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The Editoris always glad to receive for examination illustrated
articles on subjects of timely interest. If the photographs are
sharp, the articles short, and the facts authentic, the contributions
will receive special atténtion. Accepted articles will be paid for
at regular space rates.

THE OCEAN RACE FOR THE GERMAN EMPEROR’S CUP.

With the recent closing of the entries for the Ger-
man Emperor’s cup, which occurred April 1, this great
event, which in point of the size and number of yachts
that are entered must rank as one of the most notable
events in the history of yachting, begins to attract the
attention which is surely its due. There is, of course,
nothing new in the idea of a yacht race from Sandy
Hook to some point on the English coast. There
have been many such races, and the competing yachts
were sailed with a reckless hardihood that has placed
the records where it will be very difficult to surpass
them in this or future races. Take, for instance, the
“Henrietta,” which,
for the course of 9.36 knots and ran in one day a
distance of 280 knots; and also the matchless “Sap-
pho,” which three years ldter made an average over
the whole course of 9.66 knots, and ran in a single
day 316 knots, a day’s run which, however, was sur-
passed later by the “Dauntless,” another famous
schooner, which in 1887 reeled off 328 knots in twenty-
four hours. This record of the “Sappho” stood until
the year 1900, when the schooner “Endymion” averaged
for the whole run across the Atlantic 9.66 knots, ex-
actly the same average as that of the “Sappho.” The
“Endymion,” moreover, broke the record for the whole
course, which she still holds, crossing from Sandy
Hook to the Needles in thirteen days, twenty hours,
and thirty-six minutes. This fine run, however, was
not made in a race, but in the course of an ordinary
passage across the Atlantic, and therefore it stands in a
class by itself.

There are so many variable conditions entering into
a great ocean race such as this, that it is impossible,
even for the self-constituted yachting sharp, to make
any predictions either as to the winning yacht, or the
speed at which the course will be sailed. Although
all of the yachts are large vessels, the smallest of
them being 8614 feet on the waterline, there is so
much difference in their size, rig, model, and con-
struction that it 'is futile to hazard a guess as to
which boat would be the winner, even if they kept in
close company all the way across, which they will
not, and even if they should have steady, whole-sail
breezes for the whole diétance, which is even less
likely. At the time of the year when the race will be
sailed, tke latter half of May, fair weather may be
looked for, and in all probability not much reefing
will have to be done.

If one were to endeavor to forecast the winner, he
would have to prefix his giless with several “ifs” and

a “but.”” We know that length means speed, and that
size means ability to maintain headway in rough
water; and hence, if winds from abeam to astern pre-
vail, and strong winds at that, we shouldv look to see
the huge “Valhalla” lead the fleet into British waters;
for with her waterline length of 240 feet, her ample
sail spread, and hig displacement, she should be able
to reel off her 14 to 15 knots an hour with everything
drawing. On the other hand, the form of the ‘“Val-
halla” is not nearly so fine or sweetly modeled as that,
say, of the 101-foot waterline “Endymion” or the 135-
foot waterline ‘“Atlantic.”
masted schooner, has certain recorded speeds to her

credit which should enable her to drop the rest of the

fleet in a reaching breeze and a fairly smooth sea.

It is interesting to note that there is one yacht en-
tered in the race, the composite-built yawl “Ailsa,”
which is a fairly up-to-date racing machine. She was
built in 1895 expressly as a competitor against the
Prince of Wales’s “Britannia,” which at that time
was sweeping everything before her. She has the
light construction, fine model, deep lead, and large
sail spread of the racing craft; and if she is so fortun-
ate as to meet with weather that enables her to carry
her full sail spread, she should make a creditable

in 1866, made an average speed

This last named, a three-

Scientific American

showing. The nearest approach to her in fineness of
model and relative area of sail spread is the three-
masted schooner “Atlantic.” And, of course, the extra
36 feet of length of the latter will enable the “Atlantic”
to leave the older racing yacht in a breeze of any
strength.

From the standpoint of sentiment, interest will
naturally center in that veteran yacht, the “Sun-
beam,” the story of whose wanderings was so delight-
fully written by Lady Brassey, many years ago. The
“Sunbeam” has the length and the lines to maintain
a fairly good speed if conditions are favorable. She
has proved her staurchness in some of the most
lengthy cruises in yachting history, and no doubt she
will be able to carry her canvas with the rest of the
fleet.

Of the eleven yachts that are entered, five were
built in England, and six in America. Two of them
will sail under the flag of the Royal Yacht Squadron;
seven will fly the flag of the New York Yacht Club;
one, the “Thistle” (which, by the way, will be sailed
by her owner, Robert E. Tod, and will, therefore, be
the only yacht in the race having an amateur skipper),
will iy the Atlantic Yacht Club flag; and to a single
yacht, the former Watson schooner “Rainbow,” now
the “Hamburg,” which will fly the flag of the Kaiser-
licher Yacht Club, will fall the honor of representing
the yachtsmen of Germany.

—_— et r—
THE DANGERS AND DIFFICULTIES OF TUNNEL BORING.

The joining of one of the twin passages of the 127;-
mile Simplon tunnel on February 24 last—which was
fully described in recent issues of this journal and of
the SuppLEMENT—brought to an end most of the diffi-
culties the engineers of that great enterprise had to
surmount, and made the completion of the work fairly
easy. Never before in the history of land tunneling
have such formidable obstacles been met and success-
fully overcome. Not only was there trouble from
cracking and crumbling of the masonry walls by the
great pressures they sustained, but also formidable
springs of hot water were encountered, which made
the temperature unbearable and flooded the workings.
These hot springs made the boring of this celebrated
tunnel through the Simplon range almost as difficult
and dangerous a piece of work as is the boring of
the North River and East River tunnels in New York
city. Attention was called to this latter work, and the
difficulties which attend it, by an accident which hap-
pened in the northernmost tunnel under the East
River on March 27. This tunnel is being driven from
the Brooklyn side of the river. It starts just west of
Clinton Street, and has reached a point in the river
1,400 feet away, or about 20 feet beyond the stringpiece
at the foot of Joralemon Street and between piers 17
and 18. It is being driven by a tunneling shield
similar to that used in 1868 by the late editor of
this journal, Mr. Alfred E. Beach, in constructing an
experimental tunnel under Broadway. While this
shield (with which our readers are doubtless familiar,
as we have described it at various times) operates
very well in solid earth, it having been used not only
for land tunnels, but also for tunnels under water in
various places, when it is used near the river bed in
soft sand, such as is found in the East River, there are
liable to be “blowouts,” as they are termed, and these
are exceedingly dangerous. As the shield is forced
forward through the sand, the latter is kept from
oozing in by means of compressed air. If it were
possible to carry on the work with the air pressure at
the point where it is equal to the pressure of mud and
water at the 'top of the shield, there would be no
difficulty; but as the bottom of the shield is near-
ly 20 feet below its top, a greater pressure than is
needed at the top has to be employed in order to keep
out the sand at the bottom. The result is that if the
sand is not very firm or thick, the excessive air pres-
sure at the top of the shield is liable to make an open-
ing through the river bed and blow out, whereupon‘,

if the air pressure is not maintained, water will ﬂow‘

n. -~ It was just such an occurrence as this that cost
the lives of twenty men in 1880, during the first at-
tempt at driving a tunnel under the North River,
although at this t‘inie work was being carried on with-
out a shield and great risks were taken. The men
doing the work in the East River tunnel knew that
the river bed was treacherous, and'they were provided
with sandbags with which to stop up any small leak
that might start, before it should have a chance to
enlarge. In the accident mentioned, a workman in
the upper part of the shield discovered a leak, and
called to his mates below to hand up a sandbag. They
did this, and he was about to stop up the leak when
a large hole was blown through the river bed, and the
rapidly escaping air forced the workmian up through
it and the water above and projected him, in a column
of water, a few feet above the surface. He was res-
cued by men on the pier, and, save for a wetting, was
unhurt. The other men in the shield managed to malse
their escape and shut the doors behind them. One of
these men became wedged while making his escape,
and it took half an hour to dislodge him. The air
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pressure meanwhile was kept at the point to which
it fell as a result of the blowout. This was only a
few pounds lower than the pressure that had been
maintained.

In order to resume work, it was necessary to stop up
the hole in the river bed. This was done by sinking
a large sheet of canvas and loading it with bags of
sand. The water was then pumped out of the shield,
and work was begun once more. The river bed above
the shield is only 8 or 9 feet thick where the acci-
dent occurred, and there is about 19 feet of water.

The air pressure in excess of atmospheric used to
hold up this weight of water and sand was only
just sufficient to balance the pressure of the water
and sand at the bottom of the shield, and it caused
a few pounds per square inch more pressure than
was needed at the.top. A bowlder was encountered
and blasted a short time before the leak was discov-
ered, and it is probable that the blast so loosened the
sand that when the air once started to escape, it easily
broke through a large passage for itself, and kept
escaping until the air and water pressures became
equalized. This accident is an example of what may
happen when boring a tunnel under a river and near
the surface of the river bed. In constructing the
North River tunnel, it was necessary to thicken the
river bed on the line of the tunnel, in order to prevent
blowouts. In the present instance these have been
avoided only by the greatest vigilance.

The system of constructing a tunnel from the sur-
face by putting together the upper half, sinking it,
placing it on piles, and then constructing the bottom
half on a concrete foundation beneath—a system which
was employed in the subway tunnel beneath the Har-
lem River successfully, and which we described in our
July 2, 1904, issue—does away with the dangers we
have mentioned and is also more expeditious. We un
derstand it is to be employed in constructing a tunnel
across the North River at 42d Street in the near future.

— - -——
ELECTRIC STREET RAILROADS VERSUS MOTOR-PRO-
PELLED VEHICLES FOR PASSENGER TRAFFIC.

During the past two or three years the conversion
of the various street surface railroads in Great Britain
to electricity has been carried out very extensively.
But now a halt has been called in this development.
During the past few months innumerable experiments
have been carried out with motor-propelled omnibuses
and the results have been somewhat remarkable.
From these experiments it is evident that this type
of vehicle and means of propulsion has been brought
to the requisite standard of efficiency and reliability
for this class of work. There are several motor omni-
bus services already being maintained in various parts
of the metropolis, and as they have been introduced in
competition with the electric railroads, some interest-
ing comparative results have become available. From
this it is conclusively demonstrated that for all-round
work the motor vehicle is far more satisfactory, es-
pecially in crowded thoroughfares. In the first place,
while its speed may not be so great as compared with
what the electric vehicle running on the railroad can
attain when the road is clear, yet, owing to its greater
mobility, it can thread its way in and out of the other
traffic with greater facility. It has been shown on
numerous occagions that when the two types of vehi-
cles have started from one point for another distant
station, the latter has been reached by the motor
omnibus in the shorter time. In one instance the
motor omnlbus service is able to malntaln an average
speed of 12 mlles an hour through ordlnary thorough-
fares, whereas the electric car has only been able to
average a speed ranging from 7 to 9 miles per hour.

At the present moment there are 162 motor omni-
buses in course of construction for the various com-
panies of London, which number, in the course of ‘the
next' two years, is to be increased to 1,000. These
vehicles cost on the average $4,000 apiece and have
accommodatlon for 34 passengers. One of these
’buses has Jubt completed a 2,000-mile rehablhty test.
The vehicle is propelled by a four-cylinder motor de-
veloping 24 horse-power. The average daily run ‘was
100 miles, the total weight of the car when loaded
representing 5 tons. On average roads a speed ‘of 16
miles an hour was maintained. The longest run made
without any involuntary stop was 971 miles, Which,
considering the fact that no overhauling, cleaning, or
other adjusting work was permitted upon the vehicle
during the whole time, is in every way satisfactory.
The gasoline consumption throughout the whole 2,000
miles aggregated 297 gallons, representing an average
of approximately seven miles per gallon. Another im-
portant point in regard to these vehicles is their econ-
omy in operation as compared with their earning ca-
pacity. A motor vehicle running 700 milés per week
can earn on the average from $250 to $350, while the
working expenses for the same distance and period
aggregate only $90.

At the present moment the London County Council
are converting the whoie of the surface railroads under
their control to electric power. In one district, owing
to the advance of the gasoline vehicle, the scheme of
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electrification, however, has been abandoned. It is
estimated that to convert the section in question to
electricity over $9,000,000 would have to be expended.
The existing railroad would have to be torn up, heavier
rails laid down, and the conduit for the accommoda-
tion of the current cable and collecting shoe installed,
while special vehicles would have to be constructed.

Instead it is resolved to allow the existing rails to
remain and to supersede the present horse-drawn
vehicles by cars equipped with oil or gasoline motors.
By this decision the expense will be simply confined
to the purchase of the motor vehicles, which will cost
approximately from $4,000 to $5,000 each. No ex-
pensive generating plant, stations, and transformers or
cable will have to be laid down, such as would be the
case were electricity adopted.

The electric conversion of street railroads in Lon-
don especially is being brought to a stop owing to
the rapid strides of the motor-propelled vehicle. The
majority of engineers interested in the project are rea-
lizing the fact that as electricity has superseded steam
so the internal combustion motor system of propulsion
is rivaling electric motive power, and there is no doubt
that within a very short time the motor vehicle for
all-round street service will largely replace the elec-
tric trolley car.

While the gasoline omnibus may prove to be even
more economical than the electric trolley car, there is
little doubt that a large number of these machines
running in the city streets would greatly vitiate the
atmosphere, owing to incomplete combustion and the
burning of lubricating oil. That this will eventually
become a problem with private automobiles may be
appreciated by any one who sees a high-powered ma-
chine emitting clouds of smoke as it moves through
the streets. Therefore it would seem as though the
New York Transportation Company was taking the
right course in adopting electricity as the motive
power of the new thirty-passenger ’buses it expects
to be operating soon on Fifth Avenue. In this city
most of the commercial vehicles are electric, even to
the heaviest trucks; and in the present state of the
storage battery, these are operated at a saving over
horse-drawn trucks. Therefore the new electric auto-
buses will doubtless prove profitable, besides giving
New Yorkers clean. cheap, and rapid transit on one
of the principal avenues in which the transportation
facilities have always been wofully poor.

———— 4P
AN ANTITOXIN FOR LAZINESS.
BY HUGO ERICHSEN. . .

If the conclusions drawn from experiments detiiled
in a recent issue of the Muenchener Medicinische
Wochenschrift (No. 48, vol. 51) are substantiated,
fatigue and exhaustion will be a thing of the past.
To banish sleepiness, it will only be necessary to
drink an antitoxin (a substance that renders a toxin
or poison inactive), which will invigorate you, no
matter how jaded you may be. Henceforth such a
thing as a somnolent policeman will be unknown on
the force, and the speed of the messenger boys will
only be comparable to that of the winged Mercury
himself. Women who are fond of talking will be able
to enjoy their- gossiping proclivity to the full, and
renew the flagging interest of their victims with an
occasional hypodermic injection of the new stimulant.
Factory and office employes will lead’a strenuous life
indeed when the vigilant inspector makes the rounds
with a syringe full of the new serum, so called after
one of the fluid constituents of the blood from which
it is derived. Indeed, when one comes to think of it,
the application of this marvelous discovery would be
almost illimitable. Race horses, sustained by the anti-
toxin, would be sure to win, armies enabled to endure
forced marches in order to snatch victory from the
jaws of defeat, and worshipers prevented from falling
asleep in church during a dry sermon and suffering
the consequent disgrace. Possibly at some time in the
remote future, it will become customary to politely
offer a fellow mortal a dose of antitoxin, whenever
he yawns or exhibits any other sign of weariness,
much as a pinch of snuff was proffered, as a matter of
course, in centuries past. '

But, seriously, if we believe the eminent authority
mentioned, Dr. Wolfgang Weichardt, of Berlin, has
made a very important contribution to the science of
physiology, a discovery that is destined not only to
be of service to acrobats but in the treatment of
neurasthenia, better known as nervous exhaustion,
and the convalescence from acute diseases. Briefly,
his experiments may be described as follows: A
guinea-pig was drawn backward, on a rough carpet,
by means of a string, until it no longer resisted inter-
ference with its motion and was totally exhausted.
Stimulation was continued, by means of electricity,
until the animal was in a state of autointoxication,
that is to say, a condition of infection from the toxin
or poison generated by itself. During the experiment,
the temperature of the guinea-pig fell from 39.2 to
34.8 deg. Celsius. When exhaustion could be carried
no further, the animal was killed. Immediately after
death, the toxin (or poison) was obtained from the
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crushed muscles of the animal. When dried in a space
exhausted of air, the toxin was found to consist of
yellowish-brown scales, that were not very stable and
had to be kept in sealed glass tubes, preferably in
liquid air. This toxin or poison, injected into other
guinea-pigs, produced symptoms of exhaustion followed
by death within twenty-four hours. The same poison
could not be obtained from the muscles of non-ex-
hausted animals.

Weichardt’s antitoxin is produced very much like
that of diphtheria, by injecting the toxin into the
circulation of horses. When dried in a vacuum, the
resulting scales—unlike those of the toxin—are per-
manent; in fact, the substance retains its activity
even after months. It is readily taken up by the
stomach, but generally injected under the skin by
means of a hypodermic syringe. It was determined
that ten milligrammes of the toxin are neutralized
(or rendered inactive) by one-tenth of a miilligramme
of the antitoxin. Small animals, into which the toxin
was injected, remained in a perfectly normal condi-
tion when treated with the antitoxin, but succumbed
to the poison when the antitoxin was not administer-
ed. After taking four doses of a quarter of a gramme
of the antitoxin, in pastilles, a young lady was able to
lift two kilogrammes 2,478 meters with the middle
finger of her right hand, whereas she had only been
able to lift the same weight 1,533 meters alone. The
ingestion of the antitoxin did not produce any dis-
turbance whatsoever; on the contrary, it was followed
by increased vigor and energy. Dr. Weichardt’s find-
ings are based upon a large number of experiments.

TURBINES VS. RECIPROCATING ENGINES IN MARINE
SERVICE.,
BY OUR ENGLISH CORRESPONDENT,

Although the Parsons marine steam turbine is being
extensively adopted in Great Britain for the propul-
sion of vessels, yet for the most part this application
has been based upon the theoretical advantages of this
system over the ordinary reciprocating engines. Now,
however, actual comparative results of the two methods
of propulsion are available, since statistics and data
have been gathered during the day-by-day commercial
use of the marine turbine in competition with the older
form. These results abundantly justify the confidence
entertained by the inventor in this system.

In June, 1901, the first turbine-propelled vessel in-
tended for commercial traffic made her trial trips. This
was the vessel “King Edward,” which was built for
the service between Greenock and Campbelltown on
the River Clyde, and was maintained in service by the
syndicate especially formed to prove the efficiency of
the Parsons turbine for such work. This syndicate
comprises the Parsons Marine Steam Turbine Com-
pany, of Wallsend-on-Tyne, Messrs. W. Denny & Sons,
the well-known shipbuilders of Dumbarton, and Capt.
John Williamson, to whom we are indebted for much
of the information contained in this article. The “King
Edward” was duly described, together with the results
of the trial trips, in the SCIENTIFIC AMERICAN at the
time. In general design the “King Edward” is similar
to the existing vessels engaged in this class of traffic,
being 250 feet in length by 30 feet beam, and depth to
promenade deck of 17 feet 9 inches. The vessel is
equipped with three sets of Parsons turbines—two low-
pressure and one high-pressure—capable of developing
a speed of 20 knots per hour. So satisfactory were the
results with this vessel, that another ship of somewhat
larger dimensions—“Queen Alexandra”—was built for
the same service.

These two vessels have now been running for four
and three seasons respectively. Recently the turbines
of each vessel were opened, and no perceptible wear
and tear on the machinery was found. The turbines
were as bright and as clean as the day when they left
the builders’ shops. There is so little oil used in con-
nection with the turbines that the boilers are kept thor-
oughly clean, and consequently this adds considerably
to their life. The total amount of oil used per month
is the low average of about one gallon. Of course, oil
is employed for the auxiliary engines, but this factor
is not considered in the present calculations.

In some quarters it is maintained that owing to the
high speed at which the turbines revolve, the repair
bill must be unduly heavy. But this contention is not
supported by actual work. So far as the “King Ed-
ward” is concerned, the extent of repairs is so trifling
as not to be worth consideration, being confined to the
refilling of the bushes once or twice.

It is also urged against the turbine that there is an
abnormally heavy consumption of coal involved in
maintaining the high speed developed as compared with
the amount required to develop the maximum power
with a reciprocating engine. On this point there is a
great diversity of opinion, but Capt. Williamson, who
superintended the operation of these two turbine ves-
sels, has prepared some interesting tables on this point,
which are rendered additionally valuable since he is
able to offer comparative data concerning this problem.

The vessel which he has utilized for comparative pur-
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poses is a vessel in every respect similar to the “King
Edward.” The dimensions and tonnage are identical;
the boat is quite modern, and is fitted with the most
up-to-date type of reciprocating engines. The vessel
furthermore is employed in similar traffic to that in
which the turbine vessels are engaged. These compari-
sons are as follows:
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~1901. 1901. 1902. 1902.
Speed on trial trip | 2034 knots | 18 knots. |20% knots.| 18 knots.
Mileage..... ........ 12,116 15 604 15,605 14,850
Coal consumption...| 1,429 tons. | 1,758 tons. | 1,897 tons. ! 1,744 tons.
Days sailing ... .... 79 111 110 105
Mileage per ton.... 8.47 887 8.37 8.51
Average coal e
day... ......... 18.2 tons. | 15.17 tons. | 17.5 tons. | 16.6 tons.
Working average
per hour.,........ ‘8% knots.| 16 knots. ilS}g knots.| 16 knots.

From this it will be observed that there is very little
difference between the mileage per ton of the two types
of vessels. But at the same time, the fact must not
be overlooked that the difference in speed is 214 knots
per hour in favor of the turbine boat, which represents
a considerable increase. Further comparison on this
point is afforded by comparison with another river
steamer of a similar type and driven at the same aver-

age speed, fitted with reciprocating engines. The re-
sults are as follows:
Steamer with Turbine

reciprocating engines. steamer.
Distance steamed...... 12,106 Kknots. 12,116 knots.
Days sailing.......... 80 79
Daily average speed... 1814 knots. 181 knots.
Coal consumption...... 1,909 tons. 1,429 tons.

The efficiency and economy of the turbine vessel are
even more decisive in this case. Not only did it cover
a greater distance, by 10 knots, than that recorded by
the other vessel, but the coal consumption, even in-
cluding the slightly increased mileage, shows a balance
of 480 tons in its favor. It may be pointed out that
the above service speed of the “King Edward” repre-
sents about two-thirds of full power on trial. For the
past two seasons the economy of the two turbine ves-
sels is equally well marked, though in the case of the
“Queen Alexandra,” which is of greater dimensions
and speed than her consort, the results show an even
better record.

An exception may be taken to the comparison of the
above-mentioned steamer fitted with the ordinary recip-
rocating machinery; it may be explained that she is
fitted with compound engines. The builders state, how-
ever, that if she were equipped with triple-expansion
engines, the coal consumption could be reduced; but
even under these advantageous conditions, to main-
tain an average speed of 1814 knots per hour would in-
volve a coal consumption of 22 tons per day, which is
four tons in excess of that required by the turbine
steamer to maintain the same average speed, corre-
sponding to an economy of 20 per cent in favor of the
turbine steamer.

In connection with the foregoing results, however,
there is one prominent fact that must not be over-
looked. To obtain the maximum efficiency and economy
of the turbines, they must be driven at full pressure.
The maximum speed of these Clyde vessels is 2014
knots, while in the above comparison their speed is
only 18% knots. At the latter speed, therefore, they
are less economical than they otherwise would be.
With these particular vessels, however, this- difference
is not so very marked. The deficiency in economy when
running at a lower speed than that for which they are
designed is more emphasized in the case of war ves-
sels, where for the greater part of the time a cruising
speed only is required. In strictly commercial vessels,
the opposite is invariably the practice—full speed, that
is, running at the designed power of the turbines, with
a minimum of reduced speed. In the aggregate, there-
fore, the loss in economy is very slight. In the case
of the “King Edward,” practice has demonstrated that
it is necessary to reduce the speed of the vessel to
between 17 and 18 knots before ordinary engines under
similar conditions and at the same speed show a less
fuel consumption per knot of speed. This 17 or 18
knots speed corresponds to about 50 per cent of the
total maximum power of the turbine engines of the
‘“King Edward.” Up to the highest speed at which
this vessel has been driven, an always increasingly
favorable consumption of coal in proportion to the
speed of the vessel has been found.

One noticeable feature in connection with these two
turbine vessels is the regularity of their running. In
no instance has the daily service of either craft been
interrupted. No breakdowns have ever occurred, nor
has there ever been the slightest hitch. In fact, it has
deen possible to maintain a better daily service on the
River Clyde than has hitherto been possible,
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THE LOFTY PECOS VIADUCT ON THE |
SOUTHERN PACIFIC RAILWAY.
BY DAY ALLEN WILLEY.

The traveler on the Southern Pa-
cific Railway between New Orleans
and California crosses one of the
most notable viaducts in the world.
This is a bridge which spans the
Pecos River. A few miles from the
point where it flows into the Rio
Grande, the Pecos passes through
a canyon which is directly on the
route of the railway in question.
In addition to the height of the
canyon walls another problem
which the engineers had to solve
was the flow of water during the
season when the river is in flood.
Frequently the volume of water
carried down is so great that in
twenty-four hours the river may
rise to a height of from 20 to 30
feet. The plan decided on was a
bridge supported by steel towers,
the center towers resting upon
piers of masonry which would
place the footing of the steelwork
at a height above the ordinary
freshet. As the photograph shows,
the cantilever system of construc-
tion was employed to bridge the full

expedition under the leadership of
Mr. Andrew J. Stone, who was sent
to Alaska and northern British
Columbia to secure Arctic mam-
mals and birds for the museum.
The funds for these hunting ex-
plorations in the Far North were
provided in 1901 through the gene-
rosity of several friends of the in-

stitution.
Three expeditions were made
in all, the results being  that

the museum has now acquired the
finest series of the large game ani-
mals of sub-Arctic America in ex-
istence, besides several thousands
of small mammals, representing
abundantly nearly all the species
of the regions visited. Fine speci-
mens were obtained for groups of
the big Alaska brown, black, and
grizzly bears, the great Alaska
moose, two species of caribou, two
of the mountain sheep, mountain
goat, and the Sitka deer. Among
the small mammals, several entire-
ly new species were discovered and
others previously little known were
secured, besides a large number of
birds. The round-up of the hunt
of 1903, the last of the expeditions,

width occupied by the river when
it is in flood. At the greatest
elevation the rails are no less
than 321 feet above the water.
In fact, the only viaduct -in
North and South America which
exceeds the Pecos is the Loa in the
Andes Mountains. This is 336 feet
high, but only 800 feet in length,
less than half the length of the
Pecos, which is 2,180 feet from
end to end. The structure which
crosses the Kinzua Creek in Penn-
sylvania on the route of the Erie
Railway is next in height in the
United States—301 feet—but is
slightly shorter, being but 2,053 feet
in length. The famous Gokteik
bridge recently completed in South-
ern Asia is but 320 feet high, al
though it is about 100 feet longer.
Considering its dimensions, the
Pecos viaduct is an exceedingly
light and graceful structure, con-
taining but 1,820 tons of metal in =~
all. The heavy trains of Pullman cars, with the two
big passenger locomotives at the head, will weigh
about 860 tons, or nearly half as much as the whole
bridge. The great height can be estimated by noting
the size of the locomotives and cars, as they are
seen from the bottom of the canyon. The bridge is
situated in Val Verde County, Texas, and is 219 miles
west of the city of San Antonio.

numbered 873 forms, including
about thirty large mammals
(moose, sheep, bears, etc.) repre-
senting 28 species. About 140 were
collected on the Bering Sea side
of the Alaska Peninsula, near Mul-
ler Bay, and the remainder on the
Kenai Peninsula.

The principal trophy, aside
from its scientific importance,
and one destined to attract
widespread attention among all
big-game lovers and sportsmen,
was the great male bear, Ursus
dalli gyas Merriam, measuring 8
feet in length and 4 feet 4 inches
in height at the shoulders, and
weighing approximately 1,600
pounds. Mr. Stone, with four ex-
perienced hunters, two Indians and
two white, made a special bear
hunt in May, 1903, in and around

MOUNTING THE LARGEST BEAR EVER KILLED.

) THE LARGEST OF BEARS.

" The record-breaking bear of the world has been
brought down. This magnificent natural history prize,
and one of the greatest specimens of wild animal
life which has reached civilization, will shoitly be in-
stalled in Prof. J. A. Allen’s Department of Mammalogy
in the American Museum of Natural History, New
York. This leviathan was secured by the Museum’s 1903

WEIGHT 1,600 POUNDS.

Muller Bay. On the 29th the big
creature was shot, affording his
captors an exciting and somewhat
dangerous experience. Ten fine examples of large
brown bears obtained by Mr. Stone at Muller Bay
throw much light on the question of the number of
species of bears on the Alaskan Peninsula. Of these
specimens nine belong to the form Ursus merriami and
one to Ursus dalli gyas Merriam, based on specimens
from Pavlof Bay, on the opposite side of the peninsula
from Muller Bay. The two species proved to be read-
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He_ight of rails above water, 821 feet. Lengtl of bridge, 2,180 feet.

TBE LOFTY PECOS VIADUCT ON THE SOUTAERN PACIFIC RAILWAY,
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ily distinguishable by both cranial and external charac-
ters. The big creature has just been mounted in
Dr. Dahlgren’s Department of Preparation, by Mr.
Clark, employing the clay and sculpturing method,
previously described in detail in this paper by the
writer, of which Mr. J. F. Ackerly, of the Field Colum-
bian Museum of Chicago, is the originator. Huge
Bruin will be the dominant figure in a family bear
group, showing the female and several eubs in charac-
teristic lifelike positions. Mr. W. H. Osgood, of the
Government Biological Survey, who made a recent
trip to the same regions, gives some interesting ac-
counts from personal observation of those obtained
from native hunters as to the habits of these bears.
Probably the most ingenious is that of capturing sal-
mon for food. This is done as follows: As soon as
the salmon begin to enter the streams, Bruin makes
fishing his chief business. The fish in large numbers
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If a plentiful supply has been obtained, only the choice
parts are devoured, such as the two sides, leaving the
rest. The cubs, however, are not so particular, and
consume their whole portion. The accompanying
photographs, taken by the writer, are the first made
of the subject, and are reproduced through the cour-
tesy of the American Museum of Natural History.

THE ¢ VICTORIAN.” THE FIRST TURBINE ATLANTIC
LINER.

The “Victorian” is the pioneer turbine vessel to be
placed in the transatlantic service and, as such, her
arrival in America is an event of more than ordinary
interest. Turbines have proved a success for small
high-speed channel steamers, but whether they would
be an equal success for the largest ocean steamers re-
mained to be proved. The transatlantic trip of the
“Victorian” practically solves this problem.

281

ural design, and at the same time undertook what
was a far more difficult task—the construction of the
turbines, the largest ever made, which drive her. This
was by arrangement with Messrs. Parsons & Co,, for
it was the Parsons turbine that was decided upon.
A high-pressure and two low-pressure turbines drive
the three propellers of the ship, which by the way are
unusually .small to drive a ship possessing a cargo
capacity of more than 8,000 tons, besides accommoda-
tion and equipment for upward of 1,300 passengers.
These propellers, however, revolve at from 270 to 300
revolutions per minute. The central one is worked
by the high-pressure turbine, the others by the low-
pressure taarbines. Shafts of the two latter carry also
a reversing turbine, which enables them to be driven
full speed astern, either together or independently.
Thus the ship will be almost as easily and effectively
maneuvered as regards turning or backing as an ordi-
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The “ Victorian” on the Ways.

usually ascend the streams for the entire summer,
and the supply is practically unlimited. In fishing the
bears do not get all their prey in shaliow water, small
streams, or on bars, as is generally supposed, but often
go into ccmparatively deep water in large rivers.
Practically all the fishing is done at night or very
early in the morning, though their habits in this re-
spect have become somewhat changed in recent years,
since they have been hunted so much. The cubs do not
attempt to fish, but stay on the bank and receive con-
tributions. The old she-bear stands upright and wades
in the water even up to her neck, going very slowly
with the current, watching the water and scarcely
niaking a ripple in it. She holds her arms down at
her sides, with the paws spread, and when she feels
the salmon coming up against her, clutches it with
her claws and throws it out on the bank to the eager
waiting cubs. After supplying her offspring she puts
the next fish in her mouth and goes ashore to eat it.

s "

The Rotating Member of One of the Turbines.
' THE ¢ VICTORIAN.” FIRST TURBINE LINER TO CROSS THE ATLANTIC.

The “Victorian” was launched from the shipbuild-
ing yard of Messrs. Workman, Clark & Co., Ltd., Bel-
fast. Her length is 540 feet; her breadth, 60 feet;
her depth, 40 feet 6 inches. She is divided by bulk-
heads into eleven compartments, and with the sub-
divisions of her double bottom she is amply secured
against foundering. She is built to the highest class
of the British Corporation Registry of Shipping, and
her hull has been specially strengthened above the
requirements of the corporation, in order to make her
doubly secure against the heavy weather of the North
Atlantic. Her lines fore and aft are sharp and clean,
swelling gracefully into a noble breadth amidships,
which suggests high qualities of steadiness and stabil-
ity.

Originally the “Victorian” was designed to be driven
by reciprocating engines, but ultimately Messrs. Allan
decided that she should have turbines instead. The

builders made the necessary alterations in her struct- .

nary twin-screw. The steam economy of the turbine has
been amply established; but economy of the coal supply
is not the only advantage which the turbine promises
in connection with ocean traffic. There is a complete
absence of the unbalanced forces which cause vibration
in an ordinary steamer, and which is thus reduced
to the vanishing point. Then there is very little fear
. of breakdown, because there are no reciprocating parts
to break or get out of order. It is usually the break-
ing of a crankshaft, or connecting-rod, or some such
appliance that causes trouble on a modern steamer.
Here the steam acts directly, driving the shafts of the
ship with an ‘even turning movement, enormously re-
ducing the stresses to which the moving parts of
ordinary engines are subjected.

The steam to drive the turbines is generated by
eight boilers of the usual type. The turbines were
constructed in an engine shop specially equipped with
the necessary plant. - The turbine blades are surpris-
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ingly small; their number, however, is prodigious,
there being no less than a million and a half separate
pieces used in the blading of the three turbines. It is
the enormous amount of time, care, and labor required
in making and fitting these blades that render the
turbine so expensive to build.

On her trial trip the “Victorian” made over 19 knots.
Thanks to the economy of space, the builders have
been able to provide accommodation on board the
“Victorian” such as is probably not to be equaled by
any vessel of her size afloat. They have utilized the
saving, not to increase the number of passengers car-
ried, but to give every possible comfort and luxury to
all three classes of passengers. The “Victorian” will
be emphatically a comfortable ship so far as perfec-
tion of appointment can make her so. Care for the
humble steerage passenger has always been a leading
point of policy with the Allan Line. For the “Vic-
torian” it is exemplified in a remarkable degree. The
music room, the dining room, and other special ac-
commodation for this class challenge admiration for
their roominess and completeness of equipment. The
first-class accommodation, as usual, is amidships and
is of the most complete and approved order. Perfect-
ly heated and ventilated staterooms and suites of
rooms, a spacious and well-fitted dining saloon, an
elegantly-appointed music room, and a Iluxuriously-
equipped smoking room are some of the features. Not
less comfortable proportionately are the second-class
quarters; and, as already indicated, third-class pas-
sengers are catered for in the most liberal manner.
Electric light throughout, a complete printing outfit,
and an installation of wireless telegraphy are among
the arrangements for the comfort and convenience of
passengers.

<O
&

MINIATURE CAMERAS,
BY EDWARD F. CHANDLER.

Most of us have seen small cameras. In fact, com-
paratively small ones are to be found upon the market.
Upon close examination, however, we find that the
smallest box-camera fitted with finder, shutter,
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the case with coal or coke fuel; second, the iron is
made more homogeneous; and third, the output of the
shop is greatly increased. A small oil furnace can be
constructed at a very small cost without skilled labor,
in which a blacksmith can heat several pieces of iron
or steel at the same time and can turn out the same
amount of work with one oil furnace as can be turned
out by five ordinary coal forges, because the iron is
always waiting on him instead of his being compelled
to lose so much time making the fires and waiting on
the iron to heat, as is the case when coal is used in
forge work.

It is because of this increased output, and because
of the superior quality of metal produced, that liquid
fuel is fast becoming a potent factor in the manufac-
turing world; and when we look upon the various fuels
from the thermo-chemical standpoint, it is surprising
that the world has been so slow to recognize the value
of the new fuel. California crude oil contains 20,680
British thermal units (B. T. U.) per pound; Texas
crude oil contains 19,060 B. T. U. per pound; while
gasoline contains 14,200 B. T. U. per pound; and coke
contains 13,500 B. T. U. per pound. Bituminous coal
averages 13,180 B. T. U. per pound, but there is a two-
f6ld loss with this fuel: TFirst, because heat is re-
quired to liberate the gases; and second, many of the
volatile gases it contains are wasted by their passing
away in the form of smoke. Combustion is the ener-
getic unity of the oxygen of the air with some com-
bustible. The air necessary for combustion gives out
its oxygen to the hydrocarbons, changing them from
carbonic oxide (carbon monoxide) to carbonic acid
(carbon dioxide), which is the product of complete
combustion. Liquid fuel when thoroughly atomized
delivers its hydrocarbons freely, thus allowing the
volatile gases to mingle with the oxygen of the ad-
mitted air, and this fuel has a decided advantage over
coal, in that coal requires heat and time for the decom-
position necessary to free the hydrocarbons.

‘While at present there are sections in the United
States where crude oil is expensive and difficult to

stops, and diaphragm is rather cumbersome to
carry in the pocket. If it were not quite neces-
sary to have a finder and the rest of the acces-
sories, we would probably have little difficulty in
locating some very small cameras of the pin-hole
type, which make very unsatisfactory instruments
for anything but experiment. In the -current
SCIENTIFIC AMERICAN SUPPLEMENT Wwill be found
a full description, with working drawings, of a
method of making very efficient diminutive cam-
eras. This article is an abstract of the account
there published.

Referring to the illustration, we have two cam-
eras photographed upon a man’s hand so as to
show their relative sizes. The smallest one in

the picture, the outside measurements of which

are 114 inch by 114 inch by 134 inch, requires
only a brief description, as it is merely a single-
exposure camera, having few of the necessary
features that go to make up the practical instrument.
This little camera will take a picture 3%; inch by 3%
inch, and is provided with a disk shutter set for in-
stantaneous exposures.

The larger camera shown in the photograph is quite
complete in every detail, and is capable of turning out
work, I feel safe in saying, commensurate with the
skill of the operator. This camera takes 25 pictures
upon a film 3 inch wide, made by cutting a convenient-
ly wide commercial film into strips. This stripping
process has to be done in the dark room, and is best
accomplished by using a sharp knife, cutting against
glass, the knife being guided by a metallic-edged rule.

It may not be out of place to say right here that my
best negatives were obtained by using a weak developer
and by suspending the film in a red bottle, which al-
lowed me to view the film during the developing pro-
cess, by holding the .bottle up to the sunlight. The
fixing, too, was conveniently performed in a wide-
mouthed bottle. The hypo bottle need not be colored.

—_———tr—
Liquid Fuel for Furnace Equipment.
BY W. N. BEST.

For many years liquid fuel has been successfully
used in the heating of iron, especially in forges for
the heating of rivets in boiler shops and structural
work. These furnaces are of proportions adapted for
the sizes of rivets to be heated, and many are portable.
In boiler shops liquid fuel has been found to be far
superior to coal for fuel, not only in furnaces for
heating rivets, but also in large furnaces for sheet and
annealing purposes, because large furnaces can be
heated so quickly and evenly that there is no com-
parison between this and other fuels. For the past
five years on the Pacific coast, where liquid fuel is
abundant, extensive experiments have been made to
use crude oil as fuel in blacksmith shops in place of
the ordinary blacksmith coal or coke. The tests have
been highly satisfactory, and this fuel has proven to be
superior to every other fuel because, first, the welds
are perfect, as there is no corrosion of the metal, as is

MINIATURE CAMERAS.

obtain, yet developments are rapidly advancing, and
oil is being found in many parts of our country and
in Canada and Mexico in localities where a few years
ago the inhabitants would have laughed at the mere
suggestion of there being any oil in their neighbor-
hood. When we consider that forty gallons of crude
oil are equal to one ton of coal in blacksmith practice,
and the increased output of iron or steel effected by
its use, as well as the economy in time and labor, be-
cause this fuel does not have to be handled and there
are no ashes to be disposed of, the price of fuel is
scarcely worthy of consideration. In manufacturing
centers coal tar and oil-water-gas tar are obtainable at
small cost, and may be used where oil is scarce. They
are valuable fuels in that they contain greater heating
properties than either coal or coke. Tar from coke
ovens contains 16,263 B. T. U. per pound, and tar from
oil-water-gas contains 16,970 B. T. U. per pound.

Although crude oil contains more heat units per
pound than any other fuel, yet the results obtained
depend largely upon the method of equipment. Prop-
erly-constructed furnaces and perfect atomization of
the fuel are essential features for success. Thousands
of furnaces are daily being operated at a serious loss
to their owners, who are wholly ignorant of their great
loss in both output and fuel. Of all the poor construc-
tions in the shop equipment in large or small plants
for marine, railroad, and contract work, furnaces are
the most prominent; and strange to say, often the
officer in charge of the department thinks his furnaces
are ideal in construction. Often liquid fuel is tried
in furnaces and condemned, when the fault lies not in
the fuel itself, but in its application. I have met many
competent officers who stated that a welding heat
cannot be obtained with this fuel, because they had
not considered the heat values of the several fuels;
but after they have once seen it properly applied, they
are delighted with it, and become staunch admirers
of the new fuel.

A furnace constructed for the burning of coal as
fuel requires various changes to meet the requirements
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of liquid fuel, but these changes can be made at a
slight expense, as the body of the furnace need not
be altered. ‘With the requisite changes made, any de-
gree of heat desired, from a cherry red to a welding
heat, can be attained in much less time than with coal,
and an almost incredibly even distribution of heat
maintained, because radiation is perfect, and hence
the metal is evenly heated. An oil furnace should be
of such design that the oxygen can so unite with the
atomized fuel that an incandescent heat and not flame
is seen in the charging space of the furnace. A box-
shaped oil furnace means a waste in fuel, a decreased
output, and disappointment to the owner and operator.

Oil furnaces and forges can be constructed to meet
the requirements of the class of work without regard
to the shape of forging to be handled. In the black-
smith shop of the Bureau of Construction and Re-
pair of the Norfolk navy yard, not one pound of coal
or coke is used, for here liquid fuel has proven its
superiority over all other fuels for all classes of work;
and certainly in marine service the requirements as to
the quality of metal are as severe and the forgings are
as intricate to heat as in any other branch of service.
In furnace practice compressed air should always be
used to atomize the crude oil, distillate, or tar used as
fuel, as it assists combustion, effects a saving in fuel,
increases the output, and also increases the life of the
refractory lining of the furnace. When compressed air
is not convenient, steam may be used to atomize the
oil, and a volume blast of air produced by a fan blower
or a rotary blower should be admitted into the furnace
to furnish the oxygen necessary to effect combustion.

A hydrocarbon burner of such construction that it
will thoroughly atomize the liquid fuel by dashing
every drop of it into ten thousand molecules, and
which will produce a flame that will spread the full
width of the modern oil furnace, and thus give thc
necessary reverberation, should always be used. Some
people attempt to economize by making a burner out
of gaspipe, but after sixteen years’ experience with
liquid fuel in marine, locomotive, and stationary boil-

ers and in various kinds of furnaces, I am com-
pelled to term such burners dismal failures, be-
cause such contrivances do not and cannot atomize
the fuel. The quantity of fuel used through the
burners should be carefully regulated, for a su-
perfluous amount of hydrocarbons in the furnace
means a waste in fuel and is detrimental to the
materials being heated, while not enough of the
hydrocarbons means a superfluous amount of air
and oxidation of iron. All oil forges and furnaces
used in blacksmith shops should be of such con-
struction that only one burner will be required,
for a blacksmith can regulate a modern oil fur-
nace equipped with one burner very quickly and
so perfectly that it will require no further atten-
tion; but if a number of burners are used, it will
certainly take him longer to regulate them, and
will require almost constant attention, in order to
keep the heat evenly distributed in the furnace,
and the result is unsatisfactory in both the quan-
tity and quality of the output. In an oil furnace
equipped with a hydrocarbon burner which thoroughly
atomizes the fuel, combustion is so pérfect that a
smokestack is not needed, and should never be used,
for it allows a quantity of heat to pass away.

The superiority of oil over coal as fuel is as great
as that of coal over wood, and each succeeding year
will note great advancement in the use of liquid fuel,
for a test always convinces the most skeptical of its
real merit. The increasing demand for this fuel is
a compliment to its value, and will stimulate the de-
velopment of new oil fields until the supply equals
the demand.
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A New Book on Gas-Engines and Producer=-Gas
Plants,

A new book has just been issued entitled ‘“Modern
Gas-Engines and Producer-Gas Plants,” by R. E.
Mathot, which is so clearly written and which so ad-
mirably fills a niche that has hitherto remained empty
in technical literature, that we may be pardoned for
calling it to the attention of our readers. Without
the help of mathematics the author has shown force-
fully how a gas-engine ought to be built, installed,
and maintained in good condition, how defects in its
operation may be remedied, and how the user ought to
proceed in buying an engine for his purpose. Many
a useful suggestion as to the proper method of de-
signing vital parts is thrown out. Most valuable is
a thorough discussion of producer-gas—the fuel of
the future. Indeed, no book in English presents any-
where near so exhaustive a treatment of this import-
ant subject. Excellent diagrams stud almost every
page of the work. The publishers of this paper will
furnish descriptive circular on request, or send the
book postpaid on receipt of $2.50.
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The degree of humidity of the atmosphere, says M.
Jaubert, a Paris meteorologist, is shown by the state of
the pavements. When these remain covered with mud
there will be no immediate change in the weather,
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HOW TO MAKE AN ELECTRIC SOLDERING IRON.
BY ARTHUR B. WEEKS.

A desgign for an electric soldering iron is given in
the accompanying illustration. The drawing is made
to scale and is suitable for a working drawing. The
core, C, can be made of iron or copper. Cut a 7-16-inch
standard thread on one end, leaving a shoulder so as
to make a tight fit on washer, A. At the opposite end,
the washer does not fit over the core, but a hole is
drilled for a screw %4-inch No. 20 round head, % inch
long. The dark lines indicate the mica lining. After
fitting the India mica on the core, put micanite rings
over each end; these will assist in holding the mica in
place. The best fit of mica can be made by using thin
pieces and pasting them around until the desired thick-
ness is attained. A suitable mica cement is commer-
cially known as “Brown Dielac.” The insulating
washers at each end should be of the best micanite,
commonly used for commutator segments, since it is
free from mica cement and therefore very homo-
geneous.

The copper tip can be made from an ordinary solder-
ing copper, cut off, drilled, and tapped. The outside
shell can be made of steel tube with an end piece
brazed on, and a tube, D, brazed thereto. Several holes
should be drilled in this tube for free air circulation.
Have an ordinary tool-handle of wood. The washer,
B, serves also as a rest or guide for the outer shell, E.
The only point at which the shell is secured in any
way is at the copper end, where four or five small
machine screws are used around its circumference.

Before putting on the shell and after the copper
is secured in place, all is in readiness for winding on
the wire. This is the important part of the operation.
German-silver wire has been used with more or less
success, but it is rather short-lived. Krupp iron wire
is extremely desirable, and answers the purpose well.
The writer has tried several sizes of wire; for ordinary
use No. 26 B. & S. will be found satisfactory. Put the
copper in a lathe and pass one end of the bare wire
through a mica-lined hole close to the core, as shown
on lower side. Much depends on this insulation.
Wind carefully, spacing the turns about the thickness
of the wire, or a little more. When the first layer
is wound, cover it over with mica, the same as was
used on the core. Do not let the wire slacken at all.
Wind the following layers in the same way,
insulating carefully between each. If prop-
erly proportioned, there is space for four lay-
ers of wire. The copper should heat suffi-
ciently to make solder flow well in about five
minutes. Since the mica will not endure ex-
cessive heat for long, the wire must be well
proportioned. This can easily be ascertained
by trial. (When the tool is in use, favor it
as much as possible by shutting off current.)
When the fourth and last layer of wire is completed,
bring the end out through a well-insulated hole at the
top of washer, B; and where the winding is finished,
pass a piece of bare wire over the last layer of mica,
and twist it near the washer where the wire passes
through, to keep the wire from slacking up. Tie again
at center and at further end, to retain mica. Make
connections for asbestos-wrapped wires in the handle
as shown. Make a loop at each end, and pass a small
stove bolt through them. Insulate the bolts with asbes-
tos; allow a little slack in handle. Connect a lamp
plug to the end of wires, 8, allowing as much wire as
desired. As constructed, there is no way to make the
wires fast to binding posts; this has simplified the
construction, and will be entirely satisfactory, pro-
vided the tool is not allowed to swing from the out-
side wire, S. To make this part still more complete,
binding posts can be set in, however, in the outer end
of the handle, and provided with suitable shell over
them. Avoid using fluid flux too freely on the copper
while at work, lest it find its way into the windings
and cause a burn-out.

This soldering iron should take from one to two
amperes on 110-veolt circuit. It can be connected into
any lamp socket and used with perfect safety in places
where there is great fire risk. It is especially useful
where torches and gasoline stoves and charcoal pots
are prohibited. The copper tips are renewable. When
the wire is rendered brittle from continued use and
a break occurs, it is best to rewind rather than try to
patch it up, since it would not last long, but would
continue to open right along. The writer has used
silicate of soda with considerable success for cement-
ing the wires in place. This can be tried later; and
where greater heat is required with special soldering
devices, or where wire passing five to eight amperes
is used and mica will not answer at all, some such
medium must be used, unless the construction is such
that porcelain can be utilized for insulation.

Where silicate of soda is used, the entire iron wind-
ings should be baked in an oven before applying cur-
rent. The material will then be solid throughout.

There are few troubles incident to the use of an
electric soldering iron. Usually if an iron fails to
give out heat, it is due to an open circuit in the wind-
ings or at the connections or in the attachment plug.
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The attachment plug should be fused. See that it is
always intact.

An open circuit may be due also to complete oxida-
tion, as well as to fusing caused by a short circuit in
the windings. Again, if the windings become grounded,
that is, if they touch the shell in places that would
short-circuit the coil, the fuse will blow until the fault
is remedicd. For this reason, the insulation must be
careful and thorough throughout. Look well also to
the insulation where the wires pass through the
washer, and cover them thoroughly with asbestos from
the point where they leave the washer, using the previ-
ously mentioned mica paste.

In damp places it is well to stand on a board while
using the iron. In locations containing much iron
construction, do not handle any part of such construc-
tion with one hand while using the iron with the other,
as a ground on the system may occur, and should
another take place on the opposite side while thus
engaged, injury is liable to follow.

—_— > ——————————————
THE DOUBLE-DECK SUBWAY SYSTEM.

Broadway, with its enormous traffic, has been for
many years a coveted route for underground railway
builders. The physical obstacles which would be met
with under the street surface are many. These ob-
stacles, such as the cable road structure, the gas and
water pipes, sewers and electric wire ducts, are so lo-
cated that unless the tunnel is built at considerable
depth they must necessarily be disturbed. During con-
struction the street traffic must be maintained without
serious interruption, as also must the use of the gas
and water pipes, electric wires and sewers.

A somewhat intimate acquaintance with the above
conditions under Broadway led Mr. J. W. Reno, of this
city, to design a number of years ago a form of sub-
way, and a method of construction, which would pro-
vide a complete four-track railroad with the greatest
possible economy of space. This form of construction
has become known as the Reno double-deck tunnel,
which consists essentially of two side walls, a roof,
and floor, divided vertically and horizontally by col-
umng and girders into four compartments or track-
ways.

The routes which are now under consideration by
the Rapid Transit Commission include Broadway and
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on Broadway are put to great loss, amounting to mil-
lions of dollars in the aggregate, on account of the
almost endless disturbance of the street pavement
necessitated by the present imperfect arrangement
of the pipe and wire systems. In the plan here illus-
trated there would be ample space for commodious
pipe galleries on either side of the tunnel structure.

For a considerable distance along the Broadway
route the base of the double-deck tunnel would be be-
low the water line, and the construction along this
portion would be similar to that previously described,
with this exception, that in order to preclude any pos-
sibility of the settlement or movement of the ground,
it is proposed to freeze by well-known methods the
wet sand under the line of the base of the tunnel, pre-
vious to its excavation. After the tunnel walls and
invert are constructed, it will be perfectly safe to al-
low this frozen material to thaw, and return to its
previous condition.

Some objection has been raised to the double-deck
tunnel because of the possibility of noise and vibra-
tion from the trains on the upper tier of tracks; but
in the opinion of the writer all vibration and noise
will be done away with if the tracks are laid upon
the ordinary stone ballast, and supported by sufficient-
ly strong flooring, composed of steel and concrete
construction. By reference to the engraving, it will
be seen that the bases of the columns between the ex-
press tracks are inclosed by a concrete wall. The
purpose of this is to distribute the pressure of the
columns along the center line of the invert, and also
to act as a safety device in case of the derailment of
a train, to prevent its butting into a column and caus-
ing great damage to the structure. This wall is not
made continuous, cross openings being thus left in
order to permit of the ready passage of the workmen
from one track to another. These openings also pro-
vide refuge places in which the workmen can stand
out of the way of passing trains.

At the local stations in the double-deck subway, the
pipe and wire ducts would be carried over and under
the platforms, the waiting rooms being located under
the cross streets similarly to the present subway.
The express stations will be located at long intervals,
and at such places as City Hall Park, Union Square,
Madison Square, 42d Street, 72d Street, 96th Street,
etc., where it would be perfectly practicable
to spread the local tracks and bring the ex-
press tracks up a grade of 714 feet, the
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local tracks being carried down a grade of

7Y% feet to meet them. This construction

1
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would result, at the express stations, in plac-
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SECTION OF AN ELECTRIC SOLDERING IRON.

Lexington Avenue, the width of which between curb
lines is approximately 40 feet. The fact that a tunnel
with four tracks on a level requires a width of at
least 53 feet makes it impossible to build such a struc-
ture without encroaching to a large extent upon the
sidewalk vault property now in use by adjoining
buildings. . These sidewalk vaults are very valuable,
and contain in many cases boilers, engines, and other
conveniences which it is next to impossible to locate
anywhere else. Experts have testified before the
Rapid Transit Commission that it would cost the city
$12,000,000 to condemn these vaults along Broadway
for railroad purposes. It is obvious that the construc-
tion of the Reno plan would not necessitaie the ex-
penditure of any money for this purpose.

Another disadvantage in the construction of a wide
tunnel is the fact that the operations of tunneling
would be in close proximity to the foundations of the
buildings, necessitating the shoring up and underpin-
ning of many structures. This work alone has been
estimated by engineering experts before the commis-
sion to amount to approximately $3,500,000 additional.
In the Reno tunnel, which is clearly illustrated on the
front page of this issue, the side walls are distant
from the building line about 25 feet, combined with a
new method of construction, makes it unnecessary to
disturb foundations of any of the buildings, thus sav-
ing a very large sum on this head. The method of
construction proposed is as follows:

A narrow trench would be constructed on one side
of the street at a time, by driving down a special
form of steel sheet piling, and excavating the ground
between the sheeting. This trench would then be
filled in with concrete, to form the side wall of the
tunnel. The other wall of the tunnel would be con-
structed in a similar manner on the opposite side of
the street; after which the steel beams, which form
the roof of the tunnel, would be placed in a position
under the cable road structure, the tunnel roof com-
pleted and the street surface restored. Simultaneous
with the construction of the tunnel wall, the pipes,
sewers and electric wire ducts would be surrounded
by a permanent pipe gallery, so that there would
never be any necessity in the future for tearing up

. the street surface in order to make alterations and re-

pairs. It is well known that those doing business

ing all four tracks on a level, with island
platforms between them, giving the same
facilities for transfer of passengers from the
local to the express trains as is now the case
in the corresponding stations of the present subway.

Railroad engineers will appreciate the advantage of
this arrangement, in that it will give to the long,
heavy express trains an ascending grade as they ap-
proach the station, and a descending grade to assist in
their acceleration as they leave the station.

In conclusion, from the foregoing it can be con-
servatively stated that this double-deck tunnel will
have all the advantages in convenience and economy
of operation possessed by the four-track level tunnel,
while at the same time it will be free from the disad-
vantages of encroachment upon private property, in-
terference with building foundations, and interruption
of street traffic; and finally, because of the inherent
economy of its method of construction, it will save
millions of dollars to the taxpayers.

Meteorological Summary, New York, N. Y.,
March, 1905.
Atmospheric pressure: Highest, 30.61; lowest,
29.71; mean, 30.12. Temperature: Highest, 74; lowest,
14; mean, 40; normal, 38. Warmest mean, 48, 1903.

Coldest mean, 29, 1872. Wind: Prevailing direction,
northwest; maximum velocity, 47 miles. Precipita-
tion, 3.65. Average, 4.05. Deficiency, 0.40. Greatest,

7.90, 1876; least, 1.19, 1885. Total snowfall, 3 inches.
The maximum, 74, on the 29th, is the highest tem-
perature for March recorded by the Weather Bureau
since its establishment in 1871.

G

A petition in bankruptcy was filed recently in the
courts at New York by Annie L. Costen, the daughter
of the inventor of the Costen lights, which are used
generally as signals on shipboard. The construction
and composition of these lights is a secret closely
guarded by the family. After the death of the father,
the business was carried on by the widow, and upon the
latter’s demise the daughter succeeded to it, and con-
ducted it in a cottage on Staten Island, where she also
lived. The death of the father resulted from an acci-
dent while making the lights, and recently the daugh-
ter had a narrow escape from the same fate by a mis-
hap which caused the partial destruction of the Staten
Island cottage, and it was this incident which caused
the woman’s financial distress.
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“Sunbeam.” “Ailsa.”
W. L. length 154.7 feet, W. L. length 89 feet,
Date 1874. Date 1895.

“Thistle.” “ Fleur-de-Lys.” “Valhalla.” “Apache.” “Utowana.” “Atlantie.”
W. L. length 110 feet. Date 1901. W. L. length 86.5 feet, W. L. length 240 feet. Date 1892. W. L. length 178 feet, 'W. L. length 155 feet. W, L. length 135 feet.
Date 1890. Date 1890. Date 1891. Date 1905.

THE FLEET OF YACHTS ENTERED FOR THE EMPEROR’S OCEAN CUP RACE FROM SANDY HOOK TO THE LIZARD.

“ Hildegarde.”  “Endymion.”

W. L. length 103.4 feet. W. L. length 101 feet.,
Date 1897. Date 1899.

“ Hamburg.”

‘W. L. length 116 feet.
Date 1898,
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THE ENTRIES FOR THE GERMAN EMPEROR'S OCEAN
CUP RACE.

We present a spirited picture, showing all of the
ocean yachts that are entered for the great race from
Sandy Hook to the Lizard, which gives one a realistic
impression of the magnitude of this great sporting
event. It is not an infrequent occurrence for a dozen
or more yachts of moderate size to be entered in a
single contest during a yachting season here or
abroad; but rarely, indeed we may safely say never,
have nigh upon a dozen of the biggest sailing yachts
in the world gathered for an ocean race, or indeed
for a race of any kind. Indeed, for a parallel, we
should probably have to go back to the ever-famous
contest when the “America” captured her historic
cup; and the biggest yachts in that race were of
modest proportions compared with such vessels as the
“Valhalla,” the “Apache,” or the “Utowana.” In the
annual cruise of the New York Yacht Club, the port-
to-port races have served to send a large number of
the big fellows across the line; but never such a
crowd as that which is shown on the accompanying
page.

On looking at the table of dimensions, etc., and at the
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long, straight-keeled vessel of the “Utowana,’” ‘“Ham-
burg,” “Sunbeam,” and ‘“Valhalla” type.

The most imposing vessel of the fleet is, of course,
the huge ‘Valhalla,” a full-rigged auxiliary ship of
1,490 tons Thames measurement, now owned by the
Earl of Crawford. Although sbe is a ship in size,
“Valhalla” has fairly easy lines, and she carries a
big sail spread. With her crew of one hundred men,
and an experience gained on long-distance cruising in
all parts; of the world, she should be sailed for every-
thing that is in her; and if the winds are fair, and
strong from start to finish, especially should it be
necessary to tie down reefs, the big ship may be re-
garded as a not-unlikely winner.

The next largest vessel, the “Apache,” like the “Val-
halla,” was built in England; but she is now enrolled
in the New York Yacht Club and owned by Edmund
Randolph. She is 178 feet on the waterline, 28 feet
broad, and draws 16.6 feet of water. These dimensions
may be compared with those of the “Valhalla,” which
is 240 feet long on the waterline, 37.2 feet in breadth,
and 20 feet in draft. Then follows the American-
built “Utowana,” 155 by 27.8 feet by 14.6 feet, an auxil-
iary fore-and-aft schooner, owned by Allison V. Arm-
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fleet, the “Hamburg,” a fore-and-aft schooner built in
England and formerly known as the ‘“Rainbow.” She
measures 116 feet by 23.9 feet by 15 feet draft. The
schooner “Thistle,” built in this country in 1901 and
owned by Robert E. Tod, is 110 feet on the waterline,
by 27.8 feet beam by 14 feet draft. The ‘“Hildegarde,”
an American-built fore-and-aft schooner, owned by
Edward R. Coleman, built in 1897, is 103.4 feet on the
waterline, by 26 feet beam, and draws 16.9 feet. Next
in point of size is the “Endymion,” a celebrated deep-
sea fore-and-aft auxiliary schooner, which is famous
as having made the quickest passage on record over
the transatlantic course, sailing from Sandy Hook to
the Needles in the fast time of 13 days, 20 hours, and
36 minutes. Judged on this performance she must
be regarded as one of the strongest competitors for the
cup. Her dimensions are 101 feet by 24.4 feet by 14
feet. y

The “Ailsa,” now owned by Henry S. Redmond, is
89 feet on the waterline, 25.5 feet in beam, and draws
16.6 feet of water. Built to defeat the ‘“Britannia”
she made a good showing against that vessel, winning
about as many races as she lost. In her contests with
the yawl “Vigilant” in this country, she was more

THE LARGEST DIAMONDS IN THE WORLD—ACTUAL SIZE.

1. Koh-i-noor after the second cutting, 106#; carats. 2. Loterie d’Angleterre, 49 carats. 8. Great Mogul of Russia, 2795 carats. 4. Orloff, 19434 carats. 5. Koh-i-noor after first cutting, 279 carats. 6. Regent, 13634 carats. 7. Grand

Duc de Toscave, 133.16 carats. 8. Etoile du Sud, 124 carats. 9. Etoile Polaire, 40 carats. 10. Tiffany yellow diamond, 125 carats. 11. Blue diamond d’Angleterre, 44%4 carats.
17. The famous Great Premier Diamond recently discovered, 8032 carats.

Eugenie, 51 carats. 14. Shah, Russia, 86 carats.

picture itself, one is struck with the great variety in
size, rig, and model presented by this fleet. In rig,
the vessels run all the way from the yawl ‘“Ailsa,”
formerly a racing cutter, up to the great full-rigged
ship ‘“Valhalla.” The fleet includes two-masted and
three-masted schooners, the topsail schooner rig, and
the bark rig. The models range from the low-free-
board, deep-ballasted “Ailsa,” with her comparatively
flat floor, deep fin keel, cutaway forefoot, and raking
stern post, to the high-freeboard, heavily bulwarked,

15. Nassak, 789§ carats.

16. Pacha d'Egypt, 40 carats.

our. Next in size is the old English-built “Sunbeam,”
a square-rigged schooner, auxiliary, measuring 154.7
feet by 27.6 feet and drawing 13.9 feet, built in 1874
for Lord Brassey, her present owner. The next largest
vessel is the fast and handsome three-masted auxili-
ary, fore-and-aft schooner “Atlantic,” the most modern
vessel in the fleet, built in 1903 for her present owner,
Wilson Marshall. Her dimensions :ire 135 feet water-
line by 29 feet beam by 161 feet draft.

Then comes the only German-owned vessel in the

THE INTERNATIONAL OCEAN RACE FOR THE KAISER'S CUP.

N . Length| Beam | Draft

Yacht. Rig. Where built. Yacht Club., in feet. | in feet. | in feet. Owuer.
Sunbeam. Auxiliary Schooner. England. Royal Yacht Squadron. 154.7 276 13.9 Lord Brassey.
Ailsa. Yawl. England. New York Yacht Ciub. 89.0 255 16.6 Henry S. Redmond.
Thistle. Schooner. America. Atlantic Yacht Ciub. 110.0 27.8 14.0 Robert E. Tod.
Fleur-de-Lys. Schooner. America. New York Yachst Club. 86.5 21.9 13.0 Lewis A, Stimson.
Valhalla. Auxiliary Ship. England. Roy u Yacht Squadron. 241.0 37.2 200 Earl of Crawford.
Apache. Auxiliary Bark. England. New Y ork Yacht Club. 178.0 28.0 16.6 Edmund Randolph.
Utowana. Auxiliary Schooner. America. New York Yacht Club. 155.0 271.8 14.6 Allison V. Armour.
Atlantic. . Auxiliary Schooner. America. New Yorx Yacht Club. 135.0 29.0 16.5 Wilson Marshall.
Hildegarde. Schooner. America. New Y~rk Yacht Club. 103.4 26.0 16.9 Edward R.Coleman.
Endymion. Auxiliary Schooner. America. New Zork Yacht Club. 101.0 244 14.0 George Lauder.
Hamburg. Schooner. England. Kaigerlicher Yacht Club.| 116.0 23.9 15.0 German Syndicate.

12. Sancy, 5314 carats. 13. Imperatrice
18. Tiffany diamond, 969 carats.

often beaten than not, although she made a brilliant
win of the Astor cup for single-masted vessels and
yawls in the season of 1902. The smallest vessel
entered for the race is the schooner ‘“Fleur-de-Lys,”
owned by Lewis A. Stimson and built in 1890. Her
waterline length is 86.5 feet; her beam 21.9 feet, and
her draft 13 feet.

The race will be sailed without any handicap, and
the distance will be from 2,900 to 3,000 miles. The
auxiliaries must unship their propellers, and only
hand power may be used in working the sails.

<

THE GREAT PREMIER DIAMOND.

Quite a stir was made a couple of months ago by
the announcement that a huge diamond, three times as
large as any before discovered, had been unearthed in
the Premier Mine, near Pretoria, South Africa. This
precious pebble has since been brought to London,
carrying, on the way, an insurance of $1,250,000. The
first report that the stone was as large as a tumbler,
and was worth three or four million dollars, has
proved to be no exaggeration, The mammoth gem
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measures approximately 4 x 2% x 13 inches, and
weighs 3,032 carats, or 1.7 pounds troy, equivalent to
about one pound and six ounces avoirdupois. The
stone is almost perfectly pure; a few grains are pres-
ent, and it contains some flaws or cleavage planes, but
fortunately they are so disposed that they can be cut
away without appreciably reducing the size of the cut
gem. Dr. G. A. F. Molengraaff describes the diamond
as a single crystal having no twinning planes or
lamellze. It is perfectly transparent, and looks like
a piece of pure ice. He says “it is certainly the purest
of ail the very big stones known.” Its structure
shows that the stone was originally much larger. This
is proved by the four flat cleavage planes, which have
the regular octahedral position. Only a small por-
tion of the natural surface of the stone remains, and
the fragments broken off must each have been very
large. Whether these fragments will ever be found is
a question which introduces the interesting study of
the formation of diamonds.

It has long been known that diamonds are crystals
of pure carbon, and it s supposed that the crystalliza-
tion took place under a tremendous pressure and heat.
The South African mines particularly bear out this
theory. The deposits appear to occupy the chimneys
of extinct volcanoes. They form cores of circular or
oval cross section, bounded by walls of carboniferous
shale. This ¢éore, near the surface, where it is sub-
jected to the influence of the weather, is of a yellow-
ish color, but lower down is composed of a bluish
rock of igneous character, called by the miners “blue
ground.” In this the precious crystals are embedded.
Their broken coadition, and the fact that they are
found in rock formation of many different composi-
tions, indicate that the blue ground was not their
original matrix, but that the diamonds were cast up
by volcanic eruptions from great depths, where the
tremendous pressure and intense heat were sufficient
to crystallize the carbon. In the case of the Premier
diamond, the force of the eruption must have been so
great as to cleave the fragments from the stone during
its passage up the vent or pipe of the volcano. These
fragments may have been blown out at the time of
the explosion, or may be still awaiting discovery some-
where in the volcano chimney.

At any rate, the portion found is large enough to
satisfy the owners; indeed, it is so large as to prove
somewhat of a burden. It seems hardly possible that
it will be bought by any private collector. Appar-
ently its only office would be to grace a royal collec-
tion, but even a rich govsrnment would hesitate to
pay the sum a diamond of this size should bring.
The value of the stone is, of course, a matter of con-
jecture. Between the years 1750 and 1870 diamonds
were rated according to the square of their weight
multiplied by the value of a single carat. Thus, if
one carat sold for $100, two carats would sell for $400,
three carats for $900, and so on. On the same basis,
the value of the great Premier diamond would be
3,032 times 3,032 times 100; or $919,302,400. of
course, no such sum will ever be paid for the stone.
In fact, it was because of the large stones discovered
in Africa that this system of rating diamonds was
abandoned. 1t is considered possible that the Premier
diamond may be sold for from $2,500,000 to $5,000,000;
but even these figures may be entirely too high, and
the actual value is entirely dependent on the bids re-
ceived. Possibly the stone may suffer the fate of the
large Syndicate or Tiffany diamond dug up in the De
Beers mine a few years ago. This stone weighed 969
carats in its rough state; but instead of cutting it as
a single large brilliant, it was made more salable by
cleaving it into ten smaller stones. However, it seems
like a desecration to break so large and perfect a
stone as the great Premier diamond, -though, as we
have just stated, large stones are apt to prove a great
burden, and have the reputation, well borne out by
past history, of bringing bad luck to their owners.
Except for the really modern stones, all of the large
stones of the world have histories which are black
with crime.

For purposes of comparison, we have shown in the
accompanying engraving lite-size illustrations of the
most famous large stones, glass models of which were
kindly placed at our disposal by Dr. George F. Kunz,
the famous gem expert. The Syndicate or Tiffany
diamond, which previously held the record as the larg-
est stone, is shown in Fig. 18, and the great Premier
stone is illustrated in Fig. 17. The huge proportions
of the latter, as compared with the rest of the collec-
tion, 'will be readily apparent. Of course, the stone
will lose much of its size when cut; but owing to its
present good form, and the great skill possessed by
the modern lapidary, it is probable that the finished
gem, if the stone be cut as a single brilliant, would
weigh many times as much as any other cut stone now
in existence. The famous Koh-i-noor, which is shown
in Figs. 1 and 5, is a remarkable example of the loss
by cutting which a stone is apt to sustain. Originally,
it is said to have weighed 7935 carats. An unskilled
Venetian lapidary cut it to the shape shown in Fig. 5,
reducing it to a weight of 279 carats. Later it was
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cut to the more symmetrical shape shown in Fig. 1,
which still further reduced its weight to 106 1-16
carats. Many remarkable stories are told of this
stone. According to one account, it was worn five
thousand years ago by Karna, one of the heroes cele-
brated in Indian, legend. By some it is considered a
part, with the famous Orloff stone, Fig. 4, of the Great
Mogul. This, however, is now pretty generally dis-
credited. The Orloff stone derives its name from
Prince Orloff, who presented the gem to Catherine II.
of Russia. It is now mounted in the tip of the Rus-
sian scepter. The diamond has a “rose” shape, that
is, it is cut with a flat base, whereas the usual cut-
ting is called the brilliant. The Shah, Fig. 14, repre-
sents a third type of cutting, called the “table cut.”

The Regent or Pitt stone, No. 6, is very beautiful. It
weighs 13634 carats, is pure white, and of almost
perfect shape. Before the South African mines were
opened, it was considered the finest stone in existence.
The Florentine, or Grand Duke of Tuscany, belonging
to the Austrian crown collection, is a yellow stone
weighing a little over 133 carats. Fig. 8 shows the
Star of the South, a remarkably fine stone, picked up
along the river Bogageno, Brazil, by a negress in 1853.
It is the largest diamond ever discovered in South
America, weighing 2541 carats in the rough. Its
weight, cut, is 124 carats. The Portuguese crown
jewel, Brazil, weighing 900 carats uncut, and once
valued at $2,000,000, is now known to be a white topaz
and not a genuine diamond. The Tiffany diamond,
shown in Fig. 10, remarkable for its yellow color, has
a weighiy of 125 carats; and the Hope diamond, Fig.
11, has a rare blue color, which gives it a value of
$250,000, even though its weight is but 4414 carats.

The Sancy, 53% carats, shown in Fig. 12, has a re-
markable history, which has been traced back to 1477,
when it was lost at the battle of Nancy. by Charles the
Bold. Then it came finally through private hands to
Sancy, a Huguenot nobleman. While Sancy was an
ambassador in Solothurn, the diamond was sent to
Henry III. as a pledge. The bearer of the gem was
attacked on the way and killed; but he swallowed the
gem instead of giving it up to his assailants, so that
Sancy recovered the stone by opening the body of his
faithful servant and taking the precious gem from his
stomach. In 1688 it came into the possession of James
II., and later was worn by Louis XV. at his corona-
tion. In 1835 the Russian Emperor bought it for half
a million rubles. In 1889 it was again in the market,
and was finally sold to a collector for $70,000.

It is to be hoped that the mammoth Premier dia-
mond will not enter upon so troublous a career as its
famous predecessors.

The Cuarrent Supplement.

In the history of all improvements in the arts and

sciences, we would have to search long to find a case

‘where such an important forward step was taken as

the sweeping change from steam to electric traction
which is taking place on the New York Central Rail-
road over its terminal lines in New York city. The
technical importance of that change is fittingly de-
scribed and illustrated in the article entitled “The
Parting of the Ways—From Steam to Electricity,”
which opens the current SuppLEMENT, No. 1527. Of
technological irrterest may also be mentioned contribu-
tions on “The Manufacture of Inlaid Linoleum,” “Cell-
uloid of Reduced Inflammability,” the “Fur Supplies
and Markets,” “Dyeing of Furs,” and “Kryptol, a New
Substance for Electric Heating.” A model steam en-
gine is so thoroughly described and illustrated that
any one can make it. Students of electricity will
read with interest the articles on electricity at high
pressures, the construction of a four-inch spark induc-
tion coil, and Mr. Marconi’s observations on recent ad-
vances in wireless telegraphy. Until within the last
few years there has been a very general opinion that
the moon is a cold, dead world, or, as it has been
sometimes expressed, a burned-out cinder upon which
nothing ever happens. Prof. Pickering in a most in-
structive article disproves that supposition, and de-
scribes some changes upon the moon’s surface which
he has himself observed. Miss Elizabeth A. Read
writes on the “Precious Stone Industry of the United
States.” Prof. A. Lecroix’s new book on Mont Pelé
is reviewed. A pleasantly-worded article by G. G.
Chatterton describes some idle hours in Caesar’s city.
“How Miniature Cameras are Constructed and Used”
is very fully explained by Edward F. Chandler. Co-
coons that yield colored silk are described. Dr. Witt
continues his instructive review of the chemistry of
patinas. Commonplace things often become the most
interesting when we attempt to investigate their
causes. How true this is will be found in an article on
rain, one of the most valuable in the SUPPLEMENT.
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The term ‘“geology” was first used in the modern
geological sense by De Saussure in 1779 in writing on
the Alps. De Luc one year earlier had suggested the
term geology in a preface; but he actually used the
term cosmology. This is stated on the authority of
Geikie and Emmons.
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@Correspondence,

How to Keep Cake Fresh.
To the Editor of the SCIENTIFIC AMERICAN: )
I have found that fresh bread in slices about one
inch thick (renewed when it gets dry) of bulk about
half the cake to be kept “fresh,” put in the tin with
the cake causes the cake to remain “fresh.”
CorTLANDT DE P. FIELD.
New York, March 27, 1905.

Early Breech-=loaders.
To the Editor of the SCIENTIFIC AMERICAN:

In the article on “Multi-Repeating Arms” in your
issue of the 25th instant, you state that the rifle pat-
ented by Hall in 1811 “may be considered as the first
successful military breech-loader.” It is matter of
history that in the time of the American revolutionary
war, a corps of sharpshooters in the British service
was armed with breech-loading rifles, invented by
their commander, Col. Patrick Ferguson, who was
afterward killed at King’s Mountain. A description
of the arm is given in Greener’s “Gun and Its Develop-
ment.” G. A. F.

Montreal, March 29, 1905.

Side Swimming of Fishes.
To the Editor of the SCIENTIFIC AMERICAN:

As is well known, the halibut, flounder, and I believe
the skate, and perhaps other fishes swim on their side,
and the thought occurred to me whether the same side
was always uppermost, and some two years ago I be-
gan watching several small markets to try to learn if
the rule was universal, and found all to be with the
left side up until to-day, when I was rewarded by
discovering a fine halibut with the right side up.

I understand it is the theory of naturalists that these
fish once swam upright as do other fish, and for some
reason nature saw fit to turn them over on one side, in
which they have remained permanent to the present
time. There must have been some object in view in
turning them over, as well as a preference to the left
side; if so, why was this one I mention turned the
reverse from the general rule? As I take it, its pro-
genitors must have been so turned from the very be-
ginning, which may have been thousands of years ago,
and probably was a very gradual process, as one eye
was brought around, but no attempt was made to
change the mouth or gills, which remain in their
natural position. I do not understand how a single
individual could have otherwise been so reversed. It
is not a case of the “white blackbird” or other albinos.

I would be pleased to hear from naturalists through
the columns of your valuable paper on the subject.

Chicago, March 16, 1905. J. E. GARSIDE.

The Death of Alexander Lagerman,

In Jonkoping, Sweden, an eminent Swedish inventor
and engineer recently died. To him Sweden owes
the development of its great match industry. He in-
vented a series of machines which produced the match
from the raw log with such rapidity that it enabled
that country to compete with other match-producing
countries.

His patent rights were sold a few years ago to the
American match trust.

Other problems lilrecwise arrested his attentior for
the greater part of his life, namely, the invention of a
typesetting machine for book and newspaper printing,
the patent for which he succeeded in selling to Eng-
land some time ago for $126,000.

Lagerman was born in Sweden in 1838.

——————r - O
The Developraent of Motor 'I'raffic.

Some interesting remarks were made by Mr. C. S.
Rolls in the course of a paper on “The Development
of Motor Traffic.”” After describing older types of
vehicles, Mr. Rolls said that it was not until 1894 that
the development became rapid. In the Paris-Bordeaux
race in 1895, a speed of 15 miles an hour was at-
tained, while in the Paris-Madrid race of last year the
rate was nearly 70, and now a maximum speed of 100
miles had been reached. After the passage of the
Light Locomotive Act, 1896, the manufacture of motor
cars in Great Britain had shown remarkable growth.
There are now at least 130 makers, but the trade did
not yet equal that of France, where the industry em-
ployed 200,000 men, and last year’s exports amounted
to about $5,000,000. England, however, produced
more cars for heavy traffic. Last year 6,133 light
vehicles were imported, as against 3,747 in 1904, and
the value of cars and parts imported during the year
amounted to nearly $10,000,000. He anticipated that
the time was approaching when a trustworthy car to
carry three persons at a rate of 20 to 25 miles an hour
could be purchased at from $500 to $750.

e - ——
A new use for aluminium is found in making spools

and bobbins, particularly for mill work. The aluminium
bobbins weigh less than half as much as wooden ones,
are less influenced by changes in heat and moisture,
and are said to be more durable.
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SOME REMARKABLE OLD CHINESE BRONZES.
BY WALTER L. BEASLEY.

The American Museum of Natural History has in-
stalled the largest and most comprehensive Chinese
collection that has yet been brought from the Celestial
empire. This exhibition is due to the generosity of
Jacob S. Schiff, Esq. Dr. Berthold Laufer, the well-
known Oriental traveler, for the past two years has
been carrying on systematic and painstaking researches
in the various Chinese provinces to collect the mate-
rial. Thoroughly familiar with the Chinese lan-
guage, literature, and art, as he was, this trained
explorer has been able to bring together an authen-
tic and representative array of objects designed to
show the past and present state of Chinese culture,
and also the influence which Chinese civilization
has had over the whole of Eastern Asia. The won-
derful artistic development of the people is espe-
cially brought out in their unexcelled color work
in porcelain, cloisonné, as well as their great skill
in fashioning objects in metal, clay, and wood. One
of the most valuable and interesting features of the
collection is a remarkable series of bronze vessels,
some dating before the Christian era. These form
in themselves a noteworthy contribution to our
knowledge of ancient Chinese art. Their shape,
decoration, and technique are of no common order,
and they unquestionably rank as the most charac-
teristic products of the early bronze founders of
China which have yet reached this country. The
bronze vessels were used almost entirely in the
elaborate ceremonial worship of Buddhism in the
various temples and monasteries. A few were used
as decorative features for temple and palace ap-
proaches. Incense vessels were largely employed;
in most cases the incense issued from perforations
in the cover or through the nostrils of the figure
adorning the top. The Chinese bronze founder’s
chief aim was to make power attrac¢tive by combin-
ing it with the terrible. Ferocious mythological
beasts, with glaring eyes and gaping mouths, sur-
mount the top in many instances. In the ritual
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of this early period, each kind of vessel was devoted
to a particular use. Those in the form of monsters
and birds were incense burners proper. Prof. Fred-
erich Hirth, occupying the chair of Chinese at Colum-
bia University, in a recent interview has favored the
writer with notes and opinions on some of the speci-
mens, which lend additional interest to the accom-
panying narrative. The coming of the new religion
of Buddhism from Hindostan in the first century
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A. D. marked an exceedingly important epoch in Ori-
ental history and art. The early Buddhist mission-
aries not only proclaimed new doctrines and a new
code of ethics, but were also the possessors of a new
art and a new culture. The bronze vessels vary in
height from less than one foot to two and a half, and
differ accordingly in circumference. They show a
love of round and square patierns, combined with a
grotesque ferocity. The pair of joined horses are
probably the oldest specimens in the collection, so
ancient that there is no authentic record assigned
to them, and none could be obtained by the ex-
plorer. Their origin is therefore shrouded in
obscurity. From the fact that they are not so well
executed, they are thought to have not been the
work of a Chinese artist proper. Bronze models of
horses were cast nearly two thousand years ago by
workmen having carefully measured the build of
the animal.

The bronze horses here figured were probably
made in a remote locality where there was little
artistic taste, or may have drifted from some sav-
age or barbarous tribe outside the Chinese do-
minion, say the Tartars in the North or Siberia.
Next to the horses in age is the bronze libation
cup. It is authentically assigned to the Shang
dynasty, 1766 to 1122 B. C. The tripod was a liba-
tion vessel used in the temples, known as Tsio,
originally meaning a small bird, but written with
a character of the same sound, denotes the ranks
of nobility of the Chinese. The vessel has thus be-
come, by way of a jeu de mot, a synonym of high
rank, and is depicted with other good things and
symbolic drawings of a congratulatory character.
The bronze rattle or hand-bell, having a loose ball
inside, which dates from the Han dynasty, 221-206
B. C., was commonly stuck on a bamboo stick, and
used during the performance of the ancient panto-
mime to create a musical noise to enliven the
dance. It was a popular instrument during the
Han dynasty. The one here shown is about two
thousand years old. It is a strange and notable

Temple Bell Inlaid with Gold and Silver.

——

Metallic Mirrors 1,500 Years Old.

SOME REMARKABLE OLD CHINESE BRONZES,

Libation Vessels and Duck Incense Burner.
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fact that implements of a similar kind have been
found among the old Scythian antiquities. The age
of the bronze bottle of the Han dynasty may also be
about two thousand years. The shape is met with
in a number of porcelain vessels of all descriptions,
and has formed the model which has been imitated in
various materials by potters and workers in glass. It
was well known under the Chou dynasty, and is de-
scribed as Su-p’ing, that is, the plain bottle, in the
catalogue of ancient bronze works. A rare type of a
square bronze censer of the Ming dynasty, 1358-1644
A. D., with S-shaped handles on each side,

terns.
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has been discovered and worked out by Prof. Hirth,
whose researches prove that the ornamental parts of
certain classes of these mirrors, notably those from the
Han dynasty, were greatly influenced by Greek pat-
Other works may have been influenced in a
similar way, but there are none in which the Hellenic
art is brought out in such a striking way. The new
collection contains large numbers of the variety called
grape mirrors, the chief ornaments being formed of
grapes, vines, and leaves. These grape mirrors were
among the most valued relics of ancient art of the im-
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some of his generals founded dynasties in his former
possessions of Asia. The easternmost of these Greek
kingdoms was that of Bactria, the last Greek king
of which died about 50 B. C, after which Bactria was
swallowed up by Indo-Scythian conquerors.

The star and unrivaled specimen of the collection,
however, is a magnificent temple bell, of extraordinary
interest, both from its age, odd shape, and rich decora-
tions, gold and silver being lavished on parts of its
surface. The principal ornament is a conventionalized

~dragon, with eyes inlaid with gold and the lines form-

ing the body of silver wire. The characters
forming the inscription on both sides are

has a cover representing a flattened pyramid
crowned with a fierce mythological dog, the
heavenly dog of Buddha, with a bushy tail
and almost human expression of face. The
thunder pattern of ancient times has been
largely drawn upon for the filling out of
spaces. The top fields of the cover show the
mystic diagram known as Pa-kua, said to
have been invented by the mythical Em-
peror Fu-hi. The characters for longevity
and good luck are seen on the main side
of the vessel. The bronze duck, standing
on a footstool of the same material, is of the
Ming dynasty. It is hollow, and its wings
can be removed when incense sticks are
placed inside, the pleasant and sacred fumes
being emitted from the beak. Similar
works were made under the Chou dynasty,
1122-255 B. C.; they were not, however, used
for incense vessels, but for wine libations in
the sacrificial service. In devoting vessels
to purposes of incense, ancient forms, which

also of silver wire. A vast amount of his-
toric and sacred lore clusters around this
bell. Bells of this pattern are the oldest of
all the inventions of the Chinese. They were
known long before historical recollection.
The Emperor Huang-Ti in the twenty-second
century B. C. and others still earlier are
said to have cast bells. This means that
bells were among the very earliest elements
of Chinese culture, and are probably as old
as the early sacrificial vessels among the
ancient bronze works. The art of casting
bells was in full sway in China during the
first millennium B. C. One of the main dif-
ferences of the Chinese from those of Euro-
péan manufacture is the absence of a clap-
per. Large bells are not swung, but securely
sustained by ropes and chains fastened to
the handle in frames constructed of strong
beams. The bell was struck by a wooden
log suspended from above by two ropes and

can outdate the introduction of Buddhism,

were often retained. The vessel looking like

a teapot may be said to belong to this cate-

gory, made in imitation of an ancient wine-holder for
sacrificial purposes. The vase with rings attached
is described as one of the strange creations of the
Sung dynasty. Its whole surface is ornamented with
128 rings, and would remind one of the libation ves-
sels known as Tsun of the Chou dynasty, which has
furnished the prototype of a number of the later porce-
lain shapes. It was used as a sacrificial vessel in the
temples. A censer of the Ming dynasty has a unique
cover, on which a number of rats are amusing theni-
selves among clusters of grapes and leaves. The feet
of the vessel are formed of solid vine trunks. The
ornamental scheme is quite ingenious, and has a touch
of Japanese humor.

Equaling, if not surpassing, the ceremonial vessels
in interest and historic significance, are the splendid
series of metallic mirrors, forming the largest collec-
tion in the world. The main decorative feature of the
mirrors is upon the back. Here, together with orna-
mental designs, are inscribed the prayers and mottoes
of the owner and symbolic representations of that

Libation Vessel and Hand Bell 2,000 Years Old.

perial museums of the middle ages, and are placed by
Chinese archeologists in the time of the Han dynasty
(206 B. C. to 291 A. D.). None are provided with an
inscription which might throw light upon their exact
date of manufacture. Certain analogies with objects
of the same alloy, similar in size and general arrange-
ment, though differently ornamented, but bearing dis-
tinct dates, seem to confirm the opinion of old Chinese
writers that they were the work of the imperial bronze
factory known as Shang-fang of the Emperor Wu-Ti,
whoe died 86 B. C. Some of the other kinds of mirrors
are dated and throw clear light upon the period of
their production, but even if they had been manu-
factured centuries after the reign of Wu-Ti, the time
which has elapsed since the introduction of the grape
into China—about the end of the second century B. C.
—would have been much too short for Chinese artists
to develop an ornament of such high finish, showing
the coils, leaves, and fruit of the vine in its most
elegant conventionalism, a pattern which it took the
artists of Greece many centuries to bring into full

allowing the log to swing against a certain

part, the striking of which would bring out

the sound to the best advantage. One of its
odd and peculiar ornaments is a number of thumblike
projections, from the size of a button to that of a finger,
arranged in three rows of three or four sizes, in all
twenty-six projections. All the ancient bells of this
kind show these buttons, which are thought to have
been used for the purpose of adjusting the sound of
the bell, since the bell was one of the chief musical
instruments used in tuning the temple orchestra. The
original pattern of this old bell is found in the Chou
dynasty, 1122-255 B. C. The inscription is in silver
wire, and as interpreted by Dr. Hirth reads: “Sung-
kung Sii chi hong-chung,” the translation of which
is: “Hong, bell of Sii, Duke of Sung.” The bell
was called Hong as being classed with a musical
instrument, so called, the invention of which was
ascribed to one of the fabulous emperors of the third
millennium B. C. According to the inscription, Sii
was the personal name of the Duke of Sung, who
caused the bell to be cast. Bells bearing this inscrip-
tion were cast under the auspices of a Duke of Sung
in the present province of Hunan, whose reign ex-

Incense Vessel of the Ming Dynasty.

particular dynasty or period in which they were used.

Magical powers were attributed to these mirrors. In.

size they ranged from that of a big coin to a large
dish. It should be understood that the smooth side
of these in most cases is now covered by rust, and no
longer capable of reﬂecting the human face, but at the
time they were made they were actually used for this
purpose. The ancient method of grinding was lost
during the middle ages. Small ones show convex
surfaces, while those of larger size show concave. A
noteworthy revelation in the history of Chinese art

A Pair of Bronze Horses of Unknown Antiquity.

SOME REMARKABLE OLD CHINESE BRONZES,

development. The fact is that the grape, together with
a number of other elements of culture, was unknown
in China prior to the expedition of the Chinese Gen-
eral Chang K’ien, whom the Emperor Wu-Ti sent on

"a political mission to the Indo-Scythians, who had -

established their capital somewhere on the Oxus River.
The current court language, to judge from the Greek
inscriptions on their coins, was probably Greek, and
that tongue was spoken by the ruling castes in the
neighboring kingdom of Bactria. It will be remem-
bered that after the death of Alexander the Great,

tended from 574 to 530 B. C. Dr. Hirth, however, is
somewhat conservative in his opinion in regard to
this specimen, on account of the ornamental shape of
the Chinese character for shéu, “longevity,” appearing
right below the inscription, which he says he has
never seen in works of the Chou dynasty, and the mix-
ing up of which with Chou ornaments is looked upon
by him as an anachronism in style.

The writer acknowledges his indebtedness to Prof.
Frederich Hirth for certain notes embodied in the
above narrative.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices.

SOCKET FOR ELECTRIC LAMPS.—J. A.
MEBANE, South Boston, Va. The object of the
inventor is to provide an improved socket for
incandescent lamps in which socket-screws are
wholly dispensed with, the separate parts being
adapted to be easily and quickly connected and
disconnected and the electrical connections be-
ing made in such manner that the socket may
be produced at much less cost than those of
usual construction. The casing of the socket
Is likewise so constructed that its two parts
are held together detachably by means of a
ppring-clamp without aid of screws.

REGULATOR FOR ALTERNATING CUR-
RENTS.—E. L. HANEY, Nashville, Tenn. In
the present patent the invention has refer-
ence to regulators for alternating currents;
and the improvement consists, essentially, of a
transformer of a special construction, together
with means for automatically adjusting the
transformer to suit the variations in the cur-
rent.

Of Interest to Farmers.

HARVESTER-REEL.—C. O. WYMAN, Anoka,
Minn. The primary object of the invention
is to provide a reel which may be readily
folded into compact form for shipment, and
which may also be freely adjusted in all direc-
tions when in use for the double purpose of
adapting the reel to the condition of the grain
and lay of the land while operating, and for
holding the reel closely against the body of the
harvester when the same is being drawn to and
from the field.

STOREHOUSE FOR GRAIN OR THE LIKE.
—R. C. RoaAcH, Hutchinson, Kan. In this
structure grain or like material may be stored
or kept in a state of preservation for an in-
definite length of time. The inventor provides
simplified and effective means whereby grain
may be elevated above and deposited within
the structure and provides means whereby the
delivery of grain from the storehouse may be
readily effected in any quantity, for shipment
or transfer thereof or for other purposes. The
structure may be rapidly filled or emptied.

FRUIT-PICKER.—I. CarRMAN, St. Remy,
N. Y. This invention relates to a device in-
tended especially for picking strawberries, and
by its means a person may go through a field
or garden and conveniently cut the stems of
the berries which will thereupon fall into a
receptacle provided for them, this receptacle
forming part of the fruit-picker, and when
the  receptacle is full the berries may be
dumped into a box for shipment.

COTTON-COMPRESSOR.—A. T. SNODGRASS,
Patterson, La. The objects of this inventor
are, first, to provide a compressor in which all
strains are at or near the bottom; second, to
so arrange all levers and toggle-joints in such
a manner that all strains will be exerted di-
rectly in the direction which will develop the
most power to the upward motion of the mov-
able platen; third, to construct a compressor
whose leverage is so arranged as to develop
the required power (say two thousand tons)
through the means of a comparatively small
actuating-cylinder.

Of General Interest.

TRAP.—A. L. FuQua, Durham, N.-C. The
present invention refers to a trap of such
organization as will admit of contents being
drained by an operation which, in addition to
draining the trap, cuts off completely its con-
nection with the sewer, so that the device may
be used either as a trap or stop-cock. This
arrangement dispenses at will with the usual
stopper or stop-cock of basins, tubs, and the
like, and empties the trap to prevent freezing
of the water seal and without exposing the
apartments to the danger and nuisance of gases
escaping from the sewer.

TONGS.—J. G. WINGER, Grand Valley, Pa.
The device comprises a handle on which two
peculiarly-arranged jaws are mounted, the
structure being such that upon operating the
handle the jaws may be caused to move to-
ward or from the object being gripped, and
these jaws coacting with a gripper on the
handle serve securely to hold the pipe, casing-
collar, or other part against turning move-
ments in either direction.

BRIDLE-BIT.—T. MiILLIGAN, Fortuna, Cal.
In the present patent the invention has refer-
ence to improvements in bridle-bits for horses,
the inventor’s object being the provision of a
novel form of bit particularly adapted for con-
trolling fractious horses with comparatively
very little effort on the part of the driver.

WIRE-STRETCHING DEVICE.—W. D. MiL-
LER, Saco, Mont. Mr. Miller’s object in this
invention is to provide novel details of con-
struction for a wire-stretcher that are simple,
practical, and inexpensive and that afford
means for conveniently stretching and tempo-
rarily holding a fence-wire alongside of a post
for its convenient attachment thereon.

NIGHT-LAMP.—R. P. GieBs, New York,
N. Y. The prime feature of the invention
which relates particularly to a night lamp of
that class which is adapted to contain oil
which is burned through the medium of a
wick floated on the surface of the oil, lies
in the adaptation to such a lamp of the shell
of a fish or other shell-bearing animal, such
shell being made to contain oil, so that light
is shed through the shell with the various col-
ors thereof. This gives a very beautiful effect.

LEATHER-POLISHING ROLL.—W. H.
GERRITY, New York, N. Y. The roll is formed
of a number of disks secured side by side upon
an axial shaft or other means, the disks being
provided with spiral ribs, said disks being
molded with a sunken portion inward from
the peripheral portion, thus leaving out a rela-
tively narrow belt to be ground away to fit
the disks together, the disks being formed on
a slight bevel, so that their meeting surfaces
will lie diagonally of axis of the roller, and
thus when roller is in operation its action
covers any marks left by the meeting sur-
faces of disks, which marks might otherwise
appear in case disks were placed on the shaft
in true transverse plane.

TERRET-RING FOR HARNESS.—M. BRES-
NAHAN, Colby, and L. H. GAFFNEY, Greenbay,
Wis. The object of this improvement is to pro-
vide means for positively controlling a horse
or a team of horses, so that the animal or
animals will be prevented from pulling for-
ward upon the driving-reins beyond a prede-
termined limit and also to restrain them from
tossing their heads upward or sidewise in at-
tempts to bite each other while standing or in
motion.

FILE-HOLDER.—C. ARMIJO, Lascruces,
New Mex. In this instance the invention has
reference to file-holders, the inventor’s object
being the provision of a device for holding files
of various kinds, and especially those designed’
for filing away canceled checks which are to
be kept for a short time only and are to be
taken out at intervals.

Machines and Mechanical Devices.

HOISTING DEVICE.—R. McGAHEY, Walla
Walla, Wash. The inventor has for his ob-
ject the provision of novel details of construe-
tion for a device that adapt it for the con-
venient service for the elevation of material
of different kinds and that render it especially
well adapted for the hoisting of grain in bags
and the piling of such packages of material
in tiers for compact stowage in a warehouse in
an expeditious and safe manner and effect
the lowering and transfer of such material to
a wagon or car.

WASHING-MACHINE.—D. B. D. BLAKE and
W. F. BLAKE, Chicago, Ill. This invention re-
lates to washing-machines, and more particu-
larly to that type in which the tub is sus-
tained for oscillatory movement upon a suit-
able supporting structure. The principal object
is to provide a simple, inexpensive, and dur-
able machine in which improved devices are
provided for automatically returning the tub
to its normal position after each movement
thereof.

MACHINE FOR FORMING WIRE LOOPS.
—H. P. WiLsoN, New York, N. Y. Mr. Wil-
son’s invention pertains to improvements in
machines for forming loops or eyes on the ends
of wires—such, for instance, as wire bale-ties
—an object being to provide a machine of this
character by means of which the loops on
wire ends may be rapidly formed and having
means for automatically stopping the machine
after forming the loops on a predetermined
number of wires to form a bundle.

APPARATUS FOR RAISING LIQUIDS.—
O. H. STAREMANN, Christiansted, St. Croix
Island, Danish West Indies. The apparatus is,
especially designed for use in raising water
from wells or other sources where ordinary
pumps cannot be worked by windmills and
other power not available at the particular
point at which the wells are situated. It will
be especially valuable where other power is
already located at some distance from the
source of water, as that can be used for com-
pressing the air employed in this apparatus.

Prime Movers and Their Accessories.

ROTARY BOILER.—H. BROWN, 4 Herne
Hill Mansions, Herne Hill, London, S. E.,,
England. Mr. Brown’s intention is to provide
a boiler in which thorough circulation and
agitation of water in the tubes is insured and
burning or overheating of the tubes is pre-
vented. The invention consists in mounting
a tubulous boiler on trunnions and then rotat-
ing said boiler about its longitudinal axis over
a furnace, the feed-water and the steam gene-
rated being led, respectively, to and from the
boiler through a trunnion or trunnions.

PACKING.—C. G. HOLMBERG, Woonsocket,
S. D. The object of the invention is to provide
a packing, more especially designed for pack-
ing the pistons of engines—preferably such,
for instance, as shown and described in the
Letters Patent of the United States formerly
granted to Mr. Holmberg—the packing being
simple, easily applied, and arranged to yield
in every direction to prevent leakage of the
motive agent without creating undue friction.

Railways and Their Accessories.
REGISTER-ACTUATING MECHANISM. —
W. W. JoHNSON, Memphis, Tenn. In this
patent the invention refers to registers, and
more particularly to the actuating mechanism
thereof. The principal object is to provide an
improved form of actuating-mechanism for reg-
isters used upon tram-cars and other public
vehicles and also suitable for use in connec-
tion with all inclosures where it is desirable
to register the entries of persons therein.
Nore.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of the paper.

Business and Personal  {Uants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 6689.—For manufacturers of crates
and boxes the size ot ** Octagon Soap ” box.

‘0. 8.” Metal Polish. Indianapolis.

Inguiry No. 6690.—For manufacturers of lead
pencils with name and address stamped on it for ad-
vertising purposes.

Samples free.

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

Inquiry No. 6691.—Wanted, vapor bath cabinet
with complete apparatus, and having outside heater.

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

Inquiry Neo. 669:2.—For manufacturers of improv-
ed machinery for manufacture of peat.

Commercially pure nickel tube, manufactured by The
Standard Welding Co., Cleveland, O.

Inquiry No. 6693.—Wanted, catalogue and infor-
mationabout broom manufacture,the materials, tools
and machinery used ; also address of manufacturers of
broom-making machinery.

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

Inquiry No. 6694.—For names of a few large
manufacturers of park benches or settees.

Wanted.—Schemes to use in connection with cash
grocery business. Farmers’ Supply Co., Iona, Mich.

Inquiry No. 6693 .—For manufacturers of atmos-
feric turbines used in boring artesian wells.

Valuable Patent Rights For Sale.—A fly and mos-
quito gun. Rasmus Petersen, R.F.D., Asbury Park, N. J.

Inquiry No. 6696.—Wanted, address of a cotton
candy machine company.

The celebrated * Hornsby-Akroyd” Patent Safety Oi[
Engine is built by the De La Vergne Machine Company,

Foot of East 138th Street, New York.

Inquiry No. 6697.~For manufacturers of small
clutch pulley that makes one revolution then stops.

Gut strings for Lawn Tennis, Musical Instruments,
and other purposes made by P.F. Turner, 46th Street
and Packers Avenue, Chicago, I1l.

Inquiry No. 6698.—For manufacturers of cement
plaster machinery.

In buying or selling patents money may be saved
and time gained by writing Chas. A. Scott, 719 Mutua
Life Building, Buffalo, New York.

Inquiry No. 6699 .—For manufacturers of small
rubber device for tobacco bags called ‘ Squeeze-it.”

We Manufacture on Contract anything in light Hard-
ware. Write us for estimates. Edmonds-Metzel Mfg.
Co., 143-153 South Jefferson Street, Chicago.

Inquiry No. 6700.—For manufacturers making a
machine that will gum paper in rolls.

‘We manufacture iron and steel forgings, from twenty
pounds to twenty-five tons. Crank shafts of all varie-
ties. Erie Forge Company, Erie, Pa.

Inquiry No. 6701.—For manufacturers of a darn-
ing needle with point 7§ inch long and no eye.

Have youfound a manufacturer for your invention ?
Write now and send samples. New York Die and
Model Works, 508 Pearl Street, New York.

Inquiry No. 6702.—For manufacturers of bicycle
bells or gears and castings for same.

We manufacture anything in metal. Patented arti-
cles, metal stamping, dies, screw mach. work, etc-
Metal Novelty Works, 43 Canal Street, Chicago.

Inquiry No. 6703.--For manufacturers of small
hand machines for combing horses’ hair to be used in
matresses.

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

Inquiry No. 6704.—For manufacturers of
glass, such as i3 ured tor stoves.

General Utilities Company, 20Y Broadway, New York,
offers unusual facilities forp placing inventions and de-
vices of merit before the public. Correspondence in-
vited.

Inquiry Neo. 6705.—For manufacturers of ‘ Pres.
sure T'ank” water works system.

isin-

WANTED.—Colonial silverware. Any one wishing 1o
sell any authentic silver made in this country during
the eighteenth century, please communicate with C. A.
M., Box 773, New York.

Inquiry No, 6706.—Wanted. information _con-
cerdnmg cost ofoegmpgl)ngdgt plant for electrlﬁ lighting
and power purposes, providing current enough for town
of 25,000 or 30,000 inhabitants. €

Manufacturers of patent articles, dies, metal stamps
ing, screw machine work, hardware specialties, machin-
ery and toois. Quadriga Manufacturing Company, 18
South Canal Street, Chicago.

Inquiry No. 6707.—For manufacturers of ma-
chines run by electricity or otherwise, for sand-paper-
ing floors laid in p lace in a building.

You can rent a well equipped private laboratory by
day. week or month from Electrical Testing Labor-
atories. 548 East &0th Street, New York. Absolute
privacy. Ask for terms and facilities.

Inquiry No. 6708.—-For manufacturers of accor-
dion plaiting machines.

Space with power. heat, light and machinery, if de-
sired, in a large New England manufacturing concern,
bhaving more room than is necessary for their business.
Address Box No. 407, Providence, R. I.

Inquiry No. 6709.—For manufacturer of article
called ‘‘ Squeeze it,” marked patented November 23,

‘W ANTED.—Representative to sell our spinning, weav-
ing and batting machinery, by oldest firm in France
and Germany. Grand prize awarded Paris Exposition,
Address Steeg, 563 William Street, Buffalo.

Inquiry Neo. 6710.—Wanted. formula for m4king

railroad torpedoes for placing on rail ag a danger signal
for approaching trains.

A Reliable Manufacturing Institution solicits the cor-
respondence of parties desiring to sell patents of any
usefulmechanical article which could be manufactured
and sold in conjunction with the Mill Supply and Belt-
ing business. F. Raniville Co.,

Pearl St., Grand Rapids, Mich.

Inquiry No. 6711.—For Eastern and Western

manufacturers of barber’s chairs, supplies and plate
glass mirrors,

TN
=Notes
and Quer:es.

HINTS TO CORRESPONDENTS.

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 wind 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 Americen Supplements referred to may be
had at the office. Price 10 cents each.

Books'referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9598) A. W. asks: Please give the
formula for estimating cost per hour for a
16-candle-power incandescent lamp on a 110-
volt, 5-ampere circuit, rate 15 cents per Kkilo-
watt per month. A. A 16-candle-power lamp
may be taken to use 55 watts per hour. Mul-
tiply this number by the number of hours it is
in use per month and divide by 1,000, and you
will have the kilowatts used in a month.

(9599) G. G. K. asks: Would be
pleased to have you answer this question: I
wish to protect a house from lightning ; house
is roofed with shingles. It has a metal ridge
board on the peak made from galvanized sheet
steel strips 4 feet long and 11 inches wide,
each strip extending over the last strip a few
inches and all nailed to the roof. By placing
points on this metallic ridge board and giving
a good ground connection at two places so as
to make a complete circuit over the building,
would this give good protection from lightning ¥
Please answer in Notes and Queries. A. The
sheet metal ridge of your roof will be a very
good starting point for a lightning rod. We
should advise that you use heavy galvanized
telegraph wire for the ground lines and run
them down the edges of the roof so as to have
all edges provided with a wire. Then make a
good earth connection and you will be as well
protected as possible. Points may be put on
the ridge also.

(9600) T. W. A. asks: I have been
making a dry battery which when it is just
finished shows from 22 to 26 amperes, but after
standing a while, say from 5 to 7 days, will
only show 5 or 6 amperes. What is the cause
of it, and how can I remedy it? The cell is
of the ordinary size, 22 x 6 inches, made of a
zine can lined with paper soaked in a solution
of water, sulphuric acid, and bichromate of
potash, carbon in the center of can surrounded
by a mixture of coke dust, bichromate of pot-
ash, sal-ammoniac, graphite, sulphuric acid,
and water, all packed in tight and sealed at the
top with tar. Would you kindly tell me how,
if possible, it can be made so it will not lose
its strength so soon? A. The cell you describe
is not a dry cell at all. It polarizes and can-
not be sealed up and left to itself. The bi-
chromate of potash and the sulphuric acid
should be left out, and the cell made to con-
form to the instructions for making dry cells.
The sulphuric acid will act continuously on
the zinc whether the cell is in use or not.
A dry cell is one which may be left on open
circuit without deterioration. Yours cannot
be left in that way. We can furnish you full
and accurate directions for making dry cells
in the SCIENTIFIC AMERICAN SUPPLEMENT Nos.
1363 and 1387, price ten cents each.

(9601) A. S. asks: If a cubic hole
were dug in the center of our earth about
8 x 8 x 8 feet, and a man could be in the hole,
how would he know whether his head were up
or down, or he were lying down or standing
upright? A. If a man were in a hole at the
center of the earth he would not know which
direction was up or down ; there would be no
such thing as direction. This would be the
case, without reference to the size of the hole,
even if it were thousands of miles across. If
the earth were hollow, a body anywhere in the
hollow would be equally attracted in all direc-
tions and would lose the sensation of weight
or gravitation. All directions would be the
same to him.

(9602) M. F. F. asks: 1. How can you
lacquer brass, and what is the preparation
used to lacquer with? A. Lacquer is prepared
from a nice grade of shellac, better from seed
lac, by dissolving it in alcohol and adding some
other substance to color or harden it. The
article must be perfectly clean and should be
warmed. The lacquer is applied with a brush.
Full and detailed instructions may be found
in our “Scientific American Cyclopedia of
Receipts,” which we send for $5. 2. A friend
works in a telegraph office and he says his re-
lays are wound in the same direction on both
magnets and a telegraph sounder is wound
differently. I think the relay is wound in
different directions. Who is right? A. The
direction of winding the magnets of a relay
is of no consequence. They must, however, be
connected so that the current circulates in one
direction on one spool and in the other di-
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rection through the other spool, so that one
pole is plus at the armature and the other
is minus. The same is true of a sounder. 3.
I made a wireless telegraph and it works very
well except when the tapper should knock the
filings apart, and this it will not do. Am
I using too much current, or what is the mat-
ter? A. Perhaps your coherer needs to be
tapped harder to knock the filings apart. Per-
haps the ends of the plugs are too near to-
gether so that the filings are held too tight.
You can easily find if less current will make it
work better. 4. How many gallons of water
will flow out of a pipe in one day with a
pressure of 108 pounds and the hole in the
pipe 1-16 inch in diameter? A. The theoreti-
cal solution gives about one gallon a minute
for the flow from the hole in the water pipe
you describe. So much depends upon the thick-
ness of the pipe and the condition of the edges
of the hole, etc., that this may be far from
the real efflux. This can only be determined
with correctness by experiment.

(9603) M. W. H. asks: 1. What is
the philosophy of salt causing ice to freeze
and unite in summer (as in case of making
ice-cream), and causing ice and snow to melt
in winter? A. Salt does not cause ice to
freeze in summer and melt in winter. That is
very loose thinking. The ice and salt in the
freezer melt at any time of the year. The
cream in the inner can freezes because the
heat which melts the ice in the outer box is
taken from the cream in the inner can. The
ice cannot get heat to melt itself from the outer
air because the box in which it is is of wood,
which is a non-conductor of heat. The inner
can is of metal and so is a conductor of heat.
The cream furnishes heat to the ice and is
cooled and frozen by the process. Ice and
salt will melt in the open air by taking heat
from the air at any temperature above 7 deg.
F. below zero, Below that temperature they
will not melt. 2. Why does frost penetrate
solid ground so much deeper (in the same lo-
cality) than it does loose, porous ground?
A. Solid ground freezes better than porous
ground because the porous earth contains air.
Air is one of the very best non-conductors of
heat, and keeps the heat in the earth. 3. Why
does frost penetrate a wall 12 inches thick
(solid) sooner than the same thickness of wall
with an open space in it, say, for instance,
6-inch wall, 3-inch space, then 6-inch wall,
there being no way to moderate the temperature
between the two 6-inch walls—or even a 12-
inch wall with a 2-inch air space in it? A.
The air space in a wall acts just as the air
spaces in the porous ground do in the last ques-
tion. It prevents heat from passing, and'thus
houses are built with air spaces in the walls
to keep them cool in summer and warm in
winter. Double windows are used in cold
regions for the same purpose. 4. Would the
explosion of a compressed-air tank be as dan-
gerous to life and limb as other explosions, say,
for instance, steam (outside of being scalded)
or other explosives such as powder or dyna-
mite? If there be a difference what is the
nature of it? A. Air at the same pressure as
dynamite will produce as destructive effects
as dynamite. It is difficult to imagine any
method by which this can be brought about.
5. As everything in nature has a cause, what
causes the wind to blow (hard or easy) ; also
what causes it to change sometimes half a
dozen times a day, apparently in the same
temperature (hot or cold)? A. Wind is pro-
duced by the heat of the sun, and always blows
from a place of higher barometric pressure to
one of lower pressure. This place may be in
the next field in a summer day, and it may be
hundreds of miles away. The wind rarely
travels in a straight line for any considerable
distance, but swerves and changes its direc-
tion as you state. 6. At what height in a
heated room is the most stagnant air, conse-
quently the most unhealthy and germ-bearing
atmosphere? A. No height can be given for
the worst air in a room unless it be at the
ceiling above. Currents quickly diffuse the
bad air to all parts of a room.

(9604) D. F. F. asks: I would like
to know, through your query column, how the
degrees on the scale of a Baume hydrometer
are determined? On an ordinarily marked hy-
drometer the specific gravity of the liquid un-
der examination may be read directly from the
scate; but on a Baume hydrometer the degrees
do not give, directly, the specific gravity of the
liquid. Now, what I wish to know is, on what
are the degrees of the scale based? In other
words, what is the zero point, and what other
point is used, and how is it found, for deter-
mining the length of a degree? A. There are
two Baume hydrometers, one for light liquids
and the other for heavy liquids. Each has its
own scale and the degrees are not the same in
both scales. The zero point of the one for
heavy liquids is near the top of the tube, and
is the point to which it sinks in pure water.
It is then placed in a solution of 15 parts
salt and 85 parts water; the point to which
it sinks is called 15 degrees, and one degree
is found from this. The rest of the scale is
simply a scale of equal parts in terms of this
degree. The hydrometer for light liquids is
placed in pure water and marked, and then in
a solution of 10 parts salt and 90 parts water,
and one degree is found from this. The point
to which it sinks in salt and water is zero.
The rest of the scale is graduated from the
bottom upward, in terms of this degree. The
entire scale is arbitrary and has no relation to
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a specific gravity scale. It is only by means
of a table that one scale can be converted
into the other. Nor has a Baume degree the
same significance in one part of the scale of
the same instrument as it has in another part,
due to the variable immersion of the instru-
ment.

NEW BOOKS, ETC.

SPECIES AND VARIETIES. Their Origin by
Mutation. Lectures delivered at the
University of California by Hugo de
Vries, Professor of Botany in the
University of Amsterdam. Edited by
Daniel Trembly MacDougal, Assistant
Director of the New York Botanical
Garden. Chicago: The Open Court
Publishing Company. London: Ke-
gan Paul, Trench, Triibner & Co.,
Ltd. Pp. xxiii; 830; 8vo., cloth, gilt
top. Price, postpaid, $5.

Prof. De Vries may well be regarded as the
foremost advocate of experimental evolution,
the man, moreover, who gave us the mutation
theory of organic evolution. The volume be-
fore us is a splendid scientific plea for the
experimental! study of organic life. Working
hand in hand with such investigators as Jo-
hanssen, Overton, Wilson, Loeb, Delage, and
Davenport, all of whom bhave experimented
with life in some form or other. Prof. De
Vries has confined himself to the study of
those forms of plants that suddenly make
their appearance from time to time. It was
his good fortune to discover a wild plant
(Lamarck’s evening primrose) which may still
be considered in a condition of mutability. At
frequent intervals it is observed to produce an
entirely new and permahnent species, although
the stock itself is not altered by the process,
nor even noticeably diminished. This is, per-
haps, the most striking instance of experi-
mental mutation to which Prof. De Vries can
point, an instance, moreover, which shows that
sudden sports are the prevailing rule, and
probably the exclusive manner of originating
new varieties. Mutation, of course, cannot
be assumed to be a special feature of evening
primroses. They must occur é&lsewhere, and
these must be sought. The enothera was one
of a lot of nearly one hundred species tested
as to their constancy. It proved to be the
only changeable form among them. By testing
one hundred species of the same forms, it
seems probable that one or two instances of
mutability may be detected. The chief object
of Prof. De Vries’s inquiry has naturally been
the study of the mutable strain itself. Some
of its seeds yield new species, while others
are more conservative. It is probable that the
degree of mutability, or in other words, the
yield of mutating seeds, is more or less de-
pendent upon external life conditions.

THE ELEMENTS OF PLANE AND SOLID ANA-
LYTICAL GEOMETRY. By Albert L.

Candy, Ph.D. Boston: D. C. Heath
& Co., 1904. 12mo.; pp. 247. Price,
$1.50.

The author has recognized the interdepend-
ence of algebra, geometry, analytics, and cal-
culus in mathematics, and the present work
is prepared with this idea in mind, so that the
student is led step by step up to the higher
branches. It is a well-known fact that calcu-
lus proves a stumbling block to many students,
because they have not been thoroughly trained
in analytic geometry and shown its connection
therewith. To avoid this, the present work is
treated in an original manner, matter not ordi-
narily found in text books being introduced.
The problems are dealt with in a very graph-
ical manner and very freely explained.

HoMmoPHONIC VOCABULARY IN TEN LAN-

GUAGES. By Charles B. Waite, A.M.
Chicago: C. V. Waite & Co., 1904.
8vo.; pp. 162. Price, $2.

In the preparation of this work, which is
the result of more than three years’ labor,
Mr. Waite has taken the first step toward a

universal language. Starting with ten lan-
guages, namely, English, French, Spanish,
Portuguese, Italian, German, Dutch, Danish

Norwegian, Swedish, and Russian, the author
expected to find but a few hundred words
which had similar sounds and significance in
each tongue. He has finally been able, how-
ever, to find more than two thousand words,
nearly all of them in common use. This list,
which has been carefully revised and corrected,
is intended to serve as a basis for common
root words, upon which to found a common
language for the I[ndo-Germanic family. The
words are arranged in alphabetical order, in
ten columns, occupying two pages each. An
explanatory introductory article is printed in
all ten languages, as is also the title page.
A special feature of the volume is a complete
family tree of the Indo-Germanic family of
languages. The book is interesting as showing
the possibilities in the way of a universal lan-
guage. '
BoiLer-Room CuArT. By George L. Fow-
ler. New York: Norman W. Henley
Publishing Company, 1904. Size 14 x
28 inches. Price, 25 cents.

This chart, which is intended to show at a
glance any part of a boiler-room equipment,
is a large drawing in isometric perspective,
illustrating water-tube boilers, ordinary grates,
and mechanical stokers, feed-water heaters,
and pumps. The various parts of the dif-
ferent mechanisms are shown broken away,
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Wood-working
Machinery

_For ripping, ecross-cut-
ting, mitering, grooving,
boring, scoll-sawing, edge
moulding, mortising; for
working wood in any man-
ner. Send tor catalogue A.

The Seneca Falls M’f’g Co.,
695 Water St., Seneca Falls, N. Y.
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THE NICKEL PLATE ROAD BETWEEN NEW
YORK AND BOSTON, AND CLEVELAND,
FT. WAYNE AND CHICAGO

Lowest rates and elegant equipment makes this a
favorite route between the above points. Through
sleepers. Unexcelled dining cir service. Individual
club meals 35 cents to $L.00 each. Also a la Carte. Full
information on application to R. E. Payne, General
Agent, 291 Main St., Buffalo, N. Y., or A. W. Ecclestone,
D. P. A,, 385 Broadway, New York City.

ANATOMY OF THE AUTOMOBILE
By “DR. DYKE?”

Contains full descriptions aud detailed mechanjcal drawings of aLL
standard American automobiles and several types of foreign cars.
Diagrams oF Ernrcrric a CoNnNEcTIONS. Full descriptions and draw-
ings of successful air ships. TuHREE Books IN @NE. @ver 700 pages
and 300 1llastrations. Invaluable to auto owner, operator, repairman,
agent and intending purchaser. Price, postpaid, %2.50, Send for
our catalogue of auto supplies.

A. L. DYKE AUTO SUPPLY CO.
Olive and Walton Streets, - - St. Louis, Mo.

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchel, Hammer, Auger,
Kile, Knife and Chisel Handles,
‘Whiffletrees, Yokes, Spokes, Porch
Spindles, Stair Baiusters Table
and Chair Legs and other irregular
work.

£ & Send for Circular A,

The Ober Mfg. Co., 10 Bell St.. Chagrin Falls, 0., U.S.A.

FRICTION DISK DRILL

FOR LIGHT WORK.
Has These Great Advantages:
The speed can be instantly changed from 0 to 1600 without
stopping or shifting belts.” Power applied can be graduated
to drive, with equal safety, the smallest or largest drills
within its range—a wonderful econoiny ir time and great
saving 1n drill breakage. 13~ Send for Drill Catalogue.

W. F. & JNO. BARNES CO.,
Established 1872,
1999 Ruby Street, - -

SENSITIVE LABORATORY BALANCE.

By N. Monroe Hopkins. This “built-up’” laboratory
balance will weigh up to one pound and will turn with a
quarter of a postage stamp. The balance can be made
by any amateur skilled in the use of tonls, aud it will
work as well as a_$125 balance. The article is accom-
panied by detailed working drawings showing various
stages of the work. This article is contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10
cents For sale by MUNN & Co. 361 Broadway, New
York City, or any bookseller or newsdealer.

Kerosene Oil Engine

Nothing but Kerosene 0il to run it

Simple, Sate and Efficient. Needslittle
attention, is less likely to get out of
order, and is cheaper to run than any
other engine manufactured. Economi-
cal and Easily Operated.

International Power Vehicle Co.
Stamford, Conn.

S5
i
|

l

Rockf'ord, Ill.

8 LIGHT
DYNAMO
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MOTORS

from 1-16 to 20 H. P.
Write for Bulletin

ROTH BROS. & CO.
2% 8. Clinton 8t., Chicago

« BhHe Cushman Motor

never disappoints. The least weizht for the power
developed makes it the Best Boart and Auro Moror
on the market. The New 1905 Model is bet-

ter than ever. The eniine proper is valveless.
The cylinder, water jacket and head are cast in
one piece. It is the simplest as well as the

Made inSingle and Double Cylinder pat-
terns. Prices make it economical. Cut shows
2h p. marine, weight 75 Ibs. We make Auto
Motors and Stationary Engines. Catalog free

Agents Wanted.  qGERHMAN MOTOR CO.
2026 N Street, Lincoln, Neb., U. 8. A.

THE EUREKA CLIP

The most useful article ever invented
forthe l;}urpose. Indispensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. Inboxes of 100 for 25c.
To be had of all bouksellers, stationers
and novion dealers, or by mail on receipt
of price. Sample card, bymail,free. Man-
ufactured by Conseolidated Safet
Pin Co., Box 121, Bloomfield. N. J.
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Wells, Oil and Gas Wellsdrilled
by contract toanydepth from50
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ture and furnish everything re-
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so that the Internal construction may be read- |

ily seen. Reference numbers of the different
parts refer to the list of these parts at the
side of the chart.

AMERICAN TooL MAKING AND INTERCHANGE-
ABLE MANUFACTURING. By Joseph V.
‘Woodworth. New York: The Norman
W. Henley Publishing Company, 1904.
8vo.; pp. 400; 970 illustrations. Price,
$4.

This work is intended for the practical
draftsman, machinist, and tool maker. In it
the author has endeavored to give accurate and
concise descriptions of the fundamental prin-
ciples, methods, and processes by which the
greatest accuracy and highest efficlency may be
attained in the production of repetition parts in
metal at the minimum of cost. The construction
of a large number of special tools and their
use is gone into fully, and complete directions
for making various tools, jigs, etc., are given.
Tools for working various metals are described
in detail, as are all the processes by which
these various metals are worked. The book
is very complete, being illustrated by over
600 drawings, and it should be found in the
library of every machinist and tool maker.

THE MECHANICAL ENGINEERING OF CoL-
LIERIES. By T. Campbell Futers. Lon-
don: The Chichester Press, 1905. 4to.;
pp. 128. Price, $3.

The present book is the first of two volumes
on this subject, and it deals with boring, sink-
ing, surface arrangements, headgears, and
shafts. The book gives all the latest informa-
tion of value to the colliery engineer, and it is
profusely illustrated with numerous half-tone
plates and line drawings to the total number
of 294. All the most recent improvements—
both electrical and mechanical—in mine-bor-
ing and shaft-sinking machinery are described,
and the work will no doubt be highly appre-
ciated by all mining men.

ELEMENTARY COURSE IN MECHANICAL
" Drawing. Part I. By Arthur W.
Chase, B.S. Chicago: Howland

Speakman, 1904. Size, 7 x 9 inches;
pp. 189; 97 illustrations. Price, $1.50.
This book is a simple, untechnical work on
the subject of mechanical drawing. All plates
required in the course are omitted from the
book, thus preventing the copying of such plates
by the student. The course contains a brief
drill of a few fundamental geometrical prob-
lems. Orthographic projection is studied from
models, thus giving the student a concrete in-
stead of an abstract conception. Specifications
are given for each problem, so that the pupil
may have a drill similar to what he would
experience in practical work.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

March 28, 1905

AND EACH BEARING THAT DATE
[See note at end ot list about copies of these patents.]

Advertising coloring materials, paints, ete.,

method of and device for, J. F. (}ou}d.. 786,210
Advertising device, Farnsworth & Martin.. 786,018
Aeroplane, A. P. Criswell 785,717
Aeroplane covering, I. Lancaster 785,740
Air and gas motor, compressed, M. E. Clark 785,713

Air brake control, F. B. Corey ... B50080 6,008
Air brake system, automatic, F. B. Corey. 786,007
Air compresgor, hydraulic, C. R. Jones .... 785,889
Air separator, :C. H. Lane ............. . 785,811
Alimentary composition, B. Gollwitzer .... 786,111
Aluminium or other metals, extracting, H.

S. Blackmore ............c.ceeiiiennnn 786,244
Amusement apparatus, S. Miyata ......... 786,229
Animal colics or gripes, apparatus for treat-

ing, A. Hepnar .................co.u.. 786,215

Animal dipping apparatus, E. W. Bennett. 786,089
Antiseptic mats, manufacture of sanitary,
J. P. Sutor

Armatures, commutating device for alternat-

ing current machine, M. Deri ........ 86,010
Awl, sewing, M. R. Botkin .............. 86,000
Awning and frame, folding, J. A. Poltock.. 785,915
Axle gkein, G. U. Rounds 86,

Bag fastener, A. F. Fuller .
Bale tie, £. L. Pence ....................
Ball, appliance for playing table foot, M.

NIy 3 S S S 5 G BB BB 60000 00006008000 786,206
Bandsge dressings, preparing, M. Cohn. 786,004
Bar fixture, C. C. Finch .......... ... ..... 785,942
Bath brush and connection, spray, A.

Nicholls ... iiiiiiiiierirneenanannnes 785,824
Bathing apparatus, C. H. C. Jordan 786,127
Bearing, roller, W. C. Fownes, Jr.. 785,944
Bedstead construction, A. Taylor 786,173
Belt stud tool, J. Stocker 786,065
Binder frame, W. J. Watters .. 785,924
Binder, loose leaf, P. Montgomery . 785,750
Binder, temporary, F. L. Nold ........... 785,911
Bit. See Drill bit.

Blotter, A. N. Sill ...cociuiiiiiiiienennnn 785,836
Blower, H. E. Parson . 786,234

Bobbin carrier, G. Dingendahl ..
Boiler flue scraper, W. G. Bolus
Boiler tube tightening device, F. J. E. Jo-

The Improved Method of

FINISHING FLOORS

oid or new, for rugs or other-
wise, with  GRIpPIN’S Woop

Filling Cracks

with Crack and CREVICE FILLER
GRIPPIN’S and FINISHING SPECIALTIES, is
Filler and very simple and_ economical,

not” requiring skilled labor
though the highest degree of
perfection is attained. We
ive full instructions for treat-
ing all surfaces. Write to-day
for our descriptive matter to

GRIPPIN MFG. CO.

PatentApplier

Change of Price

The Directors of the Warner Motor Co. beg to
announcethat on May 1,1905, the price of the

“LITTLE WONDER WATER MOTOR”’

will be $4.00. Within a few
months we have sold 7,000 of
these motors at $3.00 solely to ad-
vertise and establish our busi-
ness. We will positively NOT
sell a motor at &.OO after May 1,
80 advise all prospective pur-
chasars to order NO W and get
the benefit of the old price,
which we will continue until
© May1,1905. The “Little Wonder”
is known everywhere. Attaches to any faucet, smooth
or threaded. Hssentially practical. ~Outfit includes
emery wheel, bufing wheel and pulley, and will sharpen
edge tools of every description, clean and polish silver-
ware, cutlery, etc., and run sewing machine or other
lightmachinery. Free descriptive booklet on request.
Send order before May 1 to
. WARNER MOTOR_CO. .
Flatiron Building, Dept. 15, New York City

Cheap Powet from Kerosene

SAFE, SIMPLE, VALVELESS
AND RELIABLE
Universal Kerosene Engine.

Automatic in operation, easily start-
ed, and runs steadily and at a com-
paratively highrate of speed at a cost
of less than one pint of kerosere oil
per actual horse power hour. Praised
wherever used. ighest efficiency at
lowest cost. For prices and terms
address

UNIVERSAL KEROSENE ENGINE CO.
6, 8 and 10 First St.,, New York

PERFECT - PUMP - POWER.

is attained only in the
TABER ROTARY PUMPS
They are mechanical,
simple and durable.Will
pump hot or cold fluid,
thin or thick. Requires
no skilled mechanic. Most
power at least cost. All parts
interchangeable. Made of
iron, steel or bronze, Can be
5 driven by belt, motor or en-
ne attachment. Large 1llustrated Catalogue free.
ABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S.A.

If you want the best CHUCKS, buy Westcott's
Zittle Giant Double Grip o D

2 Drill Chucks, Little Giant =
Drill Cbucks

M

Lathe Chucks, Geared
Combination Lathe Chucks, Plain Universal Lathe
Chucks, Independent Lathe Chucks. Made b{]
Westcott Chuck Co,, Oneida, N. Y., U, S. A,
Ask for catalogue in English, French. Spanish or German.
¥ TRST PRIZE AT COLUMBIAN EXPOSITTON, 1893,

For Laying Out Key-Ways

The cut shows a handy .
device by which an or-
dinaryrulecan be con-
verted into a key seat
rule. Quickly adjust-
ed and as easily taken
apart. Occupy but lit-
bt e e o) Lo
chest. Wi ourNo. \ 2

rules or No. 38 blades. 4> Send for catalog

SAWYER TOOL MFG. CO., Fitchburg, Mass., U. S A.

8 PAN_TOG A _GENTLEMAN’S
DRESSING CHAIR
|| which presses and creases your trousers while
Provides an improved hanger for
vest, a hundy place for slippers cr
. _This chair will pesitively p event
baggy krees by 500 1bs. pressure in-
stantly applied. Your clothing will
\ appear as fresh every morning
l} as if just from the tailor’s. Savesits
§ cost in 6 months and will last a life-
time. Indispensable in a gentleman’s Y
apartment. Price within reach of j
1. Write today for illustrated
descriptive folder and price.

Price per

OENTRAL MANTEL CO. 1212 Olive 8t., 8t. Louis, Mo.

Williams’”
Shaving

Stick

signifies—Perfection.

Williams’ Shaving Sticks, Shaving
Tablets, Toilet Waters, Talcum
Powder, Jersey Cream Toilet
Soap, etc., sold everywhere
Write for booklet “ How to Shave "

THE J. B. WILLIAMS CO.
GLASTONBURY, CONN,

HOW TO MAKE AN ELECTRICAL

Furnace for Amateur's Use.—The utilization of 110 volt
electric circuits for small furnace work. N. Monroe
Hopkins. This valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be made by any amateur who is versed in the
use of tools. This article is contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1182, Price 10 cents.
For sale by MUNN & CoO., 31 Broadway, New York City,
or by any bookseller or newsdealer.

Heals Cuts, Burns, Bruises, Sores, Et.

At all dealersor 10c. and 25c. pkgs. by mail. Look for above trade mark

Sulpho-Napthol Co., 15 Haymarket Square, BostoN, Mass.
Sold in N. Y. City by Acker-Merrall, Macy, Siegel-Cooper.

EVERYTHING FOR THE AUTOMOBILE
; YANKEE

GRADE-METER

Price $7.50
Gives the grade accurately up to
40 per cent. up and down. Easily
read from the seat.

Yankee Mica Spark Plug
Closed End, $1.50
Open End, 100
Both guaranteed 90 days

Mammoth Catalog for 10c. in stamps

E. J. WILLIS CO., 2 Pask Place, N. Y.

Do You Use Chucks?

If so our catalogue will interest
you. Sent free. New styles.
New sizes. ILiberal discounts,

vanneel
77
5%

THE CUSHMAN CHUCHK WORARS
Chucks Exclusively Hartford, Conn.

e,
Manufactory Established 1761.

Lead-Colored Slate Pencils, Rubber_ Bands,
Erasers, Inks, Penholders, Rulers, Water
Colors, Improved Calculating Rules.
Send for descriptive Circular S.

44-60 East 23d Street, New York, N. Y.
Grand Prize, Highest Award, 8t. Louis, 1904,

PATENTS

Our Hand Book on Patents, Trade-Marks,
etc., sent free. Patents procured through
Munn & Co. receive free notice in the

SCIENTIFIC AMERICAN

MUNN & CO., 361 Broadway, N. Y.
BrANcH OFFICE: 625 F St.,Washington, D.C.

WE L DRILLING

Over 70sizes and styles, for drilling either deep or
shallow wellsin any kind of 8o0il or rock. Mounted
on wheels or on 8ills. With engines or horse powers.
Strong, simple and durable. Any mechanic can
oOperate them easily. Send for catalog.

WILLIAMS BROS,, Ithaca, N. Y,

Get this book and know the truth.

There is no excuse for these losses.

Build Right—Build Fireproof.

FIREPROOF

hansson  ......iiiiiiiiii i e 785,888
Boiler tubes, tool for operating upon, J. L.

R 3 8 80 5 000000000000 A0R0 80006660 786,064
Book, scrap, A. M. Pettengill ............ 786,235
Boron by electrolysis, production of, Lyons

& Broadwell .......... ... 785,962
Bottle, R. J. Modespacher .. . 786,134
Bottle corks or like stoppers, -

curing, J. J. Chavasse ..........c..oe.. 785,859
Bottle or the like receptacle, milk, F. Ham-

50703 U6 T 786,212
Branding iron, self heating, Parker & Gar-

(1143 09000 0000000 00000000 00086030008000 785,827 |
Brick or tile cutting machine, C. R. Co

i3 566000 0000000006050000000000060600 786,003
Bricks from coal or coke refuse, manufac-

turing, J. Hammerschlag et al......... 786,028
Broom handle attachment, L. Shaffner..... 786,166
Brooms into bundles, device for assembling, )

A, P Longaon ......iiiiiiiiiiiiniians 786,228
Buckle, suspender, M. L. Rothschild 785,920
Buggy top brace, P. W. & D. D. Moyel

8, 786,139
Building block, J. F. Dunham ............ 786,250
Burner, H. IK. Hess

Butter cutter,

due to couditions that existed forty years ago.

you?

scription price $1.00a year.

We have published at considerable expense a 28-page booklet giving the exact facts and figures on

Comparative Costs of Fireproof
and Non-=Fireproof Construction

of various classes of buildings

THIS BOOK IS FREE

with each yearly subscription to FIREPROOF MAGAZINE beginning withissue of April, 1905.

The Enormous annual loss of Property and of Life by Fire is simplyanother evidence of the
terrible grip which prejudice and ignorance exert upon the mind of man,
Destruction by fire can be largely controlled.
There is only one way to control it, however, and that is to strike at the root of the trouble—

is published in the belief that if buildersand investorsin buildings (small or large) knew the facts,
knew how to control the fire fiend, that they would be
and the terribledevastations by fire would "be practically eliminated. Slowly the seed has taken
root and now the plant is flourishing. Better building is the cry everywhere. "Still the old prejudice
of cost—fostered by ignorance—is allowed to stand in the way.

Thousands of prospective builders are asking, ** What is the cost?’’
impossible to secure correct, accurate information and data.

This idea of excessive cost of fireproof building is a prejudice handed on from one to another,
This is your opportunity to get at the truth.

FIREPROOF MAGAZINE deals with the fire
building—insurance—fire safeguards—inspection—it believesin everything that will reducethe annual
ash-heap. Youwill get at least one good idea from itevery month. Won't that be worth §14 cents to

Get the comparative cost book. Tt is free with each subscription beginning with April.
Subscribe to-day—to-morrow never comes.

Enclose check for $1.00 and address envelope to FIREPROOF MAGAZINE, CHICAGO.

MAGAZINE

uick to avail themselves of that knowledge,

And they find it almost

uestion from many standpoints besides that of

Sub-
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Scientific American

AprmL 8, 1905.

One-third of a Century

Standard of the World

A delicious beautifier, preserver and cleanser

of the teeth; malkes the breath sweet and the

gums less tender. The Mectal Box is a handy

' package for the toilet table and traveling; no

powder to litter; no liquid to spill or stain.
25 Cents, at all Druggists.

©O. H. Strong & ()o., Props., Chicago, U.8. A, /‘

RUBBER STAMP MAKING.— THIS

article describes a simple method of makmg rubber
stamps with inexpensive apparatus. thorou, (izhly
practical article written by an amateur wbo has had ex-
gerience in rubber stamp making. One illustration.

ontained in SUPPLEMENT 1110. Price 10 cents. For
sale by Munn & Co. and all newsdealers.

35~40 H. P.

Mark XLV Gasoline Cars

Standard Side Door Entrance, $4,000
Royal Victoria, = =~ =« « 5,000
Double Victoria, - e = 5,000
Landaulet, - = = s o= 5,500
Limousine, = =« e = a 5,500
18 h.p. Light Touring Car, $1,750
Electric Victoria Phaeton, 1,330
Light Electric Runabout, 900

In the development of Columbia Cars im-
geovemenb has been added to improvement,

tterment to betterment, until in our 1903
models we have a uniformity of excelleuce cov-
ering motive apparatus, control and body ap-
pointments. that can be found on no other
automobile.

Catalogue of Columbia 35-40 and 18 h. p. Gasoline
cars will be sent on reguest also separate cata-
logue of Columbia Electric Carriages and Colum-

bia Commercial Vehicles.

Member Association Licensed Automobile Manufacturers.

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 289.

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

I ————

Button, collar, C. B. Sippel .eeeceessases. 785,768
Button link, A. V. Cassity ...ecece0eeee.s 785,857
Button, separahle, W. B. Bend «¢eceees... 786,183
Cabinet, C. P. Adams ...ccco0eeceee0eses. 186,176
Cake machlne, F. M. . 785,914
Calculator, R. N. COOPEr ..ceeevececensrss 786,102
Calendar, automatic perpetual, JBallantyne 786,181
Campaign instrument, A. H. Gould ........ 85,874
Candle holder and extinguisher, H. Kuhnert. 785,896
Car, Lindstrom & Streib .........cce0.. ... 786,224
Car construction, W. B. Waggoner . 785,781
Car coupling, S. R. Smith ....... 786,169
Car door, O. S. Davis ... 785,800
Car door, N. F.. Arble 786,17
Car door fastener, freight, A. O. Arnold 785,702
Car draft rigging, continuous, A. Johnso 786,034
Car fender, C. H. Turner . 785,840
Car frame, E. I. Dodds ........ 785,866
Car stake pocket, E. L DoddsS.......... 785,867
Car wheel, metal tired, O’Neil & Wrenn... 785,759
Carbureter, hydrocarbon engine, R. M.

Keating .....coiieiieiernennnnsnaonnnnn 785,808
Carbureter pumping and mixing apparatus,

JohnsSon & McCCOY .evevveeenecenennnnnn 785,954
Card holder attachment for umbrellas, etc.,

R. E. Cannon ......ceeeeeeececeaccans 786,001
Casing packer shoe, O. M Bloom . 785,933
Cask, Gilmour & O’Flynn ......coeceeeenns 786,208
Casting, F. Cowden ........cccee.s , 786,248
Catamenial bandage, E. C. Morison ....... 786,136
Cattle guard, T. K. McQueen ....... ... 786,142
Cattle guard, G. W. Stegall ... ... 786,171
Cattle guard, E. J. Crandell ..... ... 786,197
Centrifugal machine, G. ter Meer.... ... 785,818
Centrifugal machine, K. P. Nilsson . 785,910
Chain, R. G. Goldman .......cceeveeeeecens 785,873
Chains and chain cables, connecting link for,

Jo W, Hill tiiiiiiiiiiiiinenennnnnns 785,881
Chimney construction, W. T. Coughlin ..... 786,196
Chimneys or stacks, constructing, G. H.

ThirSK +oieniieieinineniineeensanenns 785,779

Churning machine, O. S. Strickland ....... 785,775
Cigar bunching machine, N. Calocoff ....... 786,247
Clamp, F. O. 00d t.vveeieenrnnnnns ... 786,174
Clamping device, A. D. Locke ceenens veeses 185,743
Clasp. See Stocking supporter clasp.
Clasp, W. D. DOremus ...cceeeeseesccsnss 785,720
Clipper, hair, W. T. LeeS ..ccveeerrennennns 785,960
Clock, automobile, W. E. Porter....785,830, 785,831
Clothes pole tip, T. H. Strehlow .......... 785,774
Cloths in vats, machine for automatically

folding, S. C. ROWE ..ivvvvvevrnrnnnnnns 786,160
Clutch, C. Jacobson .......ceooees ... 785,887
Clutch, friction, H. A. Williams . 785,926
Coffee mill, J. M. Ribert .................. 786,151
Coffin fastener, Brining & Stackhouse...... 786,095
Coil, self-soldering heat, F. B. Cook... . 785,798
Collapsible box, C. H. Stonebridge . 785,772
Combination lock, E. E. Quaintance ...... 785,834
Concrete building block forming machine, J. .

F. Dunham .............c0000.. 786,249, 786,251
Concrete structure reinforcement, A. N.

Doud ...vvviiiiiiiiiiiiiiii et 786,015
Cooker and hot air oven, combined steam,

H. S. Robinson ........c..vivevenennsn 785,764
Cord fastener metallic, Methfessel & Hart-

................... . 785,749

Lork extractor H. H. Dunn
Cot and tent, eombined I. L. Gleason

785,722
. 785,872

Counting apparatus, W P. Watts ........ 785,989
Cozy corner seat and bed, combination, A.

J. Ritchie ...vviiiiiiinrnnnennecnnnnns 785,763
Crate, A. C. Buttman .........ce00uue . 785,796
Curler and crimper, hair, A. A. West . 785,844
Curtain fixture, C. L. Hopkins ...... . 785,806
Curtain pole, E. O. Castner ........ .. 785,858
Date reference device, J. Andrew . . 786,177
Dental tool, R. Zentner .........cee0eeuues 785,788
Dental trlal plates, waxing-up tool for, A.

May oiiiiiiieiieeeieeeeae cee.. 785,904
Derrlck portable, E. Graham ............. 85,875
Detonating device, magazine, A. E. Merkel. 785,96
Display cabinet or stand, F. R. Currie ..... 86,104
Display rack, H. Frankenthal ............. 786,201
Display stand, jeweler’s, C. F. Domann... 786,013
Distilling plant, wood, C. M. Palmer 786,144
Door stop, H. W. ROSS ...ciiverieneannnnns 786,158
Dough shaping machine, V. Loncaric 786,042
Draft rigging, A. Lipschutz, reissue 12,33
Draft rigging mechanism, G. H. Forsyth... 785,943
Drains, vent boxes, washpaves, etc., cover

for, D. Gailey ......civviieinenieinnnn. 786,203
Drawing frame sliver evening device, West-

cott & Potter .........cciieieiiainans 786,242
Dredge, I. G. Gillespie . ... 786,253
Drill bit, . MoSer .............. ... 786,137
Drill scraper, disk, S. E. Davis .. . 785,865
Drying apparatus, W. J. Wells ........... 786,079
Dust protector, telescopic, A. N. Epstein.. 785,938
Dye and making same, violet anthracene, O.

Bally ..ottt iiiii e 786,085
Dyeing machine, M. Sarfert .. 786,162

BEdge protector, O. Stromborg ....
Electric cable Jomt D. J. Chisholm
Electric circuit closing apparatus,

Lamprecht

. 785712

T AR 1 X (1
785,700
786,005

Moody
Electric conductor support, J. M. Anderson.
Electric protector apparatus, F. B. Cook...
Electric switch with indicator, double throw,

B. M. Hewlett
Electric time switch, W. B. Coulter .
Electric time switch, H. C. Little
Dlectrica(ljl ?{ircuits, thermal cut-out for, F.

L10) S T
distant, J. Gom-

Ml 786,226

785,797
786,024
785,731
785,832
785,936
786,016
785,922

785,809

Electrical control system,
L3 10) )
Electrical currents for induction motors,
means for converting, C. F. Heinkel....
Electrode, electric furnace, E. F. Price et al.
Elevator mechanism, J. Dillon
Elevators, combined electric and mechanical
signal apparatus for, W. T. Dulany, Jr..
Engine reversing means, explosive, Termaat
Monahan

Engine sparking igniter,
Riber
Excavating machine, J. D. Buchanan ..

""""" explosive, Kinzig

Exhibiting mechanism, W. H. Jacobs . 785,736
Extension table, M. Alberty ......eecee 785,848
Extension table, T. C. Beach ...... cecess. 186,086
Extractor. See Cork extractor.
Fanning mill, A. Gerth ........... 786,205
Farm gate, J. J. Hiner ...... .. 786,124
Faucet, Fitzgibbon & Travis . . 785,869
Feeder, boiler, C. E. Finch 786,107
Felt, apparatus for the manufacture of, G.

MOTSE «evvenvnrenncnnenasncsnnnsnns 785,751
Fence post, R. M. Patterson .. .. 785,913
Fence, wire, W. Clement ...... . 785,861
Fencing tie, wire, N. B. Hayes 786,029
Fertilizer distributer, Johnson & Rawley.. 786,218
Fifth wheel, W. Shaw .........cccvvvnnnnn. 786,057
Finger ring, L. Lehr .............. . 785,741
Fire pail indicator, H. T. Moody . 786,135

. 785,990
. 186,055
. 785,845
. 185,762

Firing, method of, G. S. Welles
Fish net, K. Rudiger .........
Fishing rod, W. R. Wheeler ...
Floor polishing apvaratus, J. Rischke

Flour mill, portable, C. A. Smith . 786,168
Fly frightener, 'T. J. Merryman . 785,968
Fruit gatherer, J. M. Chritton . 786,002
Fruit grader, E. N. Maull . 785,748

Fruit press, H. Bollweber ......
Fuel feeder device, comminuted, F. Hay

Fuels, producing complete combustion of, J

. 786,091
0

B Barrett .......... . 786,243
Furnace, G. S. Welles 785,991
Furnace, E. 8. Chase .............. 786,098
Furnace cooling jacket, blast, D. Baker 786,180
Furnace lining material, H. G. Turner ..... 785,841
Fuse, impact, K. WieSer .....cceeeuuuunnn. 785,846
Fusee igniter and discharger, automatic, W.

JackSOn ......ieiiiiiiiiiiiiiieaiaas 785,886

Game apparatus, Gee & Carpender . 786,022

Garment pin, R. Weigel ........... 785,843

Garment supporter, J. Morgan ..... 786,046

Garment supporter, J. C. Copeland 786,194
Garment supporter for trunks, etc., Hawley

heary .oiieiieieienieiiiiienanons 786,119

Gas generator, acetylene, L. 8. Buffington. 785,853

Gas, manufacture of carbon tetrafluorid, Ly-

ons & Broadwell ......................
Gas pressure governor, J. V. Mathivet .
Gas producer, msler .......... 929
Gas producer, F. W. Johnstone !
Gas producer, A. B. Duff ....... 786,200
Gas producer grate, H. F. Smith ..... .. 786,062
Gas producer, suction, H. F. Smith ....... 786,063

. 786,038 | P

[nteresting =« Valuable Volumes

JUST

ouT

Modern Gas-Engines

AND

Producer=Gas Plants

By R. E. MATHOT, M.E.

300 Pages

Bound in Cloth

175 Illustrations

Price, $2.50 Postpa.id

A Practical Guide for the Gas-Engine Designer and User.
A Book that tells how to construct, select, buy. install, operate, and maintain a gas-engine.
No cumbrous mathematics; just plain words and clear drawings.

The only book that thoroughly discusses producer-gas, the coming fuel for gas-engines.
important pressure and suction producer is described and illustrated.

Every
Practical suggestions are

given to aid in the designing and installing of producer-gas plants.
Write for descriptive circular and table of contents.

Scientific American
Reference Book

516 Pages. Illustrated.
Price $1.50.

12mo Cloth.
6 Colored Plates.

HOME MECHANICS
for AMATEURS

By GEORGE M. HOPKINS
Author of ‘ EXPERIMENTAI SCIENCE”

375 Pages. 320 Illustrations.
Price $1.50.

12mo.

A Complete Electrical
Library

By Pror. T. O’CONOR SLOANE

1,300 Pages and over 450
Illustrations.

Five Volumes.

An inexpensive library of the best books on

Electricity. Put up in a neat folding box. For
the student, the amateur, the workshop, the elec-
trical engineer, schools and colleges. omprlsmg
five books, as follows:

Arithmetic of Electrlcxt , 138 pages.......... $1 00
Electric Toy Making. pages . . eee. 100

How to Become éuceesstul Elecfncian

189 pag eeeaeeeeeratt . esaeanenanae.n 1
Standard Electrlcal chtlonary. 682" pages... 3
Electricity S8implified, 158 pages........ veeees 1

A Valuable and Indispensable Addition to
Every Library,

Our Great Special Offer.—We will send
repaid the above five volumes, handsomely bound
in blue cloth with silver lettering and inclosed in
a neat folding box, at the Special Reduced
Price of $5.00 for the complete set. The re-
gular price of the five volumes is $7.00s

HARDENING,
TEMPERING,
ANNEALING
and
FORGING OF STEEL

By JOSEPH V. WOODWORTH
820 pages. 200 Illustrations. Bound in Cloth.

PRICE, $2.50

MECHANICAL MOVEMENTS

Powers, Devices, and Appliances

By GARDNER D. HISCOX, M.E.

Large Svo. 402 Pages. 1,649 Illustrations,
" with Descriptive Text. Price $3.00.

MECHANICAL
APPLIANCES

Mechanical Movements and Novelties
of Construction
By GARDNER D. HISCOX, M.E.

Being a Supplementary Volume to the
Author's Work entitled MECHANICAL
MOVEMENTS, POWERS AND DEVICES.

Contains 1,000 Special Made Engravings.
400 pages. Cloth Bound.

Price $3.00.

The above two volumes sold together for
$5.00 postpaid.

Octavo.

The Progress of Invention
In the Nineteenth Century

By EDWARD W. BYRN, A.M.

480 Pages. 300 Illustrations,
Price $3.00.

THE
Scientific American
Cyclopedia of Receipts,

Notes and Queries

15,000 Receipts. 734 Pages.
Price, $5.00 in cloth; $6.00 in sheep; $6.50 in
half-morocco. '

Large Octavo.

TWENTY-THIRD EDITION

Experimental Science

By GEORGE M. HOPKINS

Revised and Greatly Enlarged. 2 Octavo Vol
umes. 1,100 Pages. 900 Illustrations.

Cloth Bound. Price $5.00.
M AGI Stage Illusions and
Scientific Diversions
Including Trick Photography
COMPILED AND EDITED BY

ALBERT A. HOPRINS
556 Pages. 420 Illustrations. Price, $2.50.

Practical Pointers
For Patentees

Containing Valuable Information and Advice on

THE SALE OF PATENTS.

An Elucidation of the Best Methods Employed by the
Most Successful Inventorsin Handling Their Inventions

By F. A, CRESEE, M. E.
144 Pages. Cloth. Price, $1.00.

Modern Machine
Shop Tools

Their Construction, Operation and Manipu-
lation, Including Both Hand and
Machine Tools.

By W. H. VANDERVOORT, M. E.

Large 8vo. 600 Pages. 600 1llustrations. Bound in Cloth.

Price $4.00.

DIES

THEIR CONSTRUCTION AND USE
For the Modern Working of

Sheet Metals.
By JOSEPH V. WOODWORTH
Large Svo. 384 Pages. 5035 Illustrations

Bound in Cloth. Price $3.00

American Tool Making

and

Tnterchangeable
Manutacturing

By JOSEPH V. WOODWORTH,

Author of *Dies, their Construction and
Use,” Etc.

532 Pages. 600 Illustrations

Large Svo.
Price $4.00

[TUNN & CO., 361 Broadway, NewYork
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Direct
Drive

PEERLESS
TOURING CARS

ustly celebrated for the correctness of their

mec{':a.mcal construction. Every mechanical
detail of the 1905 models has been simplified and
perfected.

The new Peerless motors are of unique desi; n,
simple in construction and instantly accessible
They are exactly like the motor in the famous
*“Green Dragon,” the holder of all world’s re-
cords. These new motors show wonderfully
increased power and have created a decided
sensation.

Write for 1905 Catalogue
which shows the graceful lines of the new Peer=
less models., explains the Peerless mechanical
simplicity and gives the reasons for the greater
efficiency of the new Peerless motors.

24 H. P. $3.200 35 H. P. $4,000

60 H. P. $6.000
The Green Dragon booklet, giving a complete record of the
Peerless racing season is sent on request.

PEERLESS MOTOR CAR CO.
38 Lisbon St., Cleveland, Ohio

Member Association Licensed Automobile Manufacturers,

8 REASONS

f WHY THE

comobile

"Easily the Best Built Car in America®

Standard design.

No freak features.
[;ecw‘l material.

All material analyzed,

Forgings throughout.

. Interchangeable parts.

Solid forged axles.

Indestructible bearings.

Locomebile Co.

Bridgeport, Conn.
GASOLINE

GLOBE :::

Thoroughly Reliable
Simple in Construction
Unsurpassed as Auxiliary Power

Suitable for Launches or
Working Boats

WRITE FOR CATALOGUE
PENNSYLVANIA IRON WORKS CO.
16009 Lancaster Avenue, PHILADELPHIA, PA.

IO

MARINE

$895.00
Fishing Launch

: 7 Buys our
4 12 or 14-ft.

Equipped with our celebrated 8{ H. P.
motors. Known over the world as the
“Bull Pup.” Complete catalog of en-
gines for asking.

FAIRFIELD MOTOR WORKS, Fairfield, Conn.

WM. A. FORCE & COMPANY Inc.
NEW YORK and C{IICAGO

“THE COMMERCIAL?”

AUTOMATICALLY Manufacturers
CONSECUTIVE . of Every
REPEATING and L.
DUPLICATING Description of
MACHINE

Numbering
Machines

Hand or Press

! Size and Style of
Figure

Steel Wheels
Cast Frame

$5 Complete $5

12346

The Nickel Plate Road between New York
and Boston and Cleveland, Fort Wayne
and Chicago.

Lowest rates and e]e ant equipmenrt make this a
favorite route between the above points. Very low
Colonist ratesto the Pacific Coast and the far West
until May 156th. Famous dining car service. Individual
Club Meals 35 cents to $1.00. Also a la Carte. A.W.
Ecclestone, D. P. A,, 385 Broadway, New York City.

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

THE PETTYJOHN CO.
513 N. 9th Strect, Terre Haute, Ind.

Vapor

THE Nylite J°¢°5 Lamps

For Home, Store and Street

‘We also manufacture Table Lamps,

‘Wall Lamps, Chandeliers, Street

Lamps, Etc. 100 Candle Power

seven hours ONE CENT. No

Wicks. No Smoke. No Odor.

Absolutely safe. THEY SELL AT SIGHT.
. E clusive termoryto good agents, (& Write for
catalogue and

= Chlcago SOI];r Light Co. Dept.@, Chicago

Scientific American

Gas producers, regulasting air and steam sup-

plied to, H. F. Smith .............. ... 786,061
Gas, system for the combustion of, J.

Herrick .....ciieiiiininnnn iveennnnnns 786,032
Gate, J. Anderson ......... .. 786,084
Gate, P. C. Forrester .......oeeo. ... 786,109
Gear wheel, sectional, F. G. Ward .. 786,074
Gearing, M. HendrickSon ..........ceoeeee 786,214
Glass, manufacturing wire, F. Shuman .... 786,068
Glassware blow mold, handled, A. R. Grotz. 786,114
Glassware handling apparatus, A. M. Acklin. 785,928
Glassware, making handled, A. R. Grotz ... 786,115
Glassware press mold, handled, A. R. Grotz. 786,116
Glove, pocketed, J. W. Cooper ............ 786,006
Gold from sand, etc., machine for separating,

. 0. Michaelsen .......cceveeveneans 85,819
Grain separator, P. Flesher ............... 786,019
Grain, system of pipes with furnace for dry-

ing sprouted, C. W. F. Steinmann .... 785,771
Gramophone, J. Sanders ....c.ceeeeececens 785,766
Graphophone reproducer, V. H. Emerson.... 785,723
Graphophon:e reproducer, T. H. Macdonald . 785,746
Griddle, C. E. Hill ......cciiirenrienennns 5,880

8!
Gun, gas actuated magazine, S. N. McClean 785,971

Gun, gas operated, S. N. McClean ........ 785,974
Gun, portable recoil, J. Krone ......... 785,895
Gun rear sight, von Kretschmar & Kurlg 785,893

Gun reeoil controlling means, S. N. McClean 786,230
Gun training and elevating mechamsm, Meigs

& Hammar .........cceceeeevencnncnnes 785,966
Gun, trap, H. P. BOZES +v.vvrirurnrnnennns 785,792
Guns, device for counteracting recoil in, S.

N. McClean ..vieeeunerneeeneennncnnnns 785,973
Guns, means for controlling the recoil and

muzzle blast of, S. N. McClean ....... 785,975
Guns, means for preventing recoil of, S. N

MceClean ..ovieivieniienienenennnnananns 785,972
Hair pin, G. A. Henderson .. 785,732
Hammer, S. Springer ......... 785,921
Hammer, electric, L. Paulero . 786,146
Hammer, power, H. Dubes .... . 785,937
Harness pad, G. E. Martin . 785,815
Harrow, Stanley & Maynard . . 786,170
Harrow attachment, J. A. Davi: . 785,864
Harvester, C. A. A. Rand ....co00vvvvvnnnn 785,761
Harvester and husker, corn, J. A Stone ... 786,239
Harvester, corn, A. G. Helsey cereenn eee.. 785,878
Hat fastener, J. & A. Kemper ... .. 786,035
Hat fastener, S. MacDonald ....cecoveeeees 786,131
Heater. See Water heater.

Heel beveling machine, spring, J. A. Mills. 786,133
Hinge gage, butt, S. W. AKins ....e.c00.. 785,84
Hitching strap, C P. Wing ..... 786,080
Hoe, C. N. Choate ........ 85,8

Hone, McGrail & Owens ........ 786,141

Hook and eye, W. C. Williamson
Hook and eye, F.. L. Priest ..

Horse boot, Phillips & Way .
Hydraulic motor for presses, W.
Ice cream freezer, M. Lichtentag
Inhaler, M. D. Good
Insect destroyer, boll weevil or other, Doak

& Farrington ..........coiiiiiiiiein, 785,719
Intrenching implement and tent pin puller,

combined, Davis & Culver ............ 785,801
Invalid lifter, H. P. Camp .........cccunn. 785,855
Journal box cover, Williamson & Pries ... 785,927
Journal box dust guard, J. S. Patten ...... 785,976
Keel for ships or boats, adjustable, C. Al-

brecht ..o..eeeeieieiiieiieiiiiinnnnnn, 785,849
Knife and intrenching tool combmed

Powell ........... 785,829
Ladder, P. Koopman .. 785,810
Ladder, C. M. Mallory .. 785,901
Lamp, electric, G. P. McDonne! 786,231
Lamp, electric are, R. Scott ....... 785,980
Lamp, gas, J. Doorenbos ...........cooee.. 786,014
Lamp socket, incandescent electric, G. C

Baillard .........c.iiiiiiiiieiiiiian,
Lamp, vapor, M. W. Pitner .
Lantern, R. J. Kelley .......
Lant2rn globe, A. P. Storrs .
Lantern, reflecting, Balderston & Brown... 785 851
Lasting machine, R. F. McFeely . 6047
Lathe boring attachment, J. Peelle .. .. 785,828
Lead dithionate, making, A. G. Betts . .. 785,791
Leak stopping device, L. Jones ....... . 785,737
Leather polishing machine, W. H. G y. 786,110
Letter box indicator, J. L. Lister . 786,225
Letter, sign, J. C. Wands ................ 85,988

Level, ditching and terracing, E. A. Bostrom 786,093
Llftmg jack, J. J. Shanncen 785

Lime digester, L. E. Fishack
Linotype machine, C. Muehleisen
Linotype machine, J. R. Rogers .
Linotype machine, P. T. Dodge

Linotype machine, C. L. Grohmann ....... 786,211
Liguid cooling apparatus, C. Grohman ...... 786,113
Liquids, device for filling valved receptacles

with charged, P. P. Gorski ............ 85,946
Loading machine, F. R. Kent .. ... 785,957
Loading tray, A. H. Emery 786,252
Lock, F. J. Vieweg 785,842
Lock, H. Coudyser . 786 195
Locomotive reversing g , pneu

uating device for, F. Warther 786 075
Loom, narrow ware, O. W. Schaum . .. 786,237
Loom shuttle, A. Whitehead .......... . 785,925
Loom shuttle motion, W. F. Kintzing 785,958
Loom weft replenishing mechanism,

ThaYer ©vveeieeeenenensneesrscasocnanns 786,240
Lubricator, W. H. Pape ........ccuovun. 785,826
Mace, policeman’s, Liberman & Scanlon. 786,040
Machine wrench, A. C. Anderson ........ 785,930
Mail box, :ural delivery, W. Clement . 785,714
Mail catcher, E. A. Buell ............ 785,795
Mangle, C. R. Stake ...... 785,770
Mantle heads or tops, mac

S. Cohn ............nen 786,191
Match, B. Jacob, reissue ..... 12,332
Matching device, C. W. Bray . 786,245
Measure, graduated, L. P. Lip ps ........... 785,742

Measuring and ruling device, adjustable, S.

CNutz i,
Mechanical motor, D. W. Axe ...
Metal shaping machine, W. Ross

Metal sheet matching device, C. W. Bray . 786 246
Metals and alloys, producing, H. S. Black-

1410 o 786,185
Metals, electrodep051t1ng, E. D Kendall 786,221

Metals, purifying pig, J.
Meter system, J. A. Tild
Mold, J. McMaillin
Molding machine, sand, J. J.
Monkey wrench, J. Jarnberg
Motor winding, three phase,
Alexanderson  .......eieiiiieianiiieieans
Mower or reaper, J. Gagne
Music leaf turner, L. J. Rose
Musical apparatus, self playing, R. A. Gally 786 204
Musical instrument note sheet winding and

controlling mechanism, G. H. Davis .. 785,799
Musical instruments, valve guide for mechan-

ical, F. C. White ............ . 785,784
Nailing machine, L. A. Casgrain . 785,190
Necktie fastener, W. B. Smith 785,837
Nest, hen’s, G. H. Buckingham 785,794
Numbering machine, F. J. Martin .. 785,964
Nut lock, G. F. Robertson .......... 785,919
Nut lock, M. P. Carpenter, reissue .. 12,333
Oil cup, G. A. Wo0d ....ovvviinrnnnnnnnnns 786,175
Ore pulverizing apparatus, B. H. Benjamin.. 786,088
Ores, reducing, R. Robertson ........... ,051

Packing case, sportsman’s,
Stickfort ..........ciiiiiiiiiiiiiiian,

Paint, G. W. Gesner .............

Palette, artist’s, M. V. Larkin

Paper folding and packaging machine, R. B.

Friend ...........co i, 786,021
Paper, etc., -
trell ... i e 785,935

Paper making machine and process, R. Binns 785,704
Paper slack provider and winding mechan-

ism, West oot it 785,783
Pasting device, wrapper, J. G. Andreu.... 785,701
Pedal action, R. Moe .........cocvuivuuunns 785,969
Pencil, J. Makant ..........ccouveuvnnnnenns 786,130
Photographic plate holder, F. A. Brownell. 785,707
Pianissimo device, C. P. Blinn ............ 786,186
Piano pedal action, E. Bornhoeft .. . 785,706 |
Pick, W. F. Gillooly ............ . 786,207
Pile driver, W. J. Lawler ..........ccouuun 785,899
Pipe bending machine, corrugated, E. Zeh. 785 787
Pipe covering, A. E. Roevens .........ocus 785,765
Pipe wrench, C. C. Chamberlin 785,711
Pistol, repeating, C. P. Clement . 786,099
Planing machine pressure roller,

K. Orton ......iiiiiiiiiiiineininnnnn, 785 825
Planter, potato, Baltzer & Johengen . 785932
Plating, metal, A. Schmidt ......e0000eeene 785,979

293

Canoes

)
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Rushton

INDIAN GIRL MODEL
Combines speed with lightness, strength with gracefulness, and is built throughout of seasoned white
cedar covered with best quality canvas. Lengths 15, 16, 17, 18 feet. Price, packed, $32 to $44. Send for
catalogue of pleasure boats, all-cedar and canvas-covered canoes, oars, paddles, sails and fittings.

J. H. RUSHTON, 819 Water Street, Canton, N. Y.

Koo

SURR’E.Y TYPE ONE

hozrse power, $ 1350

u@ ts operation is both sim-
}) i ple and natural. e
ignition is automatic.

e brakes are operated
34 J,. pe&als, not evers,
Wxﬂx the steering wheel and throttle,
attached to it, operable by~ one
hand,the other is always free 4o
managde the chatches by the sin~
le lever, a.n& no_ co sion is
possible. (Full information on re-~
quest. € Other models $750,$850,
$2000 and $3000. Brrnedrate del tverye

s Masr (?/./I.ce and Facto JpKunosansconsxn
Bramnches, Boston, Chxcv-go, Philadalphia.
New York Ag‘q.ncv 134W¢st TRirts ¢xghtk Strcet,

epresentatives in sll leading citics.

THODAS B.JEFFERY. & COMPANY

Mullins Stamped Steel Boats Can’t Sink

Motor Boats, Row Boats
Hunting and Fishing Boats

Staunchly built of strong, rigid steel plates, with air chambers in each end like a life boat—
buoyant—strong—safe—speedy. They don’t leak, crack, dry out, wear out or sink.

Mullins Steel Motor Boats are elegantly equipped, full fledged, torpedo stern launches—
not row boats with motors in them.

Motor Boats, 16 foot, 115 h. p., $135; 18 foot, 3 h. p., $240. Row Boats $20 up.
All boats are sold direct and every boat is fully guaranteed.
Every Boatman Should Send for 1905 Catalogue
which shows all our new models and many innovations in boat building.
The W. H. Mullins Co. (The Steel Boat Builders) 118 FranKlin St., Salem, Ohio.
Member N ational Association of Engine and Boat Mantfacturers.

MILLIONS WASTED o~ HAIRTONIGS
There is Buf One

RO

GQUARANTEE BACKED By THE BANKS

Failure of tonics to grow hair is due to the fact that such treatment does
not reach the seat of the trouble. The hair roots must be nourished before
the hair will grow and this can be accomplished only by the presence of blood
in thescalp. A vigorousrubbing of the scalp producesa pleasant sensation
but it does not open up the veins which supply food to the follicles. Use
tonics if you want to soften the hair and make it glossy, but if you want to
grow hair or keep it from falling out you must cultivate the roots. Hair
falls out for the same reason that a plant dies—lack of nourish-
ment—therefore to preserve it, you need only supply nourish-
ment to the hair roots. This can be done only by the Evans

Vacuum Cap. Our Guarantee

‘We will send you by prepaid express an Evans Vacuum Cap to use thirty days, and all we ask of
you is to deposit the price of the appliance in any bank in St. Louis during the trial period, subject
to your own order. you do not cultivate a sufficient growth of hair within this time to convince
you that this method is effective, simply notify the bauk and they wxll return your deposit. The
effect of the Vacuum is pleasant and exhilarating. ives the scalp vigorous exercise without
rubbing and induces a free and active circulation wlthout the use of drugn and lotions.

llustrated book free on request
EVANS VACUUM CAP CO0. 425 Fullerton Building, St. Louis D&

. Opaque Projector

‘ “STANDARD’
" Two-Speed Automatic Coaster Brake Hub

Makes wheeling a_delight, eliminates the drudgery. Do not waste money
on experiments when you can buy a perfect attachment all in one hub.
Our little booklet tells all about it and is mailed free. Write to-day.

A Magie Lantern for showing Engrav
ings, Prints, Cuts, Illustrations 1n Books
Models and Speclmenv on the Screen without
previous preparation, brilliantly lighted and
in natural colors. Send for circular.

‘Williams, Brown & Earle
Dept. 6, 918 Chestnut St., Philadelphia, Pa.

STANDARD SPOKE AND NIPPLE CO. - Torrington, Conn.



Scientific American

ArriL 8, 1905.

Hodel F, 8950
f.o-b. Detrmt

-W Among all automobiles
,  the Cadillac stands pre-emi-
#s® nent for its low cost of main-
tenance. Simple, durable, com--
mon-sense construction makes it
truly the “Car of Economy.”

Because of simplicity of power-
development and efficiency of trans-
mission thereis practically no energy
Iost in the Cadil Y ac—a feature which
alone reducesby a big percentage the
cost of fuel, lubrication, etc.

The Cadillac mechanism is de-
signed with a view to making it
virtually frouble-proof, with the
result that the liability of damaging
the motor or its connectionsthrougha
mistake in manipulation is reduced
to a minimum, Absolute controlat
all times and under all conditions is
maintained more easily—With felver
things to think of—in the Cadillac
than in any other machine. This
means that the Cadillac is the safest,
the most reliable and most easily
operated of all motor cars.

Model F—Side-Entrance Touring Car
shown above, $950.

Model B—Touring Car, with detach-
able Tonneau, $900.
Model E—Light, stylish, powerful
Runabout, divided seat, $750.
Model D—Four-Cylinder, 30 h. p.
Touring Car, $2,800.
All prices f.0.b. Detroit.

Write for Catalog N, and address of
nearest dealer, lohere you can see and try
a Cadillac.

CADILLAC AUTOMOBILE CO.,

Detroit, Mich.
Member A. L. A.M.

KLIP-KLIP

Mak
BEST EVER MADE the :;1:
A perfect manicure Lo beautiful
round &

Quick, easy,
simple and
strong. ‘
The Original, |
made in German g
silver, 25e¢.

Klip-Klip Jr., nickeled, 15¢, At deal- j
ers or mailed. Accept no substitute.
As heretofore, made only by

HLIP-KLIP COMPANY,

Send 4c. in stamps tor book, 556 Clinton Ave. S,
“How to Care for the Hands.” Rochester, N. Y.

smooth

“HIGHEST AWARD”
Don’t forget to ask for a
PELOUZE POSTAL SCALE
It means you will get the
best postal scale money canbuy.
Received highest award at
World’s Fair.
Theygive instantly exact cost of
postage incts.on allmail matter

Warranted.
“Save time and stamps.”
For sale everywhere by
leading dealers.
Catalog. P.
PELOUZE SCALE & MFG. CO.
CHICAGO.

National 4 1bs.$3.00
Union 2% lbs. 2.50
Columbian 21bs.2.00
Star 11b. 1.50
Crescent 11b. 1.00

SLIGHTLY USED FURNITURE

from d ten other
I 1ead1ug Wor]d's Fnlr hotels
¢] "AT ONE-FOURTH COST
Ivon Beds, 50c; Dressers, $2.50;
Extension Tuables, $3.50; Chairs,
2 255, Sheets, 10c; 9x12 Rugs, $5.00;
and everynhmg in proportion. All good as new.
Our Big Warehouse is Overfiowing
Room must be made to handle our contracts.
The greatest Bargain Clearing Sale ever held.
Complete Catalo?e sent FREE. Dept. C. N.
LANGCAN & TAYLOR, St. Louis, Mo.

Beat

Squabs Pay g3

Fasier, need attention oniy part ol
time, bring big prices. Raised in one
month. ttractive for poultrymen
farmers, women. Send for EE
BOOKLET and learn this immensely
rich home industry.

PrymouraRoCK SQuaB Co., ; 289 Atlantic Ave., Boston, Mass,

Pliers, watchmaker’s and jeweler’s, B. E.

5 s S 786,189
Plow, R. Jones .....ccvveveennnns .. 785,890
Plow, reversible disk, E. Manes . . 785,963
Portable mold, J. T. Boner ... 785,705
Powder puff, N. R. Hull ...... ‘. 785,951
Power tmnsmission mechanism, M. Hendrick-
................................... 785,948

Power transmitting mechanism, W. J. Bay-
................................... 785,703
Press, M. Mueller vu.vveereeerneeroencanannns 785,752
Printing couple appliance, F. E. Kempf ... 786,220
Printing machine, J. A. Thomson .......... 786,069
Printing, photomechanical, J. W. Ippers . 785,735
Printing press, E. N. Mills .......c..vvununn 785,821

Printing press beds, spring controlling me-
chanism for, C. P. Cottrell ........... 785,862
Printing press cylinder, G. K. Henderson... 786,031
Printing press, platen, F. Waite ........... 786,072
Pulley keying device, D. G. Langlands ..... 786,039
Pulley or wheel, L. S. Lachman ........... 785,897
Pump, J. W. Park .............. 785,912
Pump, J. R. Compton ...... 786,100
Pump, A. H. Deis, reissue ....cccoeeveens 12,331
Pump, double rotary force, J. R. Norton ...786,143
Pump, oil, Sherman .......c.e0veeunn 86,16
Punp valve, Arendt & Holtzmann 785,996
Puzzle, I. C. Scudder ............ 786,164

Rail joint, E. G. Gralapp ...
Rail joint, G. T. Haygood ...

Rail joint, E. E. Harrison L 786,118

Rail joint and chair, J. S. Webb ..... .. 785,782
Rail lubricating device, R. Fallnicht .. . 785,939
Rail splice bar, H. Odendahl .............. 785,757
Railway block signal apparatus, A. B.
Kendall ..ioiiiiiiiiiiiiiiiieinenens 785,891
Railway block signal system,
=3 R . 785,807

Railway crossing structure, W. 786,193
Railway frog and guard rail, D. J Swing.. 786,068
Railway frog and guard rall foot guard

Waters & Mitchell .........c.ciininns 786,076
Railway siznal system, electric, Pickard &

T s 786,148
Railway signaling system, electrie, J. D.

L6703 5 1o« 786,209
Railway spikes, etc., means for fastening,

G. G. LakhovSsky ....cecevevnnneennnas 786,037
Railway switch, F. Uhtbrock .............. 785,780
Railway system and conduit, electric, G. W.

[0 TS 785,758
Railway system, electric, J. C. McDonald.. 785,909
Record device, C. L. Hutchison ............ 785,885
Refrigerator, J. W. Mallett ... . 785,814
Relay, compound, S. D. Field .. . 785,941
Remiant tube, C. E. Mitchem 785,822
Rheostat for starting and controlling electric

motors, W. C. Yates ......ccovvuvencnnn 785,994
Rheostat, starting, E. F. Dutton ........... 786,017
Ring. See Finger ring.

Riveting machine, C. H. Fenton ........... 785,940
Road smoother, J. Force ............ . 786,108
Rod holder, W. E. & C. A. Metzger . . 786,045

... 785,884
.. 185,781
. 786,044
786,083
786,103
7

Rotary engine, T. S. Huntington ....
Rotary head, J. T. & C. C. Glazier ..
Rotary motor, J. M. Maxwell
Rotary steam engine, J. A. Ambroz
Saw, inserted tooth, Cummings & Abernethy.
Secaffold, C. J. Roy
Screw  press, G. GIOPD «.ceveveeenrenn
Seed cleaner, cotton, C. R. Benefield .
Seeder and planter, O. P. Sanford
Septic matter purifying and sewage manipu-

lating apparatus, F. P. Smith
Sewing machine cabinet head, A. Hacken-

785,769

broch ...t 785,877
Sewing machine waxing apparatus, H.

Briggs .iiieeiiiiiiiii it it 785,852
Shade stop attachment, F. L. Beredict ..... 786,087

Shaft and plunger connection, W. C. Schoel-

kopf
Shaft, sulky, R. Laass ..
She‘irs A. E. Border
Shoe fastener, Barna & Hoffman .
Shoulder brace and suspenders, R.

Sight illuminator, Logan & Wethe:
Sign, fence, C. F. Haas
Siphon, J. J. Powers
Skimmer, L. A. Cooper ...
Slat adjuster, I. L. Garside

Slicing meat, ham, sausage, etc., machine

for, A. Lutzmann ........ceeeeeeeeenes 785,745
Smelting furnace, P. Healey ............... 786,121
Smoke preventing device, furnace, P. Eyer-

INANI o v venencnnsenonsonsesonanssnssnss 785,724
Smoking pipe attachment, I. N. Weitzel ... 786,078
Soap mill, J. N. Hinkle .........ccvvvvunns 786,125
Soy extracts, apparatus for making, T. Su-

ZUKD oo 785,776
Speed indicator, S. P. Walsh .............. 786,073
Speed varying mechanism, M. O. Reeves ... 785,917
Spinning spindle, H. Kelly ..........ccuu.. 85,738

Spinning, twisting, and winding machine, R.
DAWEeS ttiienirieenneennenneennnennns
Squeezer, R. B. Gilchrist .........
Stacker, straw, E. J. Vraalstad
Staircase or the like, traveling, E. L. Hoe-
QUATE ot ettt i it e e aas
Stamp affixing and canceling machine, Car-
ter & Mackerrow
Stapling machine, T. A. Briggs ....
Steam motive power, H. K. Hess
Steam trap, balanced, F. A. Simonds ..
Steel. trap, J. W. Parsons
Stereopticons, etc., lens box for, A. C. Roe-
buck
Stocking supporter clasp, W. W. Palmer .
Stoker, miechanical, L. Roth
Stones, coloring natural compact crystalline,
‘Wultze

6,082
Stove cut off attachment, gas, C. Bargamin 786,182
786,

Subway structure, J. Slmpson 059
Sugar juice extracting apparatus, J. Rigney. 786,154
Switch, S. B. Stewart, Jr.............. ... 785985
Switch throwing devwe C. J. Kinsolving, Jr. 786]28
Table adjuster, C. A. Smith 785
Table locking device, pedestal,
Tabulating attachment, J.
Talking board, J. B. Randall
Tamper, L. P. Normandin
Taper gage, A. Kettunich
Teeth and dental plates, connection for ar-
tlﬁclal, S. S. Bloom

piro

A.
. 785,715
H

. 785,992
..... 785,993

. 786 041
786,132

hitely «oo.oiniiiiiiiieiii i,
Tooth mold, artificial, G. H. Whitely
Telei‘rragh apparatus v1brat0r, sound, A
Telegraphy, wireless, G. Marconi
Telephone exchange apparatus,

Quarrie
Telephone system, A. C. Gilgen
Telexcope, sighting, von Kretschmar & Krone 785 894
Theater seat attachment, S. W. Van N

J. L.

tran . .. 785,987
Threshing machme, C. Sykora ............. 786,172
Ticket holding and handling device, Lutz

& Brelsford
Tide motor, G. M. Helvie ....
Time recorder, J. & A. Dey .
Tire, J. F. Byers

Tire protector, N. Campbell

Tobacco hanger, Sylvester & Weckbecker.. 785,777
Tool, combined, J. W. Currier ............. 86,105
Toy cigar for blowing smoke rings, N.

Dilday ..vvvriiiiiiiiiiii i 786 012
Toy, jumping rope figure, O. T. Dougherty. 785, 721
Train, observation, C. L. Hagen .......... 786,117
Transmitting intelligence, C. D. Ehret ..... 785,803
Transmitting intelligence, system of, C.

Bhret ...couuiiiiiiiiiiiiiniiiinnnnennns ¢ 85,804

Transom operator, W. Eckstein ............ 786,106
Trap. See Steam trap.
Trap, G. Schmittle ........ccciieneeneens 786,163
Trolley, J. L. Brownlee . .. 786,188
Trolley, S. Kacso ....cceveeeanns . 786,219
Trolley wheel, S. Klamborowski ...... 786,222
Trolley wheel and holder, H. N. King .. 786,036
Trousers creaser, J. H. Bradley ...... 785,793
Trousers stretcher, H. H. Ewing ......... 785,868
Truck side frame, car, W. P. Bettendorf.. 785,790
Tube expander, W. H. Kinney ............. 85,892
Turbine, steam, C. S. Drummond .......... 785,802
Type casting machine squirt preventer, 'W.

Nichola8 civeeeiinnnnreneieennnnnnnnnn

Hydrozon

Cures

Sore Throat

A Harmless Antiseptic.

ing Druggists.

Dept. U,63

ment of Disease.

Endorsed by the medicalprofession.
Send ten cents to pay postage on
free trial bottle.
Not genuine unless
label bears my signature :

O, ettt

Write for free booklet on Rational Treat-

Sold by Lead-

Prince St., N. Y.

THE PANAMA CANAL IS DESCRIBED
from the engineering stam)lpomt in SCIENTIFIC AMERI-
Munn & Company, Sl Bro"tdway, New York City, and

CAN SUPPLEMENT 133

all newsdealers.

Price 10 cents, by mail.

LUFKIN

TAPES AND RULES
For sale everywhere.

LUFKIN RULE CO.
Saginaw, Mich., U. S. A.

ARE THE BEST.
send for
Catalog No. 16.

New York and London.

keep the house sound
[ sary to paint often.
lems and book FREE.

227 LAKE STREET

| PATTON'S SUN-
Advice on painting prob-

PATTON PAINT COMPANY, *

PROOF PAINTS

and beautiful. Unneces: "

MILWAUKEE, WI!

'm Michigan Motor Co.

i H. P., $90.00
2H.P., 111.00
3 H. P., 3‘2_.00
4 H. P.,, 156.00
Engine complete with
% everything ready to run.
. Write us at once.

Grand Rapids, Mich., U.S.A.

F YOU SHOO A RIFL
7 P*!stolor Shotgun, you’ll makeaBuFl’
Eye by sending three 2¢. stamps for
the Ideal Hand-book “A,” 12 pages
HFREE. The latest Encyc]opedm of
A Afrms, Powders, Shot and Bullets. Men-
n SCIENTIFIC_ AMERICAN. Address
IDEAL MFG. CO ZGU St.. NEW HAVEN, CONN., U.S.A.

in every locality, Attractive
inducements for permanent,
profitable occupation. Previous
experience not required.

KEYSTONE

’ ’ ’
Fire Extinguisher
Examined and approved under the stan-
dard of the National Board of Fire Under-
writers— the cheapest and best
proved extinguisher. In some lo-
cahtles this agency can be carried with
other business interests. Write to-day
for booklet and full particulars.

JAMES BOYD & BROTHER
18 N. Fourth Street, Philadelphia, Pa.
Mfrs. of Fire Protection Equipment.

vGu USE GRINDSTONES ?

If 86 we cun suppiy you. Al sizes
~e.:;- mounted and unmounted. always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe
cial purposes. Send for catalogue *“ I”

The CLEVELAND STONE CO.

BUFF

TRANSITS AND LEVEL
are used exclusively on the largest
works where utmost precision 48 re-
quired. Send for new_catalog No. 22.

THE BUFF & BUFF CO.

Boston, Mass.

TheWONDER DYNAMO-MOTOR
Most Complete Little Machine Made

Lights lamps, runs motors, aecomposed
water, etc. Output twelve watts, wound
for any voltage up to ten. Has laminated
armature, makmv the most efficient little
motor of its kind on the market. Will
run on 110 volt circuit. Welght, 4 lbs.
Height, 5 inches. Send stamp for cata-
logue. Agents wanted everyw.

THE R, M. CORNWELL cC®e.
SYRACUSE, N. Y., U.S. A

406 South Salina Street,

Trade Mark Act

of April 1, 1905

The

New

merce.

1s full.

the new law.

The new law which went into effect on April 1 renders it
desirable for owners of trade marks to re-register their marks
in order to secure the benefit of its liberal provisions.

The old law under which trade marks have been registered
does not give protection for infringement in interstate com-
The new law does.

Many trade marks that could not be registered under the
old law can now be registered and thereby fully protected.

Infringers can now be more easily prosecuted under the
new law than under the old, and treble the amount of damages
for infringement may be obtained.

Register your unprotected marks and re-register those re-
corded under the old law. The fees are low. The protection

Write to us for our booklet giving full information about

—

MUNN & COMPANY, 361 Broadway, New York
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>
The Strop
and
The Razor |/
v,

"To buy a good razor and a
poor strop is like buying
an expensive horse and
hiring a boy to take care of
it. You cannot keep a good
razor good without a good
razor strop. Tke very best
Strops that yow can buy are
the Torrev Strops. These
strops are made of the finest
material to be obtained for
the purpose of sharpening
razors. They will set a finer
and more lasting shaving

edge, and do it quicker than
any other strop.

aremade in every desirable style
and are sold at popular prices—50c,
5¢, $1.00, $1.50, $2.00 and $2.50.
Sent postpaid if your dealer can-
not supply. Money refunded or
a new strop if not_satisfactory.
Torrey’s OilEdge Dressm% will
keep any strop soft and pliable.
Price 15¢ at dealers’, or ma.lled on
receipt of price. Catalogue of
Torrey Strops containing valu-
able information for those who
shave, sent

Jree.

J. R,

TORREY & CO.

P. 0. Box 34
‘Worcester

STEAM TURBINES. — THEIR CON-

gtruction, Operation and Commercial Ap lication.
SCIENTIMC AMERICAN SUPPLEMENTS 13 0 A
1308, 1422, 1400, 1447, 1370, 312.
articles have all been prepared by experts, in sLeam
engineering. Price 10 cents each. by mail. Munn &
Co., 361 Broadway, New York City, and all newsdealers.

$39.50 BUYS . THIS

‘We save you dealer’s profits. Ship on ap-

proval 80 days free trial. Money back if
not satisfactory. Send for 200 page Style
Book containing 133 wonderful bargains.

% lk\ UNION BUGGY CO.
Dept.849 Pontiac, Mich.

LEARN WATCHMAKING

Refined, profitable labor. Competent men alwayvs in
demand. We teach it thoroughly in us many months as
it formerly took years. Does away with tedious appren.
ticeship. Money earned while studying. Positions se-
cured. Hasy terms. Send for catalog.
8T.LOUIS WATC][MAklNG SCHOOL, 8t. Louis, Mo.

s 2

‘“ We Analyze Everything
AT REASONABLE RATES
Should you want to know what is contained in any
preparation or product, address
THE ELLSWORTH LABORATORIES
Max D, Slimmer, Ph,D.
Suite 406, Ellsworth Bldg., Chicago

Every Gas Engine User
should learn about the Apple Auto-
matic Sparker. Easily attached.

o more belt, battery or commutator
troubles, Increases power and speeds
Forany kind of ignition apparatus write

The Dayton Eleetrical Mfg. Co.
93 Beaver Bldg. Dayton, Ohio.

All the Standard machines SOLD or RENTED ANY.
WHERE at HALF MANUFACTURERS’ PRICES,
Shipped with privilege of examination. Send for Cat.

Typewriter Emporium. 203 LaSalle St., Chicago

50 Years’
Experience

’ PATENTS

Trade Marks,
Designs,
Copyrights, Etc.

Anyone sendmz a sketch and dexcription may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agenc g for securmz patents.

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

Scientific American

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

MUNN & CO,z61 Broeaway. NewYork

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

H

. 785, 709
786 056

Type chase and furniture therefor,
Folger
Type writer platen, C. H. Stuart
Type writing machine, L. S. Burridge ..
Type writing machine alining device, J
Secor
Type writing machine type cleaning attach-
ment, all
Universal joint, G. W. Toney .......
Valve, fluid actuated, J. B. Rhodes
Valve, gate, G. T. Luckett
Valve mechanism, steam engine slide, F.
R 8 008000000800800853008008000000
Valve, plug, R. W. Cadman
Valve, reversing, J. A. Herrick ..

Valve, self closing, R. F. Gillin
Vapor burner, H. J. Marks ......
Vault, burial, F. G. Boyden

Vehicle body, S. R. Bailey
Vehiele controlling apparatus, motor, D.

1 55 560000066000000060000000006000000
Vehicle, snow or ice, C. B. Haldeman .
Vending machine, C. T. Krantz .......

Vending machine, J. A. Honabarger 785,883
Vending machine, coin controlled, J. Little. 785,813
Vending machine, multi, F. T. Conklm 50 ;Sg 522
85,986

Veneer cutting machine, C. R. Traxler ....
Veneer cutting machine stay log, C. R. Trax-

159 5 56000000000000308300000000000000000 786,241
Ventllator M. Miller, Jr. . 785,820
Vessels, apparatus for mark .

JOhNSON ......eveereennennnannn 786,126
786,050
78

Vibrator, fluid actuated, C. H. Richwood...
Wagon, dumping, C. J. Handel

Wagon rack, J. H. Price
Washing machine, A. L. Betzer
‘Watch protector, J. K. Howard

Wazter closet bowl connection or joint, E.

L. Stallings ..vvvvriirneennenneannnnns 785,984
Water elevator and purifier, J. B. Sells.... 786,165
Water heater, W. L. Mersfelder .......... 85,905
Water wheel regulator, J. W. Macfarlane .. 785,900
Weighing machine, A. G. Witek .... T 6081

Weighing machine, H. Richardson . 786,152

Well casing packer and shoe, gas
A, P. McBride .....vviviiiiinnnennnnsns
Well wall anchor and packer, gas or oil,
A. P. McBride ........ccieiiieennnnns
Wharf or pier, S. G. Hindes .
Wheel, J. Bevington ........
Wheel, E. Krebs .........

Whipping device, T. J. Foos ..
‘Winder, bobbin, R. H. Legg
ng]mgl apparatus, hand operated I] C.

‘Window fastener for ventilation, Cannon &

W 61 o o S 55 56 0006000000000
Wire stringer, W. H. Horner ..
Wood sliver, machine for ma

785,710
786,216

gated, E. Wolff ...........ccivuivennnn 785 786
Work table, M. F. Meagher ............ .. 785, 1965
Wrench. See Machine wrench.

Wrench, O. B. Craft .............. 00A0000 785,716
Wrench, N. W. Athey .....cciivveeninnnnn 785,850
Yeast cells, obtammg the contents of,

HESS coveeeeereesecsennnnannnns 785 733 785,734

DESIGNS.

Fabric, printed textile, E. B. Vandergaw,
37,383 to 37,386

Mirrors, brushes, or similar articles, back
for hand, M. T. Goldsmith ........... 37,382
Pencil tip, lead, B. B. Goldsmith ......... 37,381
TRADE MARKS.
Dust collectors, centrifugal, Knickerbocker
................................... 44,355
L‘nameled steel and iron kitchen ware, En-
terprise Enamel Co. ........ 44,353
Heating apparatus, certain name
kinson ............ 44,354
Ink, Carter’s Ink Co. 44,350
Motors, gas and gasoline engines, explosive
internal combustion, C. H. A. Dissinger
L =3 L T 44,356
Remedies, certain named internal, F. Ja-
CODSOM ittt nnnnneonneonncnenannns 44,348
Remedies for certain named diseases, Dr.
T. W. Wood Medicine Co. ............ 44,347
Seeds, bulbs, and plants, H. W. Buckbee.. 44,352

Sulfur and sulfur in liquid form for certain
named purposes, soluble, Sol Sul Chemi-

(@ (O S A58 ha 600600006000 860006600000 44,349
Tanning and dyeing

C. A. Spencer 44,351
Teeth, certain named preparations for the,

Dr. J. A. Deane CO. euuueveneennnnens 44,346
Type writer ribbons and carbon papers,

Carter’s Ink Co. ...ovvivieniinenennnnns 44,345
Watch glasses and spectacle and eyeglass

lenses, A. Berger & CoO. +vvvvvvnnnnnns 44,344
Whisky, Read Brothers ....ceeeeeeeecenen. 44,357

LABELS.

¢“American Hair Grower,”” for hair grow-

er, J. H. MAZEe ...u.vvuvernnnennnnnnnn 11,991
“Breakfast Blend,”’ for coffee, A. Wilmanns 11,986
“Geaii 0il,”” for medicinal oil, H. W. Heiner 11,990

‘“‘German Hog Remedy,”’ for’ hog remedies,

Allison & Marshall .......ooovuvininn. 11,995
“Grand Jury Box,”’ for cigars, H. 0. Wege-
(519 50600600000000000008000000635000800 11,983
“Horn Blowers Trombone Valve and Slide
0il,”” for lubricating oil, R. P. Leonard 11,989
“Japanese Rheumatism Cure, Kaspang,’”’ for
medicinal preparations, E. Pang-
T3 1) 55006000900000000000000000000000030 11,994
““Legal Value ’’ for cigars, American Litho-
graphic G0 et 11,981
“‘Little Folks,”” for hose supporters, Car-
son, Pirie, SCOtt & CO vvsvsvrrrevenns 11,978
“Lowney Chocolate,”” for chocolate bon-
bons, Walter M. Lowney Co. ...vovuvnn 11,984
‘‘Panetelas,”” for cigars, American Litho-
graphic Co. ....c.vviiiiininnnnens . 11,982
“Scalpine, Nature’s Own

11,992

cines, H. Warren
11,993

‘“‘Shell Heal, > for medicine, F. Klepser ....
‘“‘Swansdown,’’ for corn starch, S. S. Pierce

07 T R R 11,988

= ” arch, S. S.Pierce
Sguedonn.” Tor o e B0 11,087
“Tamar-Indian,”” for carbonated beverages,

Tortorello & Greenberg .............. 11,985
‘““The Codex Cigar,”” for cigars, American

Lithographic €o. ....vvvervevueecnneens 11,979
‘““The Forelock Cigar,’’ for cigars, American

Lithographic Co. ...eevvvevneeennnnens . 11,980

PRINTS.
Lo Nobby Clothes for Spring,”’ for
Adlﬁf‘:s spr1¥1g apparel, David Adler &

Sons Clothing Co. .......... 1,249
«Birthstones Ringsizes,”” for o
Brunswick .....ccecececeiiiionieaes e 5

¢0. C. C. Tablets,” for tablet remedies,

Curtiss Manufaeturmg C0. vovevsoeocas 1,252
«ganta Claus,”’ for signs, Bemis Bm Bag Co. 1,253
«The Wooden Hen Weather Cock,”” for incu-

bators, G. H. Stahl .......c.ooevnnnne 1,254
¢y, 8. Bridge Whist Score Pads,’”’ for score o

>

pads, United States Playing Card Co.

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
given. Address Munn & Co., 361 Broadway, New
Y(gfnadlan patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.

THE. HARRINGTON & Kl

P RF RATED META

ING PERFORATING Co.
EVERY DESGRIPTION”

"OF
FOR ALL USES

CHICA GO ILL 3

SPEC'L. MACHINERY-MODELS- -EXPERIMENTAL WORK
- DROP FORGING DIES AND DROP FORGINGS.

OR DRAWINGS FOR ESTIM
THE GLOBE. MACHINE

970. HAMILTON ST,
[l dnd tsuttlexs Machinery. LTER
. CO.. 899 Clinton St., Mllwaukee. Wis

MODELS &, EXPERIMENTAL WORK.

nventions developed. Special Machinery.
E. V. BiLLAARD, Fox Bldg.. Franklin Square. New York.

TE FOR
& 1
CLEVELAND, OHIO.

Corliss Engines, Brewers’
THE

Dies, Tools; Mndels and Sneclal Machmery Siampings Nanuisetiie.

|cago, U

Aeronaut L. Stevens,
Box 181 Madison Sq,, N. Y.

BALLOONS

PATEN’[‘
G. M

AND WORKING DRAWIN
. MAYER. M.E.. Monadnock Bl., Chiclago‘?'l?l

OF ALL
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DR. H. C. STIEFEL, Bissell Block, Pittsburgh. Pa.
Expert Manufacturers

R U B B ER. Fine Jobbing Work
PARKER, STEARNS & SUTTON, 228-229 South St., New York
M UD ELS dies, boxes, metal stampings, patent artic-
les novelties, manutactured and sold. Prmt~
ing on aluminum. U. 8. Novelty Co., Lily Dale, N. Y.

ORNAMENTSS mietmetdicodersemny o= hocit

work solicited. _Gold and silver plating.
J. H. ARTHUR CO.. 45 Eddy St., Prowdence, R.L

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son,d5-51 Rose St.,NY.

INVENTORS.—Our specialty is practlcallf' devel-
oping inventions. Design and build special, plain and
automatic machinery, presses‘ dies, models, patterns
and jigs. Send for Booklet No. 5.

A. NACKE & SON, 236- 428 9th St., Philadelphia, Pa.

ADAMS TRANSMISSION GEAR

For autos, boats and other machines. No sliding gears.
Use the sliding key. Works g)erfect]y Writegf‘(z)r de-
scriptlon. Would interest parties in patents.

S CO., 60 Main St., Brockton, Mass.
CIALTIES of all kinds, to order;
largest ulpment, lowest. pric-

NVENT"HS Sen sample or
Manufacturers
of"

We manufacture METAL SPE-

model forlow estimate and best expert adeeFR
THE EAGLE TOOL CO., Dept. A, Cincinnati, 0.

HARDWARE SPECIALTIES

Contract Manufacturers and will market articles of
merit. LARIMER MFG. Co., 155 S. Jefferson St., Chicago

‘NOVELTIES & PATENTED ARTICLES
MANUF ACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY:
E.KONIGSLOW STAMPING.& TOCL WORKS, CLEVE LAND; 0.

PROPOSALS FOR FUR‘IITURE FOR BACHELOR
UARTERS, HOTELS, C. Isthmian Canal
ommission, Washmaton D.C, Ma.rch 29, 19.5. Sealed

proposals, in triplicate, will be received at the office of

the Purchasing Agent, Isthmian Canal Commigsion,

Washington, D. C., until 10.30 A. M., April 28, 1305 at.

which time they will be opened in publie, for furnishing

above mentioned furniture. Blanks and full informa-
tion may be vbtained from this office, or offices of Asst.

Purchasing Agent, 24 State St., N. Y. City, or Asst. Pur-

cnasmg Agent. at Custom House, New Ofleans, La. H.

J. Gallagher, Major, U. 8. A., Purchasing Agent.

NOTICE TO CONTRACTORS.

Sealed proposals, suitably endorsed on envelope, for
the Construction (Heating, Plumbing and Lighting not
included) of a Tuberculosis Pavilion, at the Hudson
River State Hospital, Poughkeepsie, N. Y., may be sent.
by mail or delivered in person up to 3 o'clock p. m.. on
Wednesday, the 12th day of April, 1905, to the State
Commission in Lunacy, at the (‘apltol A]bany. N. Y.,
when the bids will be opened and read pubhcly Draw-
1n s and specifications may be consulted and blank forms

proposal obtained at the Hudson River State Hos-
pna] Poughkeepsie, N. Y., or by application to G. L.
Heins, State Architect, in ’the Capitol, at.Albany, N. Y.
Contracts will be awarded to the lowest responsible and
reliable bidders, unless the bids exceed the amount of
funds available therefor, in which case the right to

reject all bids is reserved.

ated, Albany, March 29, 1905. T. E. MCGARR,
Sec. State Commission in Lunacy.

DRAFTSMEN WANTED.- An examination for
Marine FKngine_and Boiler Drattsmen and Assistant
Marine En%:lne Boiler Draftsmen, to provide an eligible
list from which appointments will be made in the Naval
Service at any time within three years thereafter, will
be held at the Navy Yards, Boston, New York and
Washington, D. C.. continuing through April 7, 28 and
29 1905, between the hours of 9.0 a. m. and 4 p. m., each

day. The examinations will be identical at all the Yards,
and will be practical in character. Applications for
permission to be examined, designating also the Yard
most convenient for the a]i]plicant should be made
previous to April 22, 1905, to the Secretary of the Navy,
Navy Department, Waqhmzton, D. C., who will su EY
the necessa.ry forms and instructions. Pay $3.52 tog
per diem.

INSTRUMENTS OF PRECISION

HIGH GRADE MACHINERY
Inventions Perfected

PHILIP A. GEIER, 50 High St., Cleveland, O.

AUTO STO RAGE BATTERIES

ALL KINDS

THEWILLARD STORAGE BATTERY CO. CLEVELAND.O:]

Telegraphy:

MASON'S NEW PAT. WHIP HOISTS

save expense and liability incident to Elevators.
Adopted by principal storehousesin New York & Boston

Manfd. by VOLNEY W, MASON & CO. Inc.

Providence, K. 1., U. 8. A,
@

Circular free. Wonderful
automatic teacher. 5 stvles
9 up. OMNIGRAPH
0., Dept. 52, 89 Cort-
landt St., New York.

Magical Apparatus.

Grand Book Catalogue. Over 700 engravings.

25¢, Parlor Tricks Catalogue, free.
MARTINKA & CO., Mfrs,, 493 Sixth Ave., New York.

SEND FOR

S C 0 CATALOGUE

W.& D.MOG
BAYONNE CITY. N.

@, T ELESC

ROWLAND
The Winner

THOMAS

The $5000

Prize Story

About a year ago Collier’s offered $5000.00 for the best American short

story.
were the work of America’s best-known

Over twelve thousand manuscripts were received.

Many of them
Thejudges—VVilliam Allen

writers.

White, Walter Page, and Senator Lodge—awarded first prize to a young

man of twenty-five, Rowland Thomas.
the reading public.

Hitherto he has been unknown to

Rowland Thomas, son of the Rev. Lewis J. Thomas, a Congregational minister, was

born at Castine, Me. -, in 1879.
lawude, in 1901.

He graduated from Harvard University, summa cum
He immediately went to the Philippines.

There he spent two years

traveling extensively and studying carefully the condition of the natives and our own

United States troops.

How well Mr. Thomas understands life in the Philippines is

shown in his ‘“Fagan™—the story that won over twelve thousand other manuscripts.

Colliers

The National Wcekly

will publish the prize story, ¢ Fagan,”

in its
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On Sale Beginning April 6tk
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¢rient Buckboard, 4 H. P. Price $375.

BE A MOTORIST

You buy a motor car for business or for pleasure—or
both. You want one that you can run yourself, without
taking a preliminary course in mechanical engineering.

t an Orient Buckboard and enjoy life. You can
run the machine with a halt hour’s practice, and you’ll
find you can beat half the touring cars and eat the hills
under full load. 356 miles an hour, 2§ cent a mile to run.
Simpler and more durable than a touring car. Price
$375. Write for catalogue of four styles.

WALTHAM rFG. CO., Waltham, Mass.

Members of Association of Licensed Automobile Manufacturers.

“Better Than Ever”

is the universal comment on our 1905 models.
Recognized Superiority

has been earned by constant adaptation
of the best means to the best ends.

Bear in mind the trade-marks
which stand for

Pope’ Quality.
PRICES, $22.50 to $100.00
(Complete Line of Juveniles and Motor Cycles.)

COLUMBIA RAMBLER
CLEVELAND CRESCENT
TRIBUNE MONARCH
CRAWFORD IMPERIAL

POPE MANUFACTURING CO.
Hartford, Conn. | Chicago, IlL
Address Dept. B for Catalogues.

S\ / )
Y\ Stationaries, Portables, Hoisters, Pump-
L\ ‘ers, Sawing and Boat Outfits, Combined
|H with Dynamos.
Gasoline, Gas, Kerosene,
Send for‘Outulogue.
State Power Needs.

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

What Is Daus’ Tip-Top?

TO PROVE that Daus’ “Tip-Top” is
the best and simplest device for makin
100 copies from pen-written and &
copies from typewritten original, we will
shiip complete duplicator, cap size,
without deposit, on ten (10)
days’ trial.

Price #7.50 less P
trade discount of
8381 per cent, or

DausBldg., 111John 8t New York

Allvarietiesatioweseprices. Best Raiulroad

The Felix A, B, Daus Duplicator Co.,
Track and VWagon or Stock Scales made.
Also 1000 useful articies, inciuding Safes,

S[:alﬂs Sewing Machines, Bicycles, Tools. etc. Save

Money. Lists Free. CHICAGO SCALE Co.. Chicago, Il

HOROLOGICAL DEPARTMENT
BRADLEY POLYTECHNIC INSTITUTE

T - 2 —1 Formerly Parsons Horological Institute
E PEORIA, ILLINOIS

!| LARGEST and BEST
WATCH SCHOOL in AMERICA

! | We teach Watch Work, Jewelry, En-
| graving, Clock Work, Optics. Tuition
reasonable. Board and rooms mnear
school at moderate rates.

Send for Catalog of Information.

Net

SN

§| Practical, ¥
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€. E. LOCKE MFG.

Our Microscopes, Microtomes, Laboratory Glass-
ware, Chemical Apparatus, Chemicals, Photo
Lenses and Shutters, Field Glasses, Projection
Apparatus, Photo-Micro Cameras are used by
the leading Lab- oratories and
Gover’'nt Dep’ts 3 Round the World

Bausch & Lomb Opt. Co.

ROCHESTER, N. Y.
New York Chicago Boston Frankfurt, G'y
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I guarantee that if Robson’s ‘‘Cosmeos*’
metal is not satisfactory, you may, in thirty days after
shipment, return at my expense all unused ¢ Cosmos >’ and
I will refund your meney.

1234 Broadway,

I Am The Maker of.

rossons COSMO

Cosmos is an alloy which has proved an unqualified success
I personally superintend the manufacture of every bar. My guar-
antee goes with each one.
Robson's *‘ Cosmos ** is better than any other anti-friction metal.

Anti-Friction
METAL

There are many good reasons why

I make every claim good.

1.—Oxidizes less; 2.—Wears longer, therefore economical ; 3.—
Runs cool ; 4.—Runs smooth ; 5.—Stands harder usage ; 6.—Double
refined; 7.—Runs freely; 8.—Makes clean castings; g9.-Quality
never varies ;
tests; 12.--Used throughout the United States; 13.—Prompt ship-
ments ; 14.—Price is right ; 15.—I prepay freight.

10.—An honest metal; 11.—Has stood most crucial

prices at once. You are taking no chances. You will

find “ Cosmos” positively the best all-around anti-friction bearing
metal on the market.

ABSOLUTE GUARANTEE

A'trial is all I ask,

anti-friction

LE GRAND O. ROBSON,

BUFFALO, N. Y.

Range Bargains For

On account of change of patterns,
over 1,000 shop-worn—not second-hand —

$30.00 STEEL RANGES FOR $15.00

Buy by mail and save 50% on your purchase.
order now.
If you haven’t one, you are missing a good

SHIPPING WEIGHT, 400 LBS;

T

Gash Buyers

I will close out

Better

Everybody knows the ‘‘ WILLARD’ Range.

thing.

top cooking surface,

30x34ins.; oven, 17x12x21 ins.; 15-gallon reservoir; large warm-

ing oven; heavy steel body; asbestos lined;
japanned trimming. Repairs at anytime at 3

heaving castings;
cents per pound.

Sent O. O. D. to any station in the U. 8,, with privilege of exam-
ination, on receipt of $1.00, as evidence of good faith. Pay the balance,

$14.00 and freight, when it arrives.

Descriptive circular and testimonials sent upon application,

No.12 Wi

WM. G. WILLARD,

(OPPOSITE MERCHANTS EXCHANCI

ilard Buildin

5 ST, LOUIS, MO,

AUTOMOBILES

Do you want tb buy a second-hand automobile? Ex-
change or sell, writeus. We are the largest dealers in
new and second-band automobiles in the world. Write
us for our bargain sheet of machines on hand. We are
sure we have what you want.

TIMES SQUARE AUTOMOBILE COMPANY
164 W, 46th St., near Broadway, New York City

AUTOMOBILES $195

p (we can sell your auto).
Autoand Launch Supplies, En-

ines, etc. Send postage.

uto Exchange & Supply Co.
A.L. Dyke, Manager, 3939 Olive, St. Louis

Convert your Bicycle
| into. a Motor-Cycle or
| Your Boat into a Launch)
by using one of the Stefley
otors. Also a complete
line of Motors and Castings
| for Auto or Stationary. Lowest
| prices. Sendstamp for catalog
. STEFFEY MFG. CU.
2720 Brown St., Phila., Pa.

ASBESTOS

FROM MINES
R. H. MARTIN,
OFFICE, ST.PAUL BUILDING
220 B’way. New York.

CRUDE

DIRECT

PREPARED
ASBESTOS FIBRE

for Manufacturers use

There is a proper relation between

of an Automobile.

with letters from Ford users.

A Chapter on Maintenance

and its distribution; power and its application
and the quality of material and workmanship,
which together determine the cost of maintenance

Let us send youa booklet giving valuable dataand
information on the important subject of “Maintenance”
Write for it today.

©/he Ford Motor Co., Detroit, Mich.

't experiment-
Just buy a

FORD

Get a Ford
demonstration of
horse power in
comparison with
other cars and
_ see the difference
between actual

power and
rated power.

Canadian trade
supplied by the
Ford Motor

Co. of Can.,
Ltd.,Walk-
erville,

Ont.

weight

The man who owns or drives an Auto should not use an expensive watch. The
New England screw cased watches are perfection for [lotor work.

Dust and wet proof.

THE
63 Victoria Street,

Accuracy guaranteed

NEW ENGLAND WATCH CO. 37 @ 39 Maiden Lane, New York

Liverpool, England

all mechanic’s lines.

The Modern Machines for Mechanics

Here are two of the most useful and indispensable machines. T
the left shows the best Bench Drill ever constructed for semsitive work.
Drills from smallest size up to 5-16 inch. Spindle has Morse No. 1 taper
hole and is counterbalanced by coil sﬁrine around feed lever shaft. Insures
perfectly true and accurate work, The Twentieth Centur,
see cut on right. is one of many different sty les and sizes o
that we manufacture, We have them to run by foot ar belt power, for use in
Send for catalogues B-15, C-15.

THE W.W.OLIVER MFG. CO., 1482 Niagara St., Buffalo, N.Y. k
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The cut on

Polishing Lathe,
Polisbing Lathes

QUALITY I

ROCHESTER,

DYNAMOS I

ROCHESTER ELECTRIC

10-12 FRANK STREET

WRITE US

[ Economy
MoTOR Co.

N. Y., U. S. A

[ morors |

$600%90%

There 1s high-
cost and low-cost
life insurance,

and everything
between. All de-

pends on the va-
riety; but none
of 1t costs more
than it's worth

in the

PENN MUTUAL LIFE
PHILADELPHIA

Convert Your Bicycle into a Motorcycle

at a moderate cost, by attaching
the Mesco 1% H. P. Motor
Outfit which includes all acces-
ories to make & complete ma-
chine without alteration. Choice
of three transmissions. Parts
sold separately. Write for cata-
logue and agency.

MOTOR BICYCLE EQUIPMENT

& SUPPLY CO.
Buffalo, N. Y.

"WARRENS

- NATURAL ASPAALT San,

OOFRIN

Apply it yourself. Makes a finished gravel roof. Cotues reads
to lay in Tolls of 108 square feet. Write for sample. circular
and prices. Warren Chemical and Mfg. Co.

" 18 Battery PL, New York

Carriage Motors

For Bicycle, Contact
or Jump Spark
One Piece Casting. Light
Weight. Large Bearing Sur-
faces. Write us to-day
GRANT-FERRIS
Troy, N. Y.

©o0.

Economical Power

Insending out their lastspecifications for
gasoline engines for West Point, the U. S.
War Department required them ‘‘to be
Olds Engines or equal.’’ This speaks vol-

umes for our engines. It meansthey excel all
others or the U. S. Government would not de-
mand them,

They are the horizontal type, 2 to 100 H. P.,
and are so simply and perfectly made thatit re-
quires no_experience'to run them, and .

Repairs Practically Cost Nothing.

Send for a catalogue of our Wizard Engine, 2
to8H. P. (sparkignition system,same as in
the famous Oldsmobile)the mostecono m-
ical small power engine made;fitted
with either pump-jack or direct con-
nected pump;orour general cata-
logue show ing all sizes.
0lds Gasoline Engine Works,
Lansing, Mich.

New York Agents, R. H. Devo & Co., Binghamton, N. Y.

> BICYCLES ON TRIAL

for 10 days. We n ap
E!‘oval to anyone without a cent deposit.
inest

1505 Moacis 10 to 24

with Coaster;Bral;e? & Puncture-Proof Tires.
#1903 & 1904 Models
of best makes........... 37 to

S8500 Second -Hand Wheels
All makes & Mod-

Y TIRES, SUNDRIES, AUTOMOB#LES.
Y MEAD GYGLE GQ0., Dept- M= 8 CHICAGO

9@6o69669690966066069666666?

>
>
PR
SCOMBINATION SCREW DRIVERS
>
>
>
>

© Complete, with three screw driver tips and three brad awls, $1.50 €
Send for particulars. Catalogue No. 17 B of Fine Tools free.

& THE L. 8. STARRETT CO., Athol, Mass., U.8.A_
9009090909090900009000000006006666

JESSOP'S STEEL

FOR TOOLS, SAWS ETC.
WM JESSOP & SONS L'2 91 JOHN ST.NEW YORK

%

HE VERY
BEST .
T






