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THE SUBWAY CONTRACTOR AND TEKE SUFFERING
PUBLIC.

The contractors of the New York Subway are rapidly
losing the public good-will which they had unques-
tionably secured by the expedition with which they
carried out the work of excavating and building the
new tunnel. They are losing it because of the inex-
cusable indifference to the convenience of the public
which they have shown, and are showing to-day, by
making no attempt to clean up the streets as soon as
they are through with their work.

We are not sure that the engineers of the Rapid
Transit Subway are not also somewhat to blame for
this discomfort; for in order to protect the public there
was a special clause inserted in the first general con-
tract,and specifications of the Subway covering this
very point—a clause which, as we know to our cost,

is “more honored in the breach than in the
observance.” It was stipulated in the first con-
tract that any given stretch of the cut-and-
cover work was to be open for only a limited

period of time, sufficient presumably for putting in
the steel work and concrete; and it is expressly
directed that ‘“at his own expense, and as directed
from time to time by the Engineer, the Contractor is
to clear the work, streets, and all public places occu-
pied by it from all refuse and rubbish, and leave themn
in a neat condition.” Now, when we consider that
some stretches of the work, such for instance as that
through 42d Street, will have been “open” and en-
cumbered for between two and three years, it is evi-
dent either that the contractor has been willtully
obstreperous, or that the engineers have not fully
exercised the authority conferred upon them under
the contract. We are inclined to think that the fault
lies with the contractor more than with anyone else
for in spite of the storm of public indignation which
has found its expression of late through the press,
and despite the fact that the Chief Engineer of the
Commission has recently called special attention to
the shocking condition of the streets, there are scores
of blocks along the route of the line which, although
the Subway beneath them has been completed for
many months, are to-day in a disgraceful state of dis-
repair and disorder.

Nothing could be more admirable than the patience
with which the merchants and property owners, to say
nothing of the pedestrians of New York city, have
endured the enormous inconvenience arising from the
construction of the Subway; and they have certainly
deserved something better than the total disregard of
their interests and convenience which has been shown
during the progress of this great work. We commend
this subject to the special and immediate attention of
Messrs. Parsons and McDonald, respectively the Chiet
Engineer of the Rapid Transit Commission and the
Chief Contractor for the Subway.

_— %t~ ——————————
FAILURE OF THE “ IOWA’S”™ 12-INCH GUN.

‘When the deplorable accident to one of the 12-inch
guns of the “Iowa” occurred, it was generally credited
to the bursting of a shell in the bore of the gun. Al-
though the official report of the Board of Investigation
has not yet been made, there is now a general belief
that the failure of the gun was not due to a defective
shell, but either to the inherent weakness of the gun
itselt, or to abnormal pressures set up in the chase
of the gun by the smokeless powder employed. The
gun was one of the pieces with which the “lowa”
was originally supplied, and as this vessel went into
commission in the summer of 1897, it has seen nearly
six years dof service. During this time the gun has had
to do duty in the regular courses of target practice
each year, and it also endured the severe test of the
Spanish war, during which the “Ilowa” was engaged in
the bombardment of San Juan, the blockade at Santi-
ago, and the naval battle which ended in the destruc-
tion of Cervera’s fleet. In all these years the 12-inch
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gun that failed has been fired between two hundred
and three hundred times; and if there were anything
in the theory that the life of a modern built-up gun ot
large caliber is restricted to between one hundred and
fiftvy and two hundred rounds, there might be some
truth in the suggestion that the strength of the gun
was exhausted. For our part we do not believe that
there is anything in the suggestion, provided, of
course, that during its six years of service the gun
i1as not been subjected to powder pressures exceeding
the limit which it was designed to stand.

Now, it is just here, in connection with the ques-
tion of powder pressures, that the probable cause of
the explosion will be found; for although the most
modern smokeless powder is stable and reliable in its
results, some of the earlier powders, especially if they
have been for any considerable time in storage, are
liable to a more rapid combustion with consequent
higher pressures than they were intended to give. The
‘“lowa’s” 12-inch gun was designed for the old brown
powder, which was relatively quick-burning, and did
not give such high pressures during the latter part
of the travel of the projectile down the bore as the
later smokeless powders. Hence it was not necessary
to give so much tangential strength to the chase of the
guir as would be the custom in designing a modern,
high-velocity gun wusing slow-burning smokeless
powder. Hence the smokeless powder employed would
be somewhat more trying for the gun than the brown
powder, and if there were any sudden combustion of
the remaining unburnt powder shortly before the
shell left the gun, the chase might readily have proved
unequal to the extra duty put upon it.

~——

TESTS OF OIL FUEL ON LOCOMOTIVES.

At the time that the preliminary report of the elab-
orate tests of oil fuel now being carried out by the
Naval Department was made last year, we gave a
brief account of the findings reached at that
time. During the intervening months a series of
tests has been carried out to ascertain the value ot
oil fuel for use on locomotives, the trials being made
on the Florida East Coast and the Boston & Maine
Railroads. Particular value attaches to the results,
from the fact that the work of the locomotive was
tested when it was hauling its regular load, and the re-
sults represented, not merely a single trip, but the
work of a whole month. On the first-named railrcad,
on level track the engine consumed 6:% gallons of oil
per mile run, the oil weighing 7.55 pounds per galldn.
The same engine in doing the same work burned 2,000
pounds of Tennessee coal for every 19.6 miles that
was covered; the result showing that under those par-
ticular conditions 132.3 gallons of oil did the work of
one ton of coal. When the same locomotive was
tested on freight service, where the speed was lower
and the loads greater, the consumption was 10.6 gal-
lons per mile on oil, and 2,000 pounds of coal per each
13 miles, thus giving a ratio of 131.8 gallons of oil to
2.000 pounds of coal. The test on the Boston & Maine
Railroad was made on a helper used in assisting trains
in the Hoosac tunnel. The work was done by the engine
on an upgrade of 42 feet per mile, the engine return-
ing without any load. On this test the oil weighed 7.75
pounds per gallon, and 11.45 gallons were used per
mile. When burning coal, this engine ran 12.25 miles
for every 2,240 pounds used, thus showing a ratio of
140.26 gallons of oil to 1 ton of coal. An important
fact developed in these tests was that the engine could
be urged to a greater capacity with oil fuel than with
coal, and that this could be done with a smokeless
fire. It is considered that there is no reason why
equal results should not be obtained in marine service.

— >~
ENGLiSH REPORT ON THE AMERICAN RAILWAYS,
The Board of Trade, London, recently authcrized

Col. Yorke, its Chief Inspecting Officer of Railways, to
visit the United States and make an extended tour over
our railroad systems. The report of his investigations
has recently been published in pamphlet form, and
taken altogether it may be regarded as one of the most
fair-minded and valuable documents of its kind that
has ever appeared.

It is pointed out under the head of steam railways,
that there is a fundamental difference between English
and American track in the fact that in England the
bullhead rail, laid on cast-iron chairs, is in almost uni-
versal use, whereas in the United States the T-rail is
almost exclusively used, the latter being laid either di-
rectly on the ties or upon tie-plates, and the rail se-
cured by ordinary rail spikes. The weight of the
rails on first-class track is about the same in both
countries, varying from 80 to 100 pounds in the United
States, and from 85 to 103 pounds in England. Al-
though American roads use from 14 to 16 ties to a 30-
foot rail, as against only 12 ties to the same length of
rail in England, the larger dimensions of the English
ties give a slightly larger total bearing surface, there
being 85.3 square feet of such surface with 16 ties on
American track, and 90 square feet for the 12 ties used
on an English rail. The bearing surface of the rails
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on the ties is 768 square inches in American practice,
as against 1,260 square inches bearing surface of the
cast-ircn chairs in English practice. Attention is
drawn to the fact, however, that on the best eastern
roads in America, the ties are of hard wood, which
has better wearing qualities than the Baltic timber ties
used in Great Britain. The report speaks favorably
of the American practice of breaking joints when lay-
ing the track, that is to say, bringing the joint in one
rail opposite the center of the adjoining rail. In dis-
cussing the advisability of abolishing the chairs and
using hard-wcod ties, Col. Yorke considers that the
extra cost of the ties would be greater than any saving
gained by discontinuing the use of the chairs.

Perhaps the most interesting portion of the report
is that which deals with the question of signaling.
This was found to be in a more or less experimental
condition, no uniform practice having as yet been
adopted thrcughout the country. The remarks on
this subject are particularly timely just now, because
of the attention that has been directed to our signal-
ing system by the many and fatal collisions that have
occurred, either through faulty signaling, or through
disregard. of correct signals. Moreover, as the Board
of Trade has oversight of all matters relating to the
safety of the traveling public, and has the authority to
investigate and report on all railway accidents, the
opinion of its expert necessarily will carry very great
weight. His severest criticism is of the fast-and-loose
method by which the interpretation of block signals is
in many cases left to the judgment of the engineer;
by which more than one train is frequently allowed
to be in the same block section at the same time; and
by which trains are permitted, under special condi-
tions, to run against the traffic, that is to say, a down
train is permitted to run on an up line, and vice versa.

On the question of automatic signaling, the report
considers that it does not necessarily produce greater
safety of operation, that it is after all merely a labor-
saving device, and that while it gets rid of errors due
to the human element, it opens the way for cther
errors due to inaccurate operation or breakdown of
the mechanism, which may be equally disastrous. It
is pointed out that since the chief object of such a
system is to increase the density of the traffic by en-
abling trains to be run under shorter headway, this
very density must of itself increase the chances of
accident. We must confess that we can hardly see the
force of this argument. It is evidently desirable that
as many trains as are consistent with safety should be
run over any given stretch of track. Automatic signal-
ing increases the number, and if the apparatus be prop-
erly made and carefully maintained, this increased
traffic can be worked with the same immunity fronr
disaster as a less frequent traffic under a non-automatic
system. The fault is not in the automatic system, but
in the human element that operates and takes care ot
it. The system being good 1in itself, the otvious thing
to do is to teach signalmen ana maintenance-of-way en-
gineers to exercise redoubled care and vigilance in
keeping the automatic plant at all times in first-class
condition. Automatic signaling has come to stay.
With increased experience in its use, and with a more
rigid observance of the first principles which under-
lie its successful operation, our railrcads will learn to
operate their trains without incurring the frightful
loss of life that has occurred during the past few
months.

———4- T

ELECTRIFICATION OF THE LONDON “UNDERGROUND™
RAILWAY.

BY OUR LONDON CORRESPONDENT.

By permission of Mr. James R. Chapman, general
manager and chief engineer of the ‘Underground
Electric Railway Company of London, Ltd.,” the writer
was enabled a few days ago to inspect the two new elec-
tric trains for the District Railway which have just
arrived at the carsheds at South Harrow, and to make
a trip in one of these over the new eclectrified line be-
tween Ealing and South Harrow, which will shortly be
cpen for public service.

Each of the new trains is made up of seven cars,
three of which are motor cars and four trailer cars.

They are to be regarded at present as experimental
only, and on their working will depend the nature of
the cars, not only for the electrified Metropolitan Dis-
trict Railway, but also for the three tube railways con-
trolled by the Underground Electric Railway Company
via the Baker Street and Waterloo, Charing Cross,
Euston 2nd Hampstead, and Great Northern, Bromp-
ton, and Piccadilly Circus lines.

In a few weeks’ time electric trains will be running
on the new line which the Metropolitan District Rail-
way Company has constructed from Ealing to South
Harrow, a distance of six miles. This line has been
finished for more than eighteen months, but it has not
as yet been opened for traffic. It has been chosen as
the first section to be operated by eclectricity, and a
temporary pcwer station has been installed at Alperton
which supplies current to the rails at 550 volts direct.

The new Ealing-South Harrow Railway, which con-
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sists of six miles of double track, is completely in the
open. During the past few months the work of electri-
fying this portion has been steadily pushed forward,
and the Brush Electrical Engineering Company have
just delivered the two ‘“sample” trains referred to. The
system which has been adopted may be described as
the “third-rail multiple unit.”

As a matter of fact, two new conductor rails, one
the positive and the other the negative conductor,
have been laid; there are therefore four rails in all.
This system differs from that found on the Central
London Railway, where only one conductor rail is laid,
and also from the British Thomson-Houston system
to be adopted on the North-Eastern Railway, where
the third-rail will be used on the positive side of the
circuit. All the existing track rails will be bonded for
the entire current.

It is quite true that on the Ealing-South Harrow line
the track rails are bonded also, but this is done for
the purpose of carrying the small currents necessary
for working the electric signaling system to be em-
ployed. The conductor rails weigh 100 pounds per
yard and are very soft and of high conducting power,
their electrical resistance being only from six and one-
half to seven times that of pure copper, whereas the
resistance of the ordinary steel rail is about twelve
times that of copper.

These conductors have been supplied by the Rhein-
ische Works, Germany, and another German firm has
since obtained the contract for 3,000 tons more of
these conductor rails.

The two sample trains are very similar to those em-
ployed on the Boston Elevated Railway. Each train
will be made up of seven cars, of which three will be
“motor cars” and four ‘“trailers.”” One of the motor-
cars will be at the front, another at the rear, and the
third at the center. The total length of the train will
be 352 feet, and the seating capacity, 330; each motor-
car will seat 38, and each trailer 52 persons. Each car
is 12 feet 4 inches high, 8 feet 4 inches wide, and 50
feet long. The two end motcr-coaches have a luggage
compartment as well as longitudinal seats; the other
coaches have part longitudinal and part transverse
seating, except the middle motor-car, which has only
longitudinal seats. Each train, therefore, contains
three different types of cars. The Brush Company are
also supplying the bogie trucks, which are of two types,
motor-trucks and trailer trucks; they are made en-
tirely of cast steel. Each motor-car will be fitted with
two motors mounted on one of the four-wheel trucks,
the truck at the other end of the car being free; the
motors are each of 175 horse power and will be geared
by single-reduction gear to the two axles of the truck.
This will give 350 horse power per motor car, or 1,050
horse power per train. The driving wheels of the
motor cars are 36 inches in diameter, while the carry-
ing wheels, as well as those of the trailers, are 30
inches in diameter. One train is to be fitted with elec-
trical apparatus manufactured by the British Thomson-
Houston Company, and the other with apparatus made
by the British Westinghouse Electric and Manufac-
turing Company. Each firm will apply its own par-
ticular system of train control.

The framework of the cars is of the best English
oak and ash. The paneling is of whitewood run in two
courses, the inside being horizontal and outside ver-
tical. The exterior woodwork will be entirely in
wainscot oak, with natural wood finish. The seats
will be of rattan on spring frames. There will be no
upholstering in the interiors of the cars; all the wood
has been treatad to render it uninflammable, so that
there is but little danger of cars catching fire.

A motorman’s cab is provided at each end of the
train, and at either end of the center motor-car is a
similar cab, which is capable of being folded up when
not in use. It is practically settled that there will be
no distinction of class on the Electrified Underground,
and a uniform fare cf probably 21 d. will be instituted
for any distance. The rumor that as a concession to
British custom some cars will be labeled “reserved,”
and that for these an extra fare will be charged, is gen-
erally believed to be incorrect.

The motors will be capable of very high powers of
acceleration. A speed of twenty miles an hour will be
attained in less than half a minute, and midway be-
tween stations as high a speed as sixty miles an hour
will probably be reached. The stop at each station
will not be more than 20 seconds.

Until the great new power house in Lots Road, Chel-
sea, is ready to supply the current, the temporary
power house at Alperton will be relied upon for the
short Ealing-South Harrow section. The Underground
Electric Railway Company have purchased the plant
which was used for the experiments on the Earl’s
Court-Kensington High Street section, and have in-
stalled it at Alperton.

The Lots Road generating station has been com-
menced, and it is expected that the steel framework
will be erected in June next. It will be the largest
electric traction station in the world, and it will be
first to employ steam turbines exclusively instead ot
reciprocating engines for driving the dynamos; thc
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steam turbines to be installed will be the largest ever
built. There will be ten turbines, each of 7,500 horse
power, giving 75,000 horse power in all. The overload
capacity of these machines will, however, allow them
to work continuously at 11,000 horse power each, or in
all 110,000 horse power, the largest power of any one
station in the world. They are to be supplied by the
British Westinghouse Company, and will be of the
Parsons type with Westinghouse modifications. The
speed will be 1,000 revolutions per minute and mounted
on the same shafts will be ten three-phase generators
of 5,600 kilowatts each. The current will be supplied
at a voltage of 11,000, the highest pressure yet em-
ployed for traction purposes in this country. Sub-
stations will be erected, among other places, at the
Mansion House and South Kensington, where the al-
ternating current will be converted into continuous
current and transmitted to the rail at 600 volts.

-t

THE HEAVENS IN MAY.

BY HENRY NORRIS RUSSELL, PH.D.

Though the winter constellations have ere now dis-
appeared from our view, and the duller skies of spring
taken their place, there is yet much of interest for the
star-gazer, even apart from the presence of two of
the brightest planets in the evening sky.

We may well choose as one poini of departure, for
this month’s survey of the heavens, the constellation
of the Great Bear, more familiarly known as the Great
Dipper, which is nearly overhead at nine in the eve-
ning. Prolonging the curve of the dipper-handle south-
ward for rather more than its own length, we come
upon Arcturus, the brightest star of Bootes, which in-
cludes also most of the stars we have passed on our
way. Below Bootes, and to the right, lies Virgo,
marked by one bright star, Spica, and, for the present,
by the brighter presence of Mars.

Farther to the right, and a little higher up, is Leo.
It requires but little imagination to see the head and
mane of a couchant lion in the curve of the “sickle,”
while Regulus marks his fore-paws, and the triangle
of stars some distance to the left forms his hind-
quarters.

Cancer, which comes next along the ecliptic, is dis-
tinguished only by the little nebulous group of the
Presepe—a star cluster whose components can be
seen with any field-glass. Gemini is still lower in the
west, and is the last zodiacal constellation in sight.
Rather lower than the twin stars, Castor and Pollux,
and more to the southward, is Procyon, while Capella,
with the rest of Auriga, is low in the northwest.

The long irregular line of stars below Leo and Virgo
forms the constellation Hydra Its head is marked by
a littie group below Cancer, while its tail extends far
beyond Spica. The little group of brightest stars
below and to the left of the latter is known as Corvus,
the Raven, who appears to be perched on Hydra’s back.
From the extreme southern portions of the United
States, south of latitude 27 deg., the Southern Cross is
visible at this season, directly below Corvus, its bright-
est star, at the foot of the Cross, almost touching the
horizon.

A line of three second-magnitude stars in the south-
east, followed by a brighter red one, shows that Scorpio
is reappearing. The large and formless group of Ophiu-
chus and Serpens lies to the left and above. Farther
on in this direction is Hercules, with the pretty cir-
clet of the Northern Crown between it and Arcturus
and with Lyra below in the northeast.

The Little Bear is on the right of the pole—east
of it by ordinary reckoning, but south in the astron-
omical sense; for “south” in astromomical parlance
always means away from the pole-star, or, more ac-
curately, from the invisible pcle which lies near it.
Between the Great and Little Bears, separating them
completely, is the long line of Draco.

By far the most interesting piece of astronomical
news at the present writing is the discovery of a new
star in Gemini, just announced by Prof. Turner, of Ox-
ford.

The new object is faint—only of the eighth magni-
tude—and it seems improbable that it will become
visible to the naked eye. With the telescope—as seen
by the writer at Cambridge, England, March 28—it is
conspicuous by reason of its strong orange color,
which is strikingly like that of Nova Persei just after
its maximum—and its peculiar spectrum, which, like
that of other nove, is full of bright lines, some of
which are probably due to hydrogen.

THE PLANETS.

Mercury is evening star throughout May, and is vis-
ible under remarkably favorable circumstances. On
the 10th he is at his greatest elongation, 21% degs.
east of the sun, and as he is also very far north, he does
not set until the unusually late hour of 8:30 p. M. He
is in Taurus, north of Aldebaran, at about one-quarter
the distance of Capella, and moves rapidly eastward.
As he is about as bright as Capella, he should be easy
to see, at least during the first half of the month.
After the 20th he approaches the sun and rapidly Dbe-
comes invisible.

© 1903 SCIENTIFIC AMERICAN, INC.

331

Venus is likewise evening star, and is exceedingly
conspicuous in the west. She moves eastward through
Taurus and Gemini during the month, and increases in
brightness and remains in sight till nearly 10 o’clock
each evening. The only difficulty about seeing her in
broad daylight is that it is hard to find out just where
to look for her. On the 29th she is in conjunction with
the moon, but she is so far from the latter—71% degs.
north of her—that the conjunction will not be much
help in finding the planet.

Mars is conspicuous in the evening sky. He is in
Virgo, about two-fifths of the way from Spica toward
Regulus, and is still very bright, though he loses half
his light during the month, as he recedes from us. His
apparent motion among the stars is westward until
the 10th, when he begins to retrace his path.

Jupiter is in Aquarius, and Saturn in Capricornus.
The latter rises at midnight in the middle of the
month, and the former about 2 A. M.

Uranus is in Ophiuchus, and is approaching his op-
position, which occurs next month. Neptune is in
Gemini, and is getting too near the sun to be ob-
served.

THE MOON.

First quarter occurs at 2 A. M. on the 4th, full
moon at 8 A. M. on the 11th, last quarter at 10 A. M.
on the 19th, and new moon at 5 r. M. on the 26th. The
moon is nearest us on the 28th, and farthest away on
the 16th. She is in conjunction with Neptune on the
1st, Mars on the 7th, Uranus on the 14th, Saturn on the
18th, Jupiter on the 21st, Mercury on the 27th, Nep-
tune on the 28th, and Venus on the 29th. None of
these conjunctions is at all close.

London, England.

§ . r— .
SCIENCE NOTES.

In the course of a lecture at the Conference of Musi-
cians in Dublin, Ireland, some interesting particulars
and some astonishing statistics were given relatively
to the amount of work accomplished by the brain and
r.erves in piano playing. A pianist in view of ‘the pres-
ent state of piano-forte playing has to cultivate the eye
to see about. 1,500 signs in one minute, the fingers to
make about 2,000 movements, and the brain to receive
and understand separately the 1,500 signs while it
issues 2,000 orders. In playing Weber’s ‘“Moto per-
petuo,” a pianist has to read 4,541 notes in a little
under four minutes. This is about 19 per second;
but the eye can receive only about ten consecutive
impressions per second, so that it is evident that in
very rapid music a player does not see every note
singly, but in groups, probably a bar or more at one
vision. In Chopin’s “Etude in E Minor” (in the
secorrd set) the speed of reading is still greater, since
it is necessary to read 3,950 signs in two minutes and
a half, which is equivalent to about 26 notes per
second.

The manufacture of pure artificial camphor upon a
commercial basis has been discovered by Mr. E. Callen-
berg, of Germany, technically known as chlorhydrate
of terebinth. This substance possesses many peculiar
properties, which will render it of great value. for
many commercial purposes, the most important of
which is that it is soluble in nitro-glycerine; and as it
reduces the maximum temperature of this dangercus
substance during explosion, it is considered that it wiil
do much to render considerably more safe the manu-
facture of high explosives such as nitro-glycerine. Not
only does it reduce the temperature of explosion, but it
lowers the freezing point of the substance to a very
marked extent as well. Pure nitro-glycerine freczes at
+ 8 deg. Centigrade, but when a 3 to 5 per cent solution
of the chlorhydrate of terebinth is added, the freezing
point drops from —10 deg: to —15 deg. Cent. Further-
more, guncotton and many other soluble explosives can
be easily dissolved at a cold temperature in a solution
of chlorhydrate of terebinth and nitro-glycerine, the
resulting substance being a highly improved quality of
gelatine-dynamite.

It has been reported to the Academy of Sciences by
Henri Dufour that a comparison of the solar observa-
tions niade with the Crova actinometer during the first
three months of the present year with the results of
preceding years, shows a distinct falling off in the
sun’s radiation in the lower layers of atmosphere. The
suggestion’ that the solar radiation is perceptibly ab-
sorbed by the volcanic dust now diffused through much
of the earth’s atmosphere is to say the least plausible.
But so far as international reports of the season indi-
cate, the earth’s loss of solar heat has not recently been
traceable in the meteorological observations. March
was, on the contrary, marked by abnormally high tem-
peratures in portions of Europe and America, and few
records for excessively intense cold have been reported
this year. If the dust from the volcanoes of tropical
America has now been spread through the upper at-
mosphere within the middle latitudes of America and
Europe, it will be conducive in some slight degree to
the formation of rain clouds in unusual quantities for
several months. But the precipitation of summer will
mainly depend on much more influential causes.



332

THE STANLEY AIRSHIP.

One of the competing aerostats for the airship prize
offered by the St. Louis Louisiana Purchase Exposition
will be the Stanley airship. Although not the largest
vessel of its kind ever built, the airship will, never-
theless, be noteworthy for its size.

The contrivance will have a total length of 228 feet
and will consist of a cylinder 116 feet long, tapering at
either end in a cone 56 feet long. The diameter of
cylinder is likewise
56 feet. The entire
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tor’s claims will be fulfilled when the airship is com-
pleted. J. M. B."

POWERFUL ENGLISH ENGINE FOR SUBURBAN TRAFFIC.

The locomotive that is herewith illustrated is cer-
tainly the most striking departure that has been
made from standard English locomotive practice for
many a decade. It was designed by Mr. James Hol-
den, Chief Mechanical Engineer of the Great Eastern
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situation some special type of locomotive was neces-
sary, and Mr. Holden broke away from all precedqnt
by designing and building a locomotive which is not
only by far the most powerful in Great Britain, but
as a matter of fact, has a greater hauling power than
the biggest passenger locomotive built in this country,
not even excepting the great engine recently turned
out by the Baldwin Company for the Chicago &
Alton Railway. A fair test of the power of a‘*locomo-

tive is its tractive

machine will weigh
13,000 pounds, but
the lifting capacity
of the hydrogen gas
with which it will
be filled will be 21,
000 pounds. Ac-
commodations for
thirty passengers
with their baggage
have been provided.
Besides passengers,
allowance has also
been made for mail
matter weighing
1,000 pounds and
1,000 pounds of bal-
last. The inventor
hopes to attain
rather fabulous
speeds. His best

time he thinks will
be 130 miles an
hour; his worst he
places at 70 miles an hour. These speeds are to be
obtained with propellers 10 feet in diameter moving
at the rate of 800 revolutions per minute. Besides
rudders, side planes are to be used for the purpose
cf keeping the ship in proper longitudinal trim.

The novel features of the airship, according to its
inventor, are the manner of propulsion, control over
elevation, ability to descend at will, and adjustable
propeller blades.

The airship is divided longitudinally into
two parts by a partition running the full
length of the ship 12 feet Above the keel. The
lower of the two parts thus formed will con-
tain the motive power, machinery, passengers,
and freight. The upper part is to be divided
into six compartments to contain the hydro-
gen gas. KEach compartment will be provided
with an inner skin of silk to prevent leakage
of the gas.

The propellers are placed at the apex of
each cone. A rudder beneath each cone will
guide the ship horizontally; while a series of
side planes or side rudders will control the verticai
movement. Top propellers are provided for the pur-
pose of controlling the ship in rising and for the pur-
pose of forcing it down when a landing is to be
made.

It is said that a model has been built which works
satisfactorily. The information which we are able
to give is meager, but it is all that can at present be
obtained. It remains to be seen whether the inven-

THE FRAME OF THE STANLEY AIRSHIP

Railway, to handle the extremely heavy travel on the
suburban lines of the Great Eastern Railway, England.
This traffic centers at Liverpool Street and Fenchurch
Street stations, London, and the annual travel over
the suburban lines served from these stations amounts
to 111,000,000 people. Although the Great Eastern
Railway has a good record for the number and punec-
tuality of its trains, it has been endeavoring for some
time past to accelerate its local service: but on account

SECTIONAL VIEW DF STANLEY AIRSHIP.

S, shell; @, gas bags; E, end propellers ; T. top progellers; M, engines; N, shafting from
engines to propellers ; H. main hall ; J, inclined passages to pilot houses ; P, pilot houses;
R, rudders ; B, iower bridge : V, steering gear.

of the great number of stations-on each of the suburban
lines, this has been a matter of much difficulty.
Thus, on the line running to Enfield there are sixteen
stations in a distance of 10 miles, and the inability
to make rapid starts with the long and heavy sub-
urban trains has prevented the trains from maintain-
ing a high average speed. The steady increase of the
past few years in the number of passengers and in
the weight of the trains showed that to cope with the

effort; this in the
case of the Bald-
win engines is 31,-
600 pounds, and
for the Great East-
ern Railway ‘“Dec-
apod), 36,507
pounds. The best
acceleration t hat
has hitherto been
possible on this
suburban service is
the attaining of a
speed of 20 miles
an hour in 30 sec-
onds from the start
with a train of fif-
teen cars weighing
225 long tons. Some
years ago the cars
were widened, with
the result thateach
train had an in-
creased carrying
capacity of nearly
21 per cent. The new “Decapod” is expected to pull
a 50 per cent heavier load and attain a speed of 30
miles an hour in 30 seconds from starting, with a
train carrying 1,200 people, making a saving of about
10 minutes on the 10l%-mile journey and thereby al-
lowing of a more frequent service of trains. The
engine is carried on ten wheels, all of which are coup-
led, the whole weight therefore being available for
adhesion. The practical absence of any smokestack
is due to the fact that the loading gage in
England is between 1 and 2 feet lower than
that in this country, and consequently, as the
center of the boiler is lifted, the top of the
boiler encroaches on the smokestack until, as
in the present case, the latter is entirely sunk
within the smokebox. The boiler is 5 feet, 3
inches in internal, diameter, and the barrel
measures 15 feet, 107% inches in length be-
tween the two tube plates. The firebox shell
measures 7 feet, 91 inches in width by 6 feet,
9% inches in length on the outside. The in-
side firebox, which is of 3-inch cof)per plate,
is 6 feet long by 7 feet wide on the inside. It is stay-
ed by bronze stays 1 inch in diameter. There are 395
steel tubes with a total heating surface of 2,878.3 square
feet, and there are 131.7 square feet in the firebox,
making a total for the whole boiler of 3,010 square
feet, or about double that of the average English
locomotive of the present day, and about three times
as great as that of the English passenger locomotive
of fifteen years ago. The working pressure is 200

Three cylinders 184% by 24 inclLes ; heating surface, 3,010 square feet ; steam pressure, 200 pounds ; weight, 8734 tons ; tractive effort, 36,507 pounds,
POWERFUL ENGLISH LOCOMOTIVE FOR SUBURBAN TRAFFIC.
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pounds to the square inch and the steam is expanded
in three high-pressure cylinders, two being outside
the frames and one between the frames on the center
line of the engine. Each cylinder is 18% inches in
diameter by 24 inches stroke. To avoid having to
incline the middle cylinder, a divided connecting rod is
used, the leading axle passing through the connecting
rod and being slightly bent to enable it to clear. The
ten driving wheels, all coupled, are 4 feet 6 inches in
diameter, and the rigid wheel-base, which is equally
divided, measures 19 feet 8 inches. The length of the
engine over all is 37 feet 9
inches, and its total weight is
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yards away in a line with the tent in which the trans-
mitting set was placed. In both cases one spike was
driven into the ground close by the transmitter.

The receiving set comprises two similar iron spikes,
driven into the ground to a depth of an inch or two,
and connected up to a tripod on which are placed a
series parallel and with a transformer and two deli-
cate receivers or resonators. The interrupter breaks
contact 700 tines a minute.

By adjusting his earth connections the operator can
focus the waves on any field that he may wish to ex-

871 tons.

This new departure in loco-
motive practice will be
watched with great interest by
engineers on both sides of the
water. Mr. Holden claims that
the fight between steam and
electricity as the motive power
for suburban traction is not by
any means decided, as yet, in
favor of electricity. Although
we do not agree with him in
this, we have no doubt that
this engine will show marked
power and economy as com-
pared with the lighter engines
hauling smaller trains, which it
is intended to displace.

ORE FINDING BY ELECTRICITY.

BY HERBERT C. FYFE, LONDON.

The writer has recently been
afforded an opportunity of wit-
nessing the new Draft-Williams
method of electrical ore find-
ing in operation on actual min-
eral lodes at the Telacre Mine,
Prestatyn, North Wales.

The inventors, Mr. Leo Draft
and Mr. Alfred Williams, claim
to be able to detect the pres-
ence of certain mineral ores
invisible to the eye, and during
the course of the last few
months to have located, traced,
and mapped out metalliferous
deposits of various natures which were quite invisible
to the prospector and undiscoverable by mining engi-
neering.

In many cases mine prospectors have made borings
and opened up lodes solely on the strength of the in-
ventors’ predictions, and have discovered new and
unsuspected sources of mineral ores, which are now
being worked at a profit.

It is claimed that by the Draft-Williams methced not
only can deposits be located, but that the extent and
depth of the lode can be determined with an accuracy
that is quite impossible with any existing system of
prospecting.

Before giving an account of what the system has
already accomplished, mention must be made of the
instruments employed.

There are two stations, the transmitting and the
receiving. At the former there is a battery of 12 volts,
giving 4 amperes and 50 watts; a special form of break
works in methylated spir-
its, and is driven by a
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ORE PROSPECTING BY MEANS OF ELECTRICITY.

plore; the lines of force travel outward and onward
until they reach the iron spikes in the receiving set.
When this occurs, the observer can by means of the
resonators detect their presence by hearing the noise
of the break, or by the sparking across the gaps.
Now, in a normal condition, i. e, if the ground be
of a homogeneous character, the prospector should
hear the noises loudest when exactly opposite the
center of the base line of the transmitting station.
The existence, however, of a vein or reef containing
metal has the tendency of throwing the waves out of
normal course, by reason of the fact that it has a dif-
ferent conductivity from the material by which it is
surrounded. The prospector must therefore make his
earth connections in different places, and shift his
position until he can detect the presence of the waves.
When directly over the lode, the noise in the resona-
tors will be loudest.
Condenser-discharges

from lodes manifest them-
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selves as overtones in the receivers, and at certain
spots or nodal points the noise will cease altogether,
owing to the influence of the waves.

The condenser discharges can be heard over some
lodes when the distance from the inductor is so great
that the noise of the break or of the spark gap cannot
be heard; thus they form a great assistance to pros-
pecting, helping to determine, not only the position
and depth of a mineral deposit, but also, to a great
extent, its nature and characteristics.

The area to be energized by the electric waves may
be as small as 300 square feet
and as large as 30 square miles,
and the terminals may be
placed hundreds of yards
apart.

It is interesting to note that
so far back as the year 1830
Fox made some experiments
with a galvanometer with a
view of attempting to deter-
mine the continuation of ore
bodies. This méthod has since
been tried on many occasions,
but in nearly every case un-
successfully. Recent varia-
tions of this consisted in con-
necting a current to earth and
to watch the swinging of the
galvanometer’s needle or some
equivalent. The idea was that
the presence of a mineral lode
would decrease the local resist-
ance of the earth, thereby al-
lowing more eurrent to flow
through the galvanometer,
which would thus indicate the
presence of the lode.

Mr. Alfred Williams in-
formed the writer that he had
measured over a hundred
lodes in Alaska, British Co-
lumbia, the United States,
Wales, and Cumberland, and
had been unable to detect the
slightest variation in resist-
ance on the surface.

More delicate instruments
than the old galvanometer have
been employed in the measure-
ment of earth resistance, and mining engineers and
prospectors know only too well the numerous instru-
ments and processes that have been brought before
their notice.

With the exception of the dip needle, which is used
in prospecting for magnetic ores, no instruments are
used by the modern prospector, who trusts to his
geological knowledge, his past experience, his maps,
and his knowledge of the country.

Prospecting is, of course, a very inexact science, and
the mining world, it need hardly be stated, would wel-
come with open arms a system of ore finding which
could be depended upon and which would do some-
thing toward lessening the yearly loss entailed in
making borings which prove unsuccessful, and in
opening up lodes which turin out to be not sufficiently
promising to encourage the mine proprietors to con-
tinue their working.

In "1899 the inventors commenced experimenting

with electrical methods of
ore finding, and in 1899

motor, whicn is supplied
with current by a special
local battery and a primary
condenser. The current is
next led through the pri-
mary by an inductor, a
special form of induction
coil having a large core
and very heavy winding
on the secondary circuit.
The current now passes
through a secondary con-
denser to adjustable se-
ries and parallel spark
gaps. The electric waves
generated by this arrange-
ment are taken to earth
by means of two iron
spikes driven two to
three inches into the
ground. At the Telacre
Mine there were two cir-
cuits, one vertical, the
other horizontal. In the
former case the wire was
taken down the mine
shaft close at hand and
along the tunnel as far as
the fore-breast, a distance
of 200 yards; and in the
other it was placed some

DETECTING THE EARTH CURRENTS SENT OUT BY THE TRANSMITTER.
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Mr. Williams, in place of
a galvanometer or poten-
tiometer, used his body by
passing quickly pulsated
induced currents from a
dry cell and a small coil
in series with the earth.
By this method the slight-
est increased intensity in
the current flowing by vir-
tue of the decreased re-
sistance of the earth was
instantly noticed.

He, however, soon aban-
doned this method as use-
less, for reasons character-
istic of all earth measure-

ments.
Messrs. Draft and Will-
iams made their first

practical experiment with
their present system in
Seattle, Wash,, and San
Francisco, Cal. These met
with success, and the next
trials were made in the
southeastern Alaskan
archipelago. Coming to
England, they have
achieved considerable suc-
cess in prospecting for
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lead and zinc ores in Wales and for nemalite in Cum-
berland. The following is an instance of successful
prospecting with this method.

The lead and zinc mines at Cwmstwth, Devil's
Bridge, Cardiganshire, Wales, owned by Mr. H. Gam-
man, have been worked for the past 1,700 years, and
a good-paying lode was found to cease suddenly in one
direction. After costly and numerous attempts to dis-
cover this lode beyond this fault, the attempt was
abandoned.

Mr. Williams, being called in, placed the two elec-
trodes at a considerable distance from the broken lode
on unmined ground, and in such a position that a per-
pendicular through the center of the line joining the
two electrodes would coincide with the run of the lode
as worked out.

The current streams from the one electrode to the
other would thus. under normal conditions of homo-
geneity, pass at right angles through the extension of
the lode if it existed beycnd the fault.

Exploring with the resonators, Mr. Williams found
on the hillside that the line of normal current flow was
in several places rotated through a very considerable
angle. After careful mapping out of the results ob-
tained, the direction of the lode was finally predicted.

A tunnel was at once commenced by Mr. Gamman’s
instructions, with the result that a good lode of lead
and blend was discovered after a drivage of less than
three fathoms. Mr. Gamman {old Mr. Williams that
in proof of his belief in his modus operandi, he had
ordered a third drivage to be started, to reach the rich
ore detected by the instruments at a lower level.

Transmitting Apparatus.

BATTERY BREAK
i
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INDUCTION COIL
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SECONOARY
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EE.
ADJUSTABLE SPARK GAPS
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(3 (3
SERIES PARALLEL AN

o
SwiTcH TRANSFORMER
E €
TELEPHONES
Receiving Apparatus.

DIAGRAM OF THE DRAFT-WILLIAMS SYSTEM OF ORE
PROSPECTING.

‘“Had your instruments,” writes Mr. Gamman, ‘“been
discovered years ago, it is my opinion that tens of
thousands of pounds would have been saved in these
mines alone.”

It will, of course, be necessary to train mining engi-
neers and prospectors in the use of the instruments and
in the detection of the presence of the waves. The
whole outfit is, however, simple and easy to work with.
Its development during the next few years will be
watched with interest by all interested in mining
operations.

[While this method of finding ore enables the pros-
pector to detect and locate a body which is a good
conductor of electricity, it, on the other hand, offers
him no guarantee that this conductor is valuable ore;
for any metal substance, such as iron piping or a piece
of wire, or better still a stratum of moist earth or a
subterranean stream, would affect the detecting instru-
ment and indicate a vein of ore. Nevertheless, though
this be so, the Draft-Williams system should be of
valuable assistance to the prospector, because it re-
duces greatly his chances of failure by assuring bim of
the location of some good conducting medium, which
can be further investigated by boring or some other
test.—Eb.]

_— -

It is announced in Berlin that Count Zeppelin’s air-
ship shed on Lake Constance, together with his appar-
atus, will be sold at auction. The count is a poor
man. He sank over one million marks in the enter-
prise.

In Sweden books are placed in third-class railway
cars for the free use of passengers. A similar plan is
about to be adopted in Denmark.
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ALEXANDER GRAHAM BELL.
BY MARCUS BENJAMIN, PH.D

The World’s Fair held in Philadelphia in 1876 had
for its principal object the celebration of the one hun-
dredth anniversary of our national independence, but
of greater importance was the demonstration of the
wonderful mechanical genius of our people, that has
since given to the United States the industrial su-
premacy of the world. An event of that exhibition
that is now historical is characteristic. Men of science
had come from various countries to examine and study
the numerous inventions that were to be seen. A dem-
onstration of the transmission of sound by electricily
was anncunced, and a special wire connecting widely
separated parts of the grounds was installed. There
were those who were incredulous of the possibility of
sending the human voice,over so great a distance, and
they did not hesitate to express that opinion, but
the youthful physicist with a boldness begotten of
knowledge insisted that the instrument would do what
he claimed for it, and it did. Distinct and clear came
the tones of the voice at the other end of the line,
forcing conviction upon those who were doubtful, and
a new invention—the telephone—was given to hu-
manity.

A few words will suffice to give an outline of the
inventor’s career. Alexander Graham Bell was born
in Edinburgh, Scotland, in 1847, and in 1872 settled in
Boston, where he was called to the chair of Vocal
Physiology in Boston University, and there introduced
the system of visible speech invented by his father.
the venerable Alexander Melville Bell. The success of
the telephone brought him fame and ample means, and
having married the daughter of the late Gardiner G.
Hubbard, he settled in Washington, residing there
during the winter months, and spending the summers
at his country place at Cape Breton.

While he is a man of leisure, as the phrase goes, Mr.
Bell finds much to occupy his attention, and he has
but little spare time. During the season that he spends
in Washington, which is frequently interrupted, how-
ever, by trips to Florida or California, and to Europe,
as is shown by the many interesting objects that he has
gathered from various parts of the world, with which
his house on Connecticut Avenue is filled, he neverthe-
less finds much to do with several institutions in
which he is interested, for he makes the pursuit of
knowledge his principal pleasure.

It will be remembered that for his invention of the
telephone, the French Academy bestowed upon him its
valuable Volta Prize of 50,000 francs, and with this
sum, together with important additions, he founded
in 1883 the Volta Bureau. A building was erected in
Georgetown in which a library is installed and facili-
ties are afforded for the study of problems by the solu-
tion of which the condition of deaf mutes may be
improved. He frequently visits this Bureau, and exer-
cises toward it almocst a paternal interest.

Another institution in which Mr. Bell takes great
interest is the Smithsonian Institution. He has fol-
lowed most closely the experiments made by Secretary
Langley in aerodynamics, and in 1891 presented him
with the sum of $5,000 for the further prosecution of
his investigations. Mr. Bell was an eye-witness of the
successful ascensions of Dr. Langley’s aerodrcme in
1896, and communicated a description of those flights
to the French Academy of Sciences. Mr. Bell was ap-
pointed in 1898 to the vacancy on the Board of Regents
caused by the death of Mr. Gardiner G. Hubbard, and
he also succeeded to Mr. Hubbard’s place on the Execu-
tive Committee. He has recently advocated with much
earnestness the bringing of Smithson’s remains from
Genoa to Washington, offering most generously to de-
fray the expenses, provided the Regents will care for
them on their arrival in this country.

Mr. Bell devotes considerable attention to the Na-
tional Geographic Society, of which he is president, and
the erection of the new building, a memorial to the late
Mr. Hubbard, its former president, now rapidly ap-
proaching completion, is carefully watched by him.
Whenever questions concerning the policy of the So-
ciety come up for consideration, or indeed other im-
portant matters pertaining to the development of
geographic science, he gathers the Board of Managers
around him at Itis home, and the subject is then thor-
oughly discussed. Two topics of more than common
importance are now receiving much careful considera-
tion. The first of these has to do with the Geographic
Congress which is to assemble in Washington a year
hence, and for which plans are now being matured;
and the other is the selection of a suitable representa-
tive to accompany the Ziegler Expedition to the North
Pole.

As a host Mr. Bell is most delightful. For several
years his Wednesday evenings have been noteworthy,
for to his home are invited men who know things, and
who have something to say that is worth listening to.
Distinguished visitors to the capital are invited to
meet the men of science whose regular duties make
them part of the official life of Washington; and Simon
Newcomb, most eminent of American astronomers,
S. P. Langley, the distinguished Secretary of the Smith-
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sonian Institution, Carroll D. Wright, first among
political economists and statisticians, Harvey W. Wiley,
the genial chief of the chemical division of the De-
partment of Agriculture, Willis L. Moore, the able
head of the Weather Bureau, O. H. Tittman, of the
Coast Survey, and the many younger men whose names
need not be mentioned here, for they fill the pages of
the most recent scientific journals, announce their lat-
est discoveries, which are pleasantly discussed and
commented on. It should be mentioned that as presi-
dent of the National Geographic Society he frequently
entertains distinguished explorers and traveiers. The
splendid reception that was tendered to Nansen a few
years since was an event that will be long remembered,
and this winter De Windt was'made the guest of honor
at a reception given by Mr. Bell after his recent lec-
ture “From New York to London by Rail via Bering
Strait.” It is by such means that he finds his greatest
enjoyment.

At his summer home in Cape Breton Mr. Bell finds
it possible to devcote even more time than ever to his
hobbies, and these, as I have tried to show, form his
chief enjoyment. His kite experiments, concerning
which so much has been written without authority,
have occupied much of his time; and it may be said
that at one of his Wednesday evenings during the past
winter he was prevailed upon to describe these experi-
ments, the results of which will shortly be prepar-
ed for publication; it may be now said that after
many trials with various forms of kites it became ap-
parent that certain forms possessed greater force than
others, and showed a power quite capable of carrying
several hundred pounds. Another interesting investi-
gation which he has carried on at his summer home
has been the improving of the breed of sheep on his
farm. He found curicusly enough that the amount of
food given to the animals seemed to have a direct rela-
tion to the sex of their young. His results of this in-
vestigation were presented before the National Acad-
emy of Sciences at the spring meeting in 1901, and
referred to in the SciExTIiFIc AMERICAN for April 27 of
that year.

Naturally Mr. Bell has received many honors. The
French government, ever quick to reccgnize science,
has conferred upon him the decoration of the Legion
of Honor in one of the higher classes. 'The Society of
Arts in London in 1902 gave him its Albert medal,
which is awarded only to those who by their writings,
researches, inventicns, or investigations have done
something that will forever be of lasting benefit to
humanity. Eads and Edison are the only Ainericans
who have previously received this medal. In 1883 he
was chosen a member of the National Academy of Sci-
ences in our country.

Universities at home and abroad have conferred hon-
orary doctcrates upon him. The National Deaf Mute
College of Washington and the University of Wiirzburg,
Bavaria, have given him the degree of Ph. D. The ex-
ceedingly ingenious electrical device, by means of
which the exact location of the bullet in President Gar-
field’s body was detected, was invented by him and
gained for him the honorary conferment of the de-
gree of M. D. from the University of Heidelberg at the
time of the celebration of its fifth centenary. Amherst
(1901), Harvard (1896), and St. Andrews (1902) have
conferred upon him the degree of LL. D, and that from
Harvard was in special recognition of his method of
improving the condition of deaf mutes.

PROF. BELL’S KITE EXPERIMENTS.

The final paper read before the last meeting of
the Academy of Sciences was “On the Tetrahedral
Principle in Kite Structure,” by Alexander Graham
Bell. At the outset he said that in the old Hargrave
box kite, and all subsequent kites and flying machines
of the same order, there were two important defects,
which he described as follows: The box Kkite is
braced in a horizontal and vertical direction, but not
otherwise, so that cross supports have to be intro-
duced in the frame, which increase the weight with-
out adding to the flying power, and at the same time
operate as an obstacle to the wind. The chief defect
of the box kite, of which Dr. Langley’s aerodrome is
an elaboration, is that the weight increases with the
cube as rapidly as the lifting power does with the
square, so that the larger the kite, the less it will lift
in proportion. In view of these facts, he had been
led, he said, to construct a kite, the frame of which
would present the form of a triangle no matter from
what side one viewed it. In other words, the frame
was a perfect tetrahedron; and in experimenting
with the same, he found, as he had expected, that it
was self-braced in every direction, and moreover,
that the lifting power increased at a greater ratio than
the increase in weight. He was, furthermore, sur-
prised at the facility with which such a kite could
be managed. By combining a great number of these
kite terahedrons he had recently built up an immense
kite, with which he successfully lifted not only a man,
but a weight of 200 pounds, showing the vast improve-
ment of this over all previous machines of the same
order.
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Corxvespondence.

European Fire Engines,
To the Editor of the SCIENTIFIC AMERICAN :

In your article on European Fire Engines, published
in the SciExTIiFIc AMERICAN for January 17, 1903, certain
mis-statements are made in a note, which we feel called
upon to correct. The system of supplying the hose with
water directly from the hydrant by means of a snort
connecting hose under the pressure in mains has long
been known and applied in German cities where street
hydrants have been installed. In village communities,
where there is no system -of supply pipes, but where
the head of the water is considerable, iron pipes ars
driven into (h¢ soil, by which pipes the subsoil water
1s directly fed tu the hose.

Every hand pump and iikewise our own motor-
driven fire engine is provided with a device, whereby
it is possible, without uncoupling the section-hose, to
draw water from without or from the tank on the en-
gine. This device is merely a three-way valve, the ap-
plication of which in this connection seems to have
escaped the notice of the author of your article.

The provision of a water-tank on the engine is ad-
vantageous for the reason that it renders it unnecessary
to carry a separate water receptacle. A water recep-
tacle in a fire engine is never unnecessary, since in
some cases it may be very serviceable, for example, if
a water pipe should burst.

It is true that in Vienna water casks of 1,000 liters
capacity are used; but if the city had the water-supply
system referred to in the article, it would be unneces-
sary to employ these casks.

Freiburg i. B., April 8, 1903. GRreTHER & Co.

[Our correspondents acknowledge that the incorpo-
ration in their machine of a water-tank obviates the
necessity of carrying one along. Why is one at all
necessary if the engine is directly connected with the
hydrant by the three-way valve? It is said that such
a tank is “never superfluous.” Why not? If a hy-
drant break, water can be taken from another. Of what
use is a tank on the truck unless there be other trucks
with tanks at hand to keep it filled? Clearly, the tank
must be used for something; and if the hydrant be
used, the need of a tank is not very apparent. What
the conditions may be in Vienna now, we do not know;
but we were careful to state in the footnote to the
article criticised that the conditions described pre-
vaiied in Vienna several years ago. And that state-
ment was made on the strength of actual observation.
—EDb.]

A ——

The Duodecimal System Again,
To the Editor of the SCIENTIFIC AMERICAN:

Referring to the article of N. Y. Hubbard, on page
299 of ScienTiric AMERICAN of April 18, allow me to
szy: All of Mr. Hubbard’s objections to duodecimals
fade away, provided the arithmetic is brought to that
change along with all tables. Duodecimals would
then have all the advantages claimed for decimals,
and many that decimals never can have.

Try to teach a child fractions by means of a decimal
numeral frame, and see how poorly you will succeed
compared to the same effort with the aid of a duo-
decimal frame. Seek to pack a hundred different
articles each by tens in boxes, and see how great a
proportion of them will be utterly unmanageable, and
then see how readily they will nearly all conform to
the necessity of the situation by packing in dozeus.
When you have them in boxes, try your hand at pack
ing the boxes by tens in cases, and see how soon
your troubles begin, and how difficult they will be to
get rid of. But try packing them in dozens, and see
how readily you will solve the problem in almost
every case.

The great superiority of duodecimals in the practi-
cal, everyday affairs of trade, commerce, and ordinary
business is so great, that no laws in any manufactur-
ing or commercial country can be made that can com-
pel the use of decimals to the displacing of dozens and
grosses.

James Watt, Thomas Jefferson, John Quincy Adams,
Abbe Gabriel Mouton, and N. Y. Hubbard may have
spoken favorably of decimals, but it would have been
impossible for either of them to show that eight,
nine, twelve, or sixteen was in any way inferior to
ten as a base number for the practical affairs of life,
while as a matter of fact either one is superior, and
twelve is almost infinitely superior to ten. You can
divide ten by two and five without a remainer, and
that is the limit; but you can divide twelve by two,
three, four, and six.

We believe every reader of the SCIENTIFIC AMERICAN
would be interested in the editorial opinion of the
paper as to whether, in the practical business affairs
of the world, twelve would or would not be superior
to ten as a base number, and given a system of num-
bers based thereon, whether duodecimals would not
be superior to any system that can be devised from
the use of decimals. R. C. ELDRIDGE.

Niagara I'alls, N. Y., April 17, 1903.
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Automobile News.

It has been definitely decided that the Gordon-Ben-
nett race will be held on July 2. The race will be
followed by a fortnight devoted to tours, hill-climbing
contests, motor-boat races, etc.,, in Ireland. It is ex-
pected that many English and American motorists will
attend and participate in these events.

As a result of the so-called eliminating trials for
ccntestants to represent America in the Gordon-Ben-
nett Cup race, it has been decided to send, in addi-
tion to Alexander Winton, Louis P. Mooers with his
Peerless racer, and Percy Owen with his Winton. The
latter succeeded in covering 5 miles in 5 minutes,
25 seconds, but Mooers’ machine was not in very
good shape and did not make any startling bursts of
speed. H. S. Harkness was present at the trials, but
the new racer he is having specially built was not
ready. He will probably go to Ireland as a substitute,
however, after running his racer in the Paris-Madrid
race the last of May.

In the Nice-La Turbie hill-climbing contest on April
1, which was brought to an abrupt end by the fatal
accident to Count Zborowski, one of the first three
contestants who preceded him and were also mounted
on Mercedes machines, came within one-fifth of a
second of equaling Gabriel’s record of 15 minutes, 45
seconds, made last year, while another, Hieronymus
Ly name, made 1 minute, 18 1-5 seconds better time
than Gabriel, and established a new record of 14
minutes, 26 4-5 seconds.

At the annual speed trials held at Nice on April 7,
Leon Serpollet on his steam racer covered a kilometer
from a flying start in 29 1-5 seconds. This was 3-5
of a second better time than he made last year, and,
it being the third time he has won the Rothschild cup,
according to the rules he is now the owner of it. No
less tlian eight contestants broke the mile record from
a standing start of 1 minute, 9 seconds, until then
held by Augieres. The best time made in this event
was that of Mr. Alfred Harmsworth in a 60 horse
nower Mercedes car. This was 1 minute, 3.72 seconds.

Two other interesting events that occurred during
the Nice automobile week were the brake and con-
sumption tests. The former test consisted in running
the cars down a hill in a minimum and a maximum
time, and having them make four stops during the
descent. A maximum distance of 65 feet was allowed
in which to make a stop. The best showing was
made by three Rochet-Schneider cars, which made
stops in 19.68, 39.37, and 55.77 feet respectively, the
times taken in descending the hill being 19 and 20
minutes. In a test made running down hill back-
ward, stops were made in 6.06, 8.43, and 10.49 feet.

Each contestant in the fuel consumption test was
allowed 100 grammes (3.53 ounces) of gasoline per
50 kilogrammes (110.23 pounds) of gross weight of his
machine. A 6 horse power Renault voiturette and two
¢ horse power de Dion ‘“Populaire” machines made the
best records. The fuel consumed, distances covered,
and times were as follows:

\
. QGasoline | Distance v
Cars Consumed| Traversed | 1me
1 890 kgs.| ga ~19 1me

. . . 83702 kms | h. m, s.
6 h. p. Renault Voiturette........... % 4&33}2})& 20.028 miles| 1 27 24
. . 1.880kae | 31 483 kms.| h. m. &

6 h. p. de Dion Bouton ‘Populaire ”{ Zgggéga 19.550 miles| 1 33 39
oo § 1068 kes. ) gq 50 h. m. s

6 h. p. de Dion-Bouton ‘Populmre”\t Ag{%lgglrg?s 19.(2]82 mﬁless 1 33 30

The Automobile Club of America will hold a com-
mercial vehicle test on May 20 and 21. There are
cix classifications of vehicles according to the load
carried, the loads ranging from 750 to 20,000 pounds.
According to the rules, a vehicle may carry 300 pounds
more or less than specified in the class in which it is
rlaced, provided the dead load carried, exclusive ot
driver and observer, be at least 50 per cent of the
weight of the vehicle. Electric vehicles will be al-
lowed one stop for charging, but the current used will
count against them. Stops made by gasoline or steam
trucks or delivery wagons for fuel or water will also
he penalized. A 40 mile route around the city will
be covered each day, the first day without stops and
the second with a certain number according to the
size and weight of the vehicle. An accurate account
of fuel consumption will be kept, so that the cost
per ton-mile with the different kinds of power can
be figured. The contest will doubtless throw some
light on the cheapness of automobile transportation
when wear and tear and depreciation of machinery
and hatteries are left unconsidered.

The Bailey automobile bill,, which was passed by
the New York State Legislature on April 22, has some
peculiar clauses in which its originator evidently at-
tempted to make automobiling impossible. One of
them is to the effect that no automobile shall pass a
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person walking, or driving a horse on the highway, at
a graater speed than 8 miles an hour. As most horses
are capable of slightly exceeding this speed for some
distance if urged, an automobilist overtaking a horse-
drawn vehicle may be compelled to take its dust for
several miles before it will come within the limit at
which he is allowed to pass. Another clause forbids
a faster speed than 10 miles an hour when passing a
scl.ool house on week days or a church on Sunday.
The only feature of the bill that is to be commended is
the clause making it impossible for the authorities of
any city or town to pass an ordinance compelling a
siower speed than 8 miles an hour in the built-up
part of the city, 15 miles an hour where the houses
are 100 feet apart, and 20 miles an hour in all other
places.
@

Engineering Notes,

Some interesting and valuable particulars regarding
turbine air compressors have been announced in a
lecture by the Hon. C. L. Parsons, the inventor of the
steam marine turbine. The Parsons Company is now
making a specialty of this apparatus, and some very
remarkable results in contrast with air compressing
plants have been attained. In one case a compressor
driven by an electric motor, supplying air at a pressure
of 2 pounds per square inch, delivered 3,500 cubic feet
per minute, and the efficiency of the plant as measured
by the ratio of air horse power to electric horse power
was 61 per cent. With the Roots blower, which was
previously used, the efficiency measured was only 41
per cent. In another similar plant in work at a foun-
dry near Leeds, 11,300 cubic feet of free air is supplied
per minute at 3 pounds pressure. In this instance
the air turbine is driven by a steam turbine running
at 5,200 revolutions per minute, and the air horse
power is 61 per cent of that theoretically obtainable
from the steam used.

Dr. Robert H. Thurston, of Cornell University, soys
that two controlling tendencies mark the improve-
ment in the efficiency for commercial purposes of every
product of the engineer’s labor; their resultant varies
as the one or the other is in the ascendant. These are
increasing costs with increasing efficiencies, and ad-
vancing expenditures with diminishing gain. As the
outgo for increments of efficiency and economy contin-
ues, the gain by increased efficiency is partly, or whol-
ly, or more than wholly, compensated by the simultan-
eous increment of cost. With the crude apparatus of
the earlier stages of uneconomical and incomplete in-
dustrial systems, there usually exist great opportunities
for improvement by refinement of the apparatus and by
systematizing the industry at, often necessarily, in-
creased cost in the form of invested capital. Later,
the possibility of further improvement lessens, and
the costs to secure any given gain increase, until it ulti-
mately becomes a fact that more must be paid for a
given gain than it is worth, and the net outgo on the
improved apparatus or system becomes, interest and
sinking fund included, more than that on a less per-
fected machine or system. What may be called a
“golden mean” is thus always found at that stage at
which the cost of additional economies will exceed the
necessary cost of securing them and where the result
of securing them is loss rather than gain. The result-
ant of the two tendencies takes a direction which thus
tends toward the unprofitable, and a limit may thus
always be expected to be found, beyond which further
refinement is financially undesirable.—Cassier’s Maga-
zine.

Of late years the size of gas engines has much in-
creased. Many makers are now building machines of
2,600 horse power, and are ready to double this effi-
ciency. The development of large gas engines is
closely connected with the evolution of the fuel-gas
processes, and it is noteworthy that the first gas en-
gines in England above 400 horse power were operated
with producer gas, while many of the large gas en-
gines in Eurcpe have been built for use with blast
furnace gas. In August, 1902, two English firms had
under construction over fifty gas engines varying in
size from 200 to 1,000 horse power. A classified list
of engines made or making shows 327 such with an ag-
gregate horse power of 182,000, or about 560 horse
power per machine. The last volume of the United
States census reports 18500 combustion engines in
the country, with a total capacity of 165,000 horse
power, or only about 9 horse power on the average.
This state of things is not likely to last long. One
American firm has already sold cver 40,000 horse power
of large engines, most of them of 2,000 and several of
1.000 horse power. Another has recently built two
4.000 horse power gas compressors and a number of
1.000 horse power gas engines. The gas engines of
the larger sizes are extensively used for generating
eiectric light and power, but there is a. decided ten-
dency to employ the smaller sizes direct as motors.
Cheap fuel gas processes will bring the gas engine to
replace the electric motor for very many purposes,
and we may lock for development along these lines in
the near future.
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EXPERIMENTS IN FOOD PRESERVATIVES CONDUCTED
BY THE DEPARTMENT OF AGRICULTURE.
BY OUR WASHINGTON CORRESPONDENT.

That the public is entitled to an exact knowledge of
the things that it purchases, is becoming more and
more a recognized fact, and especially so in regard to
food. The addition of an ingredient to a standard
food product may or may not have a deleterious ef-
fect, depending, for instance, among other things,
on the constitutiod of the individual, and experts have
frequently testified, both in published volumes and be-
fore courts, to opposite opinions. It was
in consequence of this condition of af-
fairs that by Act of Congress, approved
on June 3, 1902, funds were provided “to
enable the Secretary of Agriculture to
investigate the character of proposed
food preservatives and coloring matters,
to determine their relation to digestion
and to health, and to establish the prin-
ciples which should govern their use.”
This work was naturally assigned to
the Bureau of Chemistry, in the Depart-
ment of Agriculture, and is now being
actively carried on under the direction
of its chief, Dr. Harvey W. Wiley.

Early in December of last year a kitch-
en and dining room were fitted up in
the basement of the building occupied by
the Bureau of Chemistry, after which
application was made to the Civil Ser-
vice Commission for a cook, and an ex-
pert was obtained, whose skill and
knowledge were certified to by several
of the bon vivants of Washington. The selection of
young men on whom to experiment was not so easy,
for the all-powerful Civil Service Commission was
for once impotent, and in consequence volunteers were
called for. In time Dr. Wiley succeeded in obtaining a
dozen or more young men, chiefly from his own Bureau,
who were willing for the cause of science to submit
themselves to the experiments.

In order to secure the desired results, it became
necessary to determine a series of facts concerning
the subjects. Accordingly they were at the outset
critically examined by a physician from the Bureau of
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Public Health and Marine Hospital Service, and then
for a period of time were fed on pure food, so as to
determine exactly what quantity of food was neces-
sary for their normal diet. That is to say, each man

throughout the entire course of the experiments is al-
lowed only the same amocunt of food, which, however,
may vary with the individual, but which amount is
determined after experimentation to be just enough to
maintain the individual in a normal condition. Charts
were prepared for each person, on which the weight is
daily recorded, and also a record made each day of
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concerning which it is generally admitted that it is a
most excellent preservative, especially for meats and
dairy products. A small quantity of borax will act as
a preservative just as well as a large quantity of salt.
Therefore admitting, for the sake of argument, that
borax taken in certain quantities does derange the
physiological functions, it is probable that it does not
do so to such an extent as does the larger quantity of
salt which must be used as its substitute. In the case
of meats, if preservatives are really injurious, the in-
jury is a necessary evil, unless the meats are pre-
served solely by the canning process.
In some instances, such as with hams
and breakfast bacon, this method would
practically destroy the qualities of those
meats which are most desired.

The young men having reached a nor-
mal condition, that is, possessing a con-
stant weight, and the proper amount of
food for each having been determined,
they were divided into two sets of six
each, and the experiment began. One
set was fed with pure focd only, and the
other set with food to which borax, in in-
creasing amounts, was added, and the
effects on metabolism noted. These ex-
periments continued for about four
weeks, when the young men changed.
That is to say, those who had been eat-
ing the food to which borax was added
were now fed only on pure food. There

Fg. 1.—Prof. Wiley at Table With His Guests.

the temperature taken before and after dinner. The
number of heart beats and the respiration are deter-
mined twice daily, the blood corpuscles are counted,
and the amount of hemoglobin in the blood meas-
ured. Of course it is understood that the subjects
were pledged to eat only the food given to them
by Dr. Wiley, and to refrain from the use of stimu-
lants, although tobacco is allowed during the experi-
ments in the regular manner in which it had been
used.

The selection of the first substance to be experi-
mented with was considered, and borax was chosen,

Fig. 4.—Drs. Wiey and Bigelow Examining the Capsules in
Which the Preservative is Admiuistered.
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Fig. 3.—Drs. Wiley and Bigelow Inspecting the Dishe:
in the Drying Oven to See if They are Ready
for Weighing.

was also a special set, consisting of two

young men, who were fed continuously

on food containing borax. It is under-
stood, of course, that the object of the investigation
is to ascertain the changes that occur in the subject,
in consequence of the use of the special preservative
employed, which in this instance was borax. There-
fore, the exact quantity of focd required normally by
the individual being known, he is given exactly that
amount, with the addition of varying proportions of
borax. The food is carefully analyzed, so that it may

be known exactly how much of each ingredient is
given to him, and all that is excreted, both solid and
liquid, is carefully weighed and analyzed. By striking
a balance, the precise amount assimilated is deter-

Fig. 5.—The Apparatus Used tor the Determination of

Nitrogen.

EXPERIMENTS IN FOOD PRESERVATIVES CONDUCTED BY THE DEPARTMENT OF AGRICULTURE.
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mined, and the changes in weight or metabolism show
the results of the value of the food on the individual.
It may be added that the services of some twenty chem-
ists and assistants are required for the various an-
alyses that are essential in this investigation.

A few words about the food may be ¢f interest. The
meals are simple, but the best food obtainable is pro-
vided, including fruits and vegetables of the season.
For breakfast, which is served at 8 o’clock, a cereal,
meat with mashed potatoes, bread and butter, and cof-
fee and milk, are furnished. At 12, a luncheon is pro-
vided, consisting of soup, bread and butter, fruit and
milk. The dinner is more elaborate, and occurs at 5:30
in the afternoon, and a typical meal is the following:
Roast beef, mashed potatoes, string beans, bread and
butter, milk and sugar, with boiled rice as a dessert,
and coffee. In order that the proportion of meat may
be constant in its value, and so that a fair sample
may be secured for analysis, it is ground up before
it is served. The bread is specially prepared on a
constant formula. Condiments, such as salt, pepper,
and certain spices, are permitted, but the quantity
taken by each individual is determined.

Unfortunately, at the beginning of the investigation
there was a disposition on the part of some of the
newspapers to treat the experiments in a spirit of lev-
ity, and stories were told of how, for instance, the
coffee of one of the subjects was sweetened with a
quinine pill, and the occurrence of slight digestive
disorders was magnified into cases of sertous poisoning.
But these, it is almost unnecessary to say, were due to
the desire of the reporter to make ‘“copy.” But in con-
sequence of these stories Secretary Wilson, of the
Department of Agriculture, than whom no one is more
able and progressive, wisely issued an order that no
further information should be given to the public.
This regulation has also the additional merit of pi‘e-
venting the publication of undigested periodical re-
turns.

It is generally assumed that the experiments with
borax will be continued until June, when a further
selection from substances, such as benzoic acid. for-
maldehyde, salicylic acid, sodium benzoate, and sul-
phurous acid, will probably be made. It is expected
that several years will elapse before the entire series
of experiments will be completed.

As to the ultimate value of the result to be obtained,
it may be said that the information will be of service
in shaping intelligent legislation, regulating commerce
in food products, securing the removal of unnecessary
and unjust restrictions, and making effective those
that are necessary and just. It will serve as a basis
for international agreement in regard to the composi-
tion of preserved foods. At present different nations
have widely different laws to protect and regulate the
importation and exportation of food products. The ex-
periments will serve also as a basis for ratiocnal advice
on the part of hygienists and physicians in regard to
the foods that should be or should not be used by per-
sons in ordinary Lealth, and they will be especially
valuable in the treatment of invalids. The investiga-
tion will produce results which will tend to conserve
the public health and guard the invalid and the weak
person from injurious substances.

The illustrations show the various phases of the
work.

In Fig. 1 will be seen the arrangement of the two
tables, with Dr. Wiiey at the head of the table to the
right. Fig. 2 represents Dr. Bigelow examining the
cooked food in the hygienic kitchen. Fig. 3 represents
the method of conducting the chemical test with the an-
alyses of foods and excretions. Drs. Wiley and Bige-
low are inspecting the dishes in the drying oven to see
if they are ready for weighing. Fig. 4 shows Drs.
Wiley and Bigelow examining the capsules in which
the preservative is administered. The nitrogen bal-
ance is the most important of the factors determined
in controlling metabolism; Fig. 5 shows the appar-
atus used for the final determination of the nitrogen in
the foods and excreta. Dr. Bigelow and Mr. Trescott,
the nitrogen expert of the Bureau of Chemistry, are
conducting the determination.

—_— - ——
CONDITION OF THE WORK ON THE SUBWAY.

In agreement with a practice which we have followed
each year since the opening of work on the Rapid
Transit Subway, a representative of the ScIENTIFIC
AMERICAN recently made his annual inspection of the
work from the Bronx to City Hall Park. The result
was on the whole encouraging, and seems to bear out
the statement of the contractor that he will have
trains running as far north as 145th Street by the
close of the present year. At the same time, it is evi-
dent that if this promise is to be fulfilled, the finish-
ing up of those portions of the line that are at present
in the most backward state will have to be rushed
through with much greater expedition than has been
shown during the past year in finishing up some other
portions of the work, which twelve months ago were
in a very advanced condition. Even if the Subway is
completed and the steel laid ready for the trains, there
is still the important question to be considered of the
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erection of the power house and the installation of suf-
ficient plant to operate this portion of the line. For-
tunately, the strike on the power house, which threat-
ened to delay the whole Subway, has been amicably
settled, and construction is being pushed along at full
speed.

Although the prospect of an early completion of the
Subway tunnel and tracks is good, and the contractors
and engineers are to be congratulated on the fact that
they are from six to nine months ahead of the contract,
so far as the actual running of trains is concerned, it
is impossible to shut one’s eyes to the fact that so
far as the most important question of restoring the
street surfaces along the route of the Subway to-their
proper uses is concerned, the contractors have been
grossly negligent, and have shown an indifference to
the rights of the public which cannot be too strongly
censured.

The total length of the Subway, including the deep-
level tunnels and elevated structure, is about 20 miles,
of which about 11 miles have involved the opening up
of the streets; about 314 miles is deep tunnel work
that has been carried on without any considerable
obstruction of the surface; and about 5% miles con-
sists of elevated structure. Dealing first with that
portion of the Subway that has been built by the
cut-and-cover method, in which it must have seemed
to the citizens of New York that there was a great deal
of cut and very little cover, it may be said that the
greater part of it is to be found in Manhattan, between
City Hall Park and 145th Street, and on the easterly
branch of the road from 104th Street to the Harlem
River. As this is the section of the road for which
there is the most pressing demand, and because the
cut-and-cover system involves the most ccmplete dis-
organization of city traffic, che public is doubly desir-
ous of seeing it cleaned up, and the street surface re-
stored to its original condition. At the present writ-
ing, out of 10.8 miles of the Subway constructed by
this method, 6.35 miles have been completed, that is
to say, the tunnel has been excavated, the steel frame-
work erected, the concrete roof and brick or terra
cotta sidewalls built, the excavation filled in, and
the street surface paved or asphalted as the case
may be.

There are 1% miles of the Subway on which the
steel work has been erected and the concreting is now
going on. The excavation over this portion of the line
is, of course, still open and the streets encumbered,
but the work is in such an advanced stage that another
month or six weeks should see it completed and the
street surface restored.

There are other portions of the Subway, aggregating
altogether 1.35 miles in length, where the steel struc-
ture is only partially completed; but in this case the
work of concreting is following close upon the heels
of the steel work. Then there are various stretches
of the work, making a total of 1.6 miles, on which
the work of excavating is still in progress, and as the
excavation is mainly in rock, it must necessarily pro-
ceed rather slowly. In this case also the work of put-
ting in steel and concreting is following closely upon
the excavation.

Of the deep-level tunnels that are being excavated
entirely through rock, there are three principal sec-
tions. The first of these is the notorious double tun-
nel, with two tracks in- each, extending from 34th
Street to 42d Street; notorious because of the unfor-
tunate accidents due to the faulty quality of the rock,
which resulted in the collapse of several houses on
Park Avenue. This important stretch of tunnel work
is completed. The next section of deep tunnel is that
which runs under Washington Heights between 145th
Street and the station at 160th Street; and here the
heading has been cut through and the men are now
on bench work, that is to say, they are blasting out
the lower half of the tunnel, and some of the concret-
ing has been completed. Between 161st Street and
181st Street the heading has been driven, the bench
is being excavated, and some concreting is completed.
The most backward portion of the tunnel is from 181st
Street to 196th Street, where the heading has not yet
been driven through, and the work will not be com-
pleted for twelve months or more.

The first portion of the line to be opened will be
that from City Hall Park to the great underground
storage yards at 145th Street, and on this part of
the work there is a stretch of elevated viaduct which
carries the tracks across the Manhattan Valley. The
viaduct consists of a single-arched span over 125th
Stireet measuring 172 feet between the skewbacks and
a trestle approach on either side of it. This approach,
of which we present some views, is practically all com-
pleted, there being a gap of only about 400 feet to be
closed, and of this 172 feet will be taken up by the
arched bridge. The connection between the tunnel and
the trestle at either end will consist of an open cut
and a masonry embankment. The embankment will
be faced with stone and brick, and finished with a
massive stone parapet of pleasing design, the character
of which can be seen from the accompanying illustra-
tion. On the rest of the elevated structure, namely, the
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stretch from 196th Street to Kingsbridge and that
which extends from about Third Avenue in the Bronx
to Bronx Park, but little work has been accomplished,
that which has been done consisting mainly of the
foundations for the piers.

The east side branch of the Subway diverges from
the main line at 104th Street and Broadway. It in-
cludes a tunnel beneath the northwest corner of Cen-
tral Park, which is practically completed, and can
easily be made ready for the passage of trains by the
end of the year. The Subway below Lenox Avenue is
completed; but the work below the Harlem River and
the approaches thereto is still in a backward condi-
tion, and there is no possibility of its being ready as
early as the main line to 145th Street. Most of the
tunnel in the Bronx from the Harlem to Third Avenue
is being excavated by the open process, and is in a
very incomplete condition, the streets below which it
runs being, for much of the distance, in a practically
impassable condition.

The question of the opening of the main line at the
end of the year is a question of the completion of the
work at certain points, where it has been delayed
either by legal obstructions or the backwardness of
contractors, but chiefiy by the former cause. The first
break occurs between Worth and Canal Streets, where
for some blocks only the easterly half of the tunnel
has been completed and the westerly half still remains
to be done. The next serious break is at Astor Place,
where the work has been held up for a year and a half
by the obstruction offered by Wanamaker’s store; and
if there is any delay in the opening of the line, it
looks as though it will be chargeable to this obstruction
more than to any other. The building is now being
torn down, and the avork of constructing a station at
this point is being rushed as fast as men can be
crowded upon it. The stations at 14th Street, 18th
Street, and 23d Street are nearing completion, but the
station at 42d Street is still in a very backward con-
dition, quite a large section of the rock excavation
opposite the Grand Central Station being still uncom-
pleted. At 42d Street and Broadway also there is an
enormous amount of work to be done. Excavation is
being carried down at this point for considerable dis-
tance below the Subway tracks which here pass through
the site which will be occupied by the new Times build-
ing. If trains are to be running at the end of the
year arcund this curve, there will have to be some
extraordinarily rapid work done both in excavation and
steel work.

We present illustrations of two of the most import-
ant Subway stations on the whole line, namely, the
loop station situated below City Hall Park and just in
front of City Hall, and what is known as the Columbus
Circle Station at 60th Street. They are representative of
two different types of construction, the City Hall Park
station being formed of arched concrete construction,
while the roof of the Circle station is carried on steel
columns and girders with concrete roofing turned in
between the girders. In both cases it will be seen that
the stations are well lighted by overhead sidewalk
vault lights, assisted by a liberal use of incandescent
electric lights. The finish of the walls will be in
glazed tiling, the colors being chiefly white, green, and
Venetian red. The names of the stations will be
shown in large glazed tile letters set in the panels of
the wall, and they will be clearly distinguishable by
the passengers. The 1oop tunnel will contain a single
track, and the station platform, and the whole station
indeed, is on a curve of somewhat sharp radius.
The Circle station being on the main line will contain
four tracks. One of our views. of this station shows
the platform and one of the stairways, and the other
is taken looking up one of the tracks where the line
runs on a tangent. An interesting feature of the
Circle station is the fact that the structure cuts in
underneath the Columbus statue, which is over 75 feet
in height and weighs about 724 tons. During excava-
tion a pair of heavy sieel girders was placed beneath
the corner of the heavy base of the statue and carried
on two temporary timber bents. The steel work was
then built in place and concreted up, the temporary
girders and bents were removed, and the surface re-
stored to its original condition. To prevent sliding
in of the old foundation, a new foundation of rubble
was carried down at the side of the Subway excavation
and left permanently in place when the Subway was
comp.eted.

-~ o
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Lord Rayleigh for some time past has been carrying
out experiments relative to the surface tension of
liquids. This tension is at the maximum in pure
water, but by the application of the smallest drop of oil
or grease, the tension is reduced considerably. This
fact may be easily demonstrated by dropping a small
piece of camphor into pure water, and it will rotate
very rapidly. But apply a drop of oil to the water,
and the rotatory motion ceases immediately. According
to Lord Rayleigh, a film of oil on water may be so thin
that its thickness is no more than »ne twenty-five-mil-
lionth of an inch—which is comput:d to be in all prob-
ability the size of a molecule of the oil.
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MOTORS FOR THE NEW YORK CITY SUBWAY.

The Interborough Rapid Transit Company, more
popularly known as the New York Subway, will oper-
ate two classes of train service. The first will con-
sist of five-car local trains, composed of three motor
cars and two trailers, making an average speed of ap-
proximately 16 miles per hour. The second will be
eight-car express trains, comprising five motor cars and
three trailers, making an average speed of 25 miles or
more per hour. The same motors and gearing will be
used for both classes of service. The motors, which
are to be supplied by the Westinghouse Electric and
Manufacturing Company, were designed especially for
this purpose, and were made to fit the particular condi-
tions and requirements involved. One of these require-
ments, and perhaps the most difficult, made necessary
the designing of a motor of large capacity to fit intc a
limited space. As a result, the present motors are
probably of smaller size for their output than any
built heretofore.

The nominal capacity of the motor is 300 amperes
at 570 volts, or 200 horse-power, for one hour. With
this current and voltage, a tractive effort of 4,150
pounds is developed at the periphery of a 33-inch
wheel, at a speed of 19 miles per hour. Although de-
signed for an average voltage of 570, the motor will
operate satisfactorily with voltages up to 625. It will
carry loads up to 500 amperes without injurious spark-
ing.

The motor has a field frame of cast steel, divided
into halves on the line of the centers of armature and
axle, and completely surrounding the
axle. There are thus no separate axle
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finger. The tension of these fingers is readily adjust-
able, and the brush holder arm is arranged for radial
adjustment to allow for wear of the commutator. Cop-
per clips are bolted to the carbon, and these clips are
connected by flexible shunts, of ample capacity, to the
body of the brush holder, thus relieving the springs
from carrying the current.

The completed motor will stand an insulation test
between winding and motor frame of 4,500 volts al-
ternating momentarily, or a test of 3,000 volts tor one
minute.

The armature bearings are contained in housings
which are securely held between the halves of the field
frame. These and the axle bearings are lubricated by
oil fed to the journals by waste, in accordance with
standard railway practice. The oil boxes are formed s
that the waste will pack itself against the journals.

The gears are solid, of cast steel, with cut teeth. The
pinions are forged steel with cut teeth. The gear case
is made of malleable iron planed to a tight joint, with
a suitable opening at top having a hinged cover. It
is supported at the ends by horns cast on the motor
frame and so shaped that they support the gear case
without side strain, the weight being carried in its
own place. The whole motor can be dismantled with
great ease and dispatch without the use of any special
tools. Its total weight including gear, gear case, etc.,
is about 6,600 pounds.
st 4 —

‘The Current Supplement.
The current SuppPLEMENT, No. 1426, opens with an
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pose. The observatories of the world represent an in-
vestment of more than ten million dollars. Their ex-
penditures, moreover, are large. The money spent
varies from a few thousands to $85,000 per year.

The great cbservatories have so far shown a singular
incapacity for concentrated effort. In 1891 fifty obser-
vatories agreed to watch the opposition of the planet
Eros. But so far as is known, only two or three of
them have made the reductions needful to give value
to their observations. Sometimes it has happened that
a great observatory has not been adequately equipped
with a telescope; sometimes a great telescope stood
ready for use, but no astronomer was at hand to use it;
sometimes the collected observations of a famous as-
tronomer have lain unpublished for years for want of
a few -hundred .dollars.

Prof. Pickering has suggested the appointment of an
advisory board of leading astronomers of the United
States, who would meet at regular intervals for the
purpose of considering how resources may be expended
in order to receive the maximum scientific return. De-
tails of organization are also outlined.

—>—+0+

THE LATEST ATLANTIC LINER, ‘“KAISER
WILHELM II.”

If we consider her gieat size, unprecedented power,
and the exceptional beauty of the boat, both within
and without, it must be admitted that there was
never a great transatlantic liner slipped into the port
of New York at the close of her maiden voyage so
modestly, or made fast at her dock so quietly as the

new ‘“Kaiser Wilhelm II.” Ships that
are notable are put afloat in these days

bearing caps, and the number of pieces
is consequently reduced to the least
number possible tor an easily accessible
motor. The top half of the field can
be readily lifted off, and access gained
to the interior for inspection and re-
pairs.

The four pole-pieces are made of lami-
nated steel punchings held between
heavy end plates and secured by riv-
ets. The field coils are made of cop-
per strap wound on edge. The insula-
tion between turns consists of asbestcs
and mica, heid in place by shellac and
balked at a high temperature under
heavy pressure, so that the coil and in-
sulation make a solid mass. The com-
pleted coil is sealed in a curved metal
case, from which it is insulated by mold-

in such rapid succession, that it takes
a very big or a very fast boat to be en-
titled to special notice. Of the recent
great liners there have been the
“Oceanic,” 705 feet over all, the longest
ship afloat since the ‘“Great Eastern;”
the “Deutschland,” with her average
Sandy Hook-Plymcuth speed of 23.5
knots an hour, the fastest of the great
liners; the “Celtic” and ‘“Cedric,” each
700 feet long and 75 feet beam, and over
37,000 tons maximum displacement, di-
mensions which entitle them to be called
the widest and largest ships afloat.
Then a couple of weeks ago we chron-
icled the launch of the ‘“Minnesota,”
which, with her molded depth of 56 feet,
is the deepest ship in the world, her dis-
placement being somewhat less than that

ed mica made like the V-rings of a com-
mutator. This construction gives a coil
which is absolutely fireproof, moisture-
proof, and practically indestructible.

The armature is 20 inches in diameter
and weighs 1,930 pounds. It is of the
slotted drum type, and is composed of
sheet-steel punchings assembled on a
cast-iron spider. The commutator is
also carried on the same spider, and
the shaft may thus be removed and re-
placed, should this ever become neces-
sary, without disturbing the armature
winding or its connection to the com-
mutator. The winding itself is of the
two-circuit type, and is of ventilated
constiruction. There are 53 slots and
159 coils, i e., three coils per slot. Each
coil consists of a single turn of copper strap. The
coils are held in the slots by wedges of special un-
shrinkable material, which will withstand a high
degree of heat without injury. This is a valuable fea-
ture, and gives a construction which is stronger and
safer than the use of bands. It also greatly facilitates
the removal and replacing of the armature coils. The
armature insulation consists essentially of mica, which
extends between turns at all points. The mica is pro-
tected by a sufficient amount of fibrous material to
insure against deterioration due to mechanical vibra-
tion. This fibrous material is treated with a moisture
and cil proof compound, forming an insulation capable
of withstanding very high temperature without injury.
The commutator is composed of 159 rolled and hard-
drawn copper bars, held in place by two steel V-shape
rings, one of which serves as an oil guard to thorough-
ly protect the mica from oil or grease. A low vcltage
between the commutator bars is secured, decreasing
the liability of flashing from any cause. The bars are
insulated from each other by sheets of mica of a hard-
ness that insyres its wearing at the same rate as cop-
per. The mica separating the bars from the rings is
1-16 inch thick, and the mica ring also separates the
bars from the commutator spider. The wearing sur-
face of the commutator is 167% inches in diameter and
97 inches long. The bars are of a depth which al-
lows a reduction in diameter of 2 inches.

The brush holders consist of two cast-brass arms,
each carrying three carbon brushes %-inch by 3 inches
in section. The brushes slide over finished surfaces,
and each is pressed on the commutator by a spring
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NEW YORK SUBWAY MOTORS MOUNTED ON TRUCK.

instructive article on the great viaduct at Fort Dodge,
Iowa. Several excellent illustrations accompany the
article. Our Consul-General at Berlin gives a very
valuable account of lignite, peat, and coal-dust fuel in
Germany. Another technological article on a somewhat
allied subject treats of the value of rational methods
in coke production. Emile Guarini continues his lucid
exposition of the development of the Marconi system
of wireless telegraphy. Prof. W. Smart discusses in-
dustrial trusts. A readable description of Japanese
lacquer and of its preparation and application is pre-
sented by Randolph I. Geare. Among the many things
taught by the Correspondence Schools at Scranton 1s
the method of instructing railroad men in the use of
the air-brake. An article on the instruction given is
published, together with some helpful pictures. Prof.
A. W. Bickerton, whose letters on Star Explosions
published in the SciexTIFIC AMERICAN are doubtless
remembered by our readers, outlines an original theory
of cosmic evolution. Prof. John H. Poynting, well
known to physicists the world over, tells of some re-
cent studies in gravitation.
A Proposed Alliance of Astronomers,

In a pamphlet entitled “The Endowment of Astrono-
mical Research,’” Prof. Pickering, of the Harvard As-
tronomical Observatory, proposes a combination of the
world’s observatories on a trust basis. He believes that
by such a combination it will be possible tc utilize ex-
isting astronomical stations to the utmost capacity.

Prof. Pickering shows that the astronomical indus-
try is by no means as unimportant as one might sup-
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of the “Cedric” and ‘“Celtic.”

The “Kaiser Wilhelm II.,” the latest
of these big liners, 706.5 feet in length
over all, is remarkable as being the
longest ship in the world, and also the
ship having the greatest horse power,
the contract requirement being that she
should indicate 40,000 horse power,
which is 7,000 more than the stipulated
horse power of the ‘“Deutschland.” The
complete dimensions of the new Dboat
are, length 706 feet, 6 inches; beam, 72
feet; molded depth, 52 feet, 6 inches;
load draft, 29 feet; and displacement,
about 26,000 tons. The double bottom,
which extends the full length of the
ship, is divided into twenty-six compart-
ments, while the hull itself is divided
into nineteen watertight compartments. There are
seven decks, known respectively as the orlop, lower,
main, upper, lower promenade deck, upper promenade
deck, and awning or boat deck. The vessel thus carries
one more deck than is common in large passenger ships
of her type, her predecessors having only one instead of
two promenade decks; and by the way, these two decks
are truly magnificent in their clear, unobstructed sweep
from the bridge to within a short distance of the
taffrail. To those passengers who spend most of their
time on deck, ard much of it in a steamer chair,
the doubling of the promenade deck accommodation
will be a positive boon. In her general appearance the
new ship shows the characteristic features of the
German boats that have come from the Stettin yard.
She has the same pronounced sheer and perceptible
lift of the sheer line toward the stern, and she car-
ries the usual four funr ls, although there is an in-
novation in the fact that she has three masts, placed
somewhat the same as in the “Oceanic.” As a result
of the great height of the upper works of the “Kaiser
Wilhelm,” she does not look to be as long as she
actually is. The best impression of her size is gained
when standing on the captain’s bridge or on the sec-
ond bridge astern at a height of between 60 and
70 feet above the water, and letting the eye range up
and down the full 706 feet length of the vessel.

The passenger accommodation includes 290 first-class
cabins and 107 second-class, and one of the ‘“show”
features of the ship is her two imperial suites, each
of which includes a dining-room., drawing-room. bed-
room, and bathroom, all mcst daintily and tastefully
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decorated. There are also eight suites that include
sitting-room, bedroom, and bathroom, and also eight
state cabins with bathroom adjoining. The most spa-
cious room in the ship is the first-class saloon, a mag-
nificent room, 69 feet broad and 108 feet long, which
provides sitting accommodations for 554 passengers.
The second-class saloon accommodates 190 passengers.
Special features are a children’s saloon, a typewriting
room, and a safe deposit department. The four kitch-
ens, the largest of which is
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inders, one 73.6 first intermediate, one 103.9 second in-
termediate, and two low-pressure cylinders 106.3
inches in diameter, the common stroke being 72.8
inches. On each shaft of the ‘“Kaiser Wilhelm IIL.”
there are two 37.5-inch high-pressure cylinders, two
50-inch first intermediates, two 75-inch second inter-
mediates, and two 112.2 low-pressure cylinders, their
common stroke being 70.8 inches. The steam pressure
in both cases is the same, 213 pounds to the square
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feet long and weighs 253 tons, the weight of the crank-
shaft alone being 108 tons 15 hundredweight. To con-
dense the huge volumes of steam that are delivered,
hour by hour, to the condensers requires 461 miles
of condenser tubes. The vessel has nineteen boilers,
twelve of which are double ended and weigh when
empty, 114 tons apiece. The total heating surface of
these boilers is over 21, acres. The coal bunkers have
a maximum capacity of 5,239 long tons of coal, and

the coal consumption is ex-

about 55 feet by 30, can
cater to about 800 first-
class passengers, 400 sec-
ond-class, and 1,100 third-
class. The crew alone
amounts to a complement
of 600 individuals, and of
these the engine-room staff
requires 237.

The chief interest of this
remarkable boat centers in
the engine rocm, which is
arranged on a principle en-
tirely aovel in transatlan-
tic travel, although it has
been adopted in some war-
ships. The engine room is
made up of four separate
compartments, with a com-
plete engine in each. There
are two propeller shafts,
and two engines are ar-
ranged in tandem on each,
a stuffing-box arrangement
shaft where it passes through the transverse water-
tight bulkhead separating each pair of engines. The
engine in each compartment is a complete quadruple-
expansion, four-cylinder unit, and its contract indi-
cated horse power, as given out by the company, is
10,000, although it will undoubtedly prove to be nearer
11,500 when the engines have sweetened out and found
themselves. This is shown by a comparison between
the engines of the “Kaiser Wilhelm” and those of
the “Deutschland.” The engine on each shaft of the
“Deutschland” consists of two 36.6 high-pressure cyl-

being used on the crank-
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inch. Now the engines of the ‘“Deutschland” have
always indicated much more than contract power,
the greatest average for the whole trip being 37,500
or 4,500 more than the contract. The contract calls
for 40,000 horse power in the “Kaiser Wilhelm,” and
probably toward the close of the season she will be
averaging over 45,000 horse power for the eastward
passage and her average speed will probably be be-
tween 23.75 and 24 knots an hour.

The following particulars of the motive power will
be of interest: There are two propellers, each 22
feet 10 inches in diametcr. The driving shaft is 230

SR
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THE HANDSOME DOME ABOVE THE MUSIC ROOM,
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“KAISER WILHELM II.”
Length, 70614 feet. Beaw, 72 feet. Depth, 5214 feet. Horee power, 40,000. Speed (expected), 2314 knots,

pected to be about 650 tons
per day. On the run over
the ship was not pushed,
as the engines and plant
were entirely new; but
nevertheless, she averaged
22.1 knots an hour, and
there was no trouble what-
ever with the engines; the
pumps, etc., working to
perfection and the bear-
ings remaining cool.

A section of the submar-
ine cable between Cienfue-
gos and Santiago, in the
Caribbean Sea, has recent-
ly been raised, with some
very interesting results.
The cable was manufactur-
ed in 1873, and laid oft
Cienfuegos, Cuba, in 1881.
Some few months ago a
question arose as to the durability of cables covered with
India rubber, as in this case, and it was decided to
raise the Cienfuegos cable and subject it to tests. The
line was picked up in 1,350 fathoms of water in April
last, and received at the works of Messrs. Hoopers, at
Millwall, in June. The tests of the core showed that
after twenty years’ submersion it was still in perfect
electrical condition. An examination of a foot speci-
men proved that the insulation was in good mechanical
condition, and that the copper conductor had not
suffered from the attacks of any sulphur in the
rubber.

SKYLIGHT AND GALLERIES OVER THE DINING SALOON.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.
CULTIVATOR.—A. A. THOGERSEN, Brook-
ings, S. D. The disks of this cultivator may be
so adjusted relative to the main frame or to
the rows of plants that the soil may be thrown
toward or away from the plants, when needed.
The ground-wheels and the bars or beams sup-
parting them may be shifted laterally to permit
the passage of large plants or bushes.

Electrical Devices,

ELECTRICAL SMELTING APPARATUS.—
R. L. BArRNuART, Charleroi, I'enn. This me-
chanism is adapted for smelting minerals by
the use of the electric are, the minerals being
suitably fluxed and prepared in the form of
paste, which is then formed into bars, so that!.
when electrically charged and brought in con-
tact an arc is formed and the mineral is there-
by smelted.

VOLTAMETER FOR TIHE BLECTROLYSIS:
OF WATBER.—I’. Garvrr and R. Pompivi, 11
¥ia Vesta, Tivoli, Italy. The inv‘entors in this
case make a new and radical improvement in
their voltameters of a former patent, for elec-
trolysis of water: and it consists, chiefly, in a
modified form of the metallic diaphragm used
in connection therewith. The present inven-
tion eliminates certain inconveniences by an
improved construction of diaphram which will
permit the use of larger electrodes without in-
creasing the internal resistance.

ELECTRIC CONTROLLER.—C. T. J. OPPER-
MANN, 2 Wynyatt Street, London, Iingland.
This invention relates to a controller-switch for
electrically-driven vehicles, and has for its ob-:
ject to enable, by means of one controller hav-|
ing comparatively few contact-pieces, four dif-.
ferent speeds in the forward direction of run—&
ning, to be obtained without the use of a separ- |
ate reversing-switch.

Engineering Improvements,
DEVICE FOR REMOVING IMI'ITRITIE‘S\
FROM BOILER FEED-WATER.—G. T. CONK-|
LING and C. C. MITcHELL, Plainfield, N. J. The
purpose of this invention is to construct a filter
which comprises a suitable hollow body having
a removable cap and inlets and outlets in the!
body-section, together with straining cloths car- |
ried by supports of perforated metal, which
supports and cloths are fitted in grooves in the;
body of the cap and are readily removable. The!
inlet is formed to deliver the incoming material
to filtering members, the outlet placed to take‘
the filtered liquid from the body. The inven-‘
tion provides a packing, to be used when a
great body of filtering material is required.

CONVERTIBLE ENGINE FOR I)ERRICKS‘
AND CABLEWAYS.—A. LAuBerT, Newark, N. |
J. In practice the endless traversing rope or
a cableway is given a few turns around its
drum, and the drum is therefore concave. In
derrick-engines, the drums are cylindrical, the’
ropes being wound up or allowed to unwind, :
as desired. Again, the Lambert cableway sys-:
tem enables a drum of large diameter to be used
for the haul-rope to obtain high speed for the
carriage, while a drum in a corresponding posi-
tion in a derrick must be of small diameter to
obtain power. The invention provides means
for readily converting a cableway-engine into a
derrick-engine and vice versa.

SLIDE VALVE GEAR FOR STEAM EN-
GINES.—S. S. YoUNGIIUSBAND, Granville Ter-
race, Darlington, Iingland. -T'wo patents have
been granted to Mr. Younghusband for slide- '
valve gears for steam engines. llis inventions
relate to slide-valve reversing and expansion
gear of the kind wherein motion is transmitted
from the expansion and reversing link to the
slide-valve through an intermediate lever,
which is pivoted to the die-block of the link
and connected by its shorter arm or arms to
the valve rod, while its other and longer arm is
pivoted to an arm or arms on the weigh-shaft, ;
the expansion and reversing link vibrating as a}
whole about a fixed axis, to which it is connect- |
ed by a pair of swing carrier-links,  and the re-
versal of the engine being effected by moving
the die-block along the slot of the link. 'This
type of valve-gears gives a fixed amount of lead
with all degrees of linking up, a quick port-
opening for the admission of steam, a quick
opening at the commencement of the exhaust,
and a much larger steamport opening and more
sudden cut-off than usual for all degrees of
linking up, thus enabling the engine to be al-
ways readily started.

Heating and Lighting Apparatus.

IIEATER.—O. JAHELKA, New York, -N. Y.
The object in view in this improvement is to
provide a heater so arranged as to give out a
high and practically constant degree of heat
with a small amount of fuel consumed, and fur-
ther, to provide means whereby obnoxious gases
rising from a fresh supply of coal are prevent-
ed from entering the room in which the heater
is placed.

GAS-BURNER AND REGULATOR FOR
SAME.——A. A. PratT, New York, N. Y. The
present invention of Mr. Pratt relates to in-
candescent gas-burners as described in a former
patent of his. The object is to provide a new
and improved gas-burner and regulator arranged
to allow minute regulation of the amount of
gas passing into the mixing-chamber of the
burner to insure a proper mixture and burning
of the gas and air for producing a very bright
light without waste of gas and irrespective of
the prevailing pressure of the gas-supply.

GAS-BRACKET.—D. CAvANAGH, New York,
N. Y. In this arrangement of a gas-bracket the
user is permitted to burn the gas with a flame
ranging from the maximum to the minimum
power without turning the key ordinarily em-
ployed for turning the gas on or off, the bracket
being very simple and durable in construction
and easily manipulated to obtain a flame of
the desired power.

HEATER.—M. BAkrMAN, Brooklyn, N. Y.
This apparatus is of that order of heater par-
ticularly adapted for boiling water for laundry
use ; and the aim is to provide a heater com-
prising a fire-box and Doiler so arranged that
the box will occupy a comparatively small space
of the Doiler-bottom, thus increasing the area
of water directly acted upon by the heat.

FEED-WATER ITEATER FOR BOILERS.—
(. G. TAyLoR, I"armington, Wash. This heater
for Doilers is so constructed that it is utilized
as the sides and grate of a furnace except

i where a 1'ocke'1'-grate is required, when the de-

vice is used as the sides of the furnace only,
and the sides are connected at a point beneath
the rocker-grate. There is a double series of
tubing, the inside pipe feeding water to the
boiler, and the outside pipe giving free circula-
tion of water from and to the boiler, whereby
the heater is exposed to great heat, thus heat-
ing the feed-water to a high degree Ly what
would otherwise be waste heat.

Mechanical Devices.

BALL-BEARING.—E. J. FArk, Boston, Mass,
The object in view in this*invention is to pro-
vide an improved Dball-bearing which is simple
and durable in construction and arranged to
prevent the balls from rubbing one ageinst the
other, to reduce the friction to a minimum, and
to allow of convenient and quick adjustment of
the parts to compensate for wear.

SAW-FILER.—D. L. KELCHNER, DBrooklyn,
New York. This invention relates to improve-
ments in machines for filing saws, the purpose
being to provide a machine of this character
and by means of which a saw may be quickly
and uniformly filed. The file is connected with
the carrier or rotary part by means of screws.
Therefore when a file becomes worn out it is
readily replaced by a new one.

POWER-TRANSMITTING MECIIANISM.—
F. SEDpIvVY, Globe, Arizona Ter. The mechanism
in this case is in the nature of an improved con-
struction of duplex screw gear or shaft and a
traveler co-operatively connected therewith for
converting a continuous rotary motion into a
reciprocal motion : and the invention provides a
mechanism simple, economical, and stable in
construction, in which the operation of con-
verting the motion is automatic and positive.

APPARATUS FOR WATERING COKE-
OVENS.—D. B. Sravrr, Scottdale, PPenn. Com-
prised in this invention is a novel sprinkling
apparatus introduced through the oven-door in-
to the oven, so as to lie over the bed of coke,
and so constructed that it will automatically
turn over the coke thoroughly for sprinkling.
The sprinkler may be manually turned, The
arrangement of the sprinkling pipe is such that
the water is confined to the bed of coke and
does not spray the oven walls, since the sud-
den cooling would tend to destroy them.

CARD-CONTROLLING ATTACIHMENT FOR
TYPE-WRITING MACIIINES.—R. K. SLAvGIH-
TER, Brooklyn, N. Y. This attachment mcludes
an interchangeable line-spacer that sets the

‘machine to print upon lines any desired dis-

tance apart. The attachment is adapted for
rapidly feeding postal-cards, index and other
cards, envelopes, etc., in position on the platen,
where they may be printed upon and  carried
over the platen and deposited in a receptacle.
The attachment will not require the machiune
to be raised after cards have been placed in a
supply-receptacle and fed to guide devices,
since by action of the machine, the cards may
be printed and conducted to and deposited
wherever desired.

TYPE-WRITER.—J. ALEXANDER, New York,
N. Y. The invention relates particularly to
improvements in carriage mechanism for type-
writing machines. It comprises adjustable
means for preventing upward movements of the
carriage during operation; novel means for
causing the step-by-step movements of the
carriage: novel means for causing vertical
movements of the roll-carrying frame: and
means for stopping the carriage and locking the
several finger levers at the end of the line.

TYPE-WRITER-BAR MOVEMENT. — J.
ALEXANDER, New York. ‘I'his invention relates
particularly to improvements in the construc-
tion of the type-carrying bars and the mechan-
ism for operating the bars, the object Dleing
to simplify the construction of the parts, and to
so arrange them that they may be readily ad-
justed, assembled, or separated when required.
This- application is a division of an application
for a patent formerly filed by Mr. Alexander.

MECHANICAL POWER.—S. ITAYEs, Macon,
Nebh. 'The object of the inventor’s claim is the
provision of a simple device employing a series
of rolling weights for actuating pumping de-
vices, air compressors, or similar machinery. A
very small engine or like power will operate the
device. The heavy weights serve hy gravity as
a means for increasing the power, as upon once
starting its momentum will aid in carrying the
rollers around the track.

METHOD OF EMPTYING BEATING-EN-
GINES.—E. A. JoNEs, Pittsfield, Mass. A new
and improved method of emptying from beating-
engines the finished pulp in a thorough, quick

and economical manner without requiring manu-
ally-wielded rakes for moving the pulp to the
discharge-pipe of the vat, is the claim of this
invention. The method consists in subjecting
the pulp in the vat of the beating-engine to the
action of a forceful undercurrent to set the
pulp in motion and direct it to the discharge-
pipe of the vat.

CHEESE-CUTTER AND SLICE DISCHARG-

LER.—II. Rosk, Shreveport, La. This ma-
chine is supported on a rotatable table, which
is divided into sections. A knife mounted above
may Dbe depressed to sever sections from the
cheese. By means of a gage-plate one may de-
termine accurately the size of slice necessary
for a desired weight of cheese. The severed
slice may Dbe slid into a receptacle by tilting the
section of table on which it is resting.

Railway Improvements.

SWITCII-OPERATING MECITANISM.—J. M.
WILBUR, Colorado Springs, Col. The invention
in this case is an improvement in switch-operat-
ing mechanism and especially in the class of
such mechanism described in Mr. Wilbur’s for-
mer application for patent, in 1902. The pres-
ent invention relates particularly to the means
for supporting and operating the mechanism
constituting the switching devices.

BRIDLE RODS FOR RAILROAD-RAILS.—
J. R. JoHNsSoN, El I'aso, Texas. The present
invention provides a device for temporarily
bridling or bracing the rails laid down by a
track-laying machine, until they can be prop-
erly secured by the spikers. The bridle-rod will
also be found useful for preventing lateral
displacement of rails on curves or switches.
The construction permits rapid attachment or
removal of the device, so that it is particularly
adapted for laying a temporary side-track
around a wreck, etc. The bridle-rod consists
of a stationary rod and two gage-bars mounted
to slide thereon. The base flanges of the two
rails to be bridled are securely held between
the ends of the stationary rod and the mov-
able gage bars which are held in position by
spring catches.

Vehicles and Their Accessories.

PROPELLER-WIIEEL FOR VEHICLES.—
C. I. O. IIAMANN, Bergedorf, Germany. This is
a traction-wheel adapted to engage the ground
for propelling vehicles and like service. It is
mainly intended for use on bicycles, and auto-
mobiles, for propelling them over ice, although
it should be understood that Mr. Hamann’s in-
vention is not limited to this use, but is also
applicable for the purpose of propelling other
vehicles and for analogous purposes.

WHEEL.—W. H. LASSWELL, San Angelo, Tex-
as. In this wheel the frame is rigid, it being
composed in part of hollow radial spokes, which
are permanently connected with the central an-
nular portion in which the hub proper is adapt-
ed to move radially. The hub is connected with
the felly by spiral or coil springs and devices
in the form of turn-buckles, these parts being
arranged in the hollow spokes and annulus, and
thus protected.

TRACE-DETACIIER. — J. D. BLAKEMAN,
Smith's Grove, Ky. This detacher is adapted
for use on singletrees, and is an improvement
in that class of trace-detachers represented by
a former patent to J. D. Blakeman in 1890 ;
and the present invention consists in certain
novel constructions and combination of parts
which provide means to free a horse in a mo-
ment, and in case he should run away, damage
to the vehicle and injury to occupants will be
avoided.

Miscellaneous.

FURNACE-GRATE.—C. P. RoBErRTs and G.
. Rorerrs, Toledo, Ohin. In accomplishing
these improvements relating to steam-boiler
furnaces, the inventors are enabled to provide a
grate of hollow bars through which atmospheric
air may pass and become heated before it meets
with the products of combustion.

TOY GUN.—MaLiNDA C. ANTHONY, Oakland,
Cal. By means of certain improvements in toy-
guns, this inventor provides a gun so arranged
as to first discharge a target and then to dis-
charge a projectile, thus not only providing
amusement but offering a simple and harmless
means for acquiring skill in marksmanship.

STEREOTYPE.—A. L. ANDERSON, Grundy
Center, Iowa. This improvement relates to de-
vices for locking stereotype plates and the base
together in such manner as to lock the plate to
the base securely when the foot-slug is placed
in position, thus dispensing with Dbrass strips
at the top of the column or at the sides of the
column and avoiding accidents by neglect In
placing these strips in place to prevent the
plate from slipping and damaging the press or
other machinery.

FASTENING FOR BASKETS, ETC.—A. A.
BENEDICT, Riverton Township, Mich. Several
objectionable features in fastenings, particular-
ly for fruit-baskets, are overcome in this inven-
tion in which the cleat of the cover of the
basket is formed with a slot, and the nail after
being driven through the parts is then return-
bent, and its point is extended upward and
passed into this slot which locks the point se-
curely and prevents it from projecting out to
tear the clothing or cut the skin of handlers of
baskets.

OIL-TANK ATTACHMENT.—C. MoLLER and
M. SALISBURY, Pensacola, Florida. In this at-
tachment the inventors furnish means for
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guarding against explosions in tanks contain-
ing volatile hydrocarbons and like substances.
As is well known, suc¢h explosions are due to
vapors in the tank, these vapors being continu-
ally given off from the oils. The invention in-
volves an improved means for disposing of these
vapors.

BOOKKEEPIING.—J. C. MACNAMARA, New
York, N. Y. The design in this process of keep-
ing accounts by single or double entry, is to
provide, first, internal proofs of the accuracy
of the records without taking off trial balances;
and, second, a means for obtaining results more
expeditious and certain than by the double entry
now used. A summarized double-entry record
serves as a check on accounts kept in detail by
single entry and provides means for obtaining
a balance-sheet and profit and loss statement in
a very quick and accurate way.

GAME APPARATUS.—II. J. FRYSINGER,
Baltimore, Md. This improvement belongs espe-
citlly to that class of game apparatus- illus-
{rated in a former patent of Mr. Frysinger’s,
designed for playing what is termed ‘‘royal pin-
ball,” and the present invention relates to the
means for securing the canvas or netting to the
end posts which support either of these mate-
rials.

DRAFT DEVICE.—T. V. ErriorT, Columbia,
Penn. Mr. Elliott's invention is an improved
draft device for furnace-stacks. By use of
the construction a strong upward draft is
caused in the stack of the furnace which is
regulated by proper adjustment of a pin-valve,
and where desired a valve may be provided to
throttle or control the discharge of steam
through the steam pipe leading from the dome
of the Doiler to the stack.

BALL-CATCHER.—S. A. CoHEN, New York,
N. Y. The aim in this invention is to furnish
a ball-catcher more especially designed to en-
able the user to conveniently and quickly pick
up a ping-pong ball from the floor, from under
the furniture, and other places under which
the ball may have strayed during the playing
of the game. The device is easily handled, and
arranged to allow picking up the ball without
stooping down.

WATER-COOLER.—Z. K. BowMAN, Wash-
ington, D. C. The inventor claims an improve-
ment in coolers particularly designed for use in
connection with railway cars,. the object being
to produce a cooler so arranged as to use cir-
culated air in lieu of ice as the cooling medium,
thus reducing the cost of labor in providing cool
water in passenger.coaches or the like.

STAIR STRUCTURE.—N. Bois, New York,
N. Y. In this improvement in the construction
of stairways, the object is to provide a stair-
way having a plurality of steps and risers
formed of a continuous strip of sheet metal at-
tached to sheet-metal string-pieces, thus no:
only making a fireproof stair, but materially
reducing the labor and cost of stair building
and placing.

KILN.—II. STeHMANN, Whitecliffs, Ark. This
invention relates to cement-kilns, lime-kilns,
and the like, such as shown in a patent granted
in 1901 to Mr. Stehmann. The intention of
the present invention is to provide a new and
improved kiln arranged for continuous opera-
tion to produce I'ortland cement, lime, and the
like of very high quality and at a low cost.

BANJO.—W. B. I'akMER, New York, N. Y.
This musical invention relates to banjos and
like instruments in which strings extend over
a stretched membrane. The object in view 1s
to provide a new and improved banjo or similar
musical instrument arranged to produce an ex-
ceedingly fine melodious tone when the instru-
ment is played.

HEN'S NEST.—W. J. DILLARD, Santa Rosa,
Cal. When eggs have been laid, this improve-
ment will cause them to pass downward into
one of a series of pockets in the receptacle be-
low, thus obviating the danger of being dam-
aged through remaining in the nest. When the
egg passes through the passage between the
nest and receptacle, it operates certain me-
chanism to revolve the receptacle, thus present-
ing an empty pocket beneath the chute. The
receptacle is prevented from revolving until the
egg is safely placed in its pocket. The nest
is made so that all chaff, dust, straw or dirt
will pass through.

BIFURCATED GARMENT. — E. ARPIN,
Springfield, Mass. The object in view in this
improvement is the provision of means by which
chafing at the crotch is prevented, thus increas-
ing the comfort of the wearer of men’s under-
garments, chiefly in warm weather. The 1m-
provement tends to separate the organs from
contact with the thighs, and it not only insures
comfort, but reduces perspiration, and thereby
conduces to cleanliness.

FIRE-LADDER.—J. C. ScHALLER, Ilastings-
upon-Hudson, N. Y. One object of the
inventor is the provision of a metallic non-de-
structible ladder arranged to provide for the
circulation of water through it, so as to stiffen
the device by the water-pressure and to keep
it cool. Another is to equip the ladder with
means for distributing water toward a door,
window, or other place, so as to quench the
flames and enable the fireman to carry on the
work of rescue:

SOLDERING IRON—C. R. GUTNER, Croton
Falls, N. Y. The purpose of the invention is to
so construct the iron that its body, which is in
the form of an electric coil, will have an alumi-
nium core, to make the body light, and to pro-
vide means whereby the sealing tip is detach-
ably connected to the core of the coil. This
enables a short piec¢e of copper to be used and
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the soldering tips cheaply replaced. The core
for the coil is so constructed that acid from the
sealing tip cannot reach it to scale off the metal
and short-circuit the wire wound adjacent to
the core. A mica insulation is furnished be-
tween the layers of the coil.

WATER COOLER OR HEATER.—J. H.
RoSE, Shreveport, La. The inventor claims in
this device an improvement in apparatus for
cooling and heating water and the like, and
the invention relates particularly to coolers
and heaters in which the heating or cooling
medium is placed within an air-tight can and
the can immersed in the liquid to be heated or
cooled.

SHUTTER-WORKER.—1J.
port, La. Mr. Rose in this case makes an im-
provement in that class of shutter-workers
which are adapted to be operated from the in-
side of a building. The apparatus is very eas-
ily operated for opening or closing the shutter
and it consists of few parts, which are not liable
to get out of order. It may be easily applied
to window-frames and shutters by boring
through the window-sill and then applying the
several parts.

PACKING-BOX.—J. H. Rosg, Shreveport,
La. The purpose of this invention is to com-
plete an improvement in the covers and cover-
fastenings of packing or shipping boxes. The
covers are preferably constructed of sheet
metal for the sake of economy in manufacture
and of space in the box and also reduction of
weight, and the invention relates in particu-
lar to the construction of the cover proper,
whereby the fastening is formed.

BOTTLE CLOSURE.—C. W. ScorT and H.
HuGHES, Saratoga, Wyo., and C. E. SHIPLEY,
Denver, Col. The closure consists of a plug
having an interior chamber with outlet at the
bottom. A ball-valve operates in the chamber
and normally closes this outlet; but when the
bottle is tipped the valve opens, permitting the
contents of the Dbottle to flow into the cham-
ber, whence they pass out of the bottle through
a discharge passage in the plug.

SUSPENDERS.—M. GLUCKAUF, New York,
N. Y. In these shoulder straps the web is in
one piece. A specially constructed back-piece
holds the web so that a strap will be in posi-
tion over each shoulder. When the strap or
web passes over the plate the suspenders will
be flat and comfortable.

H. Rosg, Shreve-

the web when used as a belt, and for connect-
ing the front suspender-ends with the webs.
These means are concealed in the button loops
through which the ends pass and have play.
The suspenders may be readily converted into
a belt.

SILK-HOLDER.—S. V. LuALLEN, Alva,
Oklahoma Ter. The purpose in the present im-
provement is to provide means especially adapt-
ed to Dbe attached to tooth-brushes and by
which silk or the like may be held taut, so as
to be useful in cleaning the teeth. The inven-
tion comprises means for carrying the silk in
or on the handle of the brush or other support-
ing part and a bow for holding a part of the
cord extended in position to be used.

SHADE-HOLDER.—C. J. KuSCHE, Oshkosh,
Wis. Comprised in this invention is a certain
specially-formed gripper for engaging a lamp.
The gripper carries an adjustable arm, which
in turn supports a frame or holder for the
shade. This shade may consist of a cardboard
or material of any degree of opacity. It may
De either . plain or ornamented, and owing to
the construction provided, the shade may be
made to occupy exactly the position desired.

PERPETUAL CALENDAR.—W. M. FINCH,
Willow, Cal. By a novel construction and com-
bination of parts, Mr. W. M. Finch is to pro-
vide a simple formation of a perpetual calen-
dar which can be easily read and operated and
which can be adapted to a pen holder, a pencil,
or other cylindrical support or which can be
used flat, as desired.

CANVAS-STRETCHER.-—W. J. DORGAN,
Chicago, 11l. The object in view in this inven-
tion is to provide a canvas-stretcher perfectly
trrue, not liable to get out of shape, requiring
no truing up before or after mounting the can-
vas thereon, and maintaining the canvas after
the painting is finished, in the proper shape,
thus requiring no remounting previous to se-
curing the painting and its stretcher in a suit-
able frame.

BOTTLE.—H. DE Rocco, Buenos Aires,
Argentina. In this construction of a bottle
certain novel valve devices render refilling im-
practicable after the orginal contents have been
extracted. A sectional plug is employed in
which a tortuous passage is formed, this pass-
age constituting the outlet for the liquid. In
such passage are placed valves which open out-
ward, so that the liquid may be withdrawn,
but which will seat to prevent any introduc-

tion. This plug is held in place by a cap
fastened by cement in the extreme mouth of |
the Dottle.

SCENIC APPARATUS.—F. W.
New York, N. Y. In this invention the under-
lying aim is to provide a device comprising a
rocking platform having wings to represent an
aerial ship, in connection with scenic effects so
arrauged as to give passengers the illusion of
gradually ascending and descending through
the air.

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

Means are provided
which serve the dual purpose of a buckle for .
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| READ THIS COLUMN CAREFULLY.—You
1wili find inquiries for certain classes ot articles
| numbered in consecutive order. If you manu-
tfacture these goods write us at once and we will
send you the name and address of the party desir-
ing theinformation. In every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

i
Marine Iron Works. Chicago. Catalogue free.
Inquiry No. 2084.—For dealers in gun metal.

AUTos.—Duryea Power Co., Reading, Pa.

Inquiry No. 4083.—For makers of nose and mouth
protectors to keep out dust.

J. 8. Mundy, Newark, N. J.

Inquiry No. 4086.—For a reversible marine clutch
for explosive engines.

Morgan Emery wheels.

For mining engines.

Box 517, Stroudsburg, Pa.

Tnquiry No. 4087 .—For makers of steam turbines
of 11to 20 or 30 h. p.

** C. 8. Metal Polish. Indianapolis. Samples free.

Inquiry No. 4088,—For makers of metal grille
for fly screens.

Coin-operated machines.
Brooklyn.

. Inquiry No. 4089.—For makers of kilns for burn-
ing lime from limestone.

Blowers and exhausters.
Exeter, N. H.

Inquiry No. 4090.—For makers of traction en-
gines or road locomotives.

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

Inquiry No. 4091.—For manufacturers of ma-
chines for making paper‘tubes.

Willard, 284 Clarkson St..

Exeter Machine Works,

Mechanics’ T'ools and materials. Net price catalogue.
Geo. 8. Comstock, Mechanicsburg, Pa.

i power stationary engines.

Sawmill machinery and outfits manufactured by the
| Lane Mfg. Co.. Box 18, Montpelier, Vt.

Inquiry No. 4093.—For a large gasoline stove for
. heating a one horse power boiler.
| Let me sell your patent. I have buyers waiting.
| Charles A. Scott, Granite Building, Rochester, N. Y.

Inquiry No. 4094.—For makers

of collapsible
metal tubes for holding polish. ete.

Gear Cutting of every description accurately done,
| The Garvin Machine Cc., 149 Varick, cor. Spring Sts., N.Y.
i
| Inquiry No. 4093.—For a rotary tan run by clock
! work.
| PATENT FOR SALE.—The smoothest cork extractor
‘ ever invented. No screw. R. M. Prather, Clarendon,
| Tex.

Inquiry No. 4096.—For parties engaged in diffi-
cult chilled casting work.

American Institute of lnventors Co., Inc’d., Buffalo,
N. Y., U. 8. A. Patents sold, placed on royalty and
companies formed.

Inquiry No. 4097.—For makers of machinery for
making putato starch.

WANTED AT ONCE.—Circulars and pampbhlets of gold
mining and refining machinery. l.. H. Daloz, 38 Pleas-
ant Street, Dorchester, Mass.

Inquiry No. 4098.—For makers of self-cleaning
curry combs.

Manafacturers of patent articles, dies, stamping
tools. light machinery. Quadriga Manufacturing Com-
pany, 18 South Canal Street, Chicago.

Inquiry No. 4099.—For advertising novelties
suitable to advertise medicines.

Crude oil burners for heating and cooking. Simple,
efficient and cheap. Fully guaranteed. C. K. Jenkins
Co., 1103 Harvard Street, Washington, D. C.

ln%uiry No, 4100.—For makers of gas fixtures,
chandelier hangings, etc.

I'he largest manufacturer in the world of merry-go-
rounds, shooting galleries and hand organs. Ior prices
ana terms write to C. W. Parker, Abilene, Kan.
| Inquiry No. 4101.—For machinery for -cutting

gloves.

Experienced mechanical draughtsman wanted. Per-
manent employment aSsured to rapid and accurate
draughtsman. Mili Work. Box 773, New York.

Inquiry No. 4102.—For makers of table tennis
supplies, sucn as balls, rackets, ete.

The celebrated ** Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 138th Street, New York.

Inquiry Ne, 4103.—For dealers in glassware to
make a special bottle.

The best book for electricians and beginners in elec,_
tricity is ** Experimental Science,” by Geo. M. Hopkins.
By mail, $5. Munn & Co., publishers. 361 Broadway, N.Y.

Inquiry No. 4104,—For a machine for ripping
stitches in seams and bems of bags.

Contract manufacturers of hardware specialties,
michinery stampings, dies. tools, etc. Exceilent mar-
keting connections. Edmonds-Metzel Mfg. Co., 718-754
W. Lake Street, Chicago.

Inquiry No. 4105.—For fullinformation of motor
cars, wagons and busses, as to size, capacity, weight,
power, speed, cust, etc.

Wanted—Revolutionary Documents, Autograph Let-
ters, Journals. Prints, Washington Portraits, Early
American lllustrated Magazines, Early Patents signed
by Presidents of the United States. Valentine's
Manuals of the early 40’s. Correspondence solicited.
Address C. A. M., Box 775, New York.

. Inquiry No. 4106.—For makers of benzine-clean-
ing machines.
NOTICE TO TUNNEL CONTRACTORS.

Sealed proposals marked  Bid for Tail Ruce Tunnel ”
will be received by the undersigned until noon, May 11,
1903, for the construction of a tail race tunnel for the
i T'oronto and Niagara Power Co.. of Toronto, Ontario.
| Plans and specitications for this work are on file, and
can be seen after March 30. 1903, at the company’s offices
at Home Life Building, 'Toronto, Ontario. and Niagara
i Falls, Ontario, or office of F.S. Pearson, No.29 Broad-
way, New York, Room 220. The right is reserved to
reject any or all proposals. Frederic Nicholls, Vice-
President and General Manager, Home Life Building,
Toronto. Ontario.

Inquiry No. 4107.—For a bicycle, getting power
rom a dynamo driven by the sprocket wheel.

=~ Send for new and complete catalogue of Scientific
and other Books tfor sale by Munn & Co., 361 Broadway,
New York. Free on application.

Inquiry No. 4108.—For makers of celluloid.

Inquiry No. 4109.—For manufacturers of tents.

Inauiry No. 4110.- For dealers in compressed
ggper buckets, pails, also of compressed paper in

Inquiry No. 4092.—~For blue prints of one horse |
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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 mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each must take
his turn.

\ Buyers wishing to purchase any article not adver-

tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

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

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

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(8964) F. R. asks: I have a small
battery motor which runs perfectly on one
or a number of dry cells, or a sulphuric acid
battery, and I put four gravity cells on, so it
would be on closed circuit, and it would not
move it. What is the trouble’? A. e do not
know why your motor would not run with four
gravity cells when one dry cell will run it. The
fault would naturally be sought in the gravity
battery. 2. Can you give me a formula for
making a good battery that would drive this
motor for three or four hours or on closed cir-
cuit, other than Dluestone? A. Ior a good
battery to drive a motor see SUPPLEMENT, No.
792, in which plans and drawings are given for
such a Dbattery. 3. IIow long will a Mesco
dry Dattery last closed” A. A dry cell does
not last long on closed circuit.

(8965) H. P. D. asks: Could you, or
any of your readers, please explain the fol-
lowing results, obtained with an electric light
with a Dbroken filament, and an induction coil
giving one-fourth-inch sparks? When the cur-
rent was too weak to produce any light in
the globe, the approach of a strong horseshoe
magnet caused a light in the tube, varying in
intensity with the position and strength of the
magnetic field. When only one terminal was
connected to the coil, a faint light was pro-
duced. On touching the globe with my hand,
the light greatly increased, and the place
touched was surrounded by a bright spot, a
dark band, and then a brighter band. A slight
spark could be obtained from my finger to the
glass if the other hand touched the other ver-
minal of the coil. A. The experiments you
describe are due to the fact that an electric
light bulb is a vacuum tube, either a Geissler
or a Crookes tube, according to the perfectness
of the exhaustion. When brought into the
field of a electro-magnetic coil, the tube fills
with light, as you have observed. All lamps
will not act in this manner. In the early days
of the use of X-rays, some lamps were found
which could be used for taking photographs by
X-rays. These had a very high vacuum.

(8966) W. D. A. says:
me any information concerning a water
telescope? A. A water telescope consists of
‘a tube of wood or of metal, closed at one end
water-tight by a plate of glass. [I’late or good
window glass will answer the purpose. This
is placed in the water, open end down, and by
looking through the glass top of the box, one
can see very distinctly to quite a depth; hence
the name, water telescope. The apparent
opacity of water is largely due to the ripples
upon its surface, which break up the waves
of light and prevent their accurate transmis-
sion from below. The surface of the water
within the box is smooth and the glass top is
smooth ; for both reasons the light comes up
through the box to the eye undisturbed. Such
a box to be held over the side of a boat may
be three or four feet long and six inches square
‘in section, so that both eyes can look into it at
once with ease.

(8967) F. I. G. says: Do heat rays
other than those from the sun pass througn
glass? It is admitted that the heat from the
sun does pass through glass, but “A’” contends
that the rays of heat from an oil lamp or an
open wood fire will not pass through glass. If
sun heat only passes through glass, why? 1
do not wish to know if glass conducts or radi-
ates heat, but whether glass is transparent to
artificial heat, and in what degree. A. Heat
1ays of all wave lengths may pass through
glass, but not equally. The longer wave lengths
are cut off by glass much more than are the
shorter wave lengths. Heat from any luminous
source passes easily through glass. The conten-
tion of “A” that heat from an oil lamp can-
not pass through glass is not well taken. Ile
cannot say that he never felt heat which had
passed through a lamp chimney, or that a ther-
mometer would not rise if held near the glass
chimney of an oil lamp. A window pane in
the same way cannot cut off all the heat of a
wood fire.

F. 1. G. writes further: Your kind favor
of the 13th is at hand and the answer is as I
supposed. “A,” however, is not satisfied. He
says the heat from a lamp chimney is radiated.

Can you give
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He also states that you do not dare publish the
answer and query in the Scientific American.

Your friend **A” is certainly very poorly in-
formed upon the literature of this subject, if
he supposes that our answer to your inquiry
so differed from the text books and commonly
received opinion of scientific men that we
dared not print it in our columns. A very
small portion of the hundreds of letters received
and answered each week can be printed. The
SCIENTIFIC AMERICAN would be filled with let-
ter's, should all be inserted. Only those are
published which seem to have general interest.
Ilowever, for the satisfaction of ‘“A” we pub-
lish both inquiries. He will find in Ganot’s
Physics, 15th edition, price $5, page 425, the
power of heat to pass through bodies ‘differs
greatly with the radiation from different
sources. Rock salt is here stated to transmit
all kinds of heat with equal facility, and is the
only substance which does so. Fluor spar
transmits 78 per cent of the rays from a lamp,
but only 33 of those from a blackened sur-
face at the Dboiling point of water. A piece
of plate glass one-tenth of an inch thick, and
perfectly transparent to light, is opaque to all
radiation from boiling water, transmits only 6
per cent of the heat of copper at 850 deg.
Fahr. and 39 per cent of that from an oil
lamp without a chimney.” These results were
attained by Melloni, who died in 1854. They
have never been disproved nor doubted by scien-
tific men. With higher degrees of temperature
than can be given by a lamp, Tyndall carried
the subject much farther. These researches
may be found in his book ‘Heat as a Mode of
Motion,” price $2.50. The general subject is
*‘diathermancy.” We have many times lighted
a match by heat rays which had passed through
several lenses of the stereopticon and througun
iodine dissolved in carbon bisulphide, none of
which were made hot by the heat rays. They
were brought to a focus by the lenses and the
heat without light was able to set the match
on fire. This beautiful experiment we owe. to
P’rof. Tyndall. 1t is not true that these heat
rays were absorbed by the lenses and radiated
on their farther side.

(8968) E. G. A. gives the following re-
cipe for removing indelible  ink stains: If the
base of the ink is nitrate of silver, which is
generally the case, the following is certain and
easy.. Paint the ink stains with tincture ot
iodine, and after a minute or two wash out the
stain, iodine and all, with stronger ammonia
or a strong solution of hyposulphite of soda.
The iodine simply creates iodide of silver, which
is easily soluble in either of the above solu-
tions. It works especially well in nitrate of
silver stains upon the flesh.

(8969) H. D. H. writes: 1. Please in-
form me how to make a liquid glue suitable
for mountaing photographs which have . a
“‘glace” finish. The directions say: “Brush the
backs with a very thin solution of pure white
glue.” I would like to know how to prepare
such a solution that would remain liquid. A.
The mountants for photographs which do not
affect the gloss of the front are usually made

of gelatine or of white glue. They do
not remain fluid, but are placed in a
dish of warm water and melted before
use. The warm glue is applied rapidly

with a brush, and the print must be in
place before the glue sets. 2. Is Sirius, the
great dog star, variable? I notice this winter
it does not appear nearly so large and bright
as it did last year. A. Sirius is not a
variable star in the sense that one can with
the eye tell that it is dimmer this year than it
was last. It has a dark companion. The
system revolves once in 52 years. This com-
panion was first seen by the late Alvan Clark,
Jr., since which time it has not been classed
as a dark star, though it gives less than one
ten-thousandth as much light as is given by
Sirius.

(8970) E. A. W. asks: Is there any
extra wear on either rail of a double track, if
the trains run respectively due north and south?
If so, on which rail? Should trains travel
north or south on a single track, would there
be more wear on one rail than on the other,
and why? A. On a railroad track laid due
north and south, the car wheels bear against
the east rail when running north and against
the rail

its

west when running south on a
single-track railway. On a double-track road
the wheel thrust is constantly on the outer

rails of the double track. This effect is greatest
at very high speed, and at 50 to 60 degrees
north and south latitude, gradually decreasing
to nothing at the equator. This is caused by
the differential velocity of the earth’s surface,
which a train meets and which bears the track
against the wheels on the west side when run-
ning south; on the contrary, when running
north, the train is running toward a decreasing
velocity of the earth’s surface, and is borne
against the east rail.

(8971) C. M. E. asks: 1 How can
I make a good, strong baKing powder that will
not cake in tins? A. For baking powder, mix
80 parts dry bicarbonate of soda and 180 parts
of cream of tartar. To the mixture add about
20 per cent to 25 per cent of starch: the object
of the starch is solely to prevent caking and
deterioration. 2. What is the formula for a
strong liquid bluing? A. For liquid Dbluing:
a. Dissolve indigo sulphate in cold water and
filter. Db. Dissolve Prussian blue by digesting
with one-eighth its weight of oxalic acid in
water solution. c. Dissolve 1% parts of inaige

carmine in 15 parts of water ; add % part gum
arabie.
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(8972) C. S. asks: 1. Which is the
most desirable current for any electro-magneu
—one of great intensity, with less quantity, or
one the reverse? A. The current through an
electro-magnet should not be strong enough to
heat the wire more than 40 deg. above the air,
and is usually less than this. If the current is
small the number of turns must be large in order
to obtain the magnetic flux necessary to saturate
the iron. If no other consideration existed, it
would be better to have a large number of am-
peres rather than a high voltage. 2. 1s the
amperage of a dynamo measured by dividing
its voltage by its internal resistance alone, or
is there an external resistance included? I re-
fer to the current a dynamo is said to generate,
as in the case of one for sale, when no exter-
nal resistance is mentioned. A. A dynamo
machine will give its largest current when the
external and internal resistances are equal.
This is not desirable except for uses in which
the heat produced is desirable. The dynamo
is calculated for a definite voltage or for a
constant current as the case may be. Incan-
descent lamps in multiple call for a constant
voltage, arc lamps in series call for a constant
current. The output of a dynamo is better ex-
pressed in watts than in amperes, at a certain
speed or turns per minute. 3. Is there more
resistance between two separated electrodes in
a vacuum than in dry air, being the same dis-
tance apart in Dboth cases. A. Theré is an
enormous resistance between two points in a
vacuum. A tube can be exhausted so complete-
ly that current cannot pass between points a
small fraction of an inch apart.

(8973) W. A. S, Jr, asks: Can gas
(natural or illuminating) Dbe ignited without a
spark? A. A red heat will ignite any of the
hydrocarbon gases, when mixed with the proper
proportion of air to make them explosive. A
spark is not necessary. The hot tube of gas
and gasoline engines shows this principle.

(8974) J. L. P. asks: Can you inform
me as to whether a bipolar dynamo having its
yoke, cores and poles connected by common steel
rod running through center will work all right,
or should be of iron? A. Steel bolts may be
used to fasten the yokes, cores, and pole pieces
of a dynamo together. So, too, steel may be
used for all these parts of a dynamo. But
brass must be used as a bridge across from the
positive to the negative pole s piece, if there is
need of anything to prevent the vibration of
the pole pieces.

(8975) J. H. B. asks: 1. Does a given
amount of gas give off, in combustion, the same
amount of heat, whether said gas Dbe burnt
as an illuminating flame in an ordinary gas
jet, as a blue flame, in a Bunsen burner, or for
heating purposes, in a stove furnished with as-
bestos lining. A. The complete combustion of
a given quantity of coal gas produces the same
number of heat units without reference to the
manner in which it is burned; but if burned
with a luminous flame, as in an ordinary burner,
the combustion is not complete. The Bunsen
flame or blast lamp gives the most complete com-
bustion, the most concentrated flame, and hence
the highest temperature. The hottest part of a
Bunsen flame is 3,137 deg. F. The hottest blast
furnace gives 3,272 deg. F. A white gas flame
may be between 2,300 degs. and 2,700 degs. K.
2. If so, what is the advantage of the last two
methods for heating? A. An asbestos lining
or fire-brick acts as a non-conductor to retain
the heat within the firebox and prevent to an
extent its radiation through the walls of the
stove. In this way more heat remains to be
applied to the articles to be heated.

(8976) H. L. T. says: I have at my
disposal one pound of No. 36 double silk-covered
wire. With this I wish to construct a jump-
spark coil for my motor bicycle. Will you in-
form me what amount of wire and what size
should be used for the primary coil, how thick
the core should be, and what the dimensions
of the coil should be, whether short and thick
or long and narrow? Also whether the vibrator
can be omitted or not? A. For a primary
winding for your coil use No. 16 wire and wind
two layers upon the core. The core should be
8 inches long and 1 inch thick. The condenser
requires 100 sheets of tinfoil 5 x 7 inches. A
vibrator will not be required if the circuit is
broken by the motor in its revolution. A valu-
able article on the winding of coils may be
found in our SUPPLEMENT, No. 1402, price 10
cents.

(8977) S. R. asks how to make a
stereopticon lantern large enough to throw
an image about 20 x 15 inches, using regular
slides. A. The ordinary condenser for a stere-
opticon is made with two plano-convex lenses
placed with their convex surfaces nearly in con-
tact. The combination should have a focal
length of about 9 inches. It is not desirable
to use lenses smaller than 4 inches in diameter,
since the clear opening will then be smaller than
a slide. For a projecting lens a Darlot quar-
ter-plate lens of about 9 inches focus is com-
monly used. The size of the picture upon the
screen is determined by the distance of the
screen from the lantern. If the hall is long
and the lantern must stand far back, it is de-
sirable to have a projecting lens of 12-inch
focus. If the lantern must stand near the
screen, a lens of 6-inch focus should be had.
One who uses a lantern in all sorts of halls
should have a set of lenses, so as to adapt him-
self to the hall and produce his pictures of
about the same size in all places.

NEW BOOKS, ETC.

BELECTRICAL PrROBLEMS. By William L.
Hooper, Professor of Electrical Engi-
neering, Tufts College, Boston, Mass.,
and Roy T. Wells, Senior Fellow in
Physics, Clark University, Worcester,
Mass. Boston: Ginn & Co. 1902.
8vo. Pp. 170. Price $1.35.

The work contains a set of problems typical
of those met with in electrical laboratory and
engineering practice, with very brief treatment
of the methods of solution. The contents com-
prise: Twelve sets of problems and calcula-
tions on combinations of electro-motive forces
and resistances in series and multiple group-
ing; distribution and fall of potential in rail-
way and lighting circuits, inductance of coils,
capacity of condensers, thermo-electricity, elec-
tro-chemistry ; output and efficiency of Dbat-
teries, generators, motors, etc.; four sets of
problems on combinations of alternating elec-
tro-motive forces and currents and the imped-
ance of circuits with constant and with vary-
ing values of resistance, inductance, capacity,
and frequency; five sets of problems on cal-
culating and making winding tables and draw-
ings for direct and alternating current armg-
tures, armature reactions, field windings, etc.;
problems on winding and operation of trans-
formers, rotary converters, and induction mo-
tors; and on testing of dynamos and transmis-
sion of power. Answers are given to all prob-
lems, many in the form of curves showing the
effect of varying the various constants involved,
such as temperature, frequency, capacity, re-
sistance, and inductance. 'The text contains
about forty explanatory diagrams.

A CoURSE IN BoTANY AND PHARMACOG-
Nosy. By Henry Kraemer, Ph. B,
Ph.D. Philadelphia and New York:
G. E. Stechert. 1902. 8vo. Pp. 384.
Price $3.50.

This book was written to meet the individual
needs of the author in his work as a teacher,
but can also be employed in connection with a
laboratory course. Part 1. contains a very
full account of plant morphology and is di-
vided into chapters on the cell, vegetative, and
reproductive parts of the plant. Part II. dis-
cusses pharmacognosy and is divided into two

chapters, the one on crude vegetable drugs,
and the other on powdered vegetable drugs.
Part III. treats of reagents; and Part IV.

comprises the: illustrations and index.

CorLor ProBLEMS. A Practical Manual
for the Lay Student of Color. By
Emily Noyes Vanderpoel. New
York, London, and Bombay: Long-

mans, Green & Co. 1902. 8vo. Pp.
xv, 135; 117 colored plates. Price
$5.

A great deal will be found in these pages
that will be of practical service even to the
man or the woman who claims to have a natu-
rally good eye for color. Much attention is
given to contrast of modified and subdued col-
ors, such colors as would be required constantly
in decorative designs covering large spaces,
against which more positive colors would be
placed. One of the greatest difficulties in ar-
ranging a color design is in determining the
qualities and quantities of color. Very few
works give the useful hints on this subject con-
tained in this book. Under the heading ‘“His-
toric Color” are some very interesting origi-
nal diagrams presented in a way easily to be
understood and made use of in actual practice.
In illustrating the text the author has seen
to it that admirable color schemes, beautifully
reproduced, have been incorporated.

A TREATISE ON RoADS AND PAVEMENTS.

By Ira Osborn Baker, C.E. New
York: John Wiley & Sons. London:
Chapman & Hall, Ltd. 1903. 8vo.

Pp. viii,
Price $5.
The object of this book is to give a discus-
sioA from the point of view of an engineer of
the principles involved in the construction of
country roads and of city pavements. Consid-
erable space has been given to economics and
location of country roads and to the construc-
tion and maintenance of earth roads, since
such roads constitute more than ninety-five per
cent of the mileage of the public highways and
are greatly in need of careful consideration.
The first four chapters of this book may be
regarded as a contribution to the principles of
road making and to the improvement and main-
tenance of our country roads. The remainder
of the book, considering roads having perma-
nently hard surfaces, is based chiefly upon
American practice. The work is presented in a
form for convenient practical use. Numerous
cross references are given by section number,
and whenever a table or figure is mentioned,
the citation is accompanied by the number of
the page on which it may be found.

Precious SToONES. A Bocok of Reference
for Jewelers. By W. R. Cattelle.
Philadelphia and London: J. B. Lip-
pincott Company. 1903. 8vo. Pp.
224. Price $5.

This is by far the handsomest technical book
which has come to us for a long time. Beauti-

655; 171 figures, 68 tables.

fully bound and beautifully printed, it contrasts'

strongly with the general run of technical books.
The information which it contains is worthy
of its handsome dress. The aim has been to
avoid unnecessary detail and to present facts
useful to a dealer in precious stones. Espe-
cial attention has been given to stones unfa-

miliar to many jewelers, and for which there
is a growing demand in this country.
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For which Letters Patent of the
United States were Issued
for the Week Ending
April 21, 1903,

AND EACH BEARING THAT DATE.
| See note at end of list about copies of these patents.)

Abrading material, J. M. Nash ............ 725,761
Adding machine, S. Hartmann ..... .. 726,056
Adjustable gage, W. G. Templeton... . 725,891
Advertising device, C. K. Echternach..... 725,830
Advertlsmg matter, conveyance for display-

ing, R Ne ff ...................... 726,092
Air conduit coupling, Stein & Mandel ..... 726,004
Air, cooling, drying, and purifying, W. L.

MOOTE  tiitetireeeenernnnenseeannannnns 726,181
Air or gas compressors, unloading device .

for, 8. Fairhurst . 726,220
Air ship, T. Michelsen . 725,981
Alumina, obtaining, C. A. Doremus . 725,683
Animal trap, E. M. Walker . 726,121
Animal trap, J. Campbell, S . 726,140
Atomizer, M. Goldman ........... ceee... 125,954
Automatic potential regulator, A. A. Tir-

rill Lo 725,800, 726,234
Automoblle engine, foot starter mechamsm

for, Graham Fox .......cociuvnne. 725,955

Awl, J. P. Brady ............cc.... .. 726,135
Axlo, tubular vehicle, C. S. Smith . . 725,787
Axle, vehicle, G. W. Wilson ............. 726,209
Bags. See Caddy bag.
Bag holder, C. Kenney ............c.cc.. 725,721
Baldric fastener, E. O. Zimmerman .. 725,810
Baling press, J. T. Renas ............ .. 725,872
Baling press, C. E. Hardie . .. 725,958
Bandage, E. L. Ewing ............ .. 725,688
Bandage, catamenial, W. F. Laux .. . 725,726
Bank, savings, Mills & Cunningham ...... 725,858
Basins, etc., to slabs, means for securing,

W. A, Keen ....iviiiiiinnnnnnnnnnns 726,070
Basket, plant, A. Lord .................. 726,079
Bearing cages, manufacture of roller, L.

W. NOYES iuiiiiriinininiinnnenenennans 725,763
Bed brace, C. A. Howse ... 725,845
Bed bottom, W. D. Hunt ... ... 726,064
Bed covering, A. W. R. Berr. ... 725,821
Bed slat, V. T. Grabs ..... .. 726,046
Bed, spring, J. H. Thomas .. . 726,113
Bedstead, A. Stedman ................0.0.. 726,108
Beefstake, hand roller for cutting and ten-

dering, S. P. Hastings ............... 725,840
Belt fastener, J. C. Miller ... 725,982
Belt, metallic, W. J. Egan ... 725,686
Bench, J. A. Franz ............. .. 726,042
Bicycle handle, L. S. Fletcher ....... ... 725,691
Bicycle motor tender, W. J. Belcher ..... 725,924
Bicyele track, S. M. Howard ............ 726,224

Bills, device for holdinrg and filling blank,

G. J. Knopf ... . ..., 726,171
Binder, transfer, S. A. Neidich . 726,093
Blowpipe, automatic, A. Princen 725,769
Boat, submarine, H. H. Morrell 726,085
Boat, submarme, S. Lake ............. 726227
Boats, barbettes, etc., apparatus for fac 1-

tating the sighting of distant objects

from submarine, H. Grubb ........... 725,839
Boiler separator, steam, R. H. Goacher. 725,698
Boiler water purifying device, mochanical

E. G. Rust ..........c..ciiiiiiinnnn, 726,193
Book holder, manifold, C. S. Binner ....... 725,926
Book mark or mdlcatur, S. C. Straker.... 726,005
Book, sales check, E. A. Henkle.......... 726,058
Bottle, non-refillable, Donham & Pearce.... 725,944
Bottle, non-refillable, E. Hoerichs ........ 726,223
Bottler’s protective device, E. J. Sheehan. 725,881
Bottle stopper, A. J. Kempien .......... 725,970
Bnttlo stoppt\r and fitting, J. F. Fitzsim-

................................. 726,039
Bottlos or tubes of liquefied carbonic acid,

ete., apparatus for discharging, J‘

CAmUS o .itiiieiinenanrinnnenanannnns 726,214
Bottles or vessels, fitting and case for ink

or like, J. F. Fitzsimmons ........... 726,038
Box blank cutting and creasmg roll, E. A.

MceMillin ... i e i, 725,863
Brake beam, R. H. Hornbrook ........... 725,709
Brake mechanism, high speed, E. G. Shortt 725,995
Brake wheel, P. D. Schenck .............. 725,780
Bread and cake rack, J. Kopp ...... . 725,851
Brick mold drying shed, F. Danks 725,940
Brick or briquet making machine, J. W. &

G. W. Ferguson ..........cooeveevenas 725,690
Bridge construction, J. F. Morton ... 725,753
Bridge, road, H. Friend ............ ... 725,695
Bridle check, G. E. Lattimer .. ... 725,852
Brine, purifying, G. N. Vis ..... ... 725,896
Briquet mold, J. W. Bramwell .. 726,136
Broom, J. F. Ossenfort .......... ... 726,096
Brush, bicycle, W. Henn, Jr. ..... ... 725,843
Bucket, clam shell, S. Swedenborg. ... 725,794
Buckle, suspender, S. S. Singer.. . 725,997
Buffer, J. S. Thompson.................. 725,797
Buffer and coupling, central, G. Johnston.. 726,068
Burglar alarm, R. M. Dunkin ............ 726,149
Burners. See Gas burner.

Burner, R. Livingston 725,974
Butter, refining and prese:

vesco . 726,065
Button drilling machine, S. P. Mac! ordy 725,734
Button polishes, J. P. Vordermark 725,897
Buttonhole shears, C. B. Goldsmith.. ... 726,156
Cabinet, door step, F. Burns ....... . 726,138
Caddy bag, G. L. Pierce ................. 725,764
Caisson or coffer dam, Mogran & Jarrett.... 725,751
Calendar, F. F. Pulver .............coc... 725,869
Camphene, making, K. Stephan .. 725,890
Can making machine, E. Small 725,886
Canal and power generating system, C. S.

Bradley ......c.iiiiiiiiiiiiiiiaaaa. 725,927
Cane and stool, combined, Heeg & Klise.. 72.),96()
Cane cutting knife and stripper, N. Asbell 725,811
Car, bottom dumping, R. H. Hornbrook.... 725,710
Car construction, steel, W. F. Kiesel, Jr... 726,169
Car coupling, J. Sines ............cocunn 726,197
Car drop brake handle, A. U. Willing et al 726,129
Car, freight, H. R. Keithley ............... 725,849
Car seat, J. E. Siegel ..........cccvvuu.n. 725,996
Carbon dioxid, treating substances with

nascent, W. Smethurst ..... e eeeeeneas 725,786
Card or picker machine fire extinguisher,

G. B. Stover .........ciiiiiinnnnnanns 726,200
Carpet or rug beater, H. G. Cady ......... 726,025
Carpets, etc., apparatus for cleaning, F. J.

Farrell ..............ciiiiiiiininns 725,689
Cattle mark, R. Schumann-............... 726,104
Cement for uniting wood, J. H. J. Bartels. 725,816
Cement kiln, W. W. Maclay ............. 725,975
Centrifugal machine driving mechanism,

H. Feldmeier ................c.cc0vut. 725,832
Centrifugal separator, C. J. Pihl ...... . 725,868
Chimney protector, W. F. Harden . 726,160
Chuck, lathe, C. G. Richardson ....... . 725,774
Chuck, scroll, Potter & Johnston.. . 726,099
Cigarette, oval, G. P. Butler ... . 725,671
Cithern, C. T. Menze 726,084
Cloth unrolling machine, J. E. Windle 725,997
Clothes line prop, 725,917

Barbour & Meredith
Clutech mechanism, P. H

Cluteh trip, W. A.

friction,
Murphy

Mack 725,735

725,756

Cock, blowoff, ‘G. H. Truman 725,893
Cock, safety gas, G. E. Biot ........... 725,600
Coin counting machine, C. W. Johnson . 726,067
Coke, manufacturing, J. F. Wilcox ....... 725,904
Coke oven construction, E. A. Moore. . 725,750
Coke oven door, E. A. Moore.............. 725,745
Coke oven door frame, water cooled. E. A.

MOOTE . iiiiiiiii ittt ittt 725,747
Coke oven door, water cooled, E. A. Moore 725,746
Coke oven foundation or substructure, E.

. N . (0T ) o 725,748
Coke ovens, means for protecting, .

MOOTE®  oiieitiineineeeennnnnenennnnnns 725,749
Combustion of fuel, R. Thomson.. .. 726,115
Composite post, A. B. Probasco .. .. 725,770
Compound engine, E. M. Coryell .. . 725,935
Condenser, surface, W. Hayner ........... 725,841

Conduit outlet box, interior, W. F. Bossert 725,664

Controller, J. B. Linn ...........cc0vu.n. 725,730
Conveyer, J. B. Pitchford ................ 726,098
(Continued on page 344.)
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GASOLINE

HERCULES . ENGINES
KEROSENE

STATIONARY, MARINE, PORTABLE and HOISTING
1¥ to 500 H. P.

Let us know your requirements and we will be glad to
furnish you with catalogue and full information.

LEEDS MARINE EQUIPMENT CO.
173 East Main St., Bridgeport, Conn.

AEOLICRAFT Model Yacht

Sails on a tight wire; goes about automatically at
each end; keeps in motion as long asthe wind blows,
The Latest Scientific Toy.
Fascinating to old and young. Beautifully made,
Single, #2.50
Pair, for racing, #$4. 50, prepaid.
Send for descriptive booklet No. 9, free.

FRANKLIN MODEL SHOP,
132 W. 3lst Street, NEwW York CiTy,

=

tm%

52 50

HERCULES FLOATS
Cheap Floats to Use.

40,000 in useon high pressure,
and they don’t collapse or fill.
Our book tells you aboutthem.

HERCULES FLOAT WORKS,
Box 372,
Springfield, Mass.

6 H. P.
AUTOMOBILE
MOTOR

completewith trans-
mission and float
feed carburettor.

$185.00

Pierce Engine Co.,
Raclne, Wis.

FOR LIGHT AND MEDIUM WORK

this new 14 inch

«__B. F. BARNES

Upright Drill is the best tool made.
Substantial, well built. up to date. The
driving power is strong and positive—the
five-step cone gives wide range of speeds—
will drill from 1/16-inch to 3{-inch. Read-
ng matter on request.

B. F. BARNES COMPANY,

INDUCTION
CO l LS for experi-

ments in X rays and
other electrical work,
§F Catalogue Free.

E. S. RITCHIE & SONS Brooktine, Mass

THE AMERICAN
THERMO-CALL
BUTTON

discoversand reports fire automatically.
Can be attached to the existing wires in
S4 totels and man ufacturing plants. Inval-
uable as a life and property saver in
residences. No possible chance for fire
to secure headway without sounding
alarm. Permanent, not fusible.

American Thermo-Call Co.,

oston, Mass.
Mtrs. of thermostatic devices of all kinds

AN ENGINEER’S LIBRARY.

An absoluie Encyciopzdia for Engineers or for Steam
Users, Electricians, Firemen and Machinists, is the

HANDBOOK ON ENGINEERING.
By HENRY C. TULLEY.
1'bird edition, enlarged and revised, 5,600 copies, now
ready. Sent anywhere on receipt ‘ot price, $350 -
money back if dmsatxsﬂed 900 pages. 400 fine illustra-
tions, 'Thoroughly reliable and practical. Handsomely
bound in leather and gilt. Pocket-book form.
H. C. TULLEY & CO.,
1060 Wainwright Bldg., St. Louis, Mo., U. S. A.

w E L DRILLING

Rockford, 1.

Over 70sizes and styles, for drilling either deep or
shallow wells in any kind of 80il or rock. Mounted
on wheels or on sills. With engines or horse powers.
Strong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS., Ithaca, N. Y,

Copper and nickel from mattes or ores, elec-

trolytic separation of, Sjostedt &

AL (S 858 6000600000000000000 0030000000 725,998
Corn husker and suker, green, A. M.

Furrow ......iiiiiiencecncees teeeeee.. 125,951
Corset, P. J. Menahan ........ 725,980
Corset shaper, P. J. Menahan . 725,979
Coyote alarm, J..S. Barnes .... .. 726,131
Crate, R: De er ht . .. 125,942
Crate, shipping, G. L Walburn 725,898
Cultivators, etc.,  balancing de

I, M. Dvvight 726,150
Curtain fixture, I<noth & Willmanowsky... 725,724
Curtain fixture, H. H. Forsyth ........... 725,950
Curtain operating mechanism, B. Leon .. 725,728
Curtain pole, E. S. Long ............ .. 726,078
Curtain securer, J. J. Russell . 725,778
Cushion, Hogan & Meinecke ..... 726,164
Cuspidor, floor, A. R. Candy 725,672
Cutlery polishing machine, W. T. Queen.. 726,100
Dash pot, W. C. Beauvais ............ .. 125,656
Desk and seat attachment, school, J. H.

I 30T 5 B 5 50 68 00000000 00000000000000000 726,153
Dipper holder, H. L. Beaman 725,(»55
Dish drainer, F. Cleek ..... 725,825

Display rack, W. N. Wilbanks

Dish \\ashmg machine, C. H.

Ditching wmachine, J. A Fox

Delly bar, Macbeth & Johnson . 00
Domestic boiler, M. Klynn ..... . 725 948
Door check, . B. Handley .............. 725 702
Door equalizing device, K. W. Tobey 00 726,117
Door hanger, A. E. Randle .......... .. 726,190
Draft equalizer, S. A. Bates .... . 725,819
Drainage system, ‘B. F. Suddath 725,793

Drawing parallel lines, apparatus -for,

(T e S S 5508060000 000000000000008000 725,859
Dredge cutter, L. W. Bates . 725,81
Dredge cutter, suction, L. W. Bates 725,818
Dredger, S. Beer ...........ccco... . 726,213
Drilling apparatus, J. C. Swan ............ 726,111
Drilling machine, automatic, J. W. Brown,

i85 50560000000500000000000000000040090 726,137
Drills, etc., device for exiracting, C. A.

Horan .....ccecieieniee tevrenonannns 725,844
Drum, J. Hennl ........cccivievunnnns .. 725,842
Dump, cantalever, J. P. Gallagher . .. 725,696
Dye, black azo, M. Kahn ............ . 725,8489
Dyeing, M. Kahn ..........c.ccieviinnnns 725,847
Dynamos, automatic potential regulator for,

A. Tirrill . .......ev.n..n . 725,799
Eccentrie, movable, W. Jam 5 725,716
Electric current shuntmg dev1ce, 5 3

(81} {is  a0n0800006006A006666000000a400a50 725,826
Electric lighter, W. Roche ... .. 725,992
Electric meter, F. Holden ......... . 725,708
EKlectric motor or engine, J. Massey....... 726,177
Electric time controller,” J. Weatherby, Jr. 725,900
Electrical distribution system, R. Rowe.. 725,777
Electrical resistance device or heater, J.

. Bolling ...veiiiiiiiiiineniinnnnnns 725,663
Electrode, cataphoric, S. H. Linn. .. 125,731
Electromagnetic brake, F. C. Newell.. .. 725,985
_Elevator safety appliance, S. B. Trapp.... 725,892
Elevator shaft door lock, Boyce & Shon-

nard 726,018
End gate fastener, W. R. Dunkel . 726,148
Engine, W. A. Alsterlund ................ 725,911
Engine fuel feed regulator, explosive, C.

A. Miller .....ccevveccciqennaancnanas 725,741
Engraving machine, pantograph, M. Barr. 725,654
Envelope, A. . Patterson .............. 725,866
Eraser, combination, BE. M. Wilson ....... 726,208
Exercising and amusement apparatus,

child’s, P. F. Chase .........ovcuuvnnn 726,028
Exercising apparatus, C. H. Roche ....... 725,876

Exercising apparatus, J. E. Nightengale...
Explosion engine, L. F. Splitt

726,095
725,789

Explosive engine, A. Krastin 726,226
Eyeglasses, L. F. Adt ....... g . 725,910
Fabrics, producing perforated pen g
patterns in, C. Casanovasy Amat... 725,823
Fan, L. D. Nelke ......cccevunnn . 725,984
Fastener, C. H. Goodwin ........ . 725,699

L. 726,031
725,873

Faucet lock, J. F. Cunningham
Feed mechanism, C. E. Rhoades

Feed regulating for steam boilers,  auto-

matic water, G. Weant .............. 726,123
Feeder, boiler, L. E. Hoffman . 725,707
Fence gate, wire, H. F. Alverson . 726,011
I'ence machine, wire, C. A. Forsberg ..... 725,694
Ifender. See Rein fender.

726,120
726,043
. 725,916
726,034

Fertilizer drying machine, W. T. Urie...
Fifth wheel, F. M. Freeburg ..
IFinger nail clipper, J. C. Ernst ..
Fire door, automatic, Donecker & g
I. Hogeland

Fire escape, pneumatic, I. Hogeland ..... 725,964
Fire kindlers, manufacture of, E. C. Sachse 725,993
Fire or shipwreck, apparatus for saving

life from, K Newsam ............ 726,185
Firearm, automatic, A. H. Stow ......... 726,109
Fish bait, artificial, T. A. Bryan...726,020, 726,021
Fish mezzo-rilievo, J. W. Nash ........... 726,184
Fish trap, J. E. Hill ............. . 725,706
Flag pole holder, W. H. Becroft 726,015
Floor and wall ventilator and register,

J. H. Mill8 .cccceecenncnsnncsconnanea 725,743
Floor, roof, etc., P. H. Jackson 725,846

726,172
. 725,856

Flour manufacturing apparatus, L.
I'lue cutter, Lucas & Danglemyer .

Fly screen, S. C. Daniel ............. .. 726,145
Ifuel feeding apparatus, C. Wegener . .. 725,901
FFurnace, R. Thomson .........ceeee 726,114
Gage, A. Kuhlmann 725,973

Game apparatus, F. F. Honeck 726,062
Game board, Busch & Jaeger ....... 726,023
Game board, king ring, C. J. Dursey 725,68
Game, card, Test -& Stabler .............. 726,232
Garment, comblnation outer, F. Wilcomb..- 725,903
Garment hanger, E. C. Cullum .......... 25,67
Gas burner, incandescent, J. H. Findlay.. 7259-!7
Gas generating apparatus, acetylene, C.

0 W S 05 5606 600 000000000006 0000a0000 726,139
Gasket making and inserting machine, R.

2:\5 0 = EV 15566 666000000060800 000000030000 725,701
Gate, D. Warner . 725,806
Gate, J. Granger 726,048
Gear, reversible and variable friction, W.

(1 8 68000000300000000000033000 725,953
Gearing, variable speed, W. S. Austin . 725,812
Glass blowing machine, Teeple & Johnson. 726,112
Glass press, S. McCaughtry .............. 726,088
Gold, etec., apparatus for the treatment of,

W. B. McPherson .......ccoiveeeenn 725,864
Gold, extracting, Uslar & Erlwein 725,895
Governing fluid pressure impulse motors,

apparatus for, J. W. Macfarlane.... 726,175
Governing mechanism, gas engine, L. :

1213 5 SR 000000 00000080000 0000606 725,668
Governing mechanism, speed, L. F. Burger 725,669
Graphophone, phonograph, ete.,, W. C.

RUDZE  «vevrererenennerenenensansnnenan 725,878
Grate, B. MecCaughey ................ .. 725,757
Grate, shaking, ‘A. B. Marshall et al.... 725,738
Gravity motor, J. R. Wright ......... . 725,909
Gun, gopher, C. SimsS .......ccevvviienen 725,883
Gun locking device, A. F. O. von Augezd.. 725,187
Hair or wool cutting or shearing machine,

H. Austin .................... 726,014
Harness oiling apparatus, L. Dare........ 725,679
Harvesting machine, N. Djunkofsky.. 725,943
Harvesting machine, corn, McDole & Hol-

lenbeck ...ttt it it 725,759
Hat fastener, T. Fries .......... .. 726,154
Hat pin, lady’s, Lyon & Fisher... .. 725,702
Headlight, electric, J. A. Mosher. . 725,754
Heater, Grover & Bowe ...........c.ccu.. 726,158
Heating furnace, continuous, Laughlin

Reuleaux ......ciiiiiiiiiiiiiiiiiiennn 726,173
Heating system, G. H. Jennings.. .. 725,717
Hinge, R. W. Hubbard ...... . 725,712
Hinge and check, combined 5

MOITES  civvvrenvnnennnnnnns .. 725,752
Hook and eye, L. N. Bedford. .. 725,922
Horse blanket, M. Cleaver . 725,931
Horseshoe, J. Marion ....... :
Horseshoe, G. H. Stone..

Horseshoe, K. Herzog ......
Horseshoe, O. W. Siebenhaar

Horseshoe finishing die, A. Nisbitt et al.
Hose clamp, W. Gmmner
Hose coupling, L. Lehotzky..
Hub, sheet metal, J. Macphail
Hub, vehicle wheel, G. A. Schacht
Human treatment apparatus, I J. Hart-

...................... ...726,054,
Hydmtnd silicates, rev1vmg, C. A. McKer-

Hydrocarbon burner,
(Ccmtmued on paqe 343.)

726,055

726,091
726,212

the pen that, by such imitation, is acknowledged to be the
SEND FOR OUR BEAUTIFUL

also Prof. Sloan’s Suggestions, for improving your hand-
ete. It’s yours for the asking.

Simply press this metal bar 43 PR <% Found only in the genuine
FCONKLIN'S -

THE, CONKLIN PEN CO.

SELF— FiLting PEN

You Should Know More

about the pen that has revolutionized the fountain pen business—the pen that is so extensively, but crudely imitated—

20th Century wonder in' fountain pen evolution.

NEW ILLUSTRATED CATALOG

explaining its many advantages over all other fountain pens, and showing patented features notfound in imitations;

writing, model capitals, business lettering, vertical writing,

816 Madison Avenue,
TOLEDO, OHIO,

The Humphirey Crescent No.

Instantaneous Water Heater will

bath while you undress—at a cost
of about one cent for gas; always
ready—day or night Hot water
starts the moment the match is
applied. Height 30 inches. Made
of beautifully nickeled copy er
| Manutacturers’ price only
with nickel- plateni
shelf and bracket.
Shipped anyw here
for 30 days’ trial.
Other Heaters $15
0 $45, for either
E.as or gasoline.
000 in use.
‘Write to-da,
our beautiful 00k
“The of a
Bath ”-FR B.

Humphrey Mfg. & Pitg. Co., Dept. A, Kalamazoo, Mich.

for

Col7cirs & Culrs.

Made of fine cloth, exactly resembling fashionable
linen goods. 10 collars or 5 pairs cuffs, 25c. [ By mail 30¢.)
No Laundry Work. When soiled Discard.
Reversible Collar Co., Dept. 3, Boston, Mass.

FOR
GUNSMITHS, TOOL
_MAKERS, EXPERI-
f MENTAL & REPAIR
7~ WORK, ETC.
From9-in.to13 in. swing.
Arraneed for Steam or
Foot Power, Velocipede
or Stand-up Treadle.

Send for Catalogue.
W. F. &JNO.BARNES CO.
Established 1872.

1999 Ruby St., RockForp, ILL.

MOST POWERFUI. WHITE LICHT

Magle L-ntemg, Plcture Machines,
Filma and Slides. Bought and Sold.

"ARBAc“ & co 809 Filbert Street,.
s PHILADELPHIA, PA.
Have Electric Lights
4 IN YOUR LAUNCH
You can if you use the
‘““CHAMPION ACCUMULATORS”
Charging the battery from any
good ignition Dynamo. Using bat-
ery for starting en?ne. emerg-
ency and running the
Send for booklet.
H. C. acRAE,
315 St. Panl St., BALTIMORE, MD.
A UNIVERSAL
POCKET MEASURE

as The only practical all around measure
# ever made. Measures curves of all kinds
as easily as straight work. Simpler than
arule for it is a revolving rule. A time,
brain and money saver. Absolutely ac-
curate. Measures any distance. Can be
set to ‘‘zero” at will. Any one can use it.
Highest endorsements. Circular free.
STECKENREITER MFG. CO.,
9 LAKE STREET, CHICAGO.

YOU ARE EASY

1f you need a carpenter to help you repair your roof with
Warren’s Natural Asphalt Stone Surfaced Roofing
. The best and most ser-
viceable prepared roofing
on the market. It is dur-
able, fire-proof, and does
not require pamtm%
Comes ready to lay in
rolls containing 108 sq. ft.

Warren Chemical' & Mfg. Co., 172 Broadway, New York

Send For It To-Day

You'll find it always convenient to
have as a useful ard instructive book
Montgomery & Co.’s Tool Calalogue

The new edition has 704 pages and is
copiously illustrated. Pocket size 6}4x
16 ins. Sent by mail for 25c.

MONTGOMERY & CO.,
Fulton St., New York City.

Howard Two and Four Cycle
MARINE

AND

AUTOMOBILE

MOTORS
‘Write for Cat.
" Grant Ferris Co.
Troy, N. Y.

| Gallon in 4 Minutes

of the purest drinking water and
free from all solid atoms and
disease germs. FKvery house-
bold should have a

BERKEFELD FILTER
which prevents the spread of many
diseases generally originating in impure,
water.

TOOL
CATALOGUE

{ GATALOGUE Ne2I o5

heat a tubful of water for your|

AGOOD INYESTMENT.

For $1.75 we will send by express (not Prepmd),
complete N. D.Outfit with fuJ instruc-

tions for learning TEL
OPERATING.
A fascinating study
that will enable you
) to earn good wages.
Send 25 cents for uni-
versal dating stamp,
by mail, postpaid.
Send for our catalog.
Established 1879.
J. H. BUNNELL & Co., Inc. 20 Park Place New York

RUBBER STAMP MAKING.— THIS
article describes a sxmple method of making rubber
stamps with mexpensnve apparatus. A thoroughiy
practical article written by an amateur who has had ex-
verience in rubber stamp making. One illustration.
i Contained in SUPPLEMENT 1 1'10. Price 10 cents. For
sale by Munn & Co. and all newsdealers.

Carbon-copy inaccuracy
and letter-press mussiness
should have no place in
the modern business
organization. Any
failure to make the
same corrections on
the carbon - copy
which were made in
the originalletter leaves
iou completely ataloss to

now the exact contents
of the original.

Get, a“YandE”
Rapid Roller
Letter Copier.

Itis a simple, speedy ma-
chine which shows every
alteration in the original
paper. Your stenographer
can oKerate itas easily as
can a husky office boy,and
it will copy al etter faster
thanit could be folded for
mailing. Used by Wells- +
Fargo Ex. and a host of other big corporations.
By the way, how do you file your correspond-
ence? “Shannon?” or* Vertical”? If you will
write today for Special Information Blank “F’’
we will furnish you, without cost, a complete
plan for the keeping of records for your indi-
vidual business. YAWMAN & ERBE MFG. CO.
Main Factories and Ex. Offices, Rochester, N. Y.

Delivered —
charges prepaid,
toanypointinthe
United States.

‘W rite for cata-
logue *“33 F."

THE TURNER BRASS WORKS
57 MICHIGAN ST., CHICAGO.
ALUMINUM,. BRASS AND BRONZE CASTINGS
MACHINING . STAMPING, SPINNING,POLISHING,
ESTIMATES FURNISHED ON SPECIAL WORK.

OF
ENGINES
f) SEND 10 FOR 126 PAGE
ILL. GATALOGLE.

Em——————ALS0 TOOLS,
GEAR WHEELS.& PARTS OF MODELS

S
N
]
SOUONOW & ORI

Removed to 182 Milk Street.

WIRELESS TELEGRAPHY.— SCIEN-
TIFIC _AMERICAN SUPPLEMENT Nos. 121:3. 1327,
1328 and 13'29, contain illustrated articles on this
subject by G. Marconi. Additional iliustrated articles
by other authors are contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT Nos. 1124, 1131.1177, 1192

1217, 1218, 1219 and 1 304. These papers con-
stitute a valuabletreatise on wireless telegraphy. Price
10 cents each from this office. and all newsdealers.

Palmer Complete 17-ft. Launch, $195
MARINE ENGINES, BOAT FRAMES
Catalog Free

RNOCK-DOWN FRAME

PALMER BROS. COS-COB CcT.

THE

DENSMORE
DOES MORE

2 Con EEIeLD FILTER 0. .| Densmore Typewriter Co., N2.%%r

ELEVATING - CONVEYING 6%%@3,‘%& \ Cgal Mi'ungLMachines
9y * % % O LECTRIC INE OCOMOTIVES

POWER TRANSMISSION MACH’Y \® % o, OWER oM RS

COAL WASHING MACHINERY \* “o%27% % COAL HANDLING MACHINERY

© 1903 SCIENTIFIC AMERICAN, INC.
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Since the introduction of the
Dr. Deimel Linen Underwear
there are more comfortable
people in the world than ever
before.

Booklet telling all about them
and the garments may be had

AT LEADING DEALERS EVERYWHERE

THE DEIMEL LINEN-MESH CO.,
(Originators of Linen-Mesh)

491 Broadway, New York..

New Type
2-Cycle Motor

PATENTED.
Range of Speed 200 to 2,000 Revo-
lutions.
A H. P., Auto. or Marine, 100 1bs.
8 H. P., Auto. or Marine, 175 lbs.
Manufacturers in search of the
best should address
CUSHMAN MOTOKk CO.,
Lincoln, Nebraska.

w E R %«] B'L’PFLILM' P9, rf E,? :‘i\w‘ﬁ

ADDRESS \yo 1] CLINTON ST..BROOKLYN.NY.

U. S. A.

LIQUID PISTOL

Nickel-plated
6 Inches

Long
Pat’d

Guaranteed
Will stop the
most vicious
dog (or man)
without perma=
nent injury.

FKires and recharges by pulling trigger.
Loads from any liquid. No cartridges
required. Over 20 shots in one loading.
Valuable to bieyclists, unescorted ladies, cashiers
bomes, etc. All dealers, or by mail, 50c.

PARKER, STEARNS & SUTTON, 226 South St., NewYork I

The MEDART

BOAT BUILDING
MATERIALS

bring boat construction within the
range ot amateurs, at a small cost.

v Yachts, Launches, Row Boats.
Send stamp for catalog.

FRED MEDART, 3645 DeKalb St., St. Louis, Mo.

SPLITDORF:SPARK COILS

~*22%" 25 VANDEWATER ST.NY, ~55

Scientific American
Building Monthly

NEW VOLUME NOW READY

VOL. 34-JULY to DECEMBER, 1902

A Monthly Magazine of Domestic Architecture
Sumptuously -Illustrated

275 lllustrations  Six Covers in Tint 146 Pages
Bound in Boards  Price. $2.00 prepaid by mail

The Thirty-fourth Volume of the SCIENTIFIC
AMERICAN BUILDING MONTHLY more than maintains
the high standard established by this valuable Maga-
zine. Its “Talks with Archkitects ’—contributions by
the leading architects of the day; its editorial discus-
sions of important subjects relating to domestic archi-
tecture; and its many specialized* Departments make it
}{hedmost useful and most valuable publication of its

ind.

TALKS WITH ARCHITECTS

*A Taik on _House Fittings,” by a sanitary expert.
Mr. Frederick 8. Lamb on * Municipal Art.” Mr.
F. Wellington Ruckstuhl _on “Sculpture for the
Home.” Mr. Charles M. Lehean on ‘‘Opoortuni-
ties for Decorative Art.” Mr. William Martin
Aiken onthe “ City Architect.” Mr. Percy Griffen
on “ Small Houses.”

EDITORIAL ARTICLES

‘“Cheap Houses.” “Walls and Wall Treatment.”
“The Artsand the House.” “T be Country House.”
“How the Architect Helps the Home.” ‘‘How
the Householder Helps the House.”

DEPARTMENTS

“I'he Garden.” * The Household.” *‘Sanitation.”
‘‘Srable Lore.” *The City House.” ‘ Civic Bet-
terment.” ‘*Country Life.” ‘The Flat.” “Fire
Protection,” *The Country House.” * Housing
Problems.” ‘“Heating Talk.” ** Furniture.”
‘“ House Suggestions.”” ‘“Wall Papers.”” “The
Kitchen.” **New Books.” * Legal Notes.” “ New
Building Patents.” ‘ Publishers’ Department.”

The SCIENTIFIC AMERICAN BUILDING MONTHLY
contains each mouth phntographs and plans of dwelling
houses. gardens, country estates and buildings of mod-
erate price, together with a cover beautifully printed
in tint. Theillustrations are all made from photographs
taken expressly for the Magazine and are printed with
every advantage ot the printer’s art. The plans which
accompany most of the illustrations present a complete
sguops is of each subject and are a unique feature of
this valuable Magazine. Careful and concise descrip-
tions accompany each illustration. The illustrations
include photographs of exteriors, interiors and details,
views ot gardens and ornamental adjuncts to the house.
No expense is8 spared to make this Magazine the leading

eriodical of its class and of the utmost practical value

o its readers.
For Sale by
MUNN & CO., 361 B’way, New York City

and all newsdealers

Hydrocarbon vapor burner, Tarmon &

Thompson .

Illuminating device, R. Man

Indicator. See

Inhaler, tubula

Inkstand, fountain, J. D. Barry

Ink  well, G.
Inscriber, R.

ism, G. D.

Lamp bracket,
Lamp burner,
Meyer ....

Lamp glower a
thereto, ele

Clausen ...

Lasting machin
Lathe back res

Bevill ....

Lead sucrate, making, A. Wohl
Lemon squeezer, J. Kress .......

Lifting device,

Linotype machi

Kling ....
Stimpson .
Loom reed, K.

Magnet for alt
rotating fie

................ . 725,796
cha. .... 726,081
Lamp ftilling indicator.
Inhaler, A. Bulling ..................... 725,928
r, H. Ferre ... 726,037
Inkstand, G. J. Sengbusch ....... .. 726,194
. 725,920
J. Sengbusch...... ... 726,195
H. Smith ...ccccveennnn.. 726,002
Internal combustion engine, A. L. Riker.. 725,990
Jack loek, J. J. Heys ........c..cocien.n 725,961
Journal box, self-lubricating, J. F. Smith,
P 725,888
ne, G. D. Mayo"’ 726,178
Knitting machine needle, E. A. Hirner.. 726,163
Knitting machine, straight fashioning, C.
Aldridge  ....... ... il 725,647
Knitting machine thread feeding mechan-
Mayo ..o.viiiiiiniiininnn 726,229
Ladder, store service, Heuning & Burton.. 725,705
Lamp and circuits and conductors therefor,
electric incandescent, G. Weissmann. 726,124
G. W. Weidner .......... 725,808
vapor incandescent, S. M.
............................ 725,740
Lamp filling indicator, E. A. Burlingame.. 725,670
nd attaching terminal wires
ctricc M. W. Hanks ....... 725,703
Lamp jack circuit arrangement, H. P.
............................ 726,215
e, McAuliffe & Hogan . 726,087
t, turret, C. G. Richardson. 725,775
Lathe center, ball bearing, I. H. Gilman.. 725,697
Lay rocker shaft box or bearing, S. .
............................ 725,659
. 726,130
726,075
H. F. Beeman ............ 725,923
Light effects, system' for operating, R. F.
Spangenberg . ......ciiiiiiiiiiiieneann 726,199
ne, C. Muehleisen ..., 725,861
Linotype machine, S. J. Briden.. . 726,019
Liquids, apparatus for purifying,
ing, or aging, R. C. Turner 725,803
Lithographing and printing roller, .
............................ 725,971
Loom filling replenishing mechanism, E. S.
............................ 725,790
. Weissbach ............ 725,809
Loom shuttle tension device, A. Baldwin.. 725,652
Luggage carrier, S. Jacobson ............ 725,715
ernating current generators,
1d, H. G. Reist............ 725,773
Marking implement, G. A. McAlpine...... 726,086

Mash in mesh
ing, cooling.

Massage instrument, C. Owens

Match box, J.

tubs, arrangement for heat- 3
725,894
. 725,987

, and mixing the, G. Ullrich

W. Bunch ........

. 725,822

Match case or holder, F. J. Stone........ 725,791
Measuring and sampling machine, com-

bined, H. 8. Badger ............... 725,915
Measuring device, E. Smith.............. 726,198
Measuring ribbon, ete., machine for, B.

Kohn ... ..ottt 725,972
Meat, curing tube for pickling, J. J. Bailey 725,916
Mechanical movement, E. A. Mainguet.. 725,977
Mechanical movement, C. J. Wennas.... 726,008
Melting furnace, J. F. Cottrell........... 725,936
Mercury salts of ethylenediamin bases and

making same. Wichmann & Kippenberg 726,126
Metal planer attachment, L. E. Ward.... 725,805
Metal seat, pressed, R. T. J. Martin..... 726,176
Metallic tie and rail fastener, J. A. Bough-

70 T 725,665
Metering, multiple rate, Thomson & Cox.. 726,233
Micrometer, inside, L. S. Starrett........ 726,003
Milk, etc., apparatus for clarifying and

aerating, J. L. Bergh ................ 726,134
Mining c¢olumn bar, A. Johnson............ 726,066
Mixing and bleaching engine, A. Rommeney 725,877
Motors, controlling’ induction, H. P. Davis. 725,681
Mowing machine, E. B. Fisk . 726,152
Multiple rate meter, Thomson & Cox.... 725,798
Music box indicating device, G. A. Brach-

hausen .....iiiiiiiiiiiiiii it 725,666
Musical and pneumatic¢ devices, bellows for,

W. COOPEI vt iiiiiinieannnanennnns 725,677
Musical instrument bellows, M. Clark..... 725,824
Musical instrument, mechanical, C. L. Davis' 725,941
Net, minnov, S. W. Higgins ............ 725,962
Nipple, nursing bottle rubber, W. F. Ware 726,122
Nut wrench, H. E. Andrew.............. 726,012
0il burner, M. C. Henley . 726,059
Oil burner. C. W. Sievert 726,106
0il heater anG vaporizer, J. McDermott.. 725,862
Oil or gas engine, hydrocarbon, E. W. Graef 725,70
0Oil tank, B. F.- Collins.................. 726,142
Ores, desulfurizing sulfid, A. D. Carmi-

chael, reissue ...............ccciiinn. 12,105
Oxidizing textile material, apparatus for, )

C. E. Wild ...........oiiiiiiin, 726,207
Packing case sides, machine for making,

F. P. Cheney .......ciiuiiiennnnnann 725,930
Paper bag holder and printer, R. D. Simp-

1) ¢ 725,785
Paper or leather glassing machine, S. E.

Dart ...t i 725,680
Pawl, I. W. Doeg .....cviriiiininnnnnnnns 725,682
Photographic exposure meter, A. Watkins.. 725,807
Photographic printing apparatus, A. Jaray. 725,969
Piano players, striking mechanism for auto-

matic, F. Cooper........ P 725,676
Piano string bridge bearing, F. Schimmel. 725,781
Pipe clamp, inside, B. W. Masterson...... 725,739
Plaiting or braiding machine, E. L. Thorp 726,116
Planter, corn, P. Graham............ 726,157
Planter wheel, N. Nilson ................ 725,762
Plastic compound, O. T. Hungerford.... 725,968
Plate, pie or cake, J. A. Bennett......... 725,657
Plow, N. A. Freeman ........... ... 725,835
Plow and cultivator, J. D. Kelley 726,168
Plumber’s clamp for wiping joints, C. Riley. 725,874
Pneumatic carrier, C. H. Burton.......... 726,022
Pneumatic carrier, 0. S. Pike . 726,097
Pneumatic despatch apparatus, au c

switech for, K. C. Cutting ............ 726,033
Pneumatic despatch tube carriers, lock for,

W. Blanchard ........................ 726,017
Pneumatic tube apparatus terminal, J. T.

Cowley ... ..o, AP, 726,030
Pnecumatic tube safety valve, A.- Koenig.. 726,072
‘Pole socket, B. D. Bruen ................ 725,685
Pole tip, vehicle, Lewis & Luckey.. ... 725,729
Post protector, J. Beazley.......... .. 725,8201.
Postal card, A. Hoffmann ... 725,963
Pouch, J. A Smithline .................. 725,880
Power translating device, G. W. Marble.. 725,97§
i Printing cliches and high" reliefs, ‘produc-

ing, J. Schmidting ................... 725,879
Printing .press bed movement, . S. Huson 725,714
Printing press delivery mechanism, C. G.

Harris ... e 726,161
Printing press tympan gage adjusting and

squaring device, P. W. Wiley.......... 726,128
Projectiles, manufacturing, Newell & Dean 726,230
Propeller weed cutter, launch, L. M. Miller 726,180
Pulp distributer and feeder, Cohen & Gross 725,932
Pulp vessels, apparatus for making, F. B.

Howard ........iciiiiiieieiiinnnnnn.. 725,966

Pump, feed, E. Josse ...... . 726,069
Pump, high speed, D. Banki . 725,814
Pump, motor, D. Banki ..... 725,813
Pump, rotary, W. S. Sharpne 725,784
Purse, etc., A. Irons . . 726,166
Quick-acting wrench, H. Aue.............. 726,013
Rack. See Bread and cake rack.
Rail block, W. H. Arthur.................. 725,914
Rail joint, J. H. Fowler. . . . 725,833
Rail joint, P. Holbrook . 725,965
Rail joint, G. H. Gray ....... . . 726,050
Rail joint, A. Hauptmann............. . 726,067
Railway rail bridle rod, .J. R. Johnson.... 725,720
Railway signal system, J. P. Coleman.... 725,674
Railway switch, C. F. Granger....... . 725,956
Railway switch, S. S. Nichol........... .. 725,986
Railway system, aerial, L. A. Gross. . 725,838
Railway tie, E. McConnell 725,758
Railway tie, W. C. Kirkland. . 726,170
Railway vehicle coupling, au B.

April oo 725,649
Railway wagons, etc., construction of under-

frames for, P. Grant ................. 726,049
Railways, mechanism for cutting, crushing,

and dislodging ice or sleet on the third

rail of electric,c H. Klein............ 726,225
Refrigerating apparatus, C. J. Coleman..... 726,216
Refrigeration system, C. J. Coleman,

726,217, 726,218
(Continued on page 346.)
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Do YOU Want
A Better Position?

R

The indorsements and photographs that we have:
published in the various magazines, during the past
year, promptly convinced many that we could train
them for advancement. For the few who still doubt
that we can enable them to better their positions and
increase their salaries we have compiled, at a great
expense, the 48-page booklet illustrated below.

The lather of Williams’ Shaving
Stick acts like rich cream to
the hot or irritated face. Itis

soothing, comforting, re-
freshing and antiseptic,
and makes shaving really

en_]oyable. This gives the names, addresses, and advancement
of over a thousand 1. C. S. students whom we have
placed on the road to progress and prosperity.
Among these you will find the names and addresses
of many in your locality with whom you can confer.
The J. B. Williams Co., Glastonbury, Ct. To those inquiring now it will be sent free. Our
LONDON PARIS DRESDEN SYDNEY Courses cost from $10 up. Terms easy. No books to

» buy. Every student of the I. C. S. is entitled to the
assistance of the Students’ Aid Department in secur-

Price, Twenty-five Cents, of all Druggists.

ing advancement or a new position. Start TODAY
to rise!

TOURIST CARS Fill Out and Send in the Coupon NOW!

via NICKEL PLLATE ROAD are famous for their com-
pleteness and luxurious comtort, have finest equipment
throughout, colored porter, and are personally con-
ducted by special agent. Second class tickets available.
See local agents or inquire of A. W. Kcclestone, D. P. A.,
385 Broadway, New York City, or R. E. Payne, Genl. Agt.,
291 Main Street, Buffalo, N. Y.

0000 0606060606000 00000000000

International Correspondence Schools

Box 942, Scranton, Pa.
Please send me your booklet, ‘‘1o0r Stories of Suc-
cess,” and explain how I can qualify for the
position before whicli I have marked X.
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no better bicycles at any price. * *
B Any other make or model you want ot . Name .
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standard tires and best equipment on . Y
all our bicycles. Strongest guarantee, o St. & No. e
RIDER AGENTS WANTED in every town to buy Ps .
sample wheel at Special price and take orders for . City. State. .
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CYGLE GO Dept. 59-C. Chicago. | EVOLUTION OF THE AMERICAN LO-

- comotive.—By Herbert T. Walker. A valuable serifs
POTTER’S “ SPRING” BRAKE BLOCKS. | by a member of the National Railway Museum Commit-
Adapts the whole length of shoe to wheel | tee. The locomotive from 1825 to date is described and
under all circumstances. Does not squeak, | illustrated by careful Grawings, great attention being
rattle, jump, or freeze up. Will hold rubber | 81lven to historical accuracy. 21 illustrations. SCIEN-
wear shoes without bolts or screws. _Special [ TIFIC AMERICAN SUPPLEMENTS 1112, 1113, 111 4‘1
Concave Shoes for Rubber Tire. Morgan | Erice 10 cents each. For sale by Munn & Co. and al
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Valuable Books!

¥
1902 EDITION

All the World’s Fighting Ships

By FRED T. JANE
Author of the Naval War Game (Kriegspiel)

Used as a text-bock in European navies. The only
a.bislohutely correct and complete work of the kind pub-
ished.

394 Pages. Over 3,000 Ilustrations. Oblong Quarto. Cloth

Price $3.00, post free

Mode;f:l lltil;chine
Shop Tools

Their (‘onstruction, Operation and Mampu-
lation, Including Both Hand and
Machine Tools.

By W. H. VANDERVOORT, M. E.
Large 8vo. 516 Pages. 673 lllustrations. Bound in Cloth.

Price %4.00.

An entirely new and fully illustrated work. treating
the subject of Modern Machine Shop Tools 1n a
concise and comprehensive manner. Special care has
been taken to eliminate all matter not strictly pertain-
ing to the subject, thus making it possible to give the
reader complete information pertaining to machine
shop tools and methods in a single volume at a mode-
rate price.

The work is logically arranged ; the various hand and
machine tools being grouped into classes, and descrip-
tion of each is givern in proportion to theirrelative im-
portance. The illustrations rePresem, the very latest
tools and methods, all of which are clearly described.
Each too] is considered from the following points:

FI RS’I‘—lts construcnon with bints as to its manu-

actu
SF(,OND lts opemtlon. proper manipulation and care.
HIRD—Numerous examples of work performed.

DIES

THEIR CONSTRUCTION AND USE
For the Modern Working of

Sheet Metals.
By JOSEPH V. WOODWORTH
Octavo. Cloth. VeryFully Illustrated.

Price $3.00 Postpaid.

This book is a complete treatise on the subject

and the most comprebensive and exhaustive one in
existence. A book written by a vpractical man for

practical men, and one that no diemaker, machinist,
toolmaker or metal-working mechanic can aftord to be
without.

Dies, press fixtures and devices from the simplest
to the most intricate in modern use, are shown, and
their construction and use described in a clear, practi-
cal manner, so that all grades of metal-working me-
chanics will be able to understand thorouehly how to
design, construct acd use them, for the production of
the endless variety of sheet- metal articles now in daily
use.

HARDENING,
TEMPERING,
ANNEALING

and

FORGING OF STEEL

By JOSEPH V. WOODWORTH
Author of “ DIES, Their Construction and Use.’’
Octavo. 280 pages. 200 lllustrations. Bound in Cloth.

PRICE, $2.50

A new work from cover to cover. treating in a clear,
concise manner all modern‘ymcesses tor the Heating,
Annealing, Forging, Welding. Hardening and
Tempering of steel, making it a hook of great practi-
cal value to metal- workmv mechanics 1n general, with
special directions for the successful hardening and tem-
pering of all steel tools used in the arts,including milling
cutters, taps. thread dies, reamers, both solid and EhPll
hollow mills, punches and dies, and all kinds of sheet
metal working tools, shear blades,saws, fine cutlery, and.
metal cutting tools of all description, as well as tor all
implements of steel, both large and small. In this work
the simplest snd most satisfactory hardening ard tem-
pering processes are given.

GAS, GASOLINE AND
OIL ENGINES

By GARDNER D. HISCOX, M.E.

365 Pages. Large Octavo. 1llustrated with 210 Handsome
Engravings

Price $2.50

The only American book on an interesting subject.
Full of general information about the new and popular
motive power, its economy and ease of managemeént.
Also chapters on Horseless Vehicles, Electric Light-

: Marine Propulsion, etc. Revised and much
enlarged.

Horseless Vehicles,
Automobiles and
Motor Cycles

Operated by Steam, Hydro-Carben, Electric
and Pneumatic Motors

By GARDNER D. HISCOX, M. E.
Large 8vo. 316 1llustrations. Cloth. 460 Pages
Price $3.00

A practical Treatise for Automobilists, Manufac-
turers, Cabitalists Inventors, Promoters and everyone
interested in the development, care and use of the
Automobile. T'his work is written on a broad basis, and
comprises in ‘ts scope a full description, with illustra-
tiuns and details, of the progress and manufacturirg
advance of one of tbe most important innovations of
the times, contributing to the pleasure and business
convenience of mankind. This book is up-to-date and
very fully illustrated with various types of Horseless
Carriaiges, Automobiies and Motor Cycles, with many
detajls of the same. It also contains a complete list of
the Automobile and Motor Manufacturers. with their
adriresses as well as & list ot patents issned since 1856 on
the ‘Automobile indaustry. A tull illustrated circular
wil: be sent free to any address.

(3 Full descriptive circulars of above books will be mailed
tree upon application.

MUNN & CO., Publishers, 361 Broadway, New York

Refrigerator car ventilator, W. I3, Shurp.
Refrigerator door, Shanklin & IHausam..
Regulator, J. B. oote . P

Rein fender, J. II. Nienstadt. P
Reversing mechanism, L. E. Robinson....
Road, ete., IV J. Nash.oooooiiiiiiiiiiian.
Rotary engine, L. M A. Butin.

Rotary engine, H. L. Lewis............

Sad iron, gas heating, H. W. O0'Dowd.

Salt packing apparatus, T. Courtland

Sand cutting, sifting, lump-crushing, and
mixing machine, N. K. Skow.........
Sash fastener, J. Bohlen..................

Sash securing device, outside,

Satchel, music, R. E. Trognitz

Saw level, .J. Bertrand .......

Sawmill, portable, W. L. Hunt.

Scale, J. Carr

Scale, automatic computing and weighing,
T. S. Mount

Screen for windows
Wright ... e

Serew mechanism, W. L. Schellenbach....

Scribbling and carding machine, Garsed &
Carter ... .. i i

Seal, bottle, F. A. Emrick

Seal, pressure resisting, D. Craig:.........

Sealer, envelop, H. L Talley..............

Seeding machine, E. Baseman.

Seine, I. §. Palmer

Separator, J. Slattery

Sewing machine needle threader, H. B.

nard L. i
Sewing machine presser foot, D. L. Chandler
Sewing machine transmitter, electric motor,

J. Rosenberger ..
Shade, adjustable \\lndu
Shaft coupling, M. Halfpenm
Shaft coupling, G. Graham
Shaft loop and buckle, combined, C. E. Berry
Shvurs,” scissors, etc., joint for, Johns

Hill ...
Shelving system, .J. Harrison ............
Ships, device for indicating position of

sunken, A. Tomic ...................
Shoe, A. D. Puerner
Shoe cleaner, C. G.
Shovel, W. N. Williams....
Sifter, plan, J. Konegen...
Sight testing apparatus,
Siphon, J. Fog
Sketching pad, E. A. Chester
Skylight operating device, F.
Smelting furnace, E. I. Blessing
Sound vibrations in water, automatic means

for producing, A. J. Mundy ..........
Speed indicating and regulating apparatus,
A, Wetzel
Speed mechanism, Heath & Baseman ......
Speed mechanism, variable, F. J. Watt.
Speed regulator and stop moehanism, T. 11

Macdonald .... e
Spike extractor, E. E. Wels
Spring coiling machine, . Kirk..
Springs in jointed members, device for as-

sembling, J. A. Smithline ............
Sprinkler apparatus, A. A. Cowles
Stave sawing machine, P. Wineman
Steam boiler, Raymond & Hoffman
Steam engine, E. C. Doolittle
Steam engine, oscillating, I&. L.
Steam generator, C. A. Marrder
Steam generator water level indicator,

Thiemann  ............iiiiiiiia..,
Steam trap, L. B. Fulton
Stone, bricks, etc., apparatus for preparing

composition for aruficial, L. P. Ford..
Stopper. See Bottle stopper.

Store service apparatus, C. W. McCormick,
26,089,
combined cook-

Strombeck.

""Reichard. .

H.

Stove and hot water heater,

ing, R. Purdy .............cccvuun.
Stove, gas. E. E. Frederick
Stove, gas, A. C. Witman

Stove gas saving attachmont, S. W. Shoupe
Strainer, M. E. Gallaher
Strainer, down spout adjustable,

man
Street sweeper, E. Curtiss
Street sweeper, A. Flechtheim
Sulfite lyes, utilizing, Drewsen & Dorenfeldt

Sulfuric nuhy(]rid making, Le Blanc &
Krauss ......ieiiiiiininennnnnennnnnnnn

Suppository, F. F Feidler.....

Suspenders, boy’s, M. Goodman

Switch operating mvchanism C. E. Badger
Talking machine case, W. Barnes
Tanks, storage bins, or warehouses, wall

for, F. Kees ..........c.iiiiuiiinann.
Tanning hides, skins, etc., 0. P. Amend..
Taper making apparatus, J. L. Harvey
Tea, obtaining extract of, Roger & Bamber.
Telephone receiver holder, G. Konigstein..
Telephone switchboard spring jack, C. E.

Schribner
Thermophoric mixture, I.
Thill coupling, N. Svenson
Ticket holder, C. F. Howes
Ticket, railway, J. E. Mohan
Tide water apparatus, I. Smetana .
Tiles, die for making rooting, J. Danie

Tobacco pipe, W. G. Hastings .....
Tool, combination, G. L. Buaker..
Tool, pneumatic, H. G. Kotten..
Tool, pneumatic, C. H. Haeseler

Toy, A. A. Fennessy ...............
Toy balloon, A. J Whisler............
Toy cap pistol, J. Turnbull

Trace faston(h H. Hall

Track sanding device,, T. E. Townsend.

Traction engine, S. S. Morton............
Tray, collapsible, H. R. & R.
Trolley, W. H. Ba-atel

Trolley pole, Bray & Fry

Trolley stand, G. F. Johnson

Trolley wheel, Crockett & Johnson........

Trolley wires, safety device for auto-
matically preventing accidents from, W.
A. Heyes

Trousers hanger, W. Wnik
Truck, T. W. Davis, Jr. ..

Truck, R. L. Dorsey

Trunk tray lift, O. Rangno“

Turbine, J. Mercer .........

Turbine, compound, R. Schulz ....
Turbine, duplex steam, A. W. Case.
Turbine, elastic -fluid, C. G. Curtis. .
Twyer, Miller & Webb ........... .

Type machine matrix centering mechanism,
J. S. Bancroft
Typewriter, W. K. Loyd
Typewriter attachment,
Typewriting attachment, E. Benson..
Typewriting machine, -W. J. Barron
Typewriting machine individualized
board, H. C. Stanton ................
Typewriting machine inking m chanism,
W. Uhlig
Valve and faucet coupling,
Anderson ..........co0iiiiean.
Valve, engine, F. H. Sleeper ............
Valve for beer vats, double. acting, Schmahl
& Zimmermann

............ bushmg, BE
725,912,

Valve for explosive engines, vaporizing, W.
‘Readlé ... ... .
Valve locking and operating device, F. T.
Whiteley .......ooiiiiiiiiii..
Vehicle, H. M. Pope

Vehicle brake or lock, L. Levin. .
Vehicle coupling, D. A chklnsnn
Vehicle driving mechanism,

self-propelled,

. J. . Collins ... ... i
Vehicle, hand :1ctudto(] E C. Smith .
Vehicle, motor, C. Hunt ..... .
Vehicle top, G W. Kernodle

Vehicles, system of control for electr lcally
propelled, W. B. Potter

Vending machine, G. W. Peter ....

Ventilator.  See Floor and wall ventilator.

Vessels in vacuum, apparatus for closing,
E. G. Howe ..........oiiiiiiiinnnnns

Vise, machine tool, Nada

Volt ampere meter, L. M Pignolet
Voting machine, A. McKenzie
Wagon, W. Mauseh
Wagon dumping mechanism,
Wardrobe hook, W.
Warping and beaming machine,

Van Winkle

(Continued on page 347.)

J. Grundler..
A. Williamson

combined,

725,994
725,783

.. 725,692
. 726,004

72."),'.)‘.)1
725,983
726,024
« 726,228
. 725,865
726,143

726,884
725,662

y 726,192

726,027
726,182

| 726,210

725,779
725,836

. 125,687

725,937
725,795
725,921

. 725,988

726,000

726,083
725,929

725,776

. 726,006

725,957
726,047
725,658

725,718
726,053

726,118
725,771
726,201
725,905
726,073

. 726,101

725,949
726,141
725,871
725,661

725,755
726,125

725,959
725,899

. 725,857
. 725,902

725,723

725,788
725,827
725,908

.. 125,772
.. 725,945
. 726,110

725,737

726,203
726,155

725,693

726,090
726,189

. 725,834

726,010
725,882
725,952
725,933
725,939
726,040
726,036

726,076

7581

726,071
725,648

. 725,704 |-

726,102
725,850

. 726,105

726,204
726,202
725,711
725,744
725,887

. 726,144

726,162
725,651
726,074

. 726,221
. 726,151
. 726,009
.. 725,802

. 726,159
. 725,801

725,860

. 726,205

726,211
725,667
725,719
725,938

726,061

. 725,804

725,828

L. 126,035
.. 725,870
126179
.. 725,880
. 126,673

726,052
725,742

725,653
725,855
726,132
726,133
725,919
726,107
726,235

725,913
725,885

725,782
726,191
726,206

. 725,766

725,863
726,146

725,675
726,001
725,713

. 725,722

725,767
725,867

725,967

. 725,760

725,765
726,183
725,738

726{’)‘31

),906
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| CRAMER

Crown
Plates are
more rapid
than any
otherplatein
the market
With this
plate clear
quick
printing
Negatives
can be
secured

%

: W These plates

are
especially
adapted for
Tourists
using
Hand-

)/ Cameras
G. CRAMER DHY PLATE CO.

LOVIS, MO.

cerulj Mo

Offices in
New York: 32 East 10th Street
Chicago: 1211 Masonic Temple
San Francisco: 819 Market Street

ALLIGATOR

PU NCTUREPROO

SELF-HEALING BICYCLE TIRES
£ NAILS,TACKS AND GLASSEWILL NOT LET THE AIR ouT.
w AL svzes °

11 40 1334

»er
EXPRESS PREPARD
examination anywhere. No
Z deposit required. Ex- press paid only when cash
accompanies order d Catalog free, with descrip-
tion and key to thls illustration.

© Sent 0,0.D. subject to

SOLE MANUFACTURERS
Mention SCIENTIFIC AMERICAN.

‘We manufacture gears
and vodies suitable for
all_purposes. We also
sell supplies and cap
furnish any part or all
the parts for a gasoline
or steamn rig. See our
late catalogue, FREE.

NEUSTADT-
PERRY CO.,
826-830 S. 18th St.,
St. Louis, Mo.
New York, Export Agents.

CHas. T. Howg & Co., 51 Hudson St.,

To Owners of Gasotine Engines
Automobilies, Launches, Etc

" Auto-Sparker

does away entirely with all starting and

running batteries, their annoyance and

expense. No belt—no switch—no bat-

teries. Can be attached to any engine

i now using batterics. Iully guaranteed;
write for descriptive catalog.

Motsinger Device Mig. Co.,
14 Main 8t., Pendleton, Ind,

Steps of the
National Capitol
The Cadillac is a wonderful hill
climber, taking grades with high
gears that some machines oftwice the
horsepower can notnegotiate even at
low speed. The feat of climbing the
stepsof the Capitolat Washington—
an almost prohibitive grade—is
evidence of not only great
power, but indicates a mar-

velous control.

The Cadillac is the automobile
that solves the problem of safe,
rapid and agreeable motor travel

under all conditions of road and
weather. Most powerful engine;
most sensitive steering device; most
reliable brakes; most rigid running
gear—strong and graceful body.

Runahout $750.
With tonneau seating four,
ALL FACING FORWARD,
$850. Buggy top, $30.

Our free illustrated booklet N
gives address of agency nearest
your home where the Cadillac
may be seen and tried.

CADILLAC AUTOMOBILE COMPANY
Detroit, Mich.

EASIER TO ROW

Mullin’s Galvanized
Steel Pleasure Boats

Made of steel.

Write Q Price
to-day 15 foot

for free boat crated
catalogue. 00

$29.

Air chamber each

Practically indestractible.

end. Cannot sink. Cannot leuk. Require no caulking. ldeal
boat for family use, summer resorts, parks. Guaranteed.
W. H. MULLINS, 384 Depot St., Salem, O.

A “Motorette
Runabout”

of beauty and utility is shown in accompanying cut.
5 h. p.,, Single Cylinder, De
Dion type. Weight, 720 1bs.
unloaded, Ibs. when filled
with water and gasoline.
Mechanism perfect and easy
to understsnd and operate.
All parts highly finished and
with a view_to comfort and
darability. Most useful and
economical machine on the
market. Light and strong.
Write for free illustrated
descriptive booklet to

The George N. Plerce Co.,
uffalo, N. Y.

Water Cooled Mufflers

for Marine Gasoline Engines. They cool the exhaust
and reduce the notse. Made on scientific principles, net
price $6.00. Send for circular and description.

MIANUS MOTOR WORKS, Mianus, Conn,, U. S, A.

DRIVING LAMP.

11" is -the only perfect nne.
IT will not blow or jar out.
I'T gives a clear, white light.
I 1s like an engine head-

t.
Irr tﬁrows the light straight
ahead from 200 to 300 ft.
IT burns kerosene, *
Send for book ( free).

R. E. DIETZ CO.. 60 Laight Street, New York.
Mention this paper and get special discount.

m EST@BLISHED 1840.— VN
THE HlGHEST EFFICIENCY

is guaranteed in every
one of the smooth-

runnin,

ENNAN
GASOLINE MOTORS
which aremadeonthe
latest approved pat-
tern and are safe, sure
and quick to start.
Free from vibration.
economical in fuel, and of great durability. Four cycle
principle. Two distinct types, horizontal and vertical.

Full protected patents allowed.
See us at the Chica, ao Show, Feb. 14th to 21st. Space135.
BRENNAN MF CO., Syracuse. N.Y.,U.S.A.

M *s cost.

1“When One Man Equals Ten”

of his work there must bea

in the quantity and qualit,
hat is the great economical

saving of 90 per cent.

characteristic in

(/1 Hook’s Pneumatic Coating Machine

which paints or whitewashes ten times the superﬂcml
area that any painter could cover with a brush in'a
given time. It gives any surface an evener and more
durable coating and is far cleaner than brush work with
infinitely less labor and trouble. With this machine we
bave put **STAY-THERE?’” PAINT on nearly
everything from an Ocean Liner to a Row Boat, from a

Grain Elevator to a Corn Crib.
“STAY-THERE” PAINT

Is a new chemical substitute for oil-paint at one-fifth
It is weather-proof and fire-pioof. Made in
white, black, and 24 colors. Circulars, folders, and book-
lets free, with price-list, on application to

F. E. HOOK, Manufacturer,
11 to 27 HQOK BUILDING, HUDSON, MICH., U. 8. A.
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Three New and Splendid Indnstrial Books.

SUST READY.

Flemming.—Practi~al Tanning: A Handbook of
Modern Processes, Receipts and Suggestions for the
‘Preatment of Hldes, Skins. and Pelts of Every Descn&)
tion. By Louis A. Flemmmg, American Tanner
pages,8v0. Price ... .....i..ciceiiiiiiii ciiiinn,

This book is distinctly a new and wp-to-date Ameri,can
book. Published April 16, 1903.

Kirk.—The Cupola Furnace: A Practical Treatise on
the Construction and Manaﬁl ement of Foundry Cupolas.
By Edward Kirk, Practical Molder and M elter, Consult-
ing Expert in Melting, Lllustrated by 73 Eny ravings. A
new and thoroughly Revised and Enlarged Edition. 490
pages, 8vo. Price. . 83.5

An American book by an eaigogr, of establwhed reputa-
tion. Published February 1

8=~ The two books above named will be sent by mail at
the ublwat ion ~pmces, free of postage to any address in the
waorld; or by Express . O. D., freight paid, to any address
in the' United States.

Van Der Bur% School of Painting for the Imitation
of Woods and Marbles: As Tauﬁm and Practiced by
A. R. Van Der Burg and_P. Van Der Burg, Directors ot
the Rotterdam Painting Institution, A Complete Prac-
tical Treatise on the Art and Craft of Grammg and

Marbling with the Tools and Appliances needed. Illus-
trated by 36 Plates. Fourth Edition. In one Volume
Fulio, 12x20 inches. Price 0.00

§F~The above book will be sent by Express, frewht paid,
to any address in the United States or Canada, at publz-
cation price.

¥ Elaborate circulars, showing full tables of contents
of the above valuable books, will be sent free to any one in
any part of the world who will send his address.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS:
810 Walnut St., Philadelphia, Pa., U, S. A.

ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
« CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”’

We teach Electrical Engineering, Electric Lighting,
Electric Rallways, Mechanical Engineering, Steam Engi-
neering, Mechanical Drnwing, at vour home by mail.
Institute indorsed by Thos. Edison an'd others.
ELECTRICAL ENGINEER lNSTITUTE,

Dept. A, 240-242 W. 28d 8t. New York.

LEARN PROOFREADING.

If you possess a fair education, why not utilize it at a genteel
and uncrowded profession paying $15 to $35 weekly ? Situations
always obtainable. We are the original instructors by mail.

HOME CORRESPONDENCE SCHOOL, Philadelphia

“CENT prer CENT”

A Monthly Magazine for Investors—present-
ing facts, figures and information in an in-
Three

teresting manner—b50 cents a year,
months’ trial subscription 10 Cents, stamps or

silver. Sample copy free.

Miichell, Schiller & Barnes, 52 Bway,New York.

ELECTRIC LAUNCH MOTOR. — THE
design in this paper is for amotor of unusual simplicity
of construction, which can easily be built by an amateur
at small cost. It isintended for a boat of about 24 feet
over all and 4 feet 6 inches beam, drawing 18 inches. and
is capable of propelling such craft at a speed of 7 miles
per hour. Illustrated with 21 cuts. ee SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1202, Price 10 cents by
mail, tfrom this office. and tf1om a1l newsdealers.

BIG WAGES ..

Mr. Tassell made $1,500 the first five months.
Mr. Wise, ofS D., $12. 1st day. Mr. Clay,
of Vt., 89 first day. Mr. Doerge, of Me.,
$10 one afternoon. Mr. Elliott, of Pa. o
$17 first two days. Mrs. Howard, of Ia..
$59.50 in one week. Hundreds of others
making big money sellin and appoint-
ing agents for Qunaker r th
Cabinets. Prices reduced et us start
you. We furnish everything. Anyone
willing to work can make $20 to $40 a
week easy. Greatest money-maker known. Just
what everybody needs. Wonderful Seller.
We re old firm. Capital $100,000.00. Write for
New Plan, Terms, te., FBEE. Address,

WORLD M’F'G CO., g2¢ World Blidg., Cincinnati, 0.

'90457%!‘[‘
DOUSLEWALLED]
QUAKER]

THE
FOUR-TRACK
NEWS

AN ILLUSTRATED MAGAZINE
OF TRAVEL AND EDUCATION

Published Monthly by
GEORGE H. DANIELS,
General Passenger Agent,

NEW YORK CENTRAL
& HUDSON RIVER R. R.

The Four-Track News will be sent free to any address in
North America for 50 cents a year; foieign countries $1.00.
Single copies 5 cents. Sold by all newsdealers. Address
(worge H. Daniels, General Passenger Agent, Grand Central
Station, New York.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &C.

Anyone sending a sketch and description may
umckly ascertain our obpinion free wbether an
invention is probably p atentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
gpecial notice., without charge. in the

Scientific American,

A handsomely 1llustrated weekly. Largest eir-
culation of any scientific journal. Terms, $3 a
year: four monthy $1. Sold by all newsdealers.

MUNN & Co.z61 eroaswar. New York

Branch Office, 625 F 8t . Washington D. C.

Wacaboard rubbing surface, F. Martin, Jr. 726,082
Water boiler, skimmer, and oil separator,

W. H. Johnson ......coceeeenaecanees 6,167
Water controller, automatic cistern, A.

Hummel .....ciieiriiiniiiiacannensanns 726,063
Water heater, J. Davie ...... 726,219
Water tube boiler, D. Roberts. 725,875
Weeding tool, A. P. Prevost... . 725,768_
Welding, F. E. Canda ............. .. 726,026
Well drilling machine, J. R. Lewis..... . 726,174
Wheel and casting same or other metal ob-

joeets, J. Slattery ........ceiiiiiiee . 725, 9:39
Whlﬂ‘letree hook, J. E. Cooper 725,934
Whifletree hook, A. R. Otterman........ 7262.51
Wicker work, machine for making. Po-

horzeleck ........ 726,188
Windmill, R. Decker . 725,829
Window screen, M. I\olf . 725,725
Window screen, F. Lind, JrhWC 725,854

ire and slat weavin machine, .
w Pratt ............ g ................... 725,989
Wire stretcher and clamp, M. R. Barnhill.. 725,918
Wire support, coiled, K. Dodge.......... 726,147
Wood, etc., treating comminuted, A. C

F 2 | 726,028
Wringer, G. D. Leedle ........ y
Writing machine, H. C. Hess
X-ray tube, T. Friedlander
Yeast, apparatus for the treatment of, C.

Hagenmuller ............... ceeneens ... 726,052

DESIGNS.

Lamp shade, R. D. Chandler........36,293, 36,294
Spoons, forks, etc., bandle for, S. A. Keller 36 292

TRADE MARKS.

Antiseptics, F. A. Kummer ........ceccee. 40,155
Belts and suspenders, combined, Wechsler
BroS. ...iietieececeienennnans 40,132
Bread and cakes, A. Gisler.......... . 40,158
Buttons, Scovill Manufacturing Co 40,133
Cameras, photographic, firm of C. Zeiss... 40,139
Cheese, Societe des Caves et des Producteurs

Reunis de Roquefort (Aveyron) 40,159
Corn cures, A. P. Lutzahn...... 40,14.3
Dolls, Strobel & Wilken Co...... 40,134
Dry plates, Standard Dry Plate Co ... 40,138
Fillers, Tripod Paint Co.................. 40,174
Fire extinguishers, certain named,

Safety CoO. ittt 40,177
Fruits, green and dried, Garcia & Maggini. 40,160
Gloves, Carson Glove Co.............. 40,130 40,131
Hair and scalp, tonic and shampoo prepara-

tions for the, Shepherd Mfg. Co........ 40,143
Healing balms for wounds, K. A. Marschat. 40,146
Insulating liquids, Dielectric Mfg. Co..... 40,170
Lens instruments, firm of C. Zeiss... .. 40,140
Lotions, Auditorium Pharmaey Co........ 40,144
Medicine for certain named diseases, J. J. .

Vetter tiitieirnrntneienneneannconnenns 40,151
Medicine for cure of indigestion and con-

stipation, . J. Standard ............. 40,153
Medicine for prevention of seasickness, D.

Landauer ........ciiiiiiiiiiienaaaaann 40,152
Medicine for treatment of fevers, T. H.

FOrgan ......ceceeienenennanenensoenens 40,149
0il and medicinal preparations into which

cod liver oil enters, cod liver, Southall

Bros. & Barecluy ............. ... 40,148
Oils, petroleum, Gulf Refining Co.. . 40,173
Optical systems consisting of one or

lenses, firm of C. Zeiss ................ 40,141
Paper bags, Union Bag & Paper . 40,129
Paper, toilet, Scott Paper Co.............. 40,128
Photographic goods, certain named, Chem-

ische Fabrik auf Actien (verm. E.

Schering) ..ottt i 40,137
Pigments, coloring matters for production of,

H. Metz & COo.ovvvvnnniiniian, 40,175
Pipes and cigar and cigarette tubes, Adolph .

Frankau & CO. ..uviinvinniinnnnennenns 40,135
Razor hones, S. R. Droescher .. 40,136
Remedies, throat, J. H. Kolb ... . 40,147
Remedy for certain named diseases of

A. . Severin o..oiiiiiiiiaa 40,157
Remedy for cure of certain named diseases,

Kraus Medicine Co.............. ..., 40,150
Soldering and cleansing metals, solution for,
. Brumer Bros. .........iiiiiiiieiinees 40,172
Spavin cure, A. T. Heberling .. 40,156
Syrup and beverages, certain named. A. J.

Amelotte ... ... i i, 40,161
Tea, S. Crooks & Co . 40,162
Tickets, rebate, H. H. Morse ............ 40,127
Tobacco for chewing and smoking, scrap, B.

Duwel & Bros. .........ccoieiviiianian. 40,169
Toilet preparations for the skin, M. Petersen 40,142
Tonic laxatives, Paracamph Co............. 40,154

Co
Vehicles, draft wheeled, Studebaker Brothers
Manufacturing Company .......cecee..
Washing compound, G. B. Holden..
Waters, table, Oak Grove

Whisky, J. Buchanan

Whisky, M. T. Jonos .......

Whisky, Straus, Gunst & Co..............

Wines, still and sparkling, C. F. E. M.
Rauch ... iiiiiiiiiiiiiiiitnnenonnnnns 40,165

Wire and slat receptacles, certain named
woven, Iama Hamper Co. .....ceveeee 40,176

' LABELS.

“Century Club,” for cigars, MecCart-Christy

G0 vt i i i 9,927
“(*olnmhla, ** for teas, B. Fischer & Co...... 9,934
‘“‘Crouch’s Ammoniated Soap,”” for soap,

Crouch Chemical Co...ovvvvennnnnnnnn.. 9,929
“Defiance,’”’ for teas, B. Fischer & Co...... 9,933
“King Edward,”” for tonsorial balm, J. .

De

Zpab‘m]t & CO.vvvinn i 9,923
“Liberty Bell,’ for teas, B. Fischer & Co.. 9,9:
‘“‘Little .Jury Box, for cigars, H. O. Wego»
L 9,928
“Love Blend,”” for tea and coffee, A. Levaur
“I\Iandarin," for teas, B. Fischer & Co.....
“Mughoette '* for cereal coffee, Maizene Food
““Nonpareil,”” for teas, B. Fischer. & Co.
“One Kip Chamois Skins,”’ for chamois skins,
Drueding Bros. ...........c.c.iveniinnnn 9,922

‘“Queen Quality,”” for teas, B. Fischer & Co.. 9,932
“‘Senilets,”” for a medicine, Senilet Drug Co. 9,924
“‘Stop-Ache,”’ for a medicine, J. H. Hafer.. 9,925

“The Hindoos Rheumatic Remedy,”’
medicine, J. Littlejohn

for a

PRINTS.

““Banjo Conductor,”” for banjo conductors for
milk cooling outfits, Star Milk Cooler Co.. 655
““Floor Cylinder,”’ for ftoor cylinders for milk

cooling outfits, Star Milk Cooler Co...... 654
““Funnel and Conductor.”’ for funnels and con-
ductors for milk cooling outfits, Star Milk
Cooler Co. . .iiiiiiiiiii it 656
“Humpty Dumpty’s Greatest Show on Earth,”’
for toys. A. Schoenhut Co............... 652
“Milk Funnel and Lid,”” for milk funnels and
lids for milk cooling outfits, Star Milk
Cooler CO. ...uiniiiiiiiiiiiiiie i 657
“Rai({lier *» for beer, Henderson Lithographing 653
“Star Milk Collecting Tank,” for milk collect-
ing tanks for milk onnling outfits, Star
Milk Cooler 0. .....iviiiuinnnnnnnennnnn 658
“Star Milk Receiving Tank,”” for milk tanks
for milk cooling outfits, Star Milk Cooler
L 659
“Trap Cloth Strainer,’ for milk strainers,
Star Milk Cooler Co ...................... 660

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

Canadian patents mayr now he 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.

‘FOR, SCRE'ENS

sy

OF

The Body’s Best Safeguard Against
the Changes and Chills '
of Spring.

Absorbent
and Protective.

e o

Maximum of Porosity
with Minimum of Risk

All Weights for Al Wants.
SPECIAL WEIGHTS FOR SPRING.

Pure Wool Hosiery, Shawls, Shirt
‘Waists, Steamer Rugs, Bath i(o bes,
Pajama Sults, Abdominal Bands, etc.

ILLUSTRATED CATALOGUE FREE.

DR. JAEGER S. W. S. C0.’S OWN STORES.

NEW YORK : 306 Flfth Ave.,157 Broadway.
BROOKLYN : 504 Fulton Street.
BOSTON : 230-232 Boylston Street.
PHILAD}LLPHIA 1510 Chestnut Street.

HICAGO: 82 State Street.

AGEN TS IN ALL PRINCIPAL CITIES

I Print My Own Cards

Circulars, newspaper. Press, 5.
Larger size, #18.00. Money saver.
Big profits printing for others.
Type setting easy, rules sent. Write
for catalog, presses, type, paper, etc., to

factory, The Press Co., Meriden, Conn.

EVENING STAR ELECTRIC FLASH LIGHTS

ALso;

We make a full line of Electrical Novelties and
Dry Buatteries. Also General Selling Agents for
Williams Spark Coils. Send tor Catalog and Prices.

ELECTRIC CONTRACT CO.
202-204 Centre St., N. Y. 154 Lake St., Chicago.

ELECTRO MOTOR, SIMPLE, HOW TO

make.—By G. M. Hopkins. Description of a small elec-
tric motor devised and constructed with a view to assist-
ing amateurs to niake a motor which might be driven
with advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe or anly machiue requiring not over one man pow-
er. With 11 figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 641. Piice 10 cents. To be
had at this office and from ail newsdealers.

A Short
Pencil Story

Once upon & time there was a
man who didn’t like

DIXON’S

Pencils

The exception
Write

American
Graphite
Just one man.

that proves the rule.
for free booklet W

JOSEPH DIXON CRUCIBLE CO.
Jersey City,
N. J.

Main Builng. Armour lnstitute of Techaology

The American Schoo! of Correspondence

offers instruction by mailin the
following.courses in

ENGINEERING

The instruction being under the super-
vision of members of the faculty of

Armour Institute of Technology.
Courses In

Electrical, Mechanical, Civil, Locomotive,
Stationary, Marine and Sanitary Engi-
neering; Architecture, Navigation, Re-
frigeration, Mechanical and Perspective
Drawing, Sheet Metal Work, 1elegraphy
and Telephony, Textile Manufacturing
—also 40 short Engineering Courses.

In addition to the regular instruction

papers, students in _full Engineery

courses are furnished a Techwical

Re erenice Library (in 10 volumes) as
elp in their studies.

American School of Correspondence

t
Armour Institu:e of Technology
CHICAGO, ILL.

MATCH MACHINERY.

We manufacture everything pertaining to the busi-

ness. The Very Latest Process. e will furnish
a manager or teach a.ny purchaser the business.
F. W, RPHY & BRO,,
1118 Ashland Block Chicago, 111, U.S. A.

O
‘THIS BEATS NEW JERSEY.”
Charters procured under South Dakota laws for a few
dollars. rite for Corporation laws, blanks, by-laws
and forms to PEILIP LAWRENCE, late Ass’t Sec. of State,
Huron, S. Dak. or Room K, 20th ﬂoor, 220 R’'way, N.

Mathematicians Wanted

The profession of actuaryship offers a splendid field
forthose possessing mathematical ability. as positions
command $4,000 a year and over. Our course is prepared
by leading actuaries and is under their supervision.

Address

HOME CORRESPONDENCE SCHOOL
416 Walnut St., Philadelphia, Pa.
WIPING TOWELS FOR MACHINERY
Best quality, lowest prices, cheaper, more effective,

and safer than cotton waste.
George S. Browu, 312 Warren St., Boston, Mass.

PECIAL MAN FACTURING SPEC. MACHlNERY MODELS.
LWORK DIES ano STAMPIN OMP7.
GLOBE MACH & STAMPING C0.970 HAMILTON sr CLEVELAND 0.

INVENTIONS DEVELOPED.
WALTER K. FREEMAN, M.E.

Special macimnery, electrical and chemical ap-
paratus made on short notice. Good accommo-
dations for inventors. 403 E. 23d St., New York.

BEAUTIFUL HOMES,

The NICKEL PLAT'E ROAD is selling special round-
trip Homeseekers’ tickets on first and third Tuesdays
each month to points all through the West, good limits
returning; also special one-way Coionists’ tickets to
Pacific'Coast and Intermediaie Points, at very low rates.
Kinest train service, including tourists’ sleepers. See
local agents or write A. W. Hcclestone, D. P. Agt., 385
Broadway, New York City, or R. £. Payne, Genl. Agt.,
291 Main Street, Buffalo, N. V.

OIL--SMELTER--MINES
Dividend-Paying Mining, Oil and

Smelter Stocks, Listed and
Unlisted, our Specialty.

e DOUGLAS, LACEY & CO.

Bankers & Brokers. Fiscal Agents,
Members N. Y. Consolidated Stock Exchange.
66 BROADWAY & 17 NEW ST.. NEW YORK.

Booklets giving our successful plan for realizing the large
interest and profita of legitimate miuing, oil and
.8melter investments, sub. blanks, full particulars, etc., aent

free on application.
%eeeeeeee&eeeeeeeeeeeeese@

cement Books How_t10 Use Portland Cement,
L]

50c; Monier, Cement & Steel, 50c.
Cement and Engineering News, 162 La Salle St., Chicago

939339999. DS

@6&%6666666366

Catalogue of Architectural, Scientific
and Technical Books.

Prospecms for 1903 for “Architects’ and

Builders’ Magazine,” monthly $2 a year.

WM. T. COMSTOCK, Pub,, 23 Warren St., New York.

TYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL
NOVELTIES & ETC. NEW YORK STENCIL WORKS 100 NAHAU 87 N Y]

Are you lnterested in Patente Model or Expenmental
Our booklet entitled

WHAT 'WE DO—HOW WE DO IT

will be sent to you on request.
KNICKSERBOCKER MACHINE W‘({DRKS,

0-12 Jones Street, New ork

Model Machinerg\;
‘W. H. CRAWFORD, 1

Ine.,

MACHINES‘ Corlias Enmne Brewers‘
and Bottlers®> Machinery. 131 VILTER
MFG. €O, 899 Clinton St:reet \Illwaukee Wis.

and Experimental Work.
Broadway, New York City.

MODELS & .EXPERIMENTAL WORK.

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

MODEL

CATALGGUES FREL

E’“ UNION MODEL WORKS
193 CLARK CHICAGO.

CGEAR

‘We are making a great success of sellmz direct
from factory to smoker exclusively, at half re-
tail prices, the best possitie cigars—all time-g
tested, tried-out brands; not one biend but many,
to suit every possible taste. We have made a
reputation for qualitw during the years (;
we s8old to dealers. Now we're making a
reputation for saving in prices as well,
when we sell

Direct from our Factory to You

The saving in price does not come out
of the cigars—they are the same as
ever. 1t comes from saving you the
jobbers’, the salesmen’s, and the re-
tailers’ profits—three profits in your
pocket. The saving in price is clear 8
toall. You can prove, without risk
how we’ll please youin quality and
crmeally satisty your taste. for if

you don’t get as good a cigar or g
better one trom us for less mon-
ey than you pay now—if you aie
not altogether_ pieased, youn get
your money bac

© 1903 SCIENTIFIC AMERICAN, INC.

SAVE HALF YOUR CIGAR MONEY AND GET A BETTER SMOKE

Why throw away one-half your cigar money
on many “in-between men” 'in the face of a
“no risk”’ guarantee like this?

‘Write for our booklet > Rolled Reveries."

explamm everything. or to hasten matters

- 0 we will send a trial assortment

of 25 slzes and biends; for 75 cents twelve

regular 10-cent and two-tor- -a-quarter cigars;

for 50 cents twelve assorted fives and tens,

each cigar reparately wrapped and describ-

ed and showing you how two-tor-a-quarter

and 1C-cent cigars can be bought in

boxes of 25, 50 or 100 for from 4 cents to

6 cents each, others from 2 cents to 3

cents each.  All transportation
charges prepai

our own procrastinatlon is all

that prevents you from becoming

our steady customer and saving

money.
References:—Any Bank, Any
Agengy, Any Customer.
JOHN B. ROGERS & CO.
Water Street,
Binghamton, N. Y.

J






