv any kind of a fire.

[ A request will bring you the information
you wish, FREE.

{ BADGER FIRE EXTINGUISHER €O.

80 Portland St., Boston, Mass.

Arithmetic, Algcbra, by mail,

dorse

Write for free book, ““Can I Become An Elect
ELECTRICAL ENGINEER I

are successful and gaining better

positions  and salaries studying

Electrical Engineering, Steam

Engineering, Mechanical Engin.

eering, Mechanical Drawing, Electric

Motorman’s Course, ])‘vnnnm Tender’s

Course, Telegraphy, Short Eleetrical Course,

Thomas A. Edison en

Students by 1 to positions,

Engineer
UTE

Dept. A, 240 West 28d St., New York

s Institute, Text books free,

Strength, Safety, Speed, Simplicity

are combined in the highest perfection in
the Mesco Motoreyele Outfit.

hed to any bicyle or tandem
% H. P. Motor, choice of
nd all accessories with
motorcycle.

any-transinissio
which to mal
Bicyele deale
sell your lert-over whee
Write for catalogue and agents’ disc
Motor Bicycle Equipment and
Supply Co., Burraro, N. Y.

Slotted Armature

for dy’hémus and motors, 1% in.|

diamet
By ma
sample.

Waltham Modc! Supply Co.
WALTIHAM, MASS.

DISCS

er, 12 slots, 25¢. per inch.
il, 36c. Send stamp for

We will send you, for a free trial in your boilers,

ADean Boiler Tube Cleaner

iy

to prove that it is the only device that will absolutely
remove all the scale from your boilers without inflict-

ing any damage upon the tubes.

Write to-day for

 Economy in the Boiler Room.”

WM. B. PIERCE CO.

219 Washington Street, Buffalo, N. V.

How To Increase

Your Business

EAD carefully, every
week, the Business
and Personal Wants

column in the

Scientific American

This week it will be found
on page 47.

Some week you will be
likely to find an inquiry
for something that you
manufacture or deal in.
A prompt reply may bring
an order.

Watch it Carefully

Heels and foreparts, shave for boot or shoe,
R.

. E. Metzenthin ... .. 779,486
Hinge, spring, E. Bommer ............. . 779,762
Hog catching and moving trap, G. E. Ringer 779,967
Hog ring, W. F. Richards ........ 779,502
Horseshoe calk, G. F. Hailman. 779,597
Horseshoe calk, R. Whitaker 779,753
Horseshoe clip, M. Steed ........... .. 779,815
Horseshoe, composition, H. Bartley . 779,757
Horseshoe, soft tread, F. E. McEwen...... 779,794
Hub attaching means, J. W. Kovalek.. . 779,482
IIydraulic press, O. Philipp ....... ceeeess 779,800
Inductance coil, C. Fish ......... veo 799,996
Induction apparatus, high frequency, Spauld-
ing & Austin .. 779,673
Insect trap, C. F. .. 779,672
Insulator, F. M. Locke ... . 779,659
Insulator pin, M. M. Wpod 779,828
Intrenching tool, C. M. Ransom . . 779,562
Irrigating head gate, C. W. Seitz . .. 779,973
Jar closure, J. C. Wandell ............ . 779,678
Joining machine, overlap, H. Romunder.... 779,970
Journal box, antifriction, D. Allen........ 779,403
Knitting machine, circular, H. A. Houseman 779,423
Knob, carriage, J. Hafer, Jr. ............ 779,647
Labeling machine, H. L. Duncan .......... 779,916
Labeling machine, double, J. G. Hendrickson 779,933
Labeling machine, top, J. G: Hendrickson. 779,934
Lace making machire, F. A. Schmidt ...... 779,876
Lacing holding clasp, shoe, A. M. Henderson 779,710
Ladder, step, W. M. Anderson ............ 779,829
Lamp, C. C. Malton .......... .. 779,724
Lamp, H. F. Smith .......... . 719,745
Lamp, electric arc, W. C. Fish . 779,539
Lamp, electric arc, H. Lux ......... ceeeees 179,948
Lamp fixture, electric, E. E. Hayward ... 779,779
Lamp, gas, A. W. Nicholls ....... P 779,618
Lampblack from acetylene, making, J. M.
Morehead . veveeeeerienennnorncenaanans 779,728
Lantern, tubular, F. C. Cannon ....779,585, 779,586

Lantern, tubular, W. T. & F. A. Iddings.. 7

Latch, gate, N. Peterson ...
Lifting jack, J. C. Blevney
Lifting jack, E. Wustner .......... .o
Linotype machine, J. R. Rogers..........
Liquid elevating apparatus, S. Hughes.
Liquid raising process, Young & Shaw ....

Liquid separator, centrifugal, A. T. Salenius 779,445
Liquid separator, centrifugal, A. L. Christ-

CNSOIl 4 vvevnennnnrnsennenscnssnssnaanns 779,990
Loading device, W. H. Fern .............. 779,699
Loading or unloading machine, J. McMyler.. 779,493
Lock, J. Greenberg .....ceceeeicevecanenns 779,594
Lock, H. Barry ... 779,899
Loom, J. R. I'itton .. 779,997
Loom bobbin receptacle, .

1 70 0 <SP .. 779,628
Loom filling fork, R. Riley ... .. 779,966
Loom picker check, S. H. Bevill.. .. 779,902
Loom shuttle motion, J. & A. Mann.. .. 779,484
Loom warp thread holder, H. Lee .. 779,944
Lubricating device, J. V. Clark ... .. 779,690
Lubricator, Knipper & Mackaye .. 779,609
Lubricator drop feed, E. D. Marvin ... . 779,792

Magnet, polyphase, D. L. Lindquist .....
Mail bag fastening, C. B. Stevens........
Mail catcher and receiver, Long & Gorton..
Mail collecting and distributing pouch, E.

L 779,432

779,747
779,722

M. Letts ...ttt 779,551
Mailing card, coin, J. Ketteman .. 779,715
Manure spreader, J. S. Kemp . 779,714

Match box, J. F. W. Kuehn

L. 779,610

Match composition, H. Staier ............. 779,674
Match holder and striker, E. A. Parker.. 779,495
Match safe, self-igniting, S. A. Tescher... 779,629
Mattress, B. I. Berryman .......... Veesenes 779,576
Measure, test, B. Simpson .... 779,882
Measuring instrument shunt, electr: .

RODINSON . ivvininieneenneenanasannnns 779,737
Mechanical movement, A. Wabhle 779,451
Mechanical movement, F. C. Northrup 779,656
Medicated sweetmeat, Bjornstad & Stacey.. 779,833
Metal working machine, electromagnetic, F.

W. JeSS0D tivirvrrininennnnnnencnnans 779,427
Meter. See Current meter.
Milk cooler, J. W. & C. W. Walkup....... 779,823
Mine shaft safety device, N. W. Dickerson.. 779,535
Molding machine, W. J. Sterling..779,976, 779,977
Mortising machine, A. W. Miller.......... 779,955
Motion transmitting mechanism, rotary, J.

S, Kemp .ovuinivireieirneneeennsonanas 779,713

Sr.

Motor, C. Fero, .
Mower, lawn, J. I. Kunkle ..
Mowers, reapers, etc., cutting apparatu
J. Downing
Mowing machine attachment, A. I.
Muffler, G. 8. Troost
Music rack, Buck & Ogden
Musical instruments, pneumatic action for,
B. de Kleist
Musical instruments, tracker for mechani-
cal, R. W. Pain
Fish ....
A. J. Griffith ...
Neckwear holder, J. Weil
Note sheet, M. Taft
Nozzle and spreader,
H. Bormann ............cccoiivvnnnennn
Nursery stock puller, M. P. Allen .
Nut lock, W. B. Wolf ...........
Nut leck, C. D. Campbell ...
Nut shells, machine for cuttin,
GrUNET it iiet i iietinaaienaaanans
as fuel, means for the utilization of
crude, J. 0. Alwood .......cvvivennnnn
can, G. Palm .
cup, McGinty & Huber ....

Rarey.

Nail p{lll(%l‘,
Neck stall,

0il

0il
0il

779,538

. 779,429

779,994
780,014
779,510
779,905

779,716
779.867

.. 779,919
. 779,927

779,631

. 779,677
. 779,904
.. 779,632

779,766
779,474
779,985

.. 779,798
. 779,959

Oil from water, apparatus for y

W. JJ. McKnight .........ccc0ieaan. 779,492
Oil wick burner, M. P. Allen ............ 779,515
Ornaments, manufacturing cloth covered, A.

M. Holstein .....vveiieennnnnenensonns 779,651
Oven, baler's, E. Kaiser ................. 779,428
Packing, adjustable turbine, A. R. Dodge. 779,771

Packing and shipping case, H. A. Penrose.
Packing, elastic fluid turbine, O. Junggren.

779,621

Packing, metallic, T. A. Johnston........ 779,480
Packing, piston rod, C. P. Fogh ........ 779,700
Paint and producing same, R. Warnock.... 779,752
Paint and producing same, W. A. Hall... 780,001
Paper clip, C. J. Brosnan ......ceoeeeeeeeees 779,522
Paper feeding machines, sheet calipering de-

vice for, Dexter & Hallstream ....... 779,914
Paper feeding mechanism, C. A. Juengst.. 779,784
Pasting mechanism, P. A. Lawless ........ 780,004
Pen, fountain, .J. H. Crowell ............. 779,692
Pen reservoir attachment, H. Tartsch . 779,567
Pew, extensible, J. P. Kline ............. 779,718
Photographic plates, prints, or films, appar-

atus for washing or otherwise treating,

J. B. S. Macllwaine ........cceeueee 779,483
Photographic shutter, E. V. Plercy ....... 779,665
Photographs or pictures for producing ani-

mated effects, apparatus for displaying

series of, J. MaSON .....veeeecencnnes 779,954
Pick, J. Chevallard ............ ... 779,839
Picker check, C. H. Buckley .... . 779,636
Picture frame hanger, J. A. Long ........ 779,433
Pictures by means of catalysis, reproducing,

Ostwald & Gros .......cceevveneennnens 779,797
Pipe coupling, W. P. Powell .. 779,479
Pipe or casing puller, S. W. .. 779,660
Planter, corn, B. E. Levig ........ . 179,552
Planter, corn, W. S. Graham 779,925
Planter dropping mechanism, .

Kirkpatrick ................ . 779,608
Plastic block machine, A. venstad . 779,775
Plastic mat« rials, manufacturing dec >

articles from, J. Walter .............. 779,979
Plow gage, B. W. Grice 779,926
Pneumatic despatch apparatus carrier, C.

H., Burton .........c.coeivevieeeennnns 779,638
Pocket device for garments, detachable, R.

e YAteS ..iiecetiecencitcntnaananaans 779,898
Poison for rodents, S. W. Allen ... . 779,634
Polyphase winding, B. A. Behrend 779,575
Pontoon for lifting loaded ships, A. C. A.

Holzapfel .......ccveeveeeescncsencanns
Powder can,
Power transmitter,
Printing apparatus, L. M. Todd....
Propeller, C. T. Freid .........
Puff comb, R. H. Damon
Puller. See Nail puller.
Pump, B. . Rice .......
Pump, D. L. Shaffer
Pump, electric, E. F. Porter
Pump measuring device, fluid,
singer «ceecececnccncenns rereasieeaen,

779,852

. 779,667

779,499
779,743
779.623

779,989

- Raffles, the prince ot professional cracksmen, finds no- safer place
for his enormous chest, laden with the heavy silver from many a plunder,
than the vaults at the bank. ‘

Bunhy, his confederate, deposits the chest.
four hours the vaults are entered and robbed.

Bunny withdraws the chest only to find that the bank robber has
used it as a hiding-place for his ill-gotten gains. ~

This tale of a daring robbery, ¢¢The Chest of Silver,”” wil be
found in the January zist issue ‘of

Colliers

In less than twenty-

At all
News Stands

ten cents
the copy

THE

HYDE

L PRESIDENT

et another year
pass. away without

giving to your family the protection
=u-that life assurance alone can give.

By means of an Endowment

Policy in the Equitable you can  not

only give them this protection but at

e, the same time provide for your
A ’

own maturer years.

5

Send coupon ‘below, for particulars.

s N .,? B
opportunities for men of character to act as representatives

Splendid
. Write to GAGE E. TARBELL 2nd- Vice President

The Equitable Life Assurance Society of the United States, 120 Broadway, New York, Dept. 29

Please send me information regarding an Endowment poliCy £Or $.cceeeerreeerreececncsocconenns

if issued at years of age.

Address........ tecieenenenans seseereeraanrians et eeeeeeraaaae.

........ dere cee wees
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Hydrozon¢

Cures

Sore Throat

A Harmless Antiseptic.

Endorsed by the medical profession.
Send ten cents to pay postage on
free trial bottle. Sold by Lead-
ing Druggists. Notgenuine unless
label bears my signature :

Qu, etttz

‘Dept. U,63 Prince St., N. Y.

Write for free booklet on Rational Treat-
ment of Disease.
STRONGEST
1IN THE -

= PAGE’'S GLUE "5

oes not set quickly like the ol d style ﬂ%lue
and has four times the strength (O ciaf
test, 1 in. sq. hard pine butted, registeved
620 1bs. before parting). Used by the best
mechanics and mfrs.theworld over. Inval-
nable in household use, for Furniture,
China,Ivory, Books, Leather,and wherever
strong adhesive is desired. 1 oz. bottle
rcollapsible self-sealing tube (retails 10c.)
il mailed for12c.if yourdealer hasn’t ourline.
I PACE’S PHOTO PASTE,
20z, sizer etailsbsc. ; by mail, 10¢.
LFF ’S MUCILAGE,
This Lubel. 2 02. size retails 5e. ; mail, 10¢.
RUSSIA CEMENT CO,, 189 kssex Ave., Gloucesier, 2lassy

SHOEMAKER’S BOOK

w POULTRY)

and almanae for 1905, contains 224
pages, with many fine colored platesof
fowls truetolife. Ittellsallabout chickens,
their care, diseases and remedies. All abou$
INCUBATORS and how to operate them.
All about poultry houses and how to build
them. It’s really an encyclopadia of chicken-
dom. You need it. Price only 16c.
©C. C. SHOEMAKER, Box 800, FREEPORT, ILL.

BIG PROFITS IN POULTRY.

A city lot is large enough, and the

CYPHERS INCUBATOR

makes hatching certain. Used on and endorsed hy 42
Government Experiment Stations Complete catalog and
Foultry guide, 212 pages (8x11 inches), free 1f you men-
ion this paper. Address nearest office.
Cyphers Incubator Co., Buffalo, N, Y.
Boston, Chicago, New York, Kansas City, San Francisco

None 2anaing
withaut

*“The Kohinoor in California’s crown.”

MOUNT SHASTA

There is no more beautiful sight of its kind
than Mount Shasta, covered with snow and
glistening in the sun. Thousands have trav-
eled across the continent to see it, and felt
well repaid for their time. The way to reach
it is by the

NEW YORK CENTRAL LINES

and their connections. Mount Shasta is only
about four and a half days from New York
or Boston, and every lover of this country
should see it.

For details of rates and trains, see a ticket
agent of the New York Central.

A copy of “"America’s Winter Resorts ” will be
sent free on receipt of a postage stamp by
George H. Daniels, General Passenger Agent,
New York Ceniral & Hudson River Railroad,
Grand Central Station, New York.

Instructive Scientific Pﬂpers1

ON TIMELY TOPICS

Price 10 Cents each by mail

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

THE SHRINKAGE AND WARPING
OF TIMBER. By Harold Busbridge., An
excellent presentation of modern views ;
fully illustrated. SCIENTIFIC AMERICAN
SUPPLEMENT 1500.

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

DIRECT-VISION SPECTROSCOPES.
By T. H. Blakesley, M.A. An admirably
written, instructive and copiously illustrated
article. SCIENTIFIC AMERICAN SUPPLE-
MENT No. 1493,

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

PLATING DYNAMOS. SCIENTIFIC AME-
RICAN SUPPLEMENTS 720 and 793 de-
scribe their construction so clearly that any
amateur can make them.

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

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

Price 10 Cents each, hy mail

Order through your newsdealer or from

MUNN @ COMPANY

L56] Broadwa.y New York

Pump, motor air, E. Cheshire .....ceceee.
Pump, oil, Clark & Blynt
Puzzle, W. H. Nichols ...
Puzzle, G. J. Maringer ...
Puzzle, ¢. H. Saunders
Pyrographic tool, H. Holton .

779,907

. 779,689
. 779,438

Pyrotechnic device, F. T. Bec 779,901
Rack, J. H. Varty .......c.ceeen. 779,821
Rail joint, J. A. McKelvey ..... 779,491
Rail joint chair, J. L. McGhee .......... 779,958
Rail protective device, third, Ryan & Gunt-

FA95 506090000 60000000006000000000000000 779,739
Railway cattle guard gate, W. D. Hudg-

B 0 779,603
Railway construction, slot switch tongue

and slot switch-box mechanism for con-

duit, H. C. Stiff ....oeivirernnenannns 779,506
Railway crossing, continuous rail, A. Camp-

bell 779,410
Railway rail and chair, .

(&3 10 3 E e 50 A 08 0000000680000 000603000 779,706
Railway rail fastening, R. G. Musgrove... 779,617
Railway rail joint, C. A. Gilchrist........ 779,707
Railway signaling circuit, A. J. Wilson.... 779,895
Railway switch, H. Elliot ............. . 779,695
Railway tie, metallic, H. W. Avery . 779,756
Railway track, J. W. Porter .......... .. 779,964
Railway track structure, G. M. Ervin.... 779,471
Railway track structures, plate fastening

for, G. M. Ervin .......c..ceiiiinnnns 779,470
Railway track switch, electric, G. H. Fretts 779,920
Railway transfer, street, Ji. Riordan ..... 779,869
Railways, system of electrical distrib:

for electric, J. H. Hallberg .......... 779,475
Razor guard, E. P. Brewer ......... ceeeess 779,580
Reflecting and directing light, device for, H

P. Roberts .....eeveeecans 000000000004 779,563
Refrigerator fastening, N. Leighton ....... 779,789
Refrigerators, etc., overflow alarm or indi-

cator for, N. Bosmann ........ecoceees 779,462
Rheostat, automatic motor starting, Schatt-

ner Haskins ........cviviiunennnnn. 779,875

Riveting machine, J. W. Nelson..779,662,
Roadway surface composition, Jones & Mee-

779,663

han ........ .. oo i, .. 779,604
Roasting furnace, F. Klepetko . o 779,717
Roof bracket, T. H. Kingston . 779,481
Rotary engine, L. G. Bartlett .. 779,900
Rotary explosive engine, Parnell & Coryell. 780,013

Roundabout, J. M. Taylor .........ccc....
Rubber plants, process of and apparatus for
the separation and recovery of gum

779,568

from, F. Ephraim .............cco0uen 779,696
Sack closing grapple, S. Loe . . 779,614
Safe, Brenner & Allen .................. 779,579
Sand washing and saving machine, W. B.

Martin ....ooeiiiiiiiiiiiiiaeeaan. .. 779,615
Sanding or polishing machine, F. U 779,630
Sash, reversible window, A. Iske....... .. 779,426
Sash, self-closing window, C. D. Pruden.. 779,801
Sawmill carriage, J. O. Williar .......... 779,454
Scale attachment, J. C. Dixon... 779,64:3
Scale, beer, P. K. Carmody ....... 779,838
Scale, cream test, W. H. Sargent .. 779,873
Scale making machine, P. F. Cohen. .. 779,768
Scale, weighing, W. H. Sargent........ 779,872
Scale weight indicator, weighing, D. F.

1388 1 S 556 550000 000000900 03053000000 779,993
Scales, relieving gear for railway, J. P.

Newell .............. &5 00000000000 779,732
Scissors, A. M. Minter .. . 779,957
Scraper, I. B. Hammond ........

Sea light, intermittent, G. Rocco

Seed drill, disk, B. Armbruster
Sewing machine, A. Tetreault ...
Sewing machine attachment for p:

drapery cords, C. A. Bu
Shade and curtain bracket,

5 5 065006006000000000000000000000
Shaft, flexible, R. Shedenhelm
Sharpening the knives of guillotine cutting

779,764

. 780,005

779,669

machines, apparatus for, A. V. Brown. 779,837
Sheet feeding machine, J. E. Smyth .... 779,975
Sheet metal plate, G. H. Stewart........ 779,887
Sheller feeders, means for adjusting, C. E.

ATrmStrong v oivieieerneninrnenennnnns 779,459
Shipping case, H. A. Penrose .. 779,558
Shovel, W.. 8. Judd .......c.vuuun .. 779,546
Shovels, making, W. 8. Judd . 779,547
Sgeve adjuster, D. H. Houser ..... .. 779,424
Signaling system, selective, W. D. Watkins 779,893
Silver emulsions, producing, J. Gaedicke.. 779,777
Siphon, P. McGrath 5 .. 779,865

P. W. Finkle
A. E.
G. B. N. Dow

Skate,
Smelting furnace,
Smoking pipe,

779417
. 779,953

779,694

Snap hook, J. B. Steele ...... .. 779,675
Snap hook, ‘H. H. Ulery .. 779,890
Snatech block, G. Nettle ............ .. 779,437
Soap holder, washboard, L. L. Barton. . 779,987
Soldering, G. H. Stewart ............... 779,886
Soldering furnace burner, E. T. Burgess.. 779,623
Soldering machine, can cap, A. Cerruti.... 779,526
Sole, shoe, W. B. Arnold ............ .. 779,683
Speculum, C. I. Spangler ....... . 779,885
Speed indicator, rotary, G. Saaler . 779,624
Spindle and bearing, T. A. Boyd .....c.c.. 779,835
Spring. See Car spring.
Stamp mill mortar, M. P. Boss .. 779,521
Staple setting implement, F. Wiseman.. 779,680
Starch, making nitrated, F. B. Holmes,

779,421, 779,422
Steam gage, bourdon, W. I Staaf.779,812, 779,813
Steel, cutting self-hardening, J. Armstrong. 779,516
Steel-hardening machine, J. W. Faessler.. 779,841
Steering boats, means for, J. E. Nicholson. 779,961
Sterilizing apparatus, A. T. Pfeiff........ 779,498
Sterilizing organic substances, C. C. L. G.

15 L [ s s 5 8 06806 06600066000000000 60000 779,637
Stirrup, J. B. Hayden .............. 779,476
Stock yard chute pen, A. G. Leonard. .. 779,658
Stool seat, piano, F. P. Holtzman... .. 779,851
Structural block, C. F. Linscott.......... 779,613
Sugar bearing materials, treatment of, C.

Steffen  ......ciiiiiieiiireiian .. 779,816
Support, adjustable, O. C. White. 779,453
Sweeper, floor, Dunaway & Melander. 779,773
Tableau igniting machine, S. M. Gorham.. 779,593
Tag, umbrella, H. Cain .................. 779,409
Telegraph and telephone transmission line,

E. F. Roeber ........cceveiuiiennecnnnnns 779,443
Telegraph system, H. Shoemaker 5 779,670
Telegraph system, printing, J. Burry. .. 779,624
Telephone bracket, 8. J. Seifried........ 779,504
Telephone receiver support, F. F. Howe.. 779,940
Telephone selecting system, W. D. Watkins. 779,892
Telephone system, party line, W. W. Dean. 779,533
Telephone system, selective, P. J. Albrecht 779,982
Telephone system, selective party line, A.

J. Springborn  ....iiieiiiiiiiiiieenan 779,811
Telephone trunk line apparatus, W. O. Pen-

RIS S8 aa0000 .. 779,497
Tent, E. I. Rice 779,500

Tent cottage, C. Schram
Thread separator, E. C. Re
Threshing machine, G. Anderson
Threshing machine band cutter and feeder,
J. Hammond
Threshing machine beater, J. Hovey
Threshing machine feeding mechanism,
tomatic, E. P. Killinger
Threshing machine separator attachment, J.
[0 111 17485656600 900 000003000000 00000000
Ticket issuing and recording machine, Oh-
mer & Bridenbaugh
Ticket or check holder,
Tile for floors, walls,
Dickey & DEITY ..vvviieenrnneeanens
Tiling, imitation, J. Singer
Time recorder, A. N. Palmer
Tire coupling, M. M. Artma
Tire cover, F. E. Bowers
Tire, pneumatic, B. C.
Tire, pneumatic vehicle,
Tire, vehicle, tein
Tire, vehicle, J. Neary..........
Tire, wheel, J. S. Cushing
Tobacco stemming machine, L. P. Whit-
AKer tiiiiieiiiiietciiiettttsitocnaann
Tongue support, J. C. Oard ..........
Tool, pneumatic, H. G. Kotten...
Tooth, artificial, R. E. Payne
Torpedo, W. E. Matthew
Track construction, concrete, H. B. Nichols.
Trenching machine, L. A. Desy
Trolley bridge, R. T. McCarroll ...
Trolley device, Reese & Weitzel ........
Trolley. for electric railways, G. C. Hohein.
Trolley retriever, BE. J. Jonas
T‘rollley wire suspension device, T -
er

au-

W. T. Willits....
etc., combination,

R R R NNy

779,458

779,708
779,939

779,855
779,808

779,557
779,455

779,536

. 779,883

780,012
779,830
779,578

.. 779,444
. 179,702
779,505

779,731
779,588

779,980
779,439
779,943

. 779,496

779,485
779,795
779,415

. 779,554

779,441
779,850
779,654

779,640
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8 REASONS
WHY THE

ocomobile

is Easily the Best Built Car in America

. ndard design; no freak features. 2.
lResst:lt ot long experience on proper
lines. 3. Special material for each part.
4. All material analyzed. 5. Forgings
instead offcastings. 6. Every partin-
terchangeable. f. Careful attention
to minute details. 8. Convenience
of the customer considered at

every pointCo
Locomobile Co,
‘Bridgeport, Conn

ON TYPEWRITERS

of all Makes
Send for samples of writing, prices, and
eatalogue. Machines shipped fﬁr{‘n:[ﬂ&‘liou.
NEW YORK, CHICAGO,
134 Barclay St. 124 La Salle St. B
KANSAS CITY,
817 Wyandotte St

ROSTON,
28 Bromfield St.

ST, LOUIS, 209 North 9th St.

SAN FRANCISCO,
536 Calitornla 8t.

iHnE
TYPEWRITER
EXCHANGE

GOOD SERVICE

You want it, don’t you, in the execution of your Or-
ders? Good service, an intelligent understanding of the
stock or commodity in which you are dealing, and to be
in ession of all news affecting the markets, are the three
attributes essential to securing the best vesults, We fur-
nish all three: our 400=page, cloth bound illustrated

‘““Quide to Investors?”’

will Elace you in possession of all facts relative to any
stock dealt in upon the exchanges; our

‘“ DAILY MARKET LETTER ”’
keeps one in_constant touch with financial matters and
the trend of the markets. We 4ssue both free wupon
request. Speedy exclusive private wires, connect all
our offices, where you will find every convenience_ for
the prompt and efficient execution of your orders. Why
not open an account with us and give it a trial ?

(s Fnanse Co

- FOUNDED 1500.

STOCKS, BONDS, GRAIN, COTTON
ss BROADWAY, NEW YORK CITY

Determining the character and financial

rvesponsibility of your Broker
is as important as selection of right stocks.

THE PANAMA CANAL IS DESCRIBED
from the engineering standpoint in SCIENTIFIC AMERI-
CAN SUPPLEMENT 1339. Price 10 cents, by mail.
Munn & Company, 361 Broadway, New York City, and
all newsdealers.

RADIUM

is a rich man’s luxury, but Yankee Radium costs only
15 cents per tube, Takes an expert to detect difier-
ence. Latest scientific novelty. Fool your friends.
Larger tube, 25 cents. Boys make money selling.

S=A-C (0., Sudoury Building, Boston, Mass.

THE SORTIE of the RUSSIAN FLEET

from Port Arthur on August 10, 1904, is discussed by a naval expertin
SCIENTIFIC AMERICAN SUPPLEMENT, 1513; price 10 cents by mail.
Diagrams and photographs showing the damage sustained by the
Russian ships are published. Order from your newsdealer or from

2 MUNN & CO.,

361 BROADWAY, NEW YORK

4to. 11x13% inches.
275 Illustrations.

JUST PUBLISHED

cAmerican Estates
and Gardens

340 Pages.

By BARR FERREE

Editor of Scientific American Building Monthly, Corresponding Member
of the American Institute of Architects and of the Royal .
Institute of British Architects

Illuminated Cover and
Price, $10.00

on double coated paper.

Publishers of
“¢ Scientific Amertcan ??

SUMPTUOUS book dealing with some of the most stately houses
and charming gardens in America.
all cases made from original photographs, and are beautifully printed

Attractively bound. This book will prove one

of the most interesting books of the season, and will fill the wants of

those who desire to purchase a luxurious book on our American homes.

An illustrated prospectus mailed free on request.

MUNN @ COMPANY

Subscription Dept.. Q.0.

The illustrations are in nearly

337 Broadway, New York
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Scientific American
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The Science of the

LINDSAY LIGHT

Here it is, so
plainly illus-
trated thatany-
one can readily
see _why the
Lindsay Light
produces more
light and bet-
ter light from
a less amount
of gas than
would be
burned in the
same time by
an ordinary in
candescentgas
burner,

Note
taper tube
bunsen; the
heated air
chamber; the
air draftwhich
heats the gas
beforeitstrikes
the flame,
causing per=
iect combust-

GivES BRICNT
WTTE LT

the

ifo
The Lindsay_Light gives a forced pressure that
sends the flame clear out to the end of the mantle,
making it all incandescent —all light giving. It regu-
Jates the pressure of any ga ssystem, allowing no waste
from over pressure. The Lindsay Light mantle gives
out a strong, white, brilliant light of 3%0 candle power.

In two months and six days one

LindsayLightwillsaveitscostingas.

Best dealers everywhere sell them. If not obtain-
able at dealers, sent prepaid #1.2.>. The installation
of Lindsay Lights will not only save money, but eye-
sxf{ht as the light is sunth:nw and restful. | Writa for

The
most careful farmers
and gardenersaverywhere
placa confidence in Ferry’s
l have been the standard for 49 years, ‘
machine from two bicycles are given in SUPPLEMENT
No.1195. Tbe motor and battery. are also treated of

Illustrated Book and Full Particulars,
Seeds—theklndthatneverfall.
They are not an experiment.
8old by all dealers. 1905 Seed
ELECTRIC AUTOMOBILE. — DIREC-
in detail. Price 10 cents. For sale by Munn & Co. and

LINDSAY LIGHT COMPANY CHICAGO
Annual free for the asking.
D. M. FERRY & CO.,
Detrmt. Mich.
tions, with many illustrations, for making a complete
all newsdealers.

Delightful Mid - Winter Cruises

BY THE
Palatial Twin-Screw Cruising Steamer

“ Prinzessin Victoria Luise”

To the WEST INDIES
Leaving New York February 2d and March 7th,

1905, duration from 24 to 28 days. Covering the
picturesque islands of the Caribbean Sea, includ-
ing Nassau, Cuba (Santiago and Havana),
Jantaica (Kingston), Porto Rico (San Juan), St.
Thomas, Barbados (B Bridgetown), Trinidad (Port
of Spain, Pitch Lake), Martinique (Fort de
France, st. Pierre, Mt. Pelee), Venezuela (La
Guayra, Caracas, Valencia, Puerto Cabello),

Curacoa and Bermuda, Hamilton,

These cruises should appeal to all
lovers of Winter cruises under such
splendid conditions. Send for hand-
some illustrated book, whlc:h tells of
this and other attractive cruises.

Hamburg American Line
37 BROADWAY, NEW YORK
Agencies in all Principal Cities

50 Years'
Experience

Trade Marks,
Designs,
Copyrights, Etc.

Anyone sending a sketch and deﬂcrigtlon may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions stnctlg confidential. Handbo ok on Patents
sent free. ldest agency for secur ing patents.

Patents taken through MUNN & Co. receive
Special Notice, without charge, in the

Scientific American

A handsomely illustrated weekly. Largest. cir-
culatioc of any scientific journal. Terms, $3'a
year: four months, $1. Sold by all newsdealers.

MUNN & C0,261 erosewsr, NewYork

Branch Office 65" 8t. Washington, D. C.

' Watch protector,

| Cards,

| Cleansing and

| Leathers,

Trousers, R._ Rochmill ........ cereereens. 179,738
Truek, car, J. C. Barber .. 779,674
Truck, hand, E. J. Bryan . 779,988
Trunk, C. H. Richards ... 779,501
Tug, shaft, J. M. Peyton 780,016
Tumbling drum, W. R. Smith . 779,746

Turbine bucket support, 1ntermed1ate, A.

F. Macdonald ......ccoevvivnenncncnns 779,949
Turbine, elastic fluid, C. G. Curtis.779,910, 779,911
Typewriter, H. Bates .......c.cvveenenn 779,518
Typewriter carriage, B. T. Bruce ........ 779,408
Typewriter ribbon holder, S. P. Doane .. 779,915

779,436

Typewriter type bar bearing, L. Myers....
779,407

Typewriting machine, A. T. Brown

Typewriting machine, C. W. Howell...... 779,425
Typewriting machine, 0. C. Kavle .. 779,942
Typewriting machine, E. B. Cram.. . 779,992

Universal joint, F. E. Bocorselski... '. 779,903

Valve, W. H. Kilbourn ..........ccccvuu.n 779,786
Valve, air, water, and vacuum, O. C. Hatch. 779,599
Valve for air and water, automatic drain-

W. T. Donnelly .......coveuvveenns 779,772

age,
Valve  for air brakes, automatic retaining

and recharging, C. B. Harrington.. 779,598
Valve for intermediate stages of turbmes,

Emmet & Junggren .................. 779,840
Valve, gravity, J. F. McCanna . 779,661
Vehicle, J. E. Armstrong .............. 779,682
Vehicle bow-bending machine, P. R. Brown 779,686
Vehicle brake, E. M. Winters ........... 779,754
Vehicle detector attachment, H. Hencken. . 779,781
Vehicle, motor, E. Foster ............ 779,418
Vehicle storm front, H. D. Pursell........ 779,561
Vehicle storm shleld folding, C. M. Harvey 779,849
Vehicle wheel, W. H Schofield....779,807, 779,877
Vehicle wheel, C. R. S. J. Halle.779,928 to 779,930
Vehiqle wheel spring fork, C. O. Hedstrom 779,709
Vending machine, coin-controlled, W. H.

Walter ........cviiiiinan ceeeienaas. 779,824
Ventilator. See Car ventilator.
Ventilator, S. H. Jacobson .............. 779,653
Voltage regulator, O. M. Lacey . 779,720
‘Wagon, Rodenhausen ...... 779,804
Wagon box, C. W. Smith .. 779,627
Wagon, coasting, H F. Keyes....779,605, 779,606
Wagon, dump, Van Wagenen & Sweet.... T

Wagon, dumping, J. F. Clark
Warp float cutting machine, G. H. Boynton

‘Washboiler, J. E. Faucett 7
Washing machine, Garver & Lauer
Washing machine, E. J. Kilmurry
‘Washer, H. M. Waitt .........
R. A. Thratt
H. Brinkman ..

Water cooler, L. H. Brinkman .........
Water elevating device, G. K.
Water elevating device, V. P. Hammer
Water head gate, F. D. Giddings

Water heater, R. Hoffman .. 5
Water heater automatic shut o

779,420
b} 1 S80S 0000 6a000006000 779,711
Water wheel . R. Timby . 779,978

Wax emulswn and producing same, 5
(0) 1118 X I S 580 000050000600 600000000006 779,627
Weaner, calf, C. W. Frick 779,701
779,650

Wieighing machine, automatié,. G J chks,
779,649,

Well drilling machine, F. E. Simpkins.... 779,671

‘Wheat cleaning and scouring machine, M.
2w bi i S 550 60080000 00000000 779,595

Windmill wind wheel, 0. J. Ziegler ...... 779,614

#["\Window or door alarm, automatic, J. Wag-

J59 50Q00000090000000000000600060000080
Window strip, R. R. Lee
Wine cooling device, F. P. Nobis
Wrench, M. C. Morrison 79,

Yarn drymg apparatus, Berry & Woodward. 779,759

DESIGNS.

J. C. Atkinson ........
C. Seidel

....87,201,

37,292

Tringe,
317,293

Trimming,

TRADE MARKS.

R. Freeman . cees
cheroots, and smokmg to-
Strause
polishing preparations,
tain named, Columbia Refining Co..
Coal, cannel, Mahaning & Lake Erie Coal Co.
Flour, wheat, Phoenix Mill Co.
Ice cream, H. C. Gertz
certain named mechanical,
Houghton & Co.
Medical compounds for certain named dis-
eases, L. L. Hill
Razor hones, sharpening stones,
ening wheels, F. Swaty
Remedial agent for the treatment of lung
i and nasal diseases, Somnola Medicated
1 55 0 3 2 00 S S 50 008006 80080000 08000300
Roofing material, certain
Asphalt Roofing Co.
Slate products, certain named, J. A. Qualey
Steel, certain named, J. Beardshaw & Son..

playing,
stogies,
H.

Cigars,

43,987
bacco, H. P. Strause ................

43,989
cer-
. 43,994
43,999
43,991
43,990
43,988
43,993

43,997

andsharp-

43,992
43,995

43,996
43,998

LABELS.

‘“Atlas,”’ for mantles, Cluster Gas Light Co.
‘‘Crasper’s Easy Workers,”” for a cathartic
medicine, M. L. Crapser Co.
“¢‘Krankfort Distillery,”” for whiskey,
fort Distillery
i““Frenzied Finance,”
G. Taylor
‘““Hammond _Public
Liesenfelt BroS. ....ceceeeeeceeeancans 11,785
‘‘Hoffman’s Life Preserver,”” for a hair
tonic and dandruff cure, R. H. Hoffman 11 ,187
“Korn Flour,”” for flour, H. Hunter........
“Lion Brand,”” for ladders, F. Tettenborn 11,799
“‘Locion Higienica De Eucaliptus, for a
medicinal preparation for the preserva-
tion of the hair, Ruiz y Roca..11,788 to
‘‘Medial Script Sentence Builder,”” for edu-
cational cards, Milton Bradley Co
‘“Medial Script Word Builder,”” for educ:
tional cards, Milton Bradley Co
“My Prima Havana,”” for cigars, W. Ed
11723 1 1 S LR R
“0ld Timers,”” for cigars, C. Fleischmann..
“Table Builder No. ,”” for educational
cards, Milton Bradley Co. ............
“Table Builder No. 2, for educational
cards, Milton Bradley Co.
¢Taka Tonic,”’ for a proprietary med
Taka Tonic Co.
“Waterloo Cigars,’”’ for cigars, M. A. Pacella
¢«Windsor Castle Ties,’”” for ties, I. isaac &
Co.

11,798
11,791
11,781
11,793

'y, Frank-
"for ‘educational cards,

Library,”’

11,790
11,795
11,794

11,782
11,783

11,796
11,797

11,792
11,784

13,780

PRINTS.

«“Blue Ribbon,”” for beer, A. von Cotzhausen .1,180
“McKmley Tea,’”” for a medicine, C. Lar-

........................... 1,181
“Reed s Cylinders,”” for cylinders, J. W.
Reyedy %levator Manufacturing Co...... 1,182
“‘Snow - White Marble Bleach,”* for marble
bleach, H. A. Eberhardt .............. 1,183
““‘Steffen- Bretch Ice and Ice Cream Company,”’
for ice cream, Steffen-Bretch Ice and Ice
Cream CO. cevveeveesasarocnnnns cesene .. 1,179

ted co of the specification and drawing
ananpyn?)atent ?ny the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
mumber of the patent "desired and the date be
given. Address Munn & Co., 361 Broadway, New
York.

jan patents may now be obtalned by the in-
ve?]:::sdfor al:ny of the inventions nsmed in the fore-
‘going 1ist. For terms and further particulars
address Munn & Co., 361 Broadwhy. New York.

SPECIAL MANUFACTURING.

DIES AN STAMPINGS TO ORDER,

SPEC'L MACHINERY-MODELS-EXPERIMENTAL WORK.

DROP FORGING DIES AND DROP FORGINGS.
HARDWARE SPECIALTIES erc. MANED T0 ORDER.SEND SAMPLES
OR DRAWINGS FOR ESTIMATE S

THE GLOBE MACHI
970 HAMILTON ST.

and Bottiers' Machinery. THE VILTER

MFG. CO.. 899 Clinton St., Milwaukee, Wis
GHEMICAL EXAMINATIONS Q587

DR. H. C. STIEFEL, Bissell Block, Pittsburgh, Pa.

MO c.r;ARSE@

MDDELS & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. BILLAARD, Fox Bldg.. Franklin Square. New York.
The Loomis Automobile & Marine Specialties
Known the world over for efficiency and durability.

Carburet: ors Mufflers and Cirenlating Pawps.
LOOMIS AUTOCAR CO,, Westlield, Mass., T. 8. A,

MODEL AND EXPERIMENTAL WORK.

Klectrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York
Dies, Tools and Special Machines. i![ode]s

and Eerrimental Work.  General Machine Work.
PE. ENDER & SONS, Inc.. 87 Krankfort St.,New York

DRYING MACHINES, *®

Dies, Tonls ModFeTls and SpemEaI Machmery

DR wum $ FRANKUA STREETS

EATALGCUEL S
UNION "MODEL
193 CLARK CHI

WORRELL
Hanmbal Mu.

Mctal Specialties and
Stamping$ Ma nutactured.

Avinge

Model Machinery and Fxperimental Work.
W.H. CRAWFORD 194 Broadway, New York City.

How o Portland Cq s 5, Port-
Cement Books, i & S @i "ot
Cement and Engineering News, 164 La Salle St., Chicago

IDELS kO 00 MOREL WORKS

WRITE FOR CATALOGUE OF MODEL <UPF‘LIE

N VEN TU Rs largest equipment; lowest pric-
Send sample or

model for low estimate and best expert advice

THE EAGLE TOOL CO. Dept. A , Cin’ti, O

We manufacture METAL SpE-
CIALTIES of all kinds, 10 order;

|
(‘orliss Engmes, Brewers’

be Council desires to proceed to the
APPOINTMEI\T of a PROFESSOR OF ENGINEERING.

The Professor will be responsible for the organization
of the Engineering Department, and will have the di-
reet ion of the Engineering Laboratory.

He may take a consulting practice under specified
conditions.

His stipend will be composed of a fixed salary and a
share of the fees, and the Council guarantee that the
total income will not be less than £1,000 per annum dur-
ng the first three years.

A detailed statement of the conditions of appoint-
ment may be obtained from the Registrar.

é)phcatlons, with references and such testimonials
(not exceeding three in number) as the candidate may
desire, should besent on or before February 15th to the

Registrar.
DIE MAKERS

EXPERT AND MMACHINISTS

Moulds, Models, Experimental Work
INSTRUMENT MAKING and STIALL MACHINERY
Taos. H. HART & Co., Charlestown, Mass,

‘| THE VICTORIATUNIVERSITY OF MANCHESTER,
I
i

- Saves money. Blg profit

prioting for others.  Large

W18, “Full tnseraciiog bont

. Full Instructio L

My OWIL  foruse.  Write for eatalogue

Circulars presses, type, &e. to factory
Cards &ec. THE PRi&S CO.

$5 P RESS Meriden, Conn.

BiG CLEARING SALE

TYPEWRITERS. Fifty cents on
the dollar. Over 1,000 machines, Our own
new machines at standard prices on Easy
Payments. Old machines taken in ex-
change. We rebuild and sell them. Less
than half original cost. upplies at haif
price. Agentswanted. Send or free catalog
Y-SHOLES
205 Rees Strect, - Chlcngo,lll.

Complete Electric Lighting Plant

Price, #34.00
Dynamo only, for eight 16-c.p.
lamps, $26.00; lamps, wire,
fixtures, etc., $8.00; just suite
able for residences, small fac-
tories, yachts, ete. A strictly
first-classguaranteed outfit. We
wind for any special purpose
to cxder, usually without extra
cost. Send for Bulletin No. 3.
The Elbridge Electrical

Mfg. Co., Water Streec,
Elbridge, XY , U. 8. A

A MONEY MAKER

Hollow Concrete Building Bloc™«
Best, Fastest, Simplest, Cheapost
Machine.

PETTYJOHN BROS.
1315 N. 1st Strect, Terre Haute, Ind.

PRINTING THAT. BRINGS RESULTS PAYS YOU

E attend to every detail of Writing, lllustrating, Printing and Binding Booklets.

Inventors and manufacturers wishin;

for samples and handsome souvenir engraving

C. L. WRIGHT &

effectively by good circulars and booklets.

g to sell or exploit their patents can do 1t very
Estimates furnished. Send 8c. postage
of St. Louis Exposition, 14x20. on 20x24 paper.
CO., 132-4-6 West 14th Street, New York.

AUTOMQRILE NUMBER
iy -

=% A |

THE NEW YORK AUTOMOBILE

A SPECIAL

Automobile

NUMBER

OF THE

Scientific American

WILL ISSUE ON

JANUARY 28, 1905

It will have a Colored Cover
It will cost only Ten Cents

SHOW and the PARIS AUTOMO-

BILE SHOW, both of them the most important automobile
expositions ever held, will be reviewed. Striking pictures
never before published will illustrate the principal models.

A NEW TYPE OF AMERICAN AUTOMOBILE will be one of the

leading features.

STRIKING MODELS of 1905 TO
and described.

Improvement in tires, etc.

URING-CARS will be illustrated

NOVEL TYPES of AUTOMOBILES will be pictured for the interest

of the general reader.

In a division on Automobile

Novelties, the automobilist will

find instructive accounts of useful automobile accessories.

The pictures published, for the most part,

ber and have been taken for the purpose of
carriages.

MUNN & CO

Publishers

o9 Scientific American,

have been prepared especially for this num-
clearly showing the technical features of the

Eacharticleis based upon a careful study of the particular machine described.

361 Broadway, New York

DON’T BUY GASOLINE

Costs Less 40 and Less to Run, Quickly, easily started. No vibration.
peper. SEND FOR CATALOGUE. B’HI.E TEMPLE Pl?l[ 60 lf fre., Meagher & 156th Sta., Chlcag

all one cylinder engines; revoludomzmg gas power.
t onary ortraction. Mention this

ENGINES

UNTIL YOU INVESTIGATE
«IHE MASTER WORKMAN,”
atwo-cylinder gasoline engine superior to

vagon at small cost—portable, s?:

d
e Chlcage,” THIS fSOUR FIFTY-FIRST YEA



52

Scientific American

January 21, 1905.

Buckboard, Price $375

The Orient Buckboard

What’s the use considering a motorcycle when you can
have one of these real motor cars tor $375. The Orient
Buckboard is light and fast, and so simple a child can
run it. It makes light of the steepest grades and will
run away from two-thirds of the touring cars. Write
for our catalogue, superbly illustrated in colors. Shows
eight Orient cars with complete specifications.

WALTHAN TFG. CO.

Members of Association of Licensed Automobile Manufacturers

For All Work.
Stationaries, Portables, Hoisters, Pump
ers,Sawing & Boat Outfits.
Send for Catalogue and Testimonials
State Your Pewer Needs.
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

TO PPROVE that Daus’ ““Tip-Top” is
the best and simplest device for making
. 100 copies from pen-written and 50
copies from typewritten original, we will
shiip complete duplicator, cap size,
without deposit, on ten (10)
days’ trial.
Price #7.50 less $
trade discount of
88% per cent, or

DausBldg, 111 Johu 8., New York

Net

All varieties at iowesc prices. Best Rallroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Safes,
Sewing Machines, Bicycles, Tools. etc. Save
Lists Free. CHICAGO SCALE Co.. Chicago, Ill

Scales

Money.

Our Microscopes, Microtomes, Laboratory
Giassware, Chemical Apparatus, Chem=
cals, Photo Lenses and Shautters, Field
Glasses, Projection Apparatus, Photos
} Micro Cameras are used by the Ieading
Laboratories and Government Departe
ments Round the World.

Catalogs free,

BAUSCH & LOMB OPT. CO:

Waltham, Mass. ‘

|

1905
ANNOUNCEMENT

ot Roocw

We believe that the Autocar in all its types represents the
highest excellence in automobile design, workmanship and
material. Every Autocar is built on honor. We feel, therefore,
that our new type will meet with a cordial reception.

This car, Type XI, larger and more powerfui than the other types, «
has a four-cylinder, vertical engine of 16520 horse-power. The body 1is
built on the newest and most approved French lines. The front seat is
divided and both front and rear seats are large and comfortable.

While this car is built upon the tried Autocar principles which have been
{ sosplendidly proven, it shows a number of very important improvements making
for increased simplicity, ease of operation, safety and comfort.
. Infact, though Autocars have always been noted.for absence of bewildering
intricacy of mechanism, yet no one can but be impressed with the extreme simpli-
city of _thlS new car. It isa triumph in scientific construction and arrangement.
. This car has more than met our highest expectations in the road test. In fact,
its pérformance has been a surprise to experienced automobile men. The power of
the car carries it, fully equipped and loaded with five passengers, up tested 12 per
cent. grades for instance, at 20 to 25 miles per hour on the direct drive, while on
the Jevel the car attains a speed of 40 to 45 miles. The caris a superior climber
on any hill.

Altogether our eight years’ experience has enabled us to produce in this
type a four-cylinder car we are assured cannot be surpassed by any similar

car at any price. '

The Price of Type XI. is $2,000. Ready for delivery January 16.
Type VIII.— Four-Passenger Car at $1,400 and Type X. Runabout at $900

have made Awufocar Reputation. Fach stands at the head of its
class for value and efficiency.

Autocars, Types VIIIL., X. and XI. will be on exhibition at
the New York Automobile Show, Madison Square Garden,
Ca:tz‘uo;zue descriptive of the 1904-05types will be sent free upon request.

This catalogue contains also addresses of our dealers throughout

the country who will be glad to give demonstrations to pros-
pective automobile purchasers and explain in detail th:
merits of our cars.

THE AUTOCAR COMPANY, Ardmore, Pa.

Member Association of Licensed
Automebile Manu facturers.

Bt feoins Botter. tank, PUMP

ROCHESTER,N.Y.
Beer, Water, Oil, Milk, Whiskey.

G R E A I Condensations,Hydraulic Pressure,

Deep Well, Mine, etc. Will not Short Stroke or Injure
trom Load to No Load. Write for Catalog No. 15.
UNION STEAM PUMP CO., Battle Creek, Micb.

MOVING PICTURE MACHINES

¥Films, Stereopticons, Views,

- If you contemplate go-
ing into the public en-
tertainment business,
write for catalogue No.
9, which gives detailed
information and prices
of Moving Picture Ma-
chines. Films, Stereopti-
cons and Views.We «ffer

degendable apparatus
and views only, n.: sec-
ond-hand goods tor sale.
Responsible parties
using our machines can
{ rent moving picture
ulms ror one night’s use.

KLEINE

52 State Street, -

Chigeao, 111 '

MODEL C GASOLINE
Four Cylinder, Bevel Gear Drive. Double
Ball Bearings, Pressed Steel Frame, Side
Entrances, Finish and Trimmings the
Finest. January Deliveries,

Our £uil line of Gasoline and Eiectric cars will ©
be on exhibition at the New York and
Chicago Automobile Shows.

WRITE FOR ADVANCE CIRCULARS

RVEHICLECO.* ’

IONAL

1019 East 224 8t., Indianapolls, Ind.

PULL THALAD o ATONE CUT

a % A S

B&D 0k Garaiassus G:H-B‘s"aco CRICAGD 1ILL.USH

156 to 21 Clinton Street,

OPTICAL CO. ']

GARDNIR]JESToK |

THE MIETZ & WEISS
= Sizes from
. 1to 60 H. P.

Send for
Catalogue,

KEROSENE

and GAS ENGINE
burns K EROSENE cheaper and
safer than ‘gasoline.  Automatic,
simple, reliable. No electric bat-
. tery or flame used. Perfect regula-
tion. Belted or directlg coupled to
dynamo for electric lighting, charge
mg storage batteries, pumping and
all power purpokes.
A. MIETZ,
122-138 Motr St.,, NEW YORK,
ADOPTED BY
U. 8. GOVERNMENT,
MMizhest Award, direct coupled

Spectaclesand
Eveglasses

are a superfluity where our lamps
are used.

Portable, 100-candle power and
produces a safe, white, power-
ful, steady light with

No odor, dirt, grease or

smoKe GeueraerS&t,}’arisExposiqon,l&;@O.
. M Gold Medal.-Pan American Ex-
Every lamp wnrn;(nted. Costs 2¢ position, 1901.  Gold Mzedal, Charleston, S. C., Exposition, 1902,
per wee 'S WANT Gold Medal and Special Wiploma has been awarded to the
AGENTS WANTED Mietz & Weiss Oil Engine a¢ the Louisiana Purchase Exposition at St.
EVERYWHERE. Louis, 1904,
The BEST LIGHT CO.

DYNAMO CASTINGS

Parts of the Franklin Dynamo
with output of 5 amperes and 10 volts, furnished for amateurs to put
together. Will drive small lathe or light six 6-candle lamps. Rough
castings, $3.50 ; partly machined, $6.00; fully machined, ready to as-
semble, $8.50. Yull directions. Bend for booklet No. 9.
PARSELL & W EED, 129-181 W. 81st St., New York

Electrical Engineering

and Experimental Work of 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.

Owners of Original

Patents.
LS’(E. 5th Bt., Canton,0.

Bubier’s Popular Electrician
/ 3 MONTHS 10c.

Scientific but not technical.
Edited by expert electricians.

| Dept. S, Lynn, Mass.

~

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

50c. per year 3 years $1

OUR NEW READY FOR
SKELETON DELIVERY
WATCH OCTOBER 1Ist

WATCHES

The man who owns or drives an Auto should not use an expensive watch. The New England
screw cased watches are perfection for Motor work. Dust and wet proof. Accuracy guaranteed

THE NEW ENGLAND WATCH CO. 37 @ 39 Maiden Lane, New York
63 Victoria Street, Liverpool, England
purposeat reasonable cost.

s L I D E S Send for catalogue.

RAU, 1322 Chestnut Street PHILADELPHIA, PA.

Photographic illustrations
for illustrating lectures on
every subject, profession-
al and popular.
WILLIAM H.

The most complete library
ot illustration for every

|
| |

=

DELIVERY
WAGONS

500 to 1,500 Ibs. Car=
rying Cepacity

TRUCKS

2.000 to 10,000 Ibs.
Carrying Capacity

o

Prices and Blue Prints L
submitted upon Special bodies to meet
application requirements

POPE MOTOR CAR CO.

Waverley Department

Indianapolis, Ind., U.S. A,

COLD GALVANIZING.

AMERICAN PROCESS.” NO ROYALTIES.
SAMPLES anoINEORMATION on APPLICATION.

NICKEL
Electro-Plating
Apparaws and Material,

THE
Hanson & VanWinkle

O
Newnrk.’ Ne J.
92 William St., N. Y.
30 & 32 S. Canal St.

Chicago.

Il You Neednt Fear a Gun
3 lj You KnowJiuJitsu

Jiu=Jitsu is the most perfect system of * |
self-defense in the wor]% today. Itis as
potent at short range as the most deadly
weapon. With a knowledge of its prin-
ciples you can_defend yourself unarmed
against every form of vicious attack, and
render helpless an assailant with aston-
ishing ease and rapidity. Jiu-Jitsu is
different from all other systems because
size and strength count for naught. A
child of fourteen versed in the art can
quickly paralyze the strongest man.

FREE LESSON IN JIU-JITSU

For over 2,000 years an Imperial edict
forbade the teaching of Jiu=Jitsu outside
of {_alpan. But as a resultof the friendly
feeling existing between Japan and the
United States, Mr.Y. K, Yabe, formerly
of the Ten-Shin Ryu School—the leading
school of Jiu=Jitsu in Japan—has been
delegated to reveal to Americans all the
clcisely guarded secrets of this ancient
art.

He has just written an intensely
interesting book fully explaining the
principles of Jiu=Jitsu. is book, to-
gether with the first lesson in the art,
will be sent free to interested persons.
This lesson contains full-page ‘illustra-
tions showing one of the most effective
methods known to Jiu=Jitsu, for dispos-
ing of a dangerous antagonist, If you
desire to know more about the closely
guarded secrets of this marvelous sci-
ence, you should write to-day for this
free book and specimen lesson. They
will be sent you by return mail, post-
paid. Address,

The Yabe School of Jiu-Jitsu
‘-\ 344 D, Realty Building

> Rochester
New York

We have never
been asked
to take an
engine back.

JAGER
MARINE
ENGINES

are of 4 cycletype; speed control approached by no other
make; run smoothly and reliably at speeds varying from
100 to 700 revolutions per minute. .
STANDARD SIZES : ,
1 Cylinder, 8 h. p. 8 (ylinder, 10 h, p. 16 h. p.
2 Cylinder, 7 h. p. 10h. p. 4 Cylinder, 14 h. p. 20h. p.
Orders are now being taken for spring delivery. Order
early and avoid delay.
CHAS. J. JAGER CO., 166-8 High St,,Boston, Mass.

Everything for the Automobile

e Auto Fur Coats, - - $20.00 up
Auto Rubber Coats, - - 6.00 up
Auto Cravanette Clothing.

Yankee Spark Plugs, - - 2.00
Yankee Electrical Cut-Out
Switches, - - - - - - L350

Big Free Catalog
E. J. WILLIS CO., 2 Park Place, N. Y.

ESSOP STEELC®
M7 RLg5 CRUGEBLE SHEETSTEEL






