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RATIFICATION OF THE PANAMA CANAL TREATY

The decision of the Senate, by an almost unanimous
vote, in favor of the ratification of the Panama Canal
treaty with Cclombia, marks the close of one of the
most momentous and long-drawn-out controversies in
the history of Congress. Moreover, to those who
have followed closely the political history of the
Panama-Nicaragua Canal struggle, this happy con-
summation will be regarded as a distinct triumph of
common sense and sober second thought over much
misinformation, some measure of misrepresentation,
and a large measure of general igncrance upon what
was first and last a highly technical subject.

The ScieExTiFI¢c AMERICAN has double cause to be
pleased at the outcome. We are gratified to realize
that by this decision the country’s energies have been
diverted from a doubtful undertaking at Nicaragua to
a perfectly practicable one at Panama. We find further
cause for gratification in the fact that at a time
when there was a woful lack of knowledge as to the
actual merits of the two routes, the SciexTIFIC AMERI-
cAN was the first journal to place these facts clearly
and succinctly before the public in a popular and per-
fectly understandable form, thereby initiating that
campaign of public enlightenment which was all that
was needed to insure the final adoption of the Panama
route as being from every point of view the most
feasible.

In the winter of 1898-99, when we undertook to inves-
tigate impartially the merits of the two routes and
place the full engineering data in comparative form
before the public, the prospect of the adoption by
the nation of the Panama route appeared to be prac-
tically hopeless, and this for more than one reason.
In the first place, there was in favor of Nicaragua that
most potent of all arguments, the so-called patriotic
one; for Nicaragua had been associated from the
very first in the minds of the American people with
American engineers and American capital. Indeed, it
was looked upon as the distinctively American scheme
as oppcsed to Panama, which represented in the popu-
lar eye a purely European and, therefore, in some
sense an antagonistic enterprise. And Panama, more-
over, was laboring under the odium of the failure
and scandals arising out of the gross mismanagement
of the first Panama Canal Company; while scarcely
less potent than this was the active propaganda which
had been carried on by the Nicaragua interests thrcugh
the press against the Panama Canal scheme as such;
especially as concerns its physical and strictly engin-
eering aspects. The floods of the Chagres River and
the sliding in of the great Culebra cut had been in-
sisted upon in many a lengthy magazine article by well-
known engineers, as rendering the construction of a
successful canal at Panama an absolute physical im-
possibility. All the manifest advantages of that route
(now so well understood and appreciated) were never
so much as hinted at; while the general public was
left with the impression that the failure of the first
Panama Company was due entirely to the physical ob-
stacles to a canal at this point, and not, as is actually
the case, to the gross mismanagement and willful mis-
appropriation of funds which marked the first attempt
at construction. On the other hand, the flood of liter-
ature, laudatory of Nicaragua, which had been poured
out upon the country, expatiated at length upon the
supposed advantages of the rival scheme, such as the
existence of the Nicaragua Lake, the shortness of the
cut to the main divide, etc., and passed over, almost
witheut reference, the glaring weaknesses in the Nica-
ragua plans, such as the construction of the huge rock-
fill dam across the San Juan River, and the building of
miles of costly and unstable retaining embankments
along the proposed high-level route.

To the late Gen. Ludlow is due primarily the credit
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for stemming this tide of misinformation by his most
able and impartial report, made after his commission
returned from an investigation of the Nicaragua route,
a report which was sustained first by the Walker
commission, and finally by the President’s commis-
sion.

It is true that the first report of the President’s com-
mission was in favor of the construction of the Nica-
ragua route, but the commission carefully stated that
this choice was due to the exorbitant price asked by the
Panama Company for their properties on the route of
the canal. As soon as this company agreed to accept for
these properties the price of $40,000,000, which was
their value as assessed in the report, the commission
unanimously reported in favor of the Panama route.
Briefly summed up, the advantages that determined
this choice as stated by the commissicn were: That
the Panama route would be 134.6 miles shorter; that
it had fewer locks and less curvature; that it would
take a vessel 21 hours less time to traverse the canal;
and that the annual cost of maintenance and opera-
tion would be §$1,300,000 less. With the ratification
of the treaty, the last hindrance to the completion
of this magnificent work is removed. Of the en-
ormous value, commercial and political and military,
of the canal to this country, it is unnecessary to speak;
and we have not a doubt that the future historian of
the rise and growth of the great republic of the
western world will bear cut the statement that few
decisions of more significant and wide-reaching effect
have been taken than this vote of Congress to cut
a deep-sea canal route through the Isthmus.

AP

A SIGN OF THE TIMES.

There are many proofs of the flourishing condition
of the shipbuilding trade in this country, and none of
them is stronger than the fact that it is exceedingly
difficult to secure a sufficient number of really skilled
workmen to insure the carrying out of orders within
contract time. Only recently we noted in these col-
umns that in a report of the Chief Constructor to the
Secretary of the Navy, delay in the construction of
vessels was attributed to the scarcity not only of
skilled workmen, but also of persons equipped with
competent technical knowledge in the designing, draft-
ing, and oversight necessary in the construction of
ships. This scarcity, by the way, is noticeable not
merely in naval work, but in general marine work,
even including that specialized branch of it known as
yacht designing.

Now in these days, when so many professions are
over-supplied, we think it is timely to direct atten-
tion to the present scarcity in naval architecture and
suggest that, in view of the great expansion which
will take place in the future of our shipbuilding in-
terest, both merchant and naval, it would be well
for any young man who is thinking of gcing into
draftsmanship, whether merely as a handicraft or as
a stepping-stone to the full mastery of some particular
profession, to remember there is no more promising
field, just now, than that of naval architecture. That
ship draftsmen are particularly scarce is shown by the
fact that the Chief Constructor of the Navy has only
recently sent out a memorandum to the effect that
there is an immediate demand for all-round ship
draftsmen, not merely at headquarters, but at several
navy yards throughout the country. The rapid growth
of our commerce renders it likely that the present ac-
tivily in naval construction will continue, and the
field thus opened is a promising one.

RISE OF WATER POWER IN ELECTRICAL SUPPLY.

BY ALTON D. ADAMS

Water power is destined to coperate the greater part
of electrical supply and street railways in North
America. A large beginning in this direction has al-
ready been made. Electrical loads are being trans-
ferred to water power faster than they are created
and steam plants reduced to occasional use. Mean-
time development of the vast resources of water power
on this continent is only in its initial stage.

It is hardly half a decade since the advantage of
water power in systems of electrical supply was still
a mooted question. To-day the rapid introduction of
water power is the most notable change that is tak-
ing place in electrical systems. The connecting link
between many water powers and their wider applica-
tion in electric lighting and traction is long distance
transmission at high voltage. It now seems a far cry
back to the transmission of energy over a distance of
thirty miles at 10,000 volts in Southern Californja,
during 1892. At that time the distance and the volt-
age both seemed to many engineers impracticable. Ten
years later as many as ninety transmission systems in
North America emplcy a voltage equal to or exceeding
that of the pioneer plant. The water-power plants of
these systems are equipped with generators of more
than 276,000 horse power capacity. Of this generator
capacity the United States contains approximately
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222,000, Canada 33,000, and Mexico 21,000 horse power.
These figures are necessarily incomplete and below
the actual facts because of the rapidity with which
additions are being made.

Besides the systems in which energy from water
power is transmitted at pressures not less than 10,000
volts there are great numbers that are so near to their
water powers that this voltage is not necessary.

It is not possible to give comprehensive figures for
either the number or capacity of these systems that
transmit water power at pressures below 10,000 volts
in North America, but this may be done for the electri-
cal supply systems of a single State. These systems
in Massachusetts to the number of eighteen, in the
present year, have generating equipments at water
power stations with a total of more than 10,000 horse
power capacity, all sending out energy at less than
10,000 vglts. Compared with the 10,000 horse power
of 1902, the electric lighting stations of Massachusetts
contained water-driven equipment of only 685 horse
power in 1891. No doubt figures from other States
would show a similar growth in the number and
capacity of these transmissions from water power at
moderate voltages.

Turning again to the transmissions at 10,000 or
more volts, they may be found scattered through
twenty States, besides Canada and Mexico. The great-
est single water power system is that at Niagara with
a capacity of 50,000 horse power in actual use and
an addition of 30,000 horse power partly completed.
The next largest plant is that at Colgate, Cal.,, of
15,000 horse power; Chamblay, Quebec, follows with a
plant of nearly 11,000 horse power, and then come
the water-power systems at Hamilton, Ontario, and
Snoqualmie Falls, Washington, with 8,000 horse power
each, in capacity cf electric generators. Not less than
eighteen transmission systems have water-power
equipments of 4,000 or more horse power capacity, and
as many as fifty-five systems drive generators of not
less than 1,300 horse power with water. Among the
States, New York leads with a capacity of nearly
100,000 horse power in its electrical transmissions from
water power, hut one-half of this is at the Niagara
plant alone. California is second in point of capacity,
with about one-half that of New York in its numerous,
long transmissions. Utah, Montana, and Colorado fol-
low with not less than 15,000, 12,000, and 8,000 horse
power capacity respectively in their systems of trans-
mission at above 10,000 volts from water powers.

California leads in the use of high voltage, having
at least one system that operates at 60,000 volts.
Montana has a transmission at 50,000 volts, and Utah
and Michigan contain 40,000-volt systems. In Canada
at least four water-power plants operate at 20,000 or
more volts on their lines. Minnesota has one 30,000-
volt transmission and Alabama another. At least two
transmissions in New York are carried out at 20,000
or more volts. More than forty-five systems now
employ 15,000 or more volts on their transmission
lines.

California again leads in the distances over which
electrical transmissions are carried out. That State
contains one system with 140 miles, and another with
145 miles of line between the water-power station and
the point where the greater part of the energy is used.
In Montana there is an electrical transmission seventy
miles long. Utah has a transmission of 55 miles,
and Washington two of 45 miles each. In Michigan
there is a transmission line 46 miles long from a
water-power plant, and Minnesota has a similar line
of 28 miles. Electrical energy is transmitted 30 miles
from water power in Alabama, 27 miles in New York,
20 miles in Maine, 25 miles in Colorado, and 37 miles
in Ontario.

The tranusmission systems of 10,000 or more volts
pressure show a range from 25 to 133 in the numbers
of cycles per second of the alternating currents em-
ployed. The lower of these figures is the standard at
Niagara, but probably in only one of the other sys-
tems. One plant in Canada and one in California
cmploy 133-cycle current. In a few other transmission
systems may be focund energy at 30, 38, 50, and 66
cycles per second. The standard for most of these
water-power transmissions, however, is 60 cycles per
second. This general preference for the 60-cycle cur-
rent is due to the fact that it is suited to the operation
of both arc and incandescent lamps as well as to that
of induction motors. Mgcst of the plants operating at
less than 60 cyc! ;s per second deviate the greater
part of their enr 2y to the operation of motors.

Of the 90 trar .nissions at not less than 10,000 volts,
only one is ¢ -ried out with single-phase current.
Three-phase 1li s are the most numerous, comprising
more than fifiv out of the total. About 39 of these
high pressure ms operate two-phase. Induction
motors, arc ar-: i. andescent lamps give equally good
results on sy-i:. < of either two- or three-phase, but
the three-phas: rents have a small advantage as to
the transmis Jines. Great extensions are to be
expected wi'i. .- and three-phase currents between
40 and 60 cy.: er second.



Marcn 28, 1903.

THE LATEST EDISON STORAGE BATTERY PATENT

Thomas A. Edison was granted a patent on March 3
last for an improvement in his reversible galvanic
battery in which an alkaline electrolyte and insolu-
ble electrolytically-active materials are used. The in-
vention relates particularly to the oxidizable element,
and consists in the use of cobalt oxide, preferably
mixed with metallic mercury or with metallic mercury
and copper or silver, whereby a great propcrtion of the
cobalt oxide is kept in electrical contact with the
electrode and made electrolytically active in an alka-
line solution to form the oxidizable element on dis-
charge. The invention also consists in the combina-
tion of such an element with a suitable depolarizer
furnishing oxygen on discharge in an alkaline electrc-
lyte, so as to form a complete reversible galvanic bat-
tery.

In order to produce the new element, Mr. Edison
says he prefers to proceed substantially as follows:
“Dried oxalate of cobalt is first produced in any
suitable way and is ignited and kept at a low tem-
perature in the air until it has been whoclly decom-
posed to form the anhydrous oxide of cobalt. This
oxide is then mixed with preferably about 15 per
cent of precipitated oxide of mercury if an electrode
is to be obtained composed of cobalt and mercury, or,
if desired, it may be mixed, preferably, with about 25
per cent of finely-divided metallic copper and 6 per
cent of ‘precipitated oxide of mercury if the
resulting electrode is to be formed of cobalt and a
combination of copper and mercury. These propor-
tions, of course, may be varied; but those indicated give
good results. By increasing the portion of mercury,
or of mercury and copper, a larger proportion c¢f the
cobalt is rendered active; but the increase in efficiency
is secured at a sacrifice ¢f lightness and economy. Sil-
ver may also be employed in place of the copper; but
it possesses the objection of being too expensive at the
present time for economical use. The mixture of.oxide
of cobalt and oxide of mercury or of oxide of cobalt,
metallic copper, and oxide of mercury is then mixed
thoroughly, formed into briquettes, and utilized in any
desired manner, preferably by being supported in perfor-
ated nickel-plated pockets or receptacles, which in turn
are crimped in pcsition within plates or grids, as I
have described in patents already granted to me.

“An electrode containing a mixture of cobalt and
mercury, or of cobalt, mercury, and copper or silver,
is preferably employed in an alkaline solution of, say,
20 per cent of potassic hydroxide in water, opposed
to a depolarizing element containing nickel hydroxide
as the active material mixed with foliated or flake
graphite. When such a combination has been charged
and recharged several times, its average voltage is
about 1.10 veclts. When such a combination is in a
fully-charged condition, the nickel hydroxide is raised
to a very high state of oxidation, and the cobalt is re-
duced so far as its active particles are concerned to
the metallic state. On discharging, the nickel hydrox-
ide reverts to a lower condition of oxidation, while the
metallic cobalt is oxidized. Owing to the relative ease,
as compared to cobalt, with which mercury and copper
reduce, the added mercury or copper, or silver, if used,
will be reduced to the metallic state when the battery
is first charged, so as to procure good electrical contact
between the active cobalt particles. Since the cobalt
on discharge oxidizes much more readily than either
mercury, copper, or silver, the latter materials re-
main in metallic form, and their presence serves wholly
to assist electrical conduction between the particles
of the active material.

“Although it is preferable to add a readily-reducible
metal, like mercury, copper, or silver, or a combina-
tion thereof, to the cobalt for the purpose of main-
taining electrical contact between the active mate-
rials, it will be of course understood that any insolu-
ble conducting material, preferably in flake form, such
as flake graphite, can be used for maintaining the

cobalt particles in electrical contact.”
——————— e —————————————————

THE HEAVENS IN AFRIL.
BY HENRY NORRIS RUSSELL, PH.D.

There is no other season at which so many bright
stars can be seen in our latitudes as at present.

At 9 P. M. on the 15th Orion is almost due west,
though very low down. His brightest star Rigel has
already set, though the ruddy Betelgeuse still flares
above.

Aldebaran and the Pleiades shine on the right,
while Sirius is on the left. Procyorn s above the lat-
ter, rather more to the southward, =2d Castor and
Pollux are above Orion, higher still. *

Capella lies in the Milky Way in theno 'hwest. Regu-
lus, with the attendant stars of the Liomn,is almost due
south, with Hydra below him and Ursa Major above.
Spica lies well down in the southeast, but is less con-
spicuous than Arcturus, which is higher up and farther
north. Mars, which is about half way between Regu-
lus and Spica, surpasses them both in brightness.

Northeast of Arcturus, beyond Corona Borealis and
Hercules, Vega is once more visible, a few degrees
above the horizon.
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There can therefore hardly be a better occasion than
the present to mention some interesting observations
that have r'ecently been published by the Yale Observa-
tory, regarding the parallaxes and distances of a num-
ber of these stars. As we have recently discussed the
methods by which stellar parallax is determined, we
need now only state the results of Dr. Elkin’s work,
translating the parallaxes which he gives into the
more intelligible form of distances in light-years.

A light-year (as most of our readers probably know)
is the distance which light traverses in a year’s steady
progress at the rate of 186,000 miles per second. It
is about six millions of millions of miles, and is some
63,000 times the earth’s distance from the sun, so that,
on a map upon which the earth was one inch from the
sun, a light-year would be represented by one mile.

According to Dr. Elkin’s observations, the nearest
bright star in the northern hemisphere of the sky is
Procyon, whose distance is very nearly 10 light-years.
Next comes Altair, at a distance of 14 light-years, and
then Aldebaran, whose light takes 30 years to reach us.
Vega and Capella follow, both about 40 light-years
from us.

As the stars’ distances increase, it becomes more and
more difficult to determine them with any approach to
accuracy. Dr. Elkin’s parallax puts Pollux at a dis-
tance of 60 light-years, but the probable error of the
determination is such that it is as likely as not that
the true distance may be as small as 40 light-years, or
as great as 100.

The distance of Arcturus comes out 125 light-years,
and those of Regulus and Betelgeuse about 140, but
these must necessarily be very rough approximations
indeed, as the whole parallax is but 1-40 of a second of
arc. Finally, the measures show that Alpha Cygni is
actually farther away than the small stars which were
chosen for comparison. Its actual distance is un-
known, but must be very great—probably several hun-

~dred light-years.

We may add that determinations by other observers
show that Sirius is‘nearer than any of the above,
its distance being 81, light-years, and that Spica is
very remote—probably 100 light-years; while Rigel
seems to be even farther away. The far southern
star, Alpha Centauri, which we never see, is the near-
est of all—a little over four light-years.

From photographic measurements it is found that
the sun, if removed to a distance of five light-years,
would appear as a star of about the standard first
magnitude. As all the stars above mentioned, except
Alpha Centauri, are beyond this limit, they must all be
in reality brighter than the sun.

When the differences in their apparent brightness, as
well as in their distances are taken into account, it is
found that if we take the amount of light emitted by
the sun as a unit, then the light of Alpha Centauri
is 2, that of Procyon 6, of Altair 8, of Sirius 25, Alde-
baran 33, Pollux 100, Vega 125, and Capella 150. The
uncertainty of the distances of the remote stars is so
great that no reliable estimate of their light can be
given; but it seems probable that Betelgeuse and Regu-
lus give fully 500 times as much light as the sun,
and Arcturus, Rigel, and Alpha Cygni at least 1,000
times as much, and perhaps much more.

It is very clear that the sun is only an inconspicu-
ous member of the stellar system, But it should be
remembered that the stars we have been considering
were selected on account of their apparent brightness,
so that they are hardly fair specimens of the average
of the stars. Some of the fainter stars whose paral-
laxes have been measured are found to give less than
one-hundredth as much light as the sun.

THE PLANETS,

Mercury is morning star until the 12th, when he
passes behind the sun and becomes an evening star.
At the end of the month he is well placed for observa-
tion, near the Pleiades, setting after 8 P. M., and should
be easily seen.

Venus is evening star in Aries and Taurus, and is
very conspicuous, remaining in sight till after 9
o’clock. She is increasing in brightness, and will con-
tinue to dominate the evening sky all summer.

Mars is also very conspicuous, being in Virgo, just
past opposition, visible all night, and by reascn of his
color and brightness, the most notable object in the
midnight sky.

Jupiter is morning star in Aquarius, rising at 3:30
A. M. on the 15th. Saturn is morning star in Sagit-
tarius, rising rather more than an hour before Jupiter.
He is in quadrature on the 30th.

Uranus is in Ophiuchus, and comes to the meridian
at 4 P. M. on the 15th. Neptune is in Gemini and sets
about midnight.

TIHE MOON.

First quarter occurs at 9 P. M. on the 4th, full moon
at 4 A. M. on the 15th. Neptune is in Gemini and sets
19th, and new moon at 8 A. M., on the 27th.

The moon is nearest the earth on the 5th, farthest
away on the 18th, and nearest again on the 30th. She
is in conjunction with Neptune on the 3d, Mars on the
10th, Uranus on the 16th, Saturn on the 20th, Jupiter
on the 23d, Mercury on the 28th, and Venus on the 29th,
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On the evening of the 11th there is a partial eclipse
of the moon, most of which is visible in the United
States, though the eariier phases occur before the moon
has risen. The moon enters the shacow at 5:34 P. M.
Eastern standard time, and, as seen from Washington,
rises eclipsed. The middle of the eclipse is at 7:13
P. M,, by which time she is visible as far west as Pitts-
burg. By the time she leaves the shadow, at 8:52, she
can be seen from pcints as far west as Denver; and
when she leaves the penumbra, at 10, she is visible
throughout the country. The eclipse is very nearly
total, as at the greatest phase all but one-fortieth of
her diameter is immersed in the edrth’s shadow.

Cambridge.

-+ ————————————
SCIENCE NOTES.

An interesting astronomical phenomenon was re-
cently witnessed by M. Flammarion, the famous
French observer, at his observatory at Juvisy, in con-
nection with the casting of the earth's shadow on the
moon. This phenomenon is sometimes seen in the
east at the moment when twilight fades into night.
On the occasion in question M. Flammarion noticed
that the moonlight, notwithstanding its apparent inten-
sity, was too weak tco permit the phenomenon’s being
seen except by the experienced eye. The immense
shadow of a greenish black color ascended slowly to-
ward the zenith. It was a regular circle in form, sur-
mounted by a line of reddish light of weak intensity,
arising from the refraction of the light in the atmos-
phere. Though the sky was generally clear, it was
iraversed by a large number of small storm clouds, and
the presence of the latter prevented the observer’s
measuring the light, in order to calculate thereby the
Licight of the atmosphere.

An interesting attempt is to be made to locate the
magnetic pole by means of a small boat, and a crew of
eight men, under the command of Capt. Arundsen.
The boat is being fitted cut for the expedition at Chris-
tiania, and she will depend upon propulsion from both
sail and a small naphtha motor, of sufficient power to
supply a speed of five knots per hour. She will carry
a reserve supply of fuel sufficient for one hundred
days’ steady use, though of course she will be mainly
dependent upon her canvas. The expedition will set
out in April next, and it is intended, if possible, to
remain in the ice four years. Owing to the diminutive
size of the vessel, she will not be able to carry a large
supply of provisions, but it has been arranged to ob-
tain further supplies from time to time from the Dun-
dee whalers. A station will be set up and furnished
with self-recording instruments, which will collect sci-
entific data. The members of the expedition will make
journeys for geographical and other investigations.

The gcovernment of the Punjab Province of India
has commenced an undertaking which when completed
in five months’ time will be the largest bacteriological
enterprise the world has yet seen—the inoculation of
7,000,000 persons for protection against the plague,
the only beneficial course yet discovered to insure im-
munity from this disease. The superintendent of the
laboratory at Bombay is to supply plague serum at
the rate of 50,000 doses a day. The serum is being
supplied from England in 14,000 flasks, and will ea-
tail the manufacture of four huge sterilizers costing
$1,5600 each, the planning of a new system of pipes and
sinks for extra gas, and water, and churns. A very
good idea of the prevalence of the disease in India, and
the high mortality that accompanies it, may be formed
from the fact that in the third week of August there
were 3,547 fatal cases. England has now been com-
bating this disease for nearly six years, and no remedy
attempted has proved successful except inoculation.

Some fresh data has recently been gathered relative
to the great Lisbon earthquake of 1755, when the city
was destroyed and 80,000 people lost their lives, by
fresh discoveries recently unearthed under the debris
of the old city. Evidently Lisbon in former days was
rich in costly temples, palaces, tombs and works of
art, as the occasional discoveries of the Lisbon
Arch®ological Association testify. Recently a mem-
ber of this institution observed the capitals of a
highly ornate portico projecting, in an excavation,
close to the spot where the tomb and remains of an
illustrious personage of ancient Lisbon were unearthed
in 1900, in the Alfama quarter. Excavations were
carried out, a gate forced, and a beautiful mortuary
chapel was unearthed, containing the tomb of a young
girl, while within the tomb a skeleton clad in a coat
of rich brocade ornamented with ‘“glories,” or repre-
sentations of “O Espirito Sancto,”” was found. The
fabric is still perfect in color and fiber, and if proper
care is observed it may not deteriorate from exposure
to the air. Further investigation has proved that this
skeleton is undoubtedly that of the favorite daughter
of King Alfonzo, the child wife of Count Henry of
Burgundy, grandson of Duke Robert, who fought suc-
cessfully under King Alfonzo’s banner against the
Moors in Spain, and was rewarded in 1005 for his
services by the monarch, with the hand of his daugh-
ter, with Portugal as her dowry.
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VESSELS MADE FROM QUARTZ AND SOME OF THEIR
USES.
BY PROF. JOHN TROWBRIDGE.

For many years silk fibers were used to suspend
tiny collections of. magnets in various forms of gal-
vanometers. At one time this method of suspension
had great practical importance, for galvanometers pro-
vided with such magnets, placed
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resisting extremely sudden changes of temperature,
and vessels of any shape or size can be made from it.
Time and money are the only considerations. Fig. 1
shows vessels of different sizes and shapes which I
have obtained by this process. The photograph repre-
sents them half the original size. The needle-like
pieces are also shown. The tubes are built up from
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tubes aré employed, various lines appear which some
have attributed to the impurities coming from the
glass. Most glass, for instance, contains the metal
calcium; and two very strong calcium lines fall on
the two most marked lines of the solar spectrum—the
so-called great HH lines. When hydrogen is submit-
ted to strong electrical discharges in glass tubes, two

strong lines appear, which are also

on minute mirrors, were universal-
ly employed in transmitting and
receiving messages on submarine
cables.

All testing work in laboratories
also depended on this use of silk
fibers, for the cobweb-like filament
permitted the slightest movement
of the magnet of the galvanometers.
There was, however, always the
difficulty of the torsion of the fiber,
which resisted the free motion of
the magnet while it was under the
action of the electrical impulse,
and also led to a permanent set or
deviation of the magnet from the
true position of rest after the elec-
trical action had ceased.

Prof. Boys was the first to sug-
gest the use of quartz fibers for
delicate suspensions in the place
of cobwebs or silk fibers. This
suggestion has led to a remarkable
improvement in electrical testing
apparatus; and in all forms of phy-
sical instruments in which suspen-
sions free from torsion are neces-
sary. The method employed by
Prof. Boys, and followed by others,
is to fuse pieces of quartz in an
oxyhydrogen blowpipe until a fairly
large piece of amorphous silica is
obtained. An arrow or dart is then
made. One end of the dart is pro-
vided with a sharp iron point; this is the head of the
arrow. A piece of elastic is attached to a board, the
ends about three feet apart. A piece of the fused silica
is tied to the blunt end of the arrow; ancther piece of
this silica remains upon the operating table. The
arrow is drawn back from the board a suitable dis-
tance. The two pieces of quartz are fused together
in the blowpipe and the arrow is discharged, carrying
with it an extremely fine thread of the fused silica.

These threads can be twisted many hundred times
without showing torsion, and magnets suspended by
them return absolutely to their position of rest. This
amorphous silica has also another still more remark-
able property, and the method of preparation has made
it resemble a metal.

Some remarkable advances have been made lately
in the employment of quartz for vessels capable of
withstanding very high temperatures without crack-
ing. It is well known that glass vessels must be an-
nealed with the utmost care in order to resist sudden
changes of tem-
perature. A glass
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Fig. 1. —NEEDLE-LIKE PIECES OF
AMORPHOUS SILICA,
TUBES BUILT UP FROM THEM.

AND THE PHOUS SILICA,

these. In the test tube, for instance, which is repre-
sented in the photograph, a white-hot coal can be
dropped without breaking it; it also can be heated to
a white heat and then filled with cold water without
cracking.

Fig. 2 shows spectrum tubes made for me from this
amorphous silica. This tube was filled with hydrogen;
a piece of iron wire No. 36 gage was placed in the
same electric circuit. The quartz tube is illuminated
by its own light, which is the most powerful artificial
light which has ever been obtained. The duration
of this light, in this case, was only one hundred-thou-
sandth of a second. The iron wire is shown intact,
although no trace of it could be found after the dis-
charge. It took a comparatively long time to melt
the wire, and this was accomplished when the light
had entirely died out from the tube. These quartz
tubes have proved of great importance in my work
on hydrogen gas submitted to very high temperatures.
Glass spectrum tubes speedily cracked or disintegrated

Fig. 2.—SPECTRUM TUBES MADE

coincident with these great solar
lines; and they have been there-
fore attributed to the calcium com-
ing from the glass. The use of
quartz tubes, however, shows that
these lines are gaseous and that
the gas is also contained in the
earth’s atmosphere. The lines may
be due to hydrogen or to an unsus-
pected gas. I am now investigat-
ing this question.

The quartz tubes also allow the
study of the invisible violet por-
tion of the spectrum of hydrogen,
for quartz permits the passage of
rays which glass completely inter-
cepts. A new region of gaseous
lines is thus opened which has
never before been brought to light.
Under strong electrical discharges
hydrogen shows dark lines as well
as bright lines. These dark lines
are due to a reversal on the photo-
graphic plate, and the phenomenon
is of great importance in specula-
tions on the nature of the changes
which are occurring on the sun
and in the variable stars.

———— e
A MECHANICAL STREET CLEANER.

The disadvantages of all those
methods of road cleaning which
involve the direct removal of dry
dust and refuse are so obvious that
it is scarcely necessary to point to them. Of the in-
numerable microbes which are set floating through the
air by the brush drawn over dry ground, quite an
alarming number must be carried into the respiratory
organs of animals and man, not to mention the multi-
tude which in one way or another reach vulnerable
points of the system, after being whirled into the air
with the dust.

Various ways of avoiding these evils have been pro-
posed and put to the test. One machine designed to
effect this and also to clean the road, was exhibited
in the Public Health section of the recent Diisseldorf
exhibition. The plan adopted is to sprinkle the road
before the brush is sent over it, and to collect auto-
matically the mud gathered by the brush. We repro-
duce a view of this machine, which will help to make
clear its construction. The machine, which is called
the “Salus” street cleaner, is mounted upon two pairs
of large wheels and a pair of small wheels in the front
truck. Above this latter is lodged a water tank of
about 200 gallons

FROM AMOR-

blower cannot put
aside a piece of
glass which he
has heated with-
out first temper-
ing it in a smoky
flame. Now ves-
sels are made of
quartz which can
be heated to a
white heat and
while in this con-
dition can be
plunged into cold
water without
suffering the
slightest injury.

The discovery
of the new
manipulation of
quartz is due
largely to Prof.
Shenstone, of
Bristol, England,
and the method
he employs is as
follows:

Pebbles of Bra-
zilian quartz are
heated to a red
heat or even high-
er in a muffle furnace. They are then thrown into
a vessel containing distilled water. The cleanest and
purest pieces are selected and welded by means of
the oxyhydrogen blowpipe into long pieces like knit-
ting needles. The quartz has now completely lost its
crystalline character, and is not quartz, but amorphous
silica. It has acquired the remarkable property of
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capacity, and on
this again is fixed
the driver’s seat.
Within easy reach
of the driver is a
tap which con-
trols the fiow of
water to the
sprinkler, and a
wheel, by turning
which he can at
will raise or low-
er the broom.
This latter con-
sists of two stiff
portions at the
sides, connected in
the middle of a
flexible piece,
which is Kkept
curved, with its
convexity toward
the back. A com-
bination of gear
wheels and
sprocket chains
transmits the ro-
tation of the axle
of the center pair

AN HYGIENIC STREET-SWEEPING MACHINE.

under the powerful electrical discharges, but the
quartz tubes withstood this high temperature without
the slightest corrosion of the inner surfaces. By their
use I have discovered new gaseous spectra which seem
to me to be of great importance in regard to various
speculations in regard to the changes going on in the
sun and other heavenly bodies. When glass spectrum
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of carriage wheels
to the broom.
Owing to the
curved form of the broom the mud is driven in toward
the middle, collecting there upon a platform, which
grazes the ground just in front of the brush, until it
is forced along by a scraper. The action of this scraper
is such as to rake the mud periodically upon the plat-
form toward a bucket chain, which is also driven from
the middle carriage axle. This chain lifts the mud and
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deposiis it in a tank carried upon the rearmost pair of
wheels.

When the machine is traveling at a rate of three
miles per hour, the broom makes 91 revolutions per
minute, and each bucket of the chain pump makes 4.8
journeys up and down per minute. The breadth of
road sprinkled is about 8 feet. The sprinkler is found
to be thorcoughly efficient in preventing any
dust rising even in the driest weather. The
bristles of the brush are so chosen that the
machine works without clogging on snowy
ground. Any danger of obstruction of the
chain pump is avoided by the comparatively
small number of brackets. It has been esti-
mated that two machines of this type, wqrk
ing one behind the other for 7 or 8 hours a
day, perform the same work as 20 men
working for the same length of time. Each
machine requires one driver. A disadvan-
tage is perhaps to be found in the weight of
the machine, which is considerable, but
which has of late been somewhat reduced by
the simplification of certain parts.

ELECTRICITY IN MODERN MINING
DRAINAGE INSTALLATIONS.
BY FRANK C. PERKINS,

The drainage of mines by electrically op-
erated pumps has now reached a stage of reliability
and economy in America as well as in Europe. It was
necessary on account of the size of the shafts to con-
struct the pumps and motors in parts which could be
easily transported through these shaft openings and
drifts. 1t was necessary for both the pump manufac-
turers and electrical manufacturers to make conces-
sions in the speed limits of their products. The poly-
phase induction motors for mining pumps are reduced
in speed for direct connection, and the design of the
pumps now provides as high speeds as possible. The
pumps designed by Prof. Riedler and the engineers
of Ehrhardt & Sehmers, as well as those of the Breslau
Engineering Works, of Europe, are operated at from
100 to 300 revolutions per minute and are highly ef-
ficient for mine working.

An electrically operated mining pump ai Planiiz
has a Siemens & Halske alternating current motor
placed at the center of the crank shaft with one
plunger at each end, while in the case of the pump at
the Ferdinand mine the motor stands on one side
of a twin pump. The Planitz pump has a capacity of
one cubic meter of water per minute at 145 revolutions
per minute, the height of lift being 250 meters. A
liquid starter is used with this alternating current
motor. The ca-
pacity of the twin
electric pump at
the Ferdinand
mine is 1.5 cubic
meters per minute

at 184 revolu-
tions per minute,
the head Dbeing
200 meters. At
the latter mine

there is also in
use a much larger
electric pump
driven by the
same type of
motor direct con-
nected at the side
of a triple pump
which has a ca-
pacity of 5.5 cubic
meters of water
per minute at a
speed of 146 revo-
lutions per min-
ute, the height of
lift being 300
meters.

Taking the ef-
ficiency of the dy-
namo machines,
electric cables,
and electric mo-
tors as tested at
93, 97, and 93 per
cent respectively,
the useful effic-
iency of the com-
plete electrical
plant is 83 per
cent. The high
speed pumps have
an efficiency of 83 per cent and steam engine 85 per
cent, so that the net useful efficiency of steam engine,
generator, line, motor, and pump would be 50.5 per
cent. The loss of condensation and leakage in a long
steam pipe is very large and the steam must be kept
up, while in case Lhe¢ electric pump is stopped for
short periods no current is being used. The electric
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mine drainage plant is therefore of higher efficiency
and has greater reliability with lower working ex-
penses than hydraulic, steam, or compressed air sys-
tems.

The Helios alternating current motor mining pump
in the underground installation at Germania I. mine
of the Gelsenkirchener Bergwerks-Aktiengesellschaft,
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engine was fully loaded amounted to from 65 to 67
per cent, which may be considered remarkably good.

The high power mine pump working by electric
power in Germany and throughout Europe has been
carefully worked out and the alternating current slow-
speed induction motors of the polyphase type have
done remarkably well in this service,

The underground electric pumping plant
of the Gliickauf shaft of the Zwichauer

A JAEGER ELECTRIC ROTARY PUMP.

consists of a 160 horse power Drehstron motor
mounted between the plungers of a compound twin
pump. This pump was constructed by the Maschinen-
bauanstalt Breslau on the Bergman system, and it
has a capacity of 3 cubic meters of water per minute
under a head of 160 meters. The polyphase motor
built by the Helios Electricitats Aktiengesellschaft of
Cologne-Ehrenfeld, operates at a speed of 180 revolu-
tions per minute and is connected directly to a 2,200-
volt three-phase circuit.

The Rateau-Gruben ventilator of the Germania II.
mine is operated by a 400 horse power motor of the
three-phase type. This great ventilator is directly
coupled to the motor, which runs at a speed of 238
revolutions per minute and is driven from the same
2,000-volt alternating current circuit directly without
reduction by transformers.

At the electric drainage installation carried out for
the Hosch Steel Works at the Kaiserstuhl II. shaft
at Dortmund a 750 horse power three-phase motor min-
ing pump was installed by the Maschinenfabrik Oerli-
kon of Oerlikon, near Zurich, Switzerland. The motor
frame of this machine is about 14 feet in diameter
and 900 millimeters in width. The motor operates at
only 75 revolutions per minute on a pressure of

Steinkohlenbau-Vereines was installed by
the Schuckert Company of Nurnberg. There
are two Bergman Zwillingpumpe, each di-
rectly connected to a 220-volt three-phase mo-
tor. These motors operate at a speed of 180
revolutions per minute and are supplied with
current directly from the 2,000 volts poly-
phase power transmission line, although
other machinery driven by electric motors in
the mine has the current transformed down
from 2,000 to 500 volts. In this plant, as well
as nearly all of the large electrically oper-
ated mining plants in Germany, a large, well-
equipped, and economical power plant is in-
stalled above ground for supplying the neces-
sary power for use in the mines.

Many of the mines of England are oper-
ated by electric power. Large numbers of
electric hoists, pumps, cutters, and auxiliary
mining machinery have been supplied by Ernest Scott
& Mountain, Limited, and their prominent engineers.
In England as well as in America and on the Con-
tinent of Europe direct-current motor-driven pumps of
both plunger and centrifugal types are in use with
both open and closed or iron-clad motors according to
the location and their liability to be subjected to
moisture and rough usage.

The rotary pumps of C. H. Jaeger & Co., of Leipzig-
Plagwi'z, are extensively used abroad, and in the
Ameri~an mines the Wort.ington, Blake-Knowles,
Deanc, Goulds, and Allis-Chalmers types are com-
monly employed. The Risdon duplex and triplex elec-
tric pumps manufactured in San Francisco are largely
used in the western part of the United States. They
are double geared to reduce the speed and two motors
are employed, as it is found impossible frequently to
get very large machines down existing shafts. Where
a special shaft for mine pumping is made, large motors
are preferable, as they have much higher efficiency as
well as lower speeds. Three Risdon clectric triplex
pumps driven by induction polyphase motors have been
recently placed in an underground station with a ca-
pacity of 6,000 gallons per minute, the water being
raised 1,000 feet. An extra large underground chamber
is required for
pumps of this
character but with
large motors there
is greater econo-
my of space.

At an ironstone
mine in York-
shire, England,
which had been
flooded, an elec-
tric pump of the
centrifugal Scott
& Mountain type
was used. It was
designed to deal
with 1,000 gal-
lons per minute
against a head of
150 feet and ran
at a speed of 700
revolutions per
minute, a 100
horse power mo-
tor being used.
The mine being
flooded and the
dip 3 inches to
the yard, and it
being necessary to
have the pumps
portable, this type
of plant was sug-
gested. In prac-
tice the electric
pumps were low-
ered each 80
yards, which at
3 inches to the

SIEMENS-HALSKE ALTERNATING CURRENT MOTOR DRIVING A MINING-PUMP IN AN UNDERGROUND INSTALLATION,

19,000 volts. The present working of the electric
pump requires it to raise five 'cubic meters of water
per minute from a depth of 300 meters, but the outfit
is designed to raise the same quantity of water at
full load a height of 400 meters. The over-all efficiency
of this pumping plant between the indicator and the
water pumped to the shaft mouth when the steam
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yard is equivalent
to a suction of 20
feet vertical head.
The inlet and outlet branches of the pump
consisted of flexible rubber pipes, the total length
over flanges being 27 feet, so that the raising
main was laid as the pumps were gradually lowered.
After each lowering of the pumps three 9-foot lengths
of pipe took the place of the positions where the elec-
tric pumps operated, the suction pipes then forming
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the rising main. For English electric pumps operating
under heads from 500 feet to 1,000 feet double gearing
is very largely used.

On one colliery in the North of England a large
quantity of water had to be pumped underground by
dip pumps. The company originally drove the pumps
by wire ropes from engines at the pit bottom. The ex-
isting pumps were converted into electric pumps
driving through machine worm gearing from the
motors to the pumps, eight outfits being equipped each
with 6 horse power motors. It is stated that the an-
nual saving of the electric over the old method of
pumping, after allowing for interest and depreciation,
was such that the electrical machinery paid for itself
in three years.

It is generally recognized as a fact beyond question
that electricity is the most economical and convenient
form of motive power for mine haulage and hoisting.
It is especially suitable for pumping and ventilating
installations on account of its flexibility, permitting
ready extension and change as mining conditions fre-
quently require.

During recent years the polyphase pcower transmis-
sion system has been introduced extensively and has
been found to be a valuable means of supplying the
necessary power for mining operations. Where the
several shafts of a mine are located more than a mile
apart, the latest practice is tc establish a main generat-
ing station near one of the main shafts where sufficient
power is generated to supply the entire mine including
all of the shafts. The two-phase or three-phase alter-
nating current is generated at high potential directly
by the generators, or the potential is raised by step-up
transformers for transmission and again reduced in
pressure at the various shafts for distribution in the
mine.

From the sub-stations at each shaft highly insulated
lead covered and armored cables conduct the current
to the electrically driven drills, ventilators, pumps,
and hoists. While at present the direct current is con-
sidered most practical for electric mining locomo-
tives, the polyphase machines are coming into use
rapidly and are growing in favor. The present neces-
sity in some mines of having direct current for use
with certain classes of electrically operated mining
apparatus is met at polyphase installations by provid-
ing rotary converters at the sub-stations or motor-gen-
erators, changing the alternating current to a continu-
ous current of any desired voltage wherever required.

The polyphase system has been in operation with
great success at the mines at Karwin. The main gen-
erating station is located at the Hohenegg shaft, where
there are in operation an electrically operated pumping
plant, 110 horse power ventilator, and hoisting ap-
paratus. For supplying current to the Albrecht shaft
at Peterswald, more than three miles away, and the
Gabriel mine at Karwin, the current is raised to
10,000 volts pressure and reduced in voltage again at
the shafts.

~-— - —-

Typhoid Fever Serum.

A typhoid antitoxin serum invented by Dr. Allen
Macfayden and indorsed by no less a person than Lord
Lister is the latest medical discovery. Dr. Macfayden
is the Director of the Jenner Institute of Preventive
Medicine. Briefly stated, Dr. Macfayden’s discovery
consists in this: He has found that by crushing the
cells of the typhoid bacillus in liquid air, the inter-
cellular juices are not only obtained without living
organisms, but are alsc rendered highly toxic. When
injected into living animals, these juices produce a
blood serum which acts as an antidote against the
poison generated by the typhoid bacillus. The novel
feature in this process is the use of liquid air, the
function of which is not fully understocod as yet.
—_— 4+ -———————————————

A Prophecy of the Failnre of Our Coal Supply.

In a lecture before the National Geographical Soci-
ety, Prof. C. D. Walcott, Director of the United States
Geological Survey, said that the anthracite coal fields
of the United States would be exhausted in sixty years
at the present rate of consumption and that by the
year 2203 the bituminous coal fields will also be worked
out. After this the country will be compelled to secure
its fuel supply from the lignite beds of the West.

- &

A Bacteria Safety Lamp.

News has been received from abroad that Prof. Hans
Molisch, of Prague, has discussed a new use for bac-
teria. In a communication to the Vienna Academy
of Sciences, he described the specifications of a mining
lamp, the light of which is supplied by luminous bac-
teria. The lamp consists of a glass jar lined with
a compound of saltpeter and gelatine previously inccu-
lated with bacteria. In the culture thus constituted,
bacteria developed prodigiously, in two days causing
the jar to be illuminated with a bluish green light
which lasted for several days and gradually disap-
peared in about a fortnight. The light is cold and
harmless. Faces can be recognized, it is said, for a
distance of two yards and large type can be read by it.
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Automobile News,

The International Gordcn-Bennett cup race, which
was run last year as a part of the Paris-Vienna contest,
will this year be held in Ireland on a circular course.
The total distance to be covered is 131 miles. The race
will be started in the early morning hours of July 9.
America is to be represented, for the first time, by a
team of three chosen by the Automobile Club from
among the winners in some competitive trial races,
which will take place the middle of April.

The Automobile Club of Great Britain has planned
an endurance run for 1903 which will be more severe
than anything ever before attempted, says the New
York Sun. It will literally test the limit of reliability,
for no stops whatever are to be allowed for, and an
operator may not even clean his vehicle. Every
minute spent in examining, oiling, or in any way
touching the machine, except to regulate its
speed and guide it, will be penalized. The run will
be one of 1,000 miles and will be run on successive
days, starting and finishing at Crystal Palace. When
an operator starts out he will take an observer with
him who will make the notes that will cost him marks.
Not even punctures or blocked rcads or railroad
gates will be accepted as non-penalizable causes. Every
one must take his chances. When the machines come
in at night, the operators must jump out and leave
them without doing a thing. The club’s stewards will
take charge of the competing vehicles at the gate of
the garage. If the machine must necessarily be oiled
or tinkered, the operator must do it in the morning
and be penalized one mark for every minute he spends
at it. He positively must not wash off the mud. Au-
tomobilists in New York are inclined to think that
the time is now ripe for some arduous test of this sort
in this country, according to what a couple of them
said recently.

In the present stage of the development of the auto-
mobile, the pneumatic tire is the weakest and most un-
satisfactory part of the vehicle. The cost of tire re-
pairs and replacements is frequently the heaviest run-
ning expense of the vehicle, while the delay and incon-
venience often caused by the failure of a tire cannot
be measurcd in money. This is especially true of the
large and expensive tires used on the heavy, fast ma-
chines, which wear most rapidly and are most costly
to replace. These tires cost from $40 to $79 each, a set
of four costing from $160 to $316. A set for a light
carriage of the runabout type costs from $50 to $80, so
that the expense of these very necessary parts of the
vehicle is apparent. Of late, says the N. Y. Times, the
experiment has been tried of substituting solid tires on
the rear wheels for the pneumatic ones, and the re-
sults are said to have been very satisfactory. The
vibration was not increased to an uncomfortable degree,
and the tractive force of the vehicle, especially on a
hill, was much increased. Hills which could not ue
climbed with a vehicle fitted with pneumatic tires on
all four wheels, were surmounted when solid tires were
placed on ihe rear wheels. It is believed by persons
who have studied the matter that there are but two so-
lutions to the problem. One is to make the pneumatic
tire absoiutely puncture proof by using a metallic or
otherwise protected tread, and the other is to substitute
a mechanical device between the frame and the body of
the vehicle which will take up all the jars of the road.
Much worlk has been done along both lines, but with-

out success so far.
—_————— 4> P—

An important congress has been held in London by
the officials of the various great trunk railroads of
Great Britain relative to the adoption of electric trac-
tion upon their different systems. The most important
point discussed was concerning the position of the
current rail in connection with the ordinary two rails,
its distance therefrom, height, and position. As elec-
tric traction for trunk railroads is on the eve of
introduction in Great Britain this congress was assem-
bled to prevent various standards being adopted upon
the different systems, which would thus seriocusly in-
terfere with intercommunication between one com-
pany and another to the detriment of their welfare and
traffic. By the adoption of one standard common to
all the railroads, electric locomotives and trains could
be as easily run over various systems as the present
steam locomotives achieve the same object. Those
railroads which are already introducing electric haul-
age upon certain sections of their roads are adopting
different standards according to the amount of space
available for the placing of the current rail, and al-
though the difference is only a matter of one or two
inches, yet it is of vital importance that they should
adopt measurements which will be easily applicable
to the other systems. This step is imperative, as Mr.
Yerkes’ electrification of the London underground rail-
road is in progress, and, as the trunk railroads have
running powers thereon, the latter will have to adopt
electric locomotives, since no steam locomotives are to
he permitted in the tunnels after the conversion to
electricity 1s completed.
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Engineering Notes.

The ore-carrying trade of the past season on the
Great Lakes was the greatest ever known, and active
preparations have already been commenced for a still
greater one next year, when the total tonnage will, it
is anticipated, reach 29,000,000 or even 30,000,000 tons.
The United States Steel Corporation is about to place
an order for twenty of the largest ore-carrying vessels
ever constructed, each with a capacity of 9,000 tons.
Orders have been given to double-track the line of the
Bessemer Railroad from Conneaut to Bessemer. This
line is controlled by the Carnegie company.

A new type of file, specially devised for working upon
gun metal, has been introduced into the engineering
department of the Chemin de Fer du Nord, France.
The feature of this tool which distinguishes it from
the general type of file, is a series of shallow channels
which cross its face diagonally at an angle of 30 deg.
and placed about half an inch apart. The raised por-
tions of the surface of the file between these chan-
nels are occupied by the teeth of the tool. The ad-
vantages of the file are that it clogs less rapidly, and
can easily and quickly be resharpened on the sand-
blast, while it increases the work of the engineer who
uses it in connection with gun metal filing, by 30
per cent.

Almost every day brings forth some evidence of the
extreme durability of the pressed steel car. A few
days ago in Pittsburg, one of these cars while being
shifted was sent down a track which ran close to a
stone wall of very substantial construction in the Pan-
handle freight yards. The brakes failed to work at the
proper time and the car crashed into the bumper with
terrible force. The upper part of the car was forced
over the bumper against the stone'wall, which was
cracked in four places and which had every appear-
ance of being ready to fall when it was taken down.
The car was not seriously damaged and on being placed
on the tracks again was able to resume its trip without
any attention whatever.

The new rail mill at Ensley, Ala. has been recently
started, and the announcement is made that it is ready
to take orders for immediate and future delivery for
basic open-hearth steel rails. The cperation of this
mill is part of a gigantic industrial programme which
has been carried out at this point by the Tennessee
Coal and Railroad Company, and it indicates a great
stride in the advancement of the iron and steel indus-
try of the South. Ensley, which is practically a suburb
of Birmingham, is now one of the most promising
towns of the Scuth, a considerable population having
been attracted to the place by the extensive steel and
iron works which have been established there within
the past few years.

The Transport comments upon the failure of German
locomotive manufacturers to fulfill expectations as to
time of delivery of locomotives for the East Indian
Railway. The reasons put forward by Indian railway
companies for giving locomotive orders to German in-
stead of English builders was quicker delivery and
saving in cost. The latter is considered a relative term,
and the truth of it cannot be tested until the foreign
locomotives have been at work. The other reason has
proved to be fallacious. In September, 1901, the East
Indian Railway ordered forty engines from a Ger-
man firm, which were to have been delivered in August,
1902, on the ground that thirty-nine weeks and £30,000
would be saved. The fact is that up to the middle
of October none had been delivered at all, and com-
pletion of the contract is not expected until the end
of the year. A year ago the Assam-Bengal Railway
ordered ten engines from Germany, to be delivered
in April, 1902, but not one of them has yet been deliv-
ered; nor were the twenty-two German engines ordered
by the Bombay, Baroda & Central India Railway de-
livered within the forty-two weeks promised.

Modern Machinery contains some interesting facts
about the minuteness of some of the screws made in
an American watch factory. It takes nearly 130,000
of a certain kind to weigh a pound. Under a micro-
scope, they appear in their true character—perfectly
finished bolts. The pivot of the balance wheel is only
one two-hundredth of an inch in diameter, and the
gage with which pivots are classified measures to the
ten-thousandth part of an inch. Each jewel hole in
which a pivot fits is about one five-thousandth of an
inch larger than the pivot to permit sufficient play.
The finest screw for a small-sized watch has a thread
of 260 to the inch, and weighs one one-hundred-and-
thirty-thousandth of a pound. Jewel slabs of sapphire,
ruby or garnet are first sawed into slabs one fiftieth of
an inch thick and are shellacked to plates so that they
may be surfaced. Then the individual jewels are sawed
or broken off, drilled through the center, and a depres-
sion made in the convex side for an oil cup. A pallet
jewel weighs one one-hundred-and-fifty-thousandth of
a pound; a roller jewel a little more than one two-
hundred-and-fifty-six-thousandth. The largest round
hairspring stud is four-hundredths of an inch in diame-
ter and about nine-hundredths of ai inch in length,
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@Corvespondence,

Marginal Efficiency in Warships.
To the Editor of the SCIENTIFIC AMERICAN:

I wish to say a few words regarding a subject which
I do not think has received the attention it deserves
among naval architects. I refer to marginal efficiency
in warships, which we may define as the ability of a
ship to waintain her fighting efficiency against im-
provements in armor and ordnance. Fighting effi-
ciency is here limited to the ability to give and with-
stand hard blows. Hence all-around efficiency must in-
clude marginal efficiency, speed, bunker capacity, sea-
worthiness, etc.; and it follows that, other things
being equal, the ship with the highest marginal ef-
ficiency is the best type of fighting craft and the most
economical investment. We may illustrate the practi-
cal working of the theory from past experience.

Ten years ago we placed 8-inch B. L. rifles on thas
“Oregon,” while contemporaneous foreign craft car-
ried no medium-caliber guns larger than the 6-inch.
To-day, owing to the introduction of the Krupp pro-
cess, the latter weapons cannot penetrate casemate ar-
mor of moderate thickness at the ordinary battle ranges,
but the “Oregon’s” 8-inch guns, with smokeless powder
charges, are still equal to the task.
marginal efficiency was good, while the foreign ships
had none. With this illustration as a basis, we may
proceed to define the limits within which marginal efti-
ciency holds good.

I think we may safely assume that the narrower the
theory, the easier will be its practical application.
Hence I propose to limir it simply tc side armor and
guns of medinm caliber. Nearly all first-class, armored
ships mount two or four guns of from 9 to 12 inches
bore. Furthermore, water-line protection has advanced
so far that “it is only by luck or by indirection that a
modern battleship can sink another by gun fire alone.”
For these reasons we may banish belt arn.or and the
heaviest turret guns to the broad realms of all-around
efficiency. Since the province of gun fire is practi-
cally confined to the destruction of gun positions and
gun crews, the protection afforded the major portion of
the factors is of the greatest importance. This “major
portion” is undoubtedly concentrated behind the side
armor above the belt, and its offensive power is cen-
tered in the medium-caliber guns of the main battery.
Here, then, marginal efficiency comes into play.

As regards ordnance, I would set the highest mar-
ginal limit at the 8-inch, 50-caliber rifle; and the Tow-
est at the 6-inch, rapid-fire of 3,500 foot-seconds muzzle
energy. To exceed this limit involves an excess of
weight and clumsiness on the one hand and a deficiency
of penetrative power on the other. For correlative rea-
sons I would set the maximum thickness of side armor
at 7% incles (Krupp) and the minimum at 6 inches.
On a given displacement, of course, it is necessary to
strike a balance somewhere between these limits of
crdnance and protection, and the skill of the naval
architect will appear in his ability to do this. If, for
the same weight that gives us a battery of sixteen 6-
inch rapid-firers protected by 6 inches of armor, we may
have eight 7-inch guns protected by 7 inches of armor,
it is apparent that in a duel at a range of 2,000 yards
the 7-inch aggregation would be victorious, and hence
would have the greater marginal efficiency. From this
it will be seen that the improvements which govern
- marginal efficiency are not limited to new inventions,
such as, for instance, smokeless powder and Krupp ar-
mor. Structural changes are of importance. The in-
troduction of the so-called “box battery” has nullified
the marginal efficiency of the English ships which
carry their guns in a number of single casemates. Sim-
ilarly, ships which offer no protection against shells
that might enter and burst underneath their gun posi-
tions cannot be said to possess marginal efficiency.
Such vessels, however, are not necessarily inefficient,
for “et tu quoque” tends to equalize matters.

Protected cruisers have no marginal efficiency. The
present type of armored cruiser has little, if any. It
might easily be obtained in this class of vessels by im-
provements on the design of the “Vittorio Emanuele.”
If, by raising that ship’s displacement to 14,500 tons,
she could be provided with sufficient side arn.or to ob-
viate the bursting of 6-inch shells underneath the tur-
rets on the main deck, her marginal efficiency would he
excellent. A comparison of such a craft with our own
“Tennessee” emphasizes what has been said above,
ramely, that with other things equal, the ship with the
highest marginal efficiency is the best fighting machine
and the most economical investment. In this case
“other things” would be just about equal. But at the
ordinary fighting ranges the ‘“Vittorio Emanuele’s” 8-
inch shells would go crashing through the ‘“Tennes-
see’s” 5-inch side armor, while the latter ship’s 6-inch
rapid-fires would be ahsolutely ineffective against the
Italian’s gun positions. Moreover, the ‘“Vittorio
Emarmnuele’s” 8-inch rifles give her a substantial mar-
gin of power as an offset to the next improvement in
armor. The same cannot be said of the “Tennessee’s”
6-inch rapid-firers.

The “Oregon's”'
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Marginal efficiency den.ands that we should be as
forehanded as possible in the matter of improvements.
For this reason it would seem to be a short-sighted
policy which limits the length of our present 7-inch
guns to 45 calibers. In the natural course of ordnance
development, the 50-caliber, 7-inch rifle is bcund to ap-
pear. We should increase the marginal efficiency of
the “Connecticut” and “Louisiana” by giving them
guns of this length of bore. Furthermore, it would be
expedient to banish the 6-inch rapid-firer from the bat-
teries of our armored cruisers; for, according to our as-
sumed standard of efficiency, that weapon constitutes
the lowest marginal limit, and against adequate pro-
tection its rapidity of fire is of no avail. It is poor
economy to build ships costing about $7,000,000 apiece,
only to have their fighting powers heavily discounted
by a comparatively slight advance in the development
of armor and ordnance.

In conclusion, it would be well to note that the sub-
merged torpedo is a powerful auxiliary to marginal
efficiency. In the last stages of a hard-fought engage-
ment, a fast battleship might resolve herself into a
torpedo boat, and in this manner accomplish what she
could not do by weight of gun fire alone. The absence
of torpedoes on our latest ships renders them particu-
larly liable to this form of attack. It is earnestly to
be hoped that in future designs the defect will be
remedied. PavLn D. ErRMMONS.

285 Meridian Street, East Boston, Mass., February

2, 1903.

The Naming of Battleships.
To the Editor of the SCIENTIFIC AMERICAN:

I have not seen in your paper, or any other, any
reference to the absurd blunder made in naming the
four coast defense monitors recently built for the
navy after the States.

It is also a mistake though not sg had a one, to
name the eight armored cruisers now building for
the States.

The result is that only eight or nine names of States
are left for future hattleships, and these will be used
up in two or three years at the present rate of build-
ing.

As none of the armored cruisers have been launched,
it is not too late, I suppose, to have their names
changed to that of large cities, corresponding to the
“New York” and “Brooklyn.”

In the case of the monitors the Indian names like
our present monitors would have been admirably
suited to them.

Is it not possible to correct both these blunders by
immediate agitation? J. PICKERING.

Salem, Mass., March 10, 1903.

—_—_— 4 ——
The and the ¢‘“Charleston,”
To the Editor of the ScIENTIFIC AMERICAN:

I notice in your last issue remarks on cruisers by
Mr. Daniel M. Coffin, Jr., in which he compares the Els-
wick-built “Esmeralda” to the U. S. S. “Charleston;”
and I would like to say that while I am a very great
admirer of Armstrong’s designs, yet to a certain extent
some of their vessels seem to me to partake of the na-
ture of “freak” ships. I perfectly agree with your re-
marks on the subject, viz,, that to rightly compare two
vessels one must not only take into consideration the
four great essential qualities, speed, radius of action,
gun power and defensive armor, but, also, as you say,
we must take account of stores, ammunition, gun
mountings, ability to handle ammunition quickly. I
might add structural strength and the best possible
model for the best possible ship in a seaway.

One vast superiority the ‘“Charleston” would have
over the “Esmeralda” would be her ability to fight her
batteries in a heavy sea, affording as she does a much
steadier platform for her guns; whereas the “Esmeral-
da” must in a seaway be a very wet ship. A ship with
the proportion of beam to length of the “Charleston”
class would be, or ought to be, a much more weatherly
ship than the “Esmeralda.” Then again, as you have
pointed out, most of the “Charleston’s” heavy guns are
behind armor, whereas the “Esmeralda’s,” all being in
open battery, in a close action would soon be complete-
ly disabled, even by common shell. Speaking of Brit-
ish ships being undergunned, I must admit that they
all, or at least some types, are. But in the line of ar-
mored cruisers, I don’t think it can be said that the
‘“Black Prince” and ‘“Duke of Edinburgh’” class are.
These ships are the first that have been designed by
Mr. Watts, the new chief designer, since the resignation
of Sir William White, and they show a marked change.
Their dimensions, etc., are as follows: Length on water
line, 500 feet; beam, 73 feet; mean draught, 26 feet;
displacement, 13,500 tons; speed with 24,000 indicated
horse power, 221, knots. They are to be armed with
six 9.2 B. L. 45-caliber guns, ten 6-inch Q. F. guns, be-
sides the usual number of 3-inch and machine guns,
placed as follows: one each 9.2 fore and aft on the axis
of ship in an armored turret; the other four on each
bow and quarter in turrets, and the ten 6-inch in a
central battery. The armor on turrets will be T7-inch

¢ Esmeralda®
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Krupp. The side armor of central battery extends in
width from 5 feet below water line to the main deck,
thus forming a continuous protection for 6-inch guns
with splinter bulkheads between. It can thus be seen
that these are very powerful ships, and cannot be called
under-gunned. I might also say that the battery is all
quick-firing, as three rounds per minute have easily
been fired from 9.2-inch guns under strictly service con-
ditions, and as many as four and five rounds per minute
have been obtained.
W. R. SHUTE.
Halifax, Nova Scotia, February 4, 1903.

Further Information on Muirhead-Lodge Wireless
‘Telegraphy System,

An interesting attempt to prove the efficacy and prac-
ticability of the wireless telegraphic system invented
conjointly by Prof. Oliver Lodge and Dr. Muirhead is
being made by the Eastern Extension Telegraph Com-
pany, of England, which has equipped its two new
cable vessels to be dispatched to the southern seas with
this apparatus. These two cable steamers, named
“Patrol” and “Restorer” respectively, have been spe-
cially designed to accomplish the work concerning the
up-keep of the enormous stretches of cable laid and to
be laid between the continents of Asia and Australia.
They will nct return to England until they have been
absolutely worn out and are unfit for further service,
when they will be relegated to the scrap heap. The
ships are strongly constructed in view of the excep-
tional nature of their employment, and their equip-
ment is of the latest and most approved design. Each
ship is provided with four huge tanks with a capacity
of nearly 28,000 cubic feet, to contain the cable, and
very powerful gear is furnished for picking up a broken
and damaged line, and for paying out. The ships are
replete with numerous instruments for testing pur-
poses, while by an ingenious arrangement the position
of a Dbreak, although considerably distant from the
position of the ship, can be gaged to within fifty yards.

The object of the wireless telegraphic installation
is to ‘enable the vessels to exchange communication
with cable stations. By means of this equipment it
will be able to stop ships on their way home from
repairs, and direct them to whatever point they are
required, thereby not only saving expense but enabling
communications to be re-opened in a shorter time than
would be possible if the ships were not provided with
this apparatus. It may be mentioned that the Eastern
Extension Cable Company already has a permanent
wireless telegraphic installation at Porth Curnow, its
chief land station in Cornwall. It is proposed that
the “Patrol” shall be stationed at Singapcre, and the
“Restorer” at Adelaide, at which ports the company
has depots for the storage of cable. The tanks of both
vessels are fully loaded partly with spare cable to be
landed at the depots, and also with a cable to be laid
for the Netherlands government between Balikpapau,
in Dutch Borneo, and the Island of Celebes. The cable
is about 650 miles in length.

—_— e
Proposed Railway in Crete.

The autonomous government of Crete has decided
to build a railway of 100 kilometers in length from
Candia to the interior provinces on the plains of Mes-
sara. The road will serve the purpose of transporting
the products of the interior to the port of Candia.
Three European engineers have been engaged to make
the necessary surveys and topographical drawings.
Their work will be completed by the end of March.
The road will be built in accordance with the data thus
collected. It may be that some American engineer may
care tc undertake the building of the road. He can
obtain the necessary information by addressing the
firm of Richard G. Kriiger, Candia, Crete.

-0 o

‘The Current Supplement.

The leading article of the current SturrLeMENT, No.
1421, is an illustrated description by H. A. Crafts of
the flocd reservoir at Fossil Creek. Mr. J. D. Geddes
continues his description of photography as applied to
illustration and printing. The paper by Messrs, Hut-
ton and Petavel on high temperature electro-chemistry
iz likewise continued. Fabry and Perot recently com-
municated to the Académie des Sciences a paper on a
source of intense monochrcmatic light. The paper
is translated. Fred. T. Jane presents another install-
ment of the Naval War Game, describing a torpedo
action off Key West involving mutual destruction. W.
S. Blatchley and W. H. Sheak give an account of Tren-
ton Rock petroleem. The strange animal discovered
by Sir Harry Johnston in the heart of Africa, and
called by naturalists “Okapi,” seems to have been
known to Egyptians, if Prof. Wiedemann is to be be-
lieved. The Professor has ingeniously scompared the
living okapi with Egyptian conventional pictures of
gods, and has shown that the head of the god Set is
a. copy of that of the okapi. Prof. Wiedemann’s article
is published in this StvrrLEMENT. The Consular Notes
and Selected Formule and Trade Notes and Rercipes
are also published,
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AMERICAN RAILWAY SLAUGHTERS AND BRITISH
RAILWAY SAFETY.
BY FREDERICK MOORE.,
On the railways of the United States in a recent
three months there happened 1,481 collisions and 877

derailments. In these 51 passengers were killed and
751 injured, 35 mortally. Adding to this list the num-
ber of pedestrians run

over at crossings—in which
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On the poor lines the freight trains are side-tracked
to let the passengers fly by. Interlocking switches
and signals are too expensive, and the swing of the
switches back to a straight course after the siding
has been taken is left to the brakeman of the freight.
A freight train will generally slow down while passing
—it has no schedule to run on—bhut when a ‘“double
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at Essendine a freight train on the perfectly equipped
Great Northern of England took a siding which
ended abruptly. At full speed the train ran up the
hill at the side of the roadway until an incline so
steep was reached that the engine was hurled back

in the mud, turned over on the tracks below.
Accidents due absolutely to man bear exactly the
same proportion to the

America has a specialty—
and the employes killed
and injured, the figures
Teach 274 and 2,089 re-
spectively. The record of
the United Kingdom aver-
ages one-sixth that of the
United States, but 1901—
a high-figure year in the
States—is boasted of in
England; not a single pas-
senger was Kkilled.
American has 200,000
miles of railway; the
United Kingdom 23,000.
The British roads cost
to construct $200,000 per
mile, more than three
times the investment in
America. Sixty per cent of
Great Britain’s railways
are double-tracked, about
five times the percentage
that exists in the United
States. The older country
has about fifteen times as
much block system, con-
siderably more interlock-

whole—about fifty-five per
cent—in both countries.
Other than severe fogs,
the British trainman has
not to contend with the
severities of nature which
his American contempor-
ary must face. Torrential
streams that swell from
placid brooks in a night
annually carry away hun-
dreds of bridges, and,
without warning, weaken
the support of others to
such an extent that they
will no longer hold the
weight of a train. In
Great Britain there is not
the fearful fall of snow in
the winter that banks in
the “cuts” of the roads of
the North, East, and
Northwest. Nor does Great
Britain suffer from the
other extreme, excessive
heat. While our tempera-
ture, even in the North,
runs as .high as 100 de-
grees Fahrenheit, Eng-

ing switches and signals,
and far less of the violent
forces of nature with
which to contend. Had
the high English standard been maintained in Amer-
ica, however, half or three-quarters of the roads could
never have been built. Investors have been allowed to
build railroads when and where and how they would,
and the result is that the United States has a trans-
portation system as extensive as the rest of the world
together. The vastness of the country and the thin-
ness of its settlement, compared with Great Britain,
make it too expensive to build with English safety.

More than half the roads in America pay little or
no dividends, and the payments on the total debt
—stock, bonds, floating debts, etc.—are only a trifle
over four per cent per annum.

THE WRECK AT LITTLE BYTHAM. THE TRAIN LEFT THE VIADUCT BECAUSE OF THE SPREADING

OF THE RAILS.

header,” heavily loaded, has speed up on a slippery
track, the precaution is sometimes dispensed with.
Safety devices and automatic apparatus, as they are
adopted, lessen the liability of accidents, but the iron
horse can never be taken entirely out of the hands
of fallible man. With wet face and sweating body,
sitting hour after hour watching, it is a wonder the
driver of the steel steed makes as few mistakes as he
does. He has often to keep his vigil with open win-
dow and with rain or snow or fog driving at him at
the rate of a cyclone. Accustomed day after day to
seeing his signal the same, he grows careless, me-
chanically glances at it and dashes on. Just that way

land’s seldom reaches 90.
More room for expansion
of rails has, therefore, to
be left in America. The
everlasting click as the wheels of a car pass from one
rail to another with which we are so familiar is almost
unnoticeable in England.

The illustrations will not uphold my statement, but
it is a fact that our heavy coaches, weighing somnie-
times sixty tons, do not go to pieces as readily as the
British cars in collisions, Against their strength, how-
ever, is the enormous momentum of the heavier trains.

Every division of a 1ailway is equipped with a wreck-
ing train which, for swift movemecnt, beats the work
of the fire engine. On a special siding at a convenient
divisional point stand$ a powerful steam crane car,
the fire of its engines always ready, its chains, ropes,

THE WRECK AT LITTLE BYTHAM, SHOWING HOW THE LIGHT ENGLISH CARS
CRUMBLE TO PIECES,

A WRECK AT BELFAST.
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ROONNONNE
ON A SLIPPERY DAY THE TRAIN WENT THROUGH
THE DEPOT.
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:tainly be determined by the establish-
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and gears in constant, well-greased readiness. In an-
other car of the train are stored jacks of various
capacities, from an ordinary affair that may lift a few
hundred pounds to one capable of raising thirty or
forty tons. On a third car may be found the trucks
and wheels to carry any car that may be in need of
new ones. Then there is the living car, equipped with
berths in which the men may rest on their way home
after the wreck is cleared, and containing a cook
stove and a constantly supplied larder. The engine
and crew? There is generally one of the former with
steam up in the yard, but should there not be, the
next freight or passenger that comes by is robbed.
From the telegraph operator’s office to the homes of
the wrecking crew—always located near the station—
wires run that sound deafening gongs at the touch
of a telegraph instrument. Before the
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the gun and line of sight should be correct for the
distance of the opponent. To hit the antagonist with

the best advantage demands that he should be struck
in the right place, with the correct projectile, and with
concentrated effect.

THE SIGNAL APPARATUS INDICATING THE RANGE.
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(3) It is of the utmost importance to establish the
initial superiority of fire.

(4) The varying phases of the fight, each demand-
ing special treatment, must be met with promptness.

(5) The superiority of fire must be maintained
under all conditions until the oppoment hauls down
his flag or goes to the bottom.

Concerning the problem of adapting to the needs
of sea work the method and means of carrying out
the elementary operations of gunnery, the first pro-
cess, that of aligning the sight and firing (the duties
of the gun captain), is a task of extreme difficulty,
Not only is the opponent constantly on the move, but
the ship itself is in motion, and these together are
combined with and aggravated by the roll of the ship.
It may be laid down that the perfection of this opera-

tion is to maintain the sight constantly upon

brakeman, arriving on foot at the nearest
station, can tell the whole of his story,
wrecking men are on the way to their train.
Orders are ready when they arrive. They
are to stop at the next station and pick up
a doctor and a telegraph operator. The
operator will attach an instrument to the
wire immediately upon arriving at the
wreck, the doctor and his force will get
into action at once, the wreckers will spare
no expense in clearing the way. ‘Econo-
my” and ‘“save” are words not in their vo-
cabularies. Cars are lifted by the huge
crane—whose fires have been fanned by the
rapid run until the safety valves on the
boilers are lifting—and thrown over on their

e ?
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the opponent, giving instant readiness to
fire and eliminating personal error. To at-
tempt this the gun and sight have to be
kept constantly on the move; and this is
such a difficult and delicate task, that it
requires the whole and concentrated atten-
tion of the gun captain, notwithstanding
the common practice of assisting him by
intrusting one component of the laying (the
training) to another gun member.

It may be confidently affirmed that the
work of these two men must be simpli-
fied to the utmost, so that their whole at-
tention may be directed to its performance.
This necessitates that the mechanism in
their hands must maneuver the gun with

sides clear of the tracks. Cars that cannot
be immediately righted are pitched aside un-
til there is time to build a side track and
mount them on it. Only heavy washouts on the great
rivers or similar catastrophes block the roads for more
than a few hours.

A NEW SIGHTING GEAR FOR NAVAL GUNS AND
GUNNERY SIGNALING APPARATTUS,
BY OUR LONDON CORRESPONDENT.

Although by constant gunnery practice and severe
drill the training of expert naval gunners is carried to
a high standard of efficiency with regard to the hand-
ling and firing of naval ordnance under
conditions similar to actual warfare, it

ELECTRICAL INDICATORS FOR ORDERS AND SIGNALS.

In considering these fundamental functions in the
light of the conditions and requirements of an en-
gagement at sea, it will be observed that such condi-
tions and requirements necessitate very special adap-
tations of the operations involved in these functions.

These conditions and requirements may be enumer-
ated as follows:

(1) The gun is mounted upon an unstable platform.

(2) The target is extremely mobile both in posi-
tion and distance.

is an indisputable fact that the success of
a naval engagement will, to a very appre-
ciable extent, depend upon the perfection
of the mechanism employed to bring the
guns Lo bear upon the antagonist, and
the means for rapidly and correctly meet-
ing the ever varying circumstances that
will arise.

The fact that naval artillery is fired
upon the high seas introduces the most
difficult conditions for successful prac-
tice conceivable, owing to the motion of
tha ship due to the action of the waves,

and the extreme mobility of the target.
Moreover, as the issue of an engagement,

other things being equal, will almost cer-

ment of a superiority of effective fire
during the first few minutes after the
commencement of hostilities, it is imper-
ative that the handling of the gun should
be rapid and accurate under all condi-
tions.

To attempt to overcome the difficul-
ties which from the nature of the case
beset the gunner in his duty of laying a
naval gun upon a target, it is neces-

speed, and yet be simple and easy to work,
and moreover that it involves the perform-
ance of that operation completely, and of
that operation alone. But what of the adjustment of
the angle between the axis of the gun and line of sight
for the range of the antagonist? Unless this is correct
the work of the gun captain will be nullified. There-
fore, since it is clear that he cannot assume this duty
himself without detriment to his own peculiar opera-
tion, it follows that it must be intrusted to another
man, commonly called the sight setter.

The main requirement in this operation is that at
the instant of discharge the angle between the axis
of the gun and line of sight should be
correct for the range of the opponent.
The controlling conditions are the con-
tinual alterations of the range; the ex-
treme difficulty of determining it with
anything approaching to accuracy; and
the vital importance of ranging upon the
opponent before he ranges upon you, and
subsequently maintaining an accurate fire
under all conditions of change of range.

The continual alteration in the range
of the opponent necessitates that the angle
between the gun and sight should also be
continually altering, in order to insure
that at any instant the gun may be
discharged with the adjustment correct.
A combined aggregate closing speed be-
tween the two antagonists of 30 knots
would not be excessive, and as this would
give a decrease in range of 100 yards
every six seconds it will be seen that this
alteration may be very substantial.

The present method of adjusting the
angle is to move the sight with relation
to the gun and then to move the gun and
sight together to align the latter. It will
be observed that the gun captain has to
perform the last named operation. The

movement of the sight to or from

sary first to define clearly the separ-
ate elements which are comprised
in the art of gunnery itself; then
to study their relation to the con-
ditions under which the art is prac-
tised, and finally to so devise the
necessary mechanism that it shall
eliminate as far as possible any
adverse effects the field of opera-
tions may create. Further, means
must be provided for the most ef-
fective employment of the artillery
as a whole, with prompt response
to the varying and incalculable
conditions of the fight.

The elements of successful gun-
nery irrespective of the nature of
the circumstances under which it is
carried out, are that the opponents
should be hit frequently, and hit ef-
fectively every time.

To achieve this desideratum, two
distinct operations are involved;
First, that the sights should be ac-
curately aligned upon the opponent
and the gun discharged; secondly,
that the angle between the axis of

BY THE GUN-SETTER.
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THE GRENFELL GUN-SIGHTING MECHANISM, SHOWING DIFFERENTIAL GEARS OPERATEL

the gun to effect the adjustment
must, if the sight is aligned upon
the target, necessarily throw the
line of sight off the target, and if
a telescope is employed it may pos-
sibly carry the target out of the
field of the telescope altogether—in
any case disturbing the aim of the
gunner, who has to perform a sub-
sidiary operation to that for coun-
teracting the roll of the ship and
movement of the target. Moreover,
this disturbance of the line of sight,
if effected at the moment of firing
will cause either inaccurate shoot-
ing, or a delay necessary for a new
alignment; and the accompanying
uncertainty of the gun captain and
consequent distraction of his atten-
tion are highly prejudicial to accu-
rate shooting.

With the gear designed by Cap-
tain Hubert Grenfell of the British
navy, by whose courteous permis-
sion we are enabled to publish the
accompanying illustrations of the
fitting on board the British cruiser
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“Narcissus,” together with a diagrammatic explanation
of its action, this delay, inaccuracy and distraction are
entirely eliminated. The most salient feature of this
device is that when effecting the adjustment of the
angle between the gun and sight it is not the sight
that moves, and the gun that remains still, as in the
existing service mountings, thus disturbing the aim
and necessitating a subsequent operation; but the gun
is the moving part and the sight remains fixed. The
gun is in fact moved toward and from the sight, the
angle being shown by a suitable indicator marked in
ranges. The consequence is that the line of sight is
not disturbed in any way, the speed of adjustment is
increased, and the gun captain being unconscious that
the operation is taking place is left unaffected by any
extraneous influence and consequently is free to devote
his whole attention to his own particular duty.

Moreover, the sight setter can maintain the adjust-
ment correct with the utmost confidence and celerity
right up to the instant of discharge. He is in fact
necessarily raised to his true value, and his function
becomes of extreme importance, since it is no less
than that of controlling the work of the firer of the
gun to produce the desired result.

The operations of both the gun captain and sight
setter, although each involving a distinctly different
set of relative movements of gun and sight, can be
carried out simultaneously as well as independently.
This is effected by the introduction of a differential
train of wheels into the elevating mechanism, one end
of the train being under the control of the gun captain
by means of his hand wheel, while the other end is
under the control of the sight setter, who is provided
with a similar hand wheel. The motion imparted to
the gun, if both hand wheels are worked simultan-
eously, is the sum or difference of motion imparted
by the hand wheels, depending upon whether they are
worked in the same or opposite directions—but the
result, as far as the alignment of the sight and the
adjustment for the range are concerned, is the full
amount intended by the respective operators, being
wholly dependent upon the motion of their hand
wheels, and completely under their separate control.

This mechanism, then, fully provides for the re-
quirements imposed by the conditions of continual and
rapid change of range, and the imperative necessity
of isolating the arduous duties of the gun captain. A
more comprehensive explanation of this action of the
Grenfell gear is afforded by means of the accompany-
ing diagram, wherein the mechanism of the apparatus
is shown. A is the gun cradle, B is the elevating arc,
C is the elevating pinion mounted on the shaft D, car-
ried by fixed bearings on the mounting. On the shaft
D is a differential train of wheels comprising a cross-
arm E fixed to the shaft and carrying a pair of bevel
wheels, FF, gearing with the driving wheels G and
H mounted loosely on the shaft. Formed on the driv-
ing wheel @ is a worm wheel J gearing with a worm
K (not visible in the diagram) which is driven by a
hand wheel under the control of the gun firer for
bringing the gun and sight to bear on the object to
be fired at without altering the sight relatively to the
gun. Formed on the wheel H is a worm wheel O
gearing with the worm P driven by a hand wheel un-
der the control of the sight setter for adjusting for
range. The sight bar V is pivoted on the cradle U, and
its curved rack T gears with a pinionI carried by the
cradle (bearings not shown for sake of clearness),
and fixed to turn with a pinion 2 which gears with
a curved rack 3 mounted with, and capable of sliding
in, a curved guide (not shown) fixed to the cradle.
The center of curvature of the rack 3 and of its guide,
is the center of the trunnions. 4 is another pinion
geared to the rack 3 and fixed to rotate with a worm
wheel 5 gearing with a worm 6 that is driven through
a pair of bevel wheels 7 and 8, and pinion wheel 9,
by the tooth wheel 10 formed on the wheel G of the
differential train.

The action when operated by the gun firer only is
as follows: To elevate or depress the gun without
altering the sight bar relatively to the gun, i. e, to
align the sight, the gun firer turns his hand wheel in
the required direction, thus turning the driving wheel
G of the differential gear, which imparts a rotary mo-
tion to the radial bevel wheels FFF. As the opposite
wheel H is meanwhile held fast by the worm P, the
driving wheel @ causes the radial wheels FF to roll on
the now stationary wheel H, thus turning the elevating
shaft D. The gun is thus elevated or depressed, as
the case may be. At the same time the tooth-wheel
10, being fixed to the driving wheel @, is turned, thus
elevating or depressing the curved rack 3 with the
gun. There is therefore no relative motion between
the rack 3 and the pinion 2, consequently the general
result is that the “axis of the gun” and the “line of
sight” are raised or lowered through the same angle
without altering the adjustment of the sight bar for
range.

The action when operated by the sight setter only:
To alter the adjustment of the sight for an increase or
decrease of range, the sight setter turns his hand
wheel in the required direction, thus moving the driv-
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ing wheel I and imparting a corresponding motion to
the elevating pinion C; the radial wheels FF in this
case rolling on the driving wheel G. The latter being
held stationary by its worm, no motion is given to the
curved rack 3, which remains locked, its guide mov-
ing with the cradle. The pinion 2 also moves with
the cradle and consequently rolls on the stationary
rack 3, thereby turning the sight bar relatively to the
gun cradle through the same angle as that through
which the cradle moves, but in the opposite direction.
The result is, therefore, that the “line of sight” does
not move, but the “axis of the gun” under the move-
ment of elevation or depression given to the gun by
the rotation of C, moves up toward or down from the
“line of sight,” according to the direction and extent
cof the change in range.

The action when operated by both men together is
that both wheels are worked simultaneously. The
speed of both operations is therefore entirely depend-
ent on the speed with which the wheels are turned,
and the motion of the gun, as already stated, is the
sum or difference of the motions imparted by the sep-
arate gears. The result in this case is precisely the
same as that which would be produced if the opera-
tions were performed separately and in succession.

With mountings, however, in which the sight pivots
round the trunnion axis, the intermediate gearing
numbered in the sketch, is not required.

With regard to the ranging of the gun this may be
achieved in various ways—Dby estimation; by the use
of range finding instruments; by the observation of
fall of shot, etc. But it is believed that the last named
method is the only one that will give the required
accuracy, speed, and continuity under the extremely
adverse conditions of a naval engagement.

In order that the sight setter may obtain the proper
data for the performance of his duties, he must be
either in a position to observe for himself, not only
the opposing ship and the varying conditions, but also
the fall of the shot from his own particular gun.

But where two ships are hotly engaged and all
guns are being fired with the utmost rapidity this
will be practically impossible. Moreover, the modern
practice .of mounting guns in casements and in in-
closed batteries does not allow of the extended view
that is requisite; nor under the circumstances is the
sight setter in a position for calm observation and
rapid deduction.

On the other hand, if all guns are adjusted for the
same range, etc., their shots would fall in close prox-
imity to each other, and an independent observer from
a satisfactory position would be able to determine the
amount of correction necessary, first with the target,
and subsequently to maintain effective fire.

This is the idea embodied in the system of range

-indicators, also devised by Captain Grenfell, herewith il-

lustrated. The apparatus is’based on the well known
bracket system of ranging, and the following is a de-
scription of an installation lately fitted in the British
battleship ‘“Venerable.” Close to each gun in the
various groups is a range indicator, showing ranges
from 1,000 to 10,000 yards. The indicators of each
group of guns are actuated by a transmitter in the
conning tower, whereby an operator in the last named
part of the ship orders the same adjustments for all
the guns.

In the fore-top is an observer whose duty is to note
and inform the conning tower as to the position of the
fall of the shots with relation to the target. For this
purpose he is provided with a trarsmitter actuating a
similar recorder in the conning tower showing this
relative position of the shot to the target, either short
or over. Upon this data the operator in the conning
tower corrects and maintains the range ordered for use
by the guns. Thus the sight setters are kept con-
stantly supplied with the precise information upon
which the effect of the fire depends, and a very high
collective accuracy of the artillery fire is assured.

There now remain the final conditions that must be
satisfied, namely, providing means to insure that the
artillery is employed in the most suitable and effective
manner in each of the varying phases of an engagement,
and the prompt handling of exceptional and fleeting
opportunities, giving in effect the captain of the ship
the immediate control over all the elements in the
offensive operations, so that his vessel as a whole
shall respord instantly at his command to the exigen-
cies of the moment.

For this purpose Captain Grenfell has devised a
system of electrical indicators (of which the before-
mentioned range indicators form one part) showing
the necessary orders and signals. This system has
been installed in the battleship “Venerable,” and in
the accompanying engraving we illustrate some of the
instruments.

The system embodies the following features which
are essential to any practical system: (1) Ability to
give immediate orders to all parts of the ship whose
combined actions are the erouvndwork of rapid and
accurate firing. For example, while all guns must be
kept acquainted with the range, the nature of the fire
to be employed, the antagonist and at which part of
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her to aim, it is not less necessary that the shell
rooms and supply parties should know immediately
(as the guns) what they are to supply and any change
in their duties. (2) That the orders when displayed
in the various parts of the ship should be very legible,
and that to prevent mistakes, only one order should
be seen at one time, namely, that which has to be
acted upon. (3) That an order once displayed should
remain visible and acted upon until countermanded
by another order,

Confusion is inevitable unless these principles are
carried out in the system employed.

In the Grenfell system the orders and signals are
displayed upon the surfaces of drums. Each group
or nature of orders is arranged upon a separate drum.
Only one order of each group is rendered visible at a
time, the drum being rotated so as to bring the re-
quired orders opposite an aperture in the covers of
the instruments.

For the purpose of the system the various groups of
guns, their shell rooms and supply parties, are taken
as separate units, and all the indicators of each unit
are operated by a single set of transmitters in the con-
ning tower. By this means each group of guns can
be handled separately, and the chance of a general
breakdown is minimized.

The conning tower transmitters are mechanically
operated while electrically actuating the receivers at
the guns, etc. In this way the transmitters are very
considerably reduced in size and occupy little area in
the confined space of the conning tower. Moreover, it
has been found possible to make them very much more
substantial than electrical instruments, which as they
will be exposed to the concussion of bursting shells
either on, or in proximity to, the conning tower, is
very desirable.

The arrangement of the indicators in a group of 6-
inch guns is as follows: At each gun are instruments
showing the range, the bearing, the particular ship of
an enemy’s squadron, the part of the opponent it is
desired that that particular gun should attack, the
projectile to be employed, the orders to commence
slow or rapid fire, and to commence and cease fire.

In each shell room, and at each supply tube or whip
is an indicator showing the nature of the projectiles
to be supplied. The change of an order at any posi-
tion is announced by the ringing of a gong. A similar
arrangement is employed for the main armament, the
range and bearing instruments, etc., being suitably
placed for observation from the sighting hoods.

From this it will be realized that the captain of the
ship can immediately concentrate all his fire upon
any particular unit of an enemy’s squadron, on any
part or parts of that ship, and with the®projectile most
suitable to the range and the nature of the resistance
offered. He can change the nature of the projectile
as occasion demands with the greatest celerity, and
no confusion can take place below. He can direct
one group of guns to attack one part, and another
group of guns to attack another part of his antagonist.
In fact, with this system he can handle his ship and
all the armament as a single weapon, over which he
has absolute and instant control.

Brief Notes Concerning Patents,

Oscar Hammerstein, the theatrical manager, is the
inventor of no less than eighty devices of various kinds
on which he hoids patents. His latest achievement is
a machine for wrapping cigars. The thin wrapper is
picked up and held against a wooden block by means
of an air suction, and is passed over and around a
bunch of tobacco, which it proceeds to encircle from
one end to the other. Mr. Hammerstein says that at
a cost of $1.50 per thousand, this machine will do the
work of a man who is now getting $4.50 per thousand,
and will do the work generally better.

By the invention of J. D. Kneedler, of Sioux City.
Iowa, a vending machine has been made which will
give up a spool c¢f thread, cotton or silk, upon being
fed a coin. As the machine gives the operator the
choice of a large range of color and size, it has met
with the favor of several manufacturers in the silk
and cotton business, and the machines will be placed
in a large number of stores throughout the country.
They are said to be favored also by the store proprie-
tors, for the reason the scheme prevents theft and
relieves the salesmen of the annoyance of attending to
trivial sales.

Ex-Senator Charles A. Towne, of Minnesota, recently
paid a visit to Niagara Falls, for the purpose of mak-
ing preliminary arrangements for the construction of
a new building to accommodate a new industry. The
Senator is interested in the American Carbolite Com-
pany, and it is proposed to locate a plant there for the
manufacture of an acetylene gas generator and other
allied industries. The works will cover about ten
acres, and will give employment to about three hundred
men. It is proposed to build a model city, which will
be brilliantly illuminated by the use of acetylene. The
process made use of by the company is the invention of
Herman L. Hartenstein, of Chicago.



MarcH 28, 1903.

| Z égal Notes.

SuBSTITUTION OF MATERIALS.—A sult in equity was
brought by the National Tooth Crown Company against
Macdonald (170 Fed. Rep., 617), for an infringement
of the White patent for a mold for shaping metallic
tooth-crowns. The defendant set up prior letters pat-
ent granted to J. C. Parker for ‘an improved swage for
dental plates, as an anticipation of the White patent.
The complainant’s invention was designed for the
manufacture of metallic tooth-crowns formed of a
single piece of metal, without soldered seams, and
completely confarming to the contour of the natural
tooth.

A cast is first taken of the tooth to which the crown
is to be applied, and from it a metallic die is made. A
disk of gold is then shaped into a cap or cup, by means
common in the art, fitted to the metallic die, and man-
ipulated by mild hammering to reduce and round the
edges of its grinding surface. At this point the mold
contained in the complainant’s device enters into use.
He provides a casing containing a soft metal core or
mold, with a hole for the reception of the metallic die
and its gold covering. By pressure the die is forced
into the soft metal, and the soft metal itself, acting in
accordance with the laws governing fluids under pres-
sure, forces or swages the sides of the thin gold or
other metallic cap into conformity with the inner me-
tallic die. In the alleged anticipatory device, a mold
is made from the initial impression of the plaster cast,
a thin plate of aluminium, gold, or other ductile ma-
terial is roughly formed around the mold, and the
mold then placed within a cup-shaped casing. A
quantity of granular, shot-like material is then placed
around the mold, filling the space between the mold
and the casing. Vertical pressure is brought to bear
upon the shot-like material. By reason of the curved
surface of the casing, and the conversion of the shot
into a solidified mass under pressure, the pressure upon
the mold is practically equal in all directions, and
the thin metal plate is thus made to conform to the
contour of the mold.

The same law of operation is undoubtedly involved
in these devices. In the Parker patent it is stated that
the object is to obtain a pressure that will be practical-
ly equal, without the use of water or other liquid. For
this purpose, shot-like material is used as an adjustable
medium. In the complainant’s device a soft, solid
material was used in the place of the shot. The idea
of each device was to produce a perfectly formed or
contoured covering upon a certain shaped die—in the
Parker patent a dental plate, and in the complainant’s
patent a tooth-crown—without seaming or soldering.
In each case a receptacle approximating to the form of
the die was used, and the intervening space filled with
a material that, under vertical pressure, gave lateral
pressure upon the die, thus swaging the metallic cover-
ing to the perfect contour of the die.

It was urged that the complainant’s device differed
from that of Parker in that the character of the article
intended to be formed—namely, the tooth-crown—is
of a wholly different shape from the dental plate; that
instead of a comparatively flat curved plate, which
may be formed by means of force acting in a vertical
direction, the object was to compress laterally a cup
or sack-like shell around a die. Also, that the varia-
tion in form of the interior of the casing of the com-
plainant’s device, and the providing of an aperture in
the casing for the escape of superfluous metal, consti-
tuted such an improvement in the art as to involve in-
vention. In the opinion of the court these variations
from the earlier patent were merely such a carrying
forward of the original idea as would naturally pre-
sent itself to the mind of any skilled metal worker.
“Something more is required to support a patent than
a slight advance over what has preceded it, or merely
superiority in workmanship or finish.” (International
Tooth Crown Co. v. Gaylord, 140 U. S, 55, 62; 11 Sup.
Ct, 716; 35 L. Ed, 347.) Substitution of materials in
the production of an article is not invention, unless
such substitution involves a new mode of construction,
or develops new uses and properties of the article
made; or, where the superiority of the substituted
article is shown to consist not only in greater cheap-
ness and greater durability, but also in more efficient
action.
A decree was entered for the defendant.

AN ELecTRIC CONVERTER DECISION.—Suits for in-
fringement of letters patent issued to George West-
inghouse, Jr., and to Elihu Thomson, for cooling trans-
formers, were brought by Westinghouse Electric and
Manufacturing Company and the Thomson-Houston
Electric Company against Union Carbide Company,
(117 Fed. Rep. 495). Decrees were given for the com-
plainants in the Circuit Court. An appeal was taken,
and the decree affirmed as to the Westinghouse pat-
ent, and reversed as to the Thomson patent.

Such a showing was not made in this case.
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Claim 4, of the Westinghouse patent, covers an
electric converter constructed with open spaces in its
core and an inclosing case containing oil or paraffin,
adapted to circulate through the spaces and about the
converter for the purpose of cooling the converter.
The defendant tried to show that this scheme was
anticipated by the Stanley patent of 1886 for an
induction-coil, which patent is for a converter, the
spaces on the core being so stamped as to form in-
terior and exterior teeth. The description and drawing
of the Stanley patent show a base plate and perfor-
ated cover adapted to ventilate the cover and to pro-
tect it from physical injury. Hence the prior art
shows every element of the combination claimed, and
a physical combination of the same elements except
that the separation in the Stanley invention and the
construction of the inclosing case was prohibitive of
the purposes of the claim in suit. This claim covers
such an inc.osing case as will confine the non-con-
ducting fluid, and such open spaces in the core as
will permit the circulation of the liquid through them.
The Court held that Westinghouse was the first to
patent such an air-tight converter. . For the prior de-
sign excluded the novel idea of circulating oil through
the tube and intervening spaces of the coils and plates.
In the Court’s opinion the patentee was entitled to
his claim. &s we have remarked, the Circuit Court
of Appeals affirmed the decision.

The Thomson patent is for cooling transformers,
designed to preserve the transformer practically cool
by exposing oil or other insulating fluid in which the
transformer is immersed to some special artificial
cooling medium, which may be passed through the
oil or through which the oil may be circulated. The
Thomson-Houston Company claimed that Thomson was
the first to cool oil in the Westinghouse converter, by
exposing it to a pipe of running water. The Court
held that he was not, in view of a British patent
granted to Pyke and Barnett in 1890, on which all
the claims of his original application were rejected.

These inventors say in their specification:

“It is obvious that the external substances into which
the heat is finally dissipated may be air, water, etc.,
and that the cooling vessel may be internal or exter-
nal to the apparatus container.”

It was held that the Thomson invention was simply
the use of an old device for a new and analogous pur-
pose, without the necessity of any adaptation in order
to discharge the old function in the new device. Its
confessed commercial success could not, therefore, be
accepted as evidence of invention.

AN IMPORTANT TRADE MARK DEecisioN.—The Lion
Fig and Date Company, of Chicago, Ill., last November
filed an application for the registration of a label with
the Commissioner of I-ﬁ'_\nts. A refusal to register
the label resulted in an ;.‘ﬁb'eal to the Commissioner.
The subject of the label was described as follows:

“The word ‘Brittlenut’ printed in red ink in diagonal
script, the first letter of which word extends from
nearly top to bottom of the label. In the upper curve
of said letter is placed a lion’s head. Below the word
Brittlenut and also printed in red ink in three lines
are the words ‘The Lion Fig and Date Company, Chi-
cago, Il The entire label is printed in red ink on
yellow glazed paper.”

The Examiner held that the word ‘“Brittlenut” is
an arbitrary and fanciful word, and that the label
was believed to be artistic. According to the Patent
Office rules, a label must describe the product to which
it is to be applied. Finding that the word ‘“Brittle-
nut” is composed of two words, and that the com-
pound word probably means that the confection con-
tains some kind of a nut and is brittle in character,
nievertheless he does not think that the word in any
way describes a confection composed of sugar, syrup,
and peanuts. The Commissioner in sustaining the
Examiner said that, although the two words ‘“brittie”
and “nut” had well-known meanings when used alone,
yet when uased together they could not be said to de-
scribe the confection made by the applicant. Indeed,
he even went so far as to declare the combination
of the two words indicated no confection at all.

In previous cases it has been held that the word
“label” itself necessarily implies that it is descriptive
of the article to which it is applied, and that this must
be indicated in the print or label itself, and not merely
in a statement made by the application accompany-
ing it.

KIpPLING’S “TRADE MARK” Suit.—For the second
time Rudyard Kipling has lost his action against
G. P. Putnam’s Sons for infringement of copy-
right and trade mark and unfair competition.
In 1899 the Putnams bought from Kipling’s author-
ized publishers a number of unbound sheets of Kip-
ling’s writings and bound them up, together with some
of his uncopyrighted writings, to form a Brushwood
edition. On fifteen sets there was imprinted an ele-
phant’s head, inclosed in a circle. This, Kipling al-
leged, was his exclusive literary trade mark. The
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court held that the Putnams had a perfect right to
purchase unbound leaves of Kipling’s copyrighted
works and to resell them in bindings of their own.
Judge Lacombe in the following terms fiouted Kipling’s
contention that the Putnams appropriated his trade
mark:

“The proposition that an author can protect his writ-
ings by a trade mark is unique and, at first blush,
seems somewhat startling. It is certainly offensive’ to
the @&sthetic and poetic taste to place such poems as
the ‘Recessional’ and ‘The Last Chanty’ in the same
category with pills and scap, to be dealt in as so much
merchandise. We do not intend to decide that such

"a trade mark is sanctioned by the law, but even if it

were, it is manifest that the mark does not lose its
characteristics because used to designate an unusual
variety of ‘goods.’” In other words, the author, assum-
ing that he may have such protection, must comply
with the law if he would have a valid trade mark.”

AN IMPORTANT Correr PATENT DEcCIsiON.—In the
United States Circuit Court, January 31, 1903, Judge
Knowles decided that the Manhes process of convert-
ing copper ore into commercial copper was not new;
that it was merely the Bessemer process of converting
iron intc steel as applied to copper, and that for that
reason the owners of the patent were entitled to no
damages from the Boston and Montana Mining Com-
pany for alleged infringement of the patent. Before
the legal opinion has been published it is impossible
for us to say on exactly what grounds the Court held
the patent invalid. This much is, however, certain,
the mere fact that the Bessemer process had been ap-
plied to copper refining is hardly a good ground for
declaring a patent invalid, unless, indeed, the original
Bessemer patent claims covered the refining of all
metals by means of the converter. How important
the decision is may be gathered from the fact that
almost all the copper mined in the United States is
converted by the Manhes process. Had the complain-
ants maintained their action, damages amounting to
many thousand dollars would have been awarded.
It remains to be seen what the Court of Appeals will
decide.

A law still obtains in France, under which any
workman who divulges information regarding a secret
process practised in any industry, to a foreigner, or
even to a Frenchman resident abroad, commits a
penal offense, and for such is liable to a sentence
ranging from two to five years’ imprisonment and a
fine from $100 to $4,000. He is furthermore subjected
to from five to ten years’ police supervision after his
release from jail. Even the communication of such
information to another Frenchman resident in France
in punishable, though the sentence in this case is not
so severe, the sentence varying from three months’
to five years’ imprisonment, accompanied by a fine
ranging from three to forty dollars. On the other
hand, a French employer is entitled, without reserve,
tc any invention or discovery made by a workman in
his employ that is within the scope of the work under-
taken at the factory.

CONSTRUCTION OF CONTRACTS OF ASSIGNMENT.—In the
case of the Goodyear Shoe Machinery Company against
Dancel (119 Fed. Rep. 692), it appeared that the
assignee of a patent contracted to pay to the assignor
in each year while the patent “remains in force as a
valid patent, the sum of $5,000 as an annuity.” The
court held that such payments do not cease on the
death of the assignor simply because they are termed
annuities, and that payment may be forced by the
legal representatives so long as the patent remains in
force. Furthermore, it was held that because the
assignee of the contract assumed the obligations of
his assignor, he did not become a party to the con-
tract, so that he could be sued thereon at law by the
other party, nor could such an action be maintained on
the doctrine of subrogation, which pertains to equity
alone.

LIMITATION AS TO ProcEss.—A claim of a patent for
a new chemical product, which is described with such
clear marks of identification that it can be readily
recognized aside from the process by which it is made,
is not limited to the product of a particular process
because such a process is described in the specification
and is the only process by which it can be produced.

A patent specification is addressed not to lawyers,
but to those skilled in the art to which the subject-
matter appertains. It matters not how many other
people fail to comprehend the meaning of the patent
so long as the craftsman familiar with the art can
understand it.

A mechanical equivalent must be capable of use as
a substitute for something else, and competent to per-
form the functions of a particular device for which it
may be substituted.
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SELF-SEALING MOTH BAG

The odor of moth balls and other substances designed
to keep moths from woolen garments when stored
away for the summer, is quite as offensive to some peo-
ple as it is to the moths themselves. Consequently,
when in the fall these garments are taken out of stor-
age they must be thoroughly aired for a considerable
period before they will be sufficiently deodorized to be
worn. All this disagreeable odor and the work it in-
volves may be avoided by the use of a moth bag such

SELF-SEALING MOTH BAG.

as that invented by Sophia L. McMillan, of Winnipeg,
Manitoba, Canada. Our illustrations show the form
of this bag. It is made of rubber or oilcloth, so as to be
water-proof and dust-proof, as well as moth-proof. The
mouth of the bag is provided with jaws consisting of
metal strips folded upon and engaging the material of
the bag as shown in the sectional view 3. Suitable
fastening devices are provided for locking the jaws
together. A guard strip embraces the edge of the ma-
terial depending from one of the jaw members, so that
when the jaws are closed this strip will press against
the jaw member on the opposite side and effectually
prevent the entrance of moths, dust or the like. Sus-
pended within the bag is a hanger upon which clothing
may be hung. The hanger is attached to a rod passing
through one of the jaw members and terminating in a
hook for engaging a nail or cther device when it is de-
sired to suspend the bag, thus placing it cut of the
reach of mice or rats.
SAFETY ENVELOP.

It has occurred to Mr. M. L. Hinchman, of 175 Grove
Street, Rutland, Vt, that the best way to detect the
unauthotized opening of letters is to provide a line
of perforations just along the edge of the sealed flap,

SAFETY ENVELOP.

sc that any attempt to pry open the flap will result in
a mutilation of the envelop, and any attempt to steam
open the flap will be detected by the spreading of
grease along these perforations from a waxed or
paraffined strip of cardboared concealed in the envelop.
The envelop blank is similar to the ordinary envelop
with the exception that the bottom flap is provided with
an additional section containing the perforations above
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referred to. This flap is marked A in Fig. 2 of our
illustrations. In forming the envelop the side flaps B
are first folded over and the waxed piece C placed in
the position shown, then the flap A is folded over and
sealed along its edges to hold the parts in place. Thus
are formed the finished envelops. When used, after
the letter has been inserted and the flap D folded down
and sealed, it is evident that no edge except that
of flap A is available for steaming or prying
open, and this, as we have shown, is impossible with-
out detection. These safeguards, however, offer no

hindrance to opening of the envelop by an authorized.

person. Since the lower edge of the stiff strip C fol-
lows the line of perforation, it is simply necessary to
bend the envelop backward, when the point of the
sirip will break through the perforations, and, by
grasping this point between the thumb and forefinger,
the envelop can be readily torn open as illustrated in
Fig. 1, If it be not practicable to bend the envelop
backward, the envelop may be readily opened by pass-
ing the thumb nail along the edge of strip C, thus
breaking through the perforations.

STUDENT’S CHAIR.

The habkit, particularly prevalent among students,
of stooping over a desk may be largely cured by the
use of a chair such as is shown in the accompanying
illustrations. This chair, it will be observed, is so
arranged that the cccupant may sit erect while study-

ing from nis texibook, for the latter is placed con- .

veniently before him on an adjustable bookrest. With
such a chair there is no excuse for the bent-up and
cramped position, which is due largely to improper
regulation of the height of one’s desk. Mr. Adolph
M. Smitz, ¢f West De Pere, Wis., is the inventor oi
this improved student’s chair.

A proper comprehension of the advantages offered
by this invention may be had by an examination of
its principal details. The bookrest is supported on a
rod connecting two posts mounted on blocks, which
slide in channcls formed in the chair arms. Each post
consists of two sections, the lower section being
threaded into a sleeve mounted to turn on the upper
section. By turning the sleeve the desired vertical
adjustment of the bockrest may be obtained; at the
same time it may be moved along the chair a~- to-
ward or away from the reader, as required. The book-
rest may be tilted to any angle, and secured by a
thumbnut conveniently located thereon. When it is
not desired to use the bookrest, it can be stowed away
bhehind the upper panel of the chair back. This panel,
which is hinged at its lower edge, may be swung down
to permit passage of the bookrest, when it can be
again swung into position, hiding the bookrest from
view. One of our illustrations shows a rear view
of the chair, with the bookrest in this nested position.
Aside from the advantages offered by the adjustable
bookrest, the chair embodies additional features which
will be found useful to all students. At one side is
a bookcase, the cover of which, when raised, lies
flush with the right arm of the chair and makes a
wide shelf on which books or writing materials may
be placed. On the left side of the chair, but not
shown in our illustration, is a matchbox
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The Professor says that he will not patent his device,
but will allow it to be made free use of where de-
sired.
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SAFETY CAR STEP.

Many street car accidents—and it is surprising that
there are not more—are due to the fact that the con-
ductor when collecting fares in the center of a crowded
car is unable to see the car step, and is liable to pre-
maturely give the starting signal while a passenger
is alighting from or mounting the step.

Heretofore

SAFETY CAR STEP.

the conductor has had to depend upon guesswork or
the signals of some thoughtful passenger at the rear
of the car, but now an efficient method of preventing
such accidents is furnished by the invention of Mr.
D. N..Jordan. care of J. P. Beagan, 49 Westminster
Street, Providence, R. I. The idea of the invention is
to provide an incandescent lamp in the ceunter of the
car ceiling, which will be illuminated as long as any
one is standing on the lowermost car step. This lamp,
which is covered by a red globe, would serve as a sig-
nal to the conductor, warning him not to pull the
bell rope while the globe is illuminated.

'The details of the invention are shown in the accom-
panying illustration. The signal lamp is connected with
a circuit of its own, shunted off freom the main circuit,
and is independent of the lamps which are provided
for illuminating the car. The signal circuit, which
connects with the ground, is normally broken at the
lowermost step of the car. The step is provided with
two brass strips A and B, the strip A being electrically
connected to the lamp, and the strip B having connec-
tion with the journal boxes of the car wheels. These
strips, it will be observed, are insulated from each
other by a wooden board, the strip A being imbedded
in the upper surface of the board at one end, and the
strip B in the lower surface at the opposite end. A
number of metallic spring arms C are secured at one

and an ash receiver, which may be swung
under the chair arm when not in use. Al-
together, the chair will recommend itself as
a very useful essential to the comfort of all
students and book lovers.

A valuable invention, for use in the manu-
facture of gloves, hoisery, etc., has just been
entered at the German Patent Office. The
novelty consists in using metal in place of
wooden forms. The metal forms are hollow,
and, when connected with a steam-heating
or electrical apparatus, can be used for giv-
ing the article (glove, stocking, etc.) the
proper shape. The old cumbersome stoves
and furnaces hitherto used for pressing and

e

shaping in German factories will be super-

seded. Time, fuel and labor will be saved.

By means of the new method the articles

receive a better finish, more firmness of shape, which
is of great value in cotton and silk textures. The heat-
ing can be kept at a more even temperature, so that
the product is more uniform.

Prof. Weston Melville Fuller, the United Siates
weather observer at Knoxville, Tenn., is the inventor
of a fluviograph, by which the stage of the water is
automatically registered at intervals, instead of hav-
ing to go out and make the observation personally, as
he has been compelled to do heretofocre. A long cable
extends over a drum, and at one end of the cable
is a float and at the other end a counterbalancing
weight. As the water rises and falls, the position of
the float is changed. and the movement of the drum
operates a circuit breaker, by which means a record
's made of the water level at the observation station,
which is some distance away from the water’s edge.

© 1903 SCIENTIFIC AMERICAN, INC.

CHAIR FOR THE USE OF STUDENTS.

end to the strip 4, and at the other end are provided
with contact blocks, which are adapted to project
through openings in the board and make contact with
the strip B when depressed by the weight of a pas-
senger on the step. A sheet of rubber D covers the
spring arms, and over this is a mat or tread E of yield-
ing material, which constitutes the upper surface ot
the car step. This tread is provided with ribs along
its edges, which are adapted to fit into grooves in the
body of the car step, thus protecting the interioy
operative parts of the device from rain, snow, and
moisture. Now, when a person is leaving or entering
the car, the conductor will know immediately when
he has safely mounted or alighted, because the signal
lamp will glow when its circuit to the ground is com-
pleted by the weight of the passenger on the lowest
step, and the red light will continue to shine until
the passenger has safely cleared this step.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.
HEADER-PLATFORM.—R. L. CAMPBELL, SR.,
G. W. Scuwarrz, and C. II. SCcHWARTZ, Grass
Valley, Ore. This header-platform, which is
simple and durable in construction, is arranged
to comfortably support the header driver or
manipulator, and render his work easier and
more accurate than heretofore possible under
the jolting motion of the header-wheel going

over rough ground.
FERTILIZER-FEEDER.—A.

L. MiINer and

S. T. WesT, Kankakee, IlIl. This contrivance
belongs to the force-feeder class. It is a
cheap and substantial device that may De

placed ¢n any planter in common use at a nom-
inal cost, and one that will obviate the diffi-
culties experienced in operating planters with
fertilizing attachments.

Engineering Improvements,

SAFETY AIR-LOCK.—W. 1. Aiums, New
York, N. Y. The object of Mr. Aims is to pro-
vide an air-lock arranged to prevent occurrence
of *caisson disease” among the workmen in
subaqueous engineering construction by mechan-
ically regulating the reducing of the air-pres-
sure in the air-lock and while reducing, fur-
nishing to the lock a constant supply of pure

warm dry air at the pressure in the lock
itself.

VALVI}GEAR  FOR  ENGINES.—A. D.
Baker, Swanton, Ohio. This invention pro-
vides a variable cut-off mechanism so ar-

ranged that all wearing parts are adjusted to
take up lost motion and they work on a center
line relative to cach other, thereby obviating
side strains and wear. It overcomes crank
irregularity and causes the valve to cut off at
the same distance from ecither end of the cylin-
der, whether the piston moves forward o1 back-
ward, and also maintains the same lead to
carly and late points of cut-off.

STEAM-STOKER.—I&. B. VALENTINE, One-
onta, N. Y. Among the many advantages of
this stoker which admits of general use and
is peculiarly adapted for service upon locomo-
tives, may bhe mentioned., the thorough com-
bustion of coal, the minimum of labor in
handling coal, the accuracy with which it
can be fed to different parts of the fire-box,
and the uniformity with which this fuel may
he supplied.

COMBINBD EXITAUST-VALVE AND
IGNITER.—J. Tracy, New York, N. Y. The
inventor has made an improvement in combined

exhaust-valves and igniters for combustion en-
gines, and his object is to furnish an exhaust-
valve with a simple, inexpensive, and reliable
means for igniting the charge of combustion

agent, after the engine has Dleen in operation
a very short time.
ROTARY-ENGINLE.—II. BgeRrRGMANN, Berlin,

Germany. The counter-roll in this engine has
two parts movable with respect to each other,
and so arranged that these parts under the in-
fluence of screw-shaped surfaces are forced
apart, and thus tightly pressed against the
inner walls of the side parts of the piston body.
A most advantageous and simple packing of
the chamber is the result. Ifurthermore, a
decrease of the wear of the working parts is
secured, so that the machine is suitable for
the highest number of revolutions, with little
friction and less of steam.

Lighting and Heating Apparatus,

GENERATING OlL-BURNER. — P. S.
SPILLER, Austin, Texas. This oil-burner is
designed for use within a stove or furnace for
heating purposes. The pipe may Dbe con-
nected with the coupling, and the gas gener-
ated Le conducted to a gasometer and thence
to a system of pipes, for illuminating or other
needs, it being intended to thus utilize surplus
gas generated in the use of the burner. This
burner belongs to that class using heavy petro-
leum commonly found in Texas.

SAFETY GAS-BURNER.—J. B. LOUGHEAD,
Elizabeth, N. J. The invention provides a
safety gas burner which is arranged to allow
convenient turning on and off of the gas in
the usual manner, and to automatically turn
off the gas in case the flame is accidentally
extinguished.

SMOKE-CONSUMING FURNACE.—J. B.
1IARRIS, Nashville, Tenn. Ifurnaces for use on
boilers, stoves, open fire-grates, kitchen stoves
and ranges, by this invention are provided with
a smoke-consuming furnace, very effective in
operation, and arranged to utilize the units
of heat in the fuel to insure complete combus-
tion.

Hardware.

CONVERTIBLE PIPE AND BOLT
WRENCII AND CUTTER.—J. J. GUNTHER,
Boston, Mass. Comprised in this implement
is a wrench of the pivoted-jaw and cutter type
with novel features that adapt it for very
effective service as a pipe and bolt wrench or
a tool for cutting off cylindrical pipes or bolts.
The wrench has a considerable range of ad-
justment between its jaws.

BRACE.—S8. Crawson, Salt Lake City,
Utah. Owing to the near impossibility of get-
ting an ordinary brace and bit into working
position hetween close joists, the inventor to
overcome the difficulty here provides an exten-
sible brace, which will hold itself Dhetween the
joists so that with or without the help of a
pawl-and-ratchet the Dbrace may drive the Dbit
through the joists.

NUT-LOCK.—W. R. Youx¢ and G. W.
YouNG, Stockton, Cal. This nut-lock is of that
class in which a pawl is connected with the
nut and works on a ratchet fastened stationary
with respect to the Dbolt. The device involves
novel features of construction, which inciude
an advantageous combination of Dbolt, ratchet-
plate, pawl-collar, a nut, a spring Dbearing
and other parts.

NEEDLE-AWL.—DB. E. IIervey, Ritzville,
Wash. This needle-awl consists of a detach-
able handle portion with a socket for receiving
the needle portion when forcing the latter
through the material, and one or more hooks
combined with a needle having an elongated eye
which receives the thread and gives a hold for
the hook of the handle for pulling the needle
through the material after having Leen started
through by a thrust of the handle socket.

Mechanical Devices.

MILL FOR GRINDING.—J. C. WEGERIF,
Battlesbridge, Essex, England. This improve-
ment relates to pan-and-roller mills. The

crushing action due to the mere weight of the
roll is supplemented in this grinder by a pow-
erful tearing action, whereby the efticiency is
greatly incireased. By positive driving and the
relative arrangement of the 1roll and pan in
addition to the usual crushing stress the par-
ticles are subjected to a tensile stress, tending
to tear particles asunder, the tearing action
coacting with crushing action to produce the
disruption.

TRANSMISSION MECIIANISM.—A. L.
OsBorN, New York, N. Y. Means for trans-
mitting motion at different speeds and direc-
tions are supplied by this mechanism. It com-
prises a gearing especially adapted for use on
motor-vehicles, although it may Dbe used for
other purposes. The gearing provides a brak-
ing means for the vehicle, as well as means
for driving it ahead and backward at various
speeds.

APPARATUS FOR TRIATING ROCK-
ASPITALT.—J. 8. Dowxarb and B. J. Roro-
soN, Lima, Ohio. This apparatus provides

means for separating asphalt from the natural
rock. It comprises a tank with steam pipes
in its bottom and a conveyor for carrying off
the ‘*‘sand” or residue. The crushed rock is
fed into the tank at the sides and at the top

01_' the tank Detwcen the feeding devices. A
skimmer skims the separated asphalt as it

rises to the surface of the water in the tank.
In the tank Dbottom an agitator keeps crushed
rock in motion during the separating process.

Railway Improvements.
CATTLE-GUARD.—G. A. I’'restoN, Mon-
roe, La. This mechanism is designed to Dbe
placed between and on each side the tracks of

a railway. It provides an efficient and a secure
device to prevent cattle wandering on and

across railway-tracks. It can Dbe readily ap-
plied, removed or repaired, and will cause no
injury to cattle if they come in contact with
the guard.

CLIP FOR DETECTOR BARS.—G. SMITH,
Jersey City, N. J. This design relates to a
means for supporting detector-bars; and the
object is to furnish a clip lying closely and
compactly alongside the rail and adjustable to
rails of various sizes. It also meéets other
conditions liable to arise in railway construc-
tion.

Vehicles and Their Accessories,

BICYCLE ATTACIIMENT.—II. R. BLoOM-
BERG, Prentice, Wis. This attachment enables
any bicycle of standard make to run upon one
of the rails of a railroad-track. It consists of
a braced frame adapted to be connected to the
parts of the Dbicycle-frame and having guide-
wheels that engage with Dboth rails of the track
to keep the Dbicycle-wheels in alinement with
the rails and guide the machine to prevent it
tipping or running off.

VEUHICLE DRAFT ATTACIIMENT.—A. P.
Sreep, Louisville, Ky. The invention provides
a draft attachment for team-drawn vehicles,
which enables the team to exert a greater
leverage for draft, both for starting the load
and also in the normal travel of the vehicle.
It is especially useful in climbing hills, or
starting or in pulling out of holes.

Miscellaneous.

RACK FFOR IIOLDING FALSE TEITIL—
0. IX. WaLL, Ilonolulu, Oahu, Ilawaii. The aim
of this invention is to supply a rack for hold-
ing false teeth which will serve also as an
index to the dentist, to make selection in any
work and to show him styles of teeth needed
for completing his stock. The rack may be
made in shapes and sizes required and com-
partments arranged for various sets of teeth.

NASAL DISIL—II. L. I1arkis, New York, N.
Y. The nasal dish is especially designed to
be used in applying a wash through the nose
in such position that it will not pass down the
throat. The dish may be made of glass, china-
ware, sheet metal, gutta percha or other suit-
able material.

DEVICE FOR EXIIBITING WORKS OF
ART.—W. Woon, New York, N. Y. The gen-

eral idea of the inventor is to produce a plural- |-

ity of scenes from works of art, historic scen-
ery, living pictures, etc., in such a relation as
to be readily compared by spectators. Ilis par-
ticular aim is to produce a device in which a
central movable meniber is furnished with

these scenes to be witnessed one at a time and
closely following in a predetermined order.
NON-REFILLABLIS BOTTLLE. — C. I
Harrny, Rialto, Cal. The object obtained in
this new improvement is the provision of sim-
ple novel details of construction for a Dbottle
which will effectively prevent a reuse of the
receptacle as a mercantile package, and thus
prevent the fraudulent sale of a liquid counter-
feiting that originally contained in the Dbottle.

TABLE ADJUSTABLE ANGULARLY AND
VERTICALLY.—O. C. DorNEy, Allentown, P’a.
Artists, architects, and the like, have obtained
an improved table for their use by means of
this invention. It is readily adjusted as to
height and angle and is provided with support-
ing devices for lamps and tools or instruments,
such as brushes, colors, inks, drawing imple-
ments, etc.

MANUFACTURI? OF BRUSIHES.—J. .
IIaypen and J. I'. I'owers, Ossining, N. Y.
A marked advantage is gained in this improve-
ment for street-brooms and scrubbing-brushes,
for use on streets, floors, decks of vessels, etc.
The brush is arranged to permit of reversing
the back carrying the Dristles or fibers, to allow
uniform wear without splitting o1* warping the
back.

COMBINED RULIER AND BLOTTER.—II.
C. I’'ropst, Chicago, Ill. This combination de-
vice has for its object the provision of a ruler
which will be extremely flexible, so as to Dbe
easily used on either flat o1* rounding surfaces.
The ruler is provided with a removable Dlotter
on its lower surface and is proof against the
collection of dust and grime particles.

PAPER-BAG [IOLDER.—L. C. DBUNNELL,
I'aris, Ky. Means are employed in this con-
trivance for holding paper Dbags in quantity
lapped and clamped in sequence, ready for re-
moval singly o1’ in number. The holder is
adapted for very efficient service and to enable
the instant removal of one or more bags with-
out disarranging others remaining in the
holder.

ATTACIIMENT FOR MENS OR
WAISTS.—II. Sava, Brooklyn, N. Y. The at-
tachment perfected here conveniently and
quickly connects the waist with the trousers.
It is readily detachable from the waist to per-
mit washing of the waist. without hindrance
by the device orr danger of injuring the latter.

ENVELODI'.—I P. I'1pceoN, Brooklyn, N. Y.
Certain new and useful improvements are pro-
vided in this invention, whereby a number of
envelops arranged in continuous length are de-
tachably connected to allow of running the en-
velops through a type-writing machine for ad-
dressing them in a convenient and quick man-
ner.

SHLIACTING FAN I'OR ITAMMOCKS OR
COTS.—G. D. McELwEE, Gloster, Miss. This
mechanism is actuated by the swinging motion
of the hammock. Means are furnished for
holding the fan out of the way of a person
entering the cot and to assist in the actuation
of the fan; also for the vertical adjustment
of the fan, and to enable the fan mechanism
to be applied or removed from the cot or ham-
mock, and also to be fitted lengthwise of the cot
to any position.

SCIENTIFIC TOY.—W. II. ZIMMERMAN,
IIalethorpe, Md. This apparatus consists of
a mechanism, termed by the inventor ‘“a hlow
mill,”” combined with accessory parts, which
at the nominal price of a toy, takes the place
of expensive laboratory apparatus, and is
adapted to win the attention of old and young
in demonstrating many important laws of na-
ture in physics, mechanics, optics, - composition
of light, astronomy, etc.

COMPUTING-MEASURE.—F. C. ReaM, But-
ler, Mo. The device is made in two telescop-
ically-sliding sections which may bhe drawn out
to a maximum capacity o1 forced together to

BOYS’

reduce the volume to a fraction of the maxi- |

mum. Even an uneducated person may readily
and accurately measure any fractional part of
a commodity at a fixed price without comput-
ing, the measure being itself a computer to
settle any quantity at a definite price.

IIEATING OR COOKING STOVE.—P. S.
SPILLER, Austin, Texas. Mr. Spiller’s inven-
tion relates to heating-stoves: and it consists
of special details of construction and combina-
tion of parts adapted to any heating or cook-
ing stove employing a grate should such stove
have double walls suitable to form a heating-
space similar to the space or passage encircling
the hody of the stove.

DRESS-SIITELD.—MaRry G. TILNEY, Orange,
N. J. The object attained in this improvement
is the provision of simple means for securing
a shield in place so that it may Dbe readily
removed and sewing obviated. The fastening
devices consist of snap catches which may be
readily snapped onto the seamlaps of the sleeve
and waist.

SHLI-CLOSING GATE.—J. W. ITENDERSON,
Tunica, Miss. This swinging gate is furnished
with means whereby it will be automatically
closed when opened. In operation the gate is
pulled open to position for passage through.
The weight being of sufficient heft, when the
gate is freed by the person passing through, its
strain on the cord will pull toward the fence
the free end of an arm secured to the gate,
and swing the gate to closed position. Ilere it
is held until again foreibly opened.

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

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

MUNN & (0.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 3935.—For ‘makers of mail
specialties, book and picture publishers, etc.

AUTOS.—Duryea Power Co., Reading, P’a.

Inquiry No. 3956.—For a small diamond rock drill
for drifting or core cutting.

** L. 8.” Metal Polish. Samples free.

Inquiry No. 3937.—For dealers in scale parts.

Blowers and exhausters.
Exeter, N. H.

Inquiry No. 3958.—For the manufacturers of the
La Bastie gas lamp chimney.

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

order

Indianapolis.

Exeter Machine Works,

Inguiry No. 3959.—For manufacturers of the
largest locomotive, aiso addresses of makers of hay
rakes and hay loaders.

Dies. stampings and armature discs.
facturing Co., Racine, Wis.

Advance Manu-

Inquiry No. 3960.—For machinery for the manu-
facture of butter tubs, washtubs, pails, etc.

Sawmill machinery and outtits manufactured by the
Lane Mfyg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 3961.—-For machinery and apparatus
for making cotto: felt mattresses.

PATENT FOR SALE.— A. L.
Holder. Price, $6,000.

Inquiry No. 3962.—For mukers of solar water
heaters.

& O. Sovelius’ Twine
Hancock, Mich.

FOR SALE.--6) h. p. Otto gas engine, the latest type,
practically new. Colborne Mfg. Co., Chicago.

_ Tuqniry No. 3963.—For partiesengaged in mould-
ing cast iron into wrought iron. .

Our specialty 18 cutling and forming metal parts any
shape. Metal Stamping Co., Niagara Falls, N. Y. )

Inquiry No. 3964.—For machinery for cutting
downtrees, cutting cord wood, piling, poles, etc.

Let me sell your patent. I have buyers waiting.
Charles A. Scott, Granite Building, Rochester, N. Y.

Inquiry No. 3965.—For makers of machinery for
making blankets and handles.

Machinery designed and constructed. Gear cutting,
The Garvin Machine Co.,14Y Varick, cor.Spring Sts., N. Y.

Inquiry No. 3966.—For a small, portable gravity
scale weighing from X ounce to 4 or 5 pounds.

Patent for Sale or on Royalty. No. 712.808. Attach-
ment for cuspidor on railway coach. A. H. Kehr, Rupp’s
Building, York, Pa.

Inquiry No. 3967.—For information relative to
installing a small plant for disiilling oil trom different
herbs.

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

Inquiry No. 3968.—For dealers in brimstone,
flour sulphur and crude creosgote in large quantities.

AGENCY WANTED.—For a good selling article con-
nected with the machinists supply business. William
A. T'ucker, 317 W. 45th Street, New York.

Inguiry No., 396%9.—Fkor dealers in compressed-air
carpet cleaning apparatus.

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

Inquiry No. 3970.-For dealers in box makers’
brass and tin specialties.

The largest manufacturer in the world of merry-go-
rounds, shooting galleries and haud organs. For prices
and terws write to C. W. Parker, Abilene, Kan.

Inquiry No. 3971.—For makers of paper bag and
box-making machinery.

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

Inquiry No. 3972.—For makers of folding box
machinery, also supplies for paper box manufacturers.

Patent, for fale or on Royalty.—Internal cover for
peas and beans, can boil soft without breaking ; good
for every family. M. Kratky, Utica, South Dakota.

Inquiry No. 3973.—For makers of calenders,
also wholesale dealers in sheet celluloid.

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

Inquiry No. 3974.—For high temperature ther-
mometers, ub to ti00° k.

Thebestbook 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. 3975.—For makers of Baumé gravity
testers from 40 to 80 tor testing illuminating oils.

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

Inquiry No. 3976.—For parties to manufacture
a simple patented article on royalty.

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

Inquiry No. 3977.—For parties to manufacture a
measuring faucet.

Will estimate on General Machine Work or Mfr. Pat.
Articles on Royalty. Address Greenfleld Steam Engine
Works, East Newark, N. J.

Inquiry No. 3978.—For machinery for making
starch from potato or cassava.

Inquiry No. 3979.—For firms for making auto-
matic bag-sewing machines.

Inquiry No. 3980.—For makers of automatic gas-
lighting pellets.

Tuquiry No. 3981 .—For manufacturers of cotton
and woolen machinery.

Inquiry Neo. 398'2.—For makers of power machin-
ery for making tish nets.

Ivquiry No. 3983.—For makers of oil burners for
heating steam or hot water furnaces.

Inquiry No. 3984.—Icr manutacturers of cold-
drawn steel tubing, also makers of electrical welding
steel tubing.

Inquiry No. 3985.—For makers of seamless alumi-
nium tubing one inchin diameter.
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Il e e to 120 deg. Repeat if necessary. Great care March 17, 1903 Dmlﬂi}f B T YT e e L 722,778
i " T 3 ratus, J. H. Inggoldsby . 722,985
HINTS TO CORRESPONDENTS. must be exercised in these processes of etching, ’ * Driviug mechanism, Otis & Coyle., L Brn
Names and Address must accompany all letters or |25 DYdrofluoric acid will cause very painful AND EACH BEARING THAT DATE. B;gt uﬁ?ln&c:txll’;ll.;x S 1\lfllm-w' Traror Lovin: 12,102
no attention will be paid thereto. This is for | burns if accidentally dropped on the skin, and| g . stein & M&én .h~L', ue polyazo, Levin- .
our information and not for publication. i . . PR [See note at end of list about copies ot these patents.] 3 e il L LLL LL TR 722,860
References to former articles or answers should give the fumes of the acid are excessively Irritating BYL P iy Same, Llue euirur, B eSS
. date of {I-l[)cl' and page or number of question. to the throat and lungs. Account sheet, R. G. Woodward 723,117 MOdm]ullllituk1llg st e uuthlutcnc 723,125
nquiries not auswerced in reasonable time should be 4 r N mzvInabhihviarnin. ’ > king sume \wool, M. Kubn. . ’
repeated; correspondents  will bear in mind that (8909) D. P. S. asks for some chem- u:lllllf‘:’llll(llt,umllfil\lf%ll:aﬂll: ztlléﬁt:gglﬁ}kglumin- 722,861 pve ud kg sae, wool, A 1\%121‘2“715 72 7i6
S ANSWOrS IFoudire it in mind that| = ASEES 0 o7 B0 B GRAS ALE SEEE BEEEO) Sulfonle, Levinstein & - Mensching.. ... . . ,715,
ixﬂ}ﬁ“fﬁ‘;lj,(ﬁ:ﬂ:&f ;:,utl.xl)};“:t r,:ﬁ“tfl‘tlﬁ'ur‘“‘l"l}; ical for etching the name or initials on such t(tllddus:;:lénﬁufﬁllfu”i’[ JL 15(, F. llerreshoff 722,981 L“"t:‘(ﬁ:"v“m' manufacture of, E. G. Ache-
N X > 10, D OGO . BOIL L i . 1
%ﬁttht'l' or in this department, cach must take tools as calipers, scales, and squares, as) Aerial apparatus, J. l\ulscl.-‘f}j: .......... ;gé'ggg Educational apparatus, L. 8. Pratt ;éiiggé
Buyex}: \\l')ils];;in' to purchase any article not adver through stamping they are generally sprung| -\gricultural machine, W. Y 722,955 | Electric control of devices at a distance,
tised in 3ur ml)lumns l‘\villllyb‘u‘ ch ea wits | out of shape? A. Cover the surface of the Alr brake, F. L. Guillemet. 122837 | L apbaratus for, D. M. Moore ... -... 123,176
¢ furnished with ) ? . Air compressor, B. Gastal. 722 968 | Electric machine frame, dynamo, R. Pfeifer 723,019
i‘,;‘g";;f‘,;‘f of houses manufacturing or carrying | steel with a thin coat of asphalt varnish, then t{r compressor, M. W. Marsden.......... 723,000 El“ek"ic ls"clklt‘t and receptacle attachment,
¢ 1¢. . 5 . Adr compressor, g . UUSS. e eveetotcosccecconnncnnne 97¢
Special Written Information on matters of personal cut in the letters so as to expose the steel and | jj, Shll)yl K. A Lbl:llall)ﬁtlxnsd(’wnmlsu . ;%;,ggé Electrical testing apparatus, IL Lewis ;gzi,é)gg
rather than general interest cannot be expected [ etch with weak nitric acid. The asphalt can | Anthracene derivatives and s same ’ Blectrode frame, battery, 1L Cottrell ¢
without remuneration E making  samc, Electrod 3 n L i
Scientific American Suppl'emants referred to may be then be washed off with turpentine. Autt?ximtll\tu ;ﬂbxlcutul J. A. S ;33';(1)3 ‘«tél(,*lt‘tj(_lllcVL‘PSiblc gulvanie | battery, 1. 722,947
: rican Supplem = . ] k : : 122769 | 1 € Gl REITEIT RN -~ ,947
potd it T ol "Frkeo o ns’enen.” T 7| (8910) W, B. writes: Cayemme pep- | Auomubile proveling shcuim 11" Lemipcc 22 s o | Blovator sistecnl unpite o I, fiovers 133me
Minel;'l;f:.s-ut for examinath hould be d ) per put into rat-holes will at once clear prem- 5 WESLCOtt, JL. tueenrenneennennnnnns 722,786 I i“v‘ltm safety device, A. IIL I\)I('vd! .722,736, 722,737
e tked or Lubolog, inution showid be Istinetly | jses of them. I have tried it in numbers of in- Bf.:igt, ubl.ﬁﬁclﬁiu'%.y (}mgb.‘huﬁcr 723.045 Ll(t‘\;::a:: :‘llex(i’ttyﬂ(f)%‘l,i‘livcrlnlé ulll((’lttfhé'fl't"ti'xié e
) 0 , C. C. Shaffer.............. 3,
stances, and never knew it to fail. It is gulullcc. f"""g' S. R. Munson. 722,740 i"”] deposition of same, Iett & Ilossen- -
(8903) C. A. B. asks for the chemical | €aually effective against skunks, weasels, etc.;| par or ssl:g}l)li:guL[‘)l[?:ldl{‘uSOfoinl't:;xl_:gt::li.'”i}. 22,890 | e controliing “apparatus, R. J. Sbeehy ;33'3‘1’-?
analysts of the socalled oll eas. that i even a coyote will give the place a wide berth. BIUCE +vvoreernnsnerenennnennnnnn & % 723,131 Evgine cylinder, explosive, L. ML Johnston 722,846
y -called oil gas, that is, gas . Basket machine, C. Engberg...... - 722,961 Engine  cylinders, —apparatus  for cooling
manufactured by the P’atton or similar process. (8911) C. E. H. asks: Kindly let me | Basket making machine, C. Engber : gasolene, D. C. StOVOI...eeeevunsoeans 722,767
p Bath and f vsx machine ¥ ‘1’ 1 0 202 Engine guide support, locomotive, J. Pla, 722.’89‘2
e A A y . ever O i oo o | lingine » rt, O o, . r >
A. The composition of oil gas will greatly | know what a slot magnet is, and also what is| pytpg rose for Shower.” W lyésstl-‘llri o ;ﬁ{’gifj Engines, cooling tank for internal combus- "
vary, dependent upon the oil used and the tem-|meant by compound winding. A. We are not | Bed, 8ofu, J. MuabCT...»...oorneransnss 120171 - tli”"' JC' V()' ‘l‘;m“‘ 723,098
perature of gasification. We give here the ex-|able to tell you what a “slot magnet” is, since Bedstead and wmattress, G. 8. leatley...... 722,705 | pnveion, <. van Boer - 123,083
1 Bedste N Envelop, file, W. F. Cru .
tremes selected from a table of analysis : we have never seen the term before. The iron ¢ sll‘tl?gnux?dfl?}).}t.?tlf).p.o.r.t...tP}}l.l{de72§;53Lé' 722,883 E‘“‘l""'l“t""v (f"“itv Vt‘gc%i:lltli't,s 2 722,816
Specific gravity 0.442 0.909 part of the armature of a dynamo is slotted [ Bell "}"ggl‘lgdl"‘ﬁ“u“"ls“‘v electromugnetic, En»llg;;ithu(nm;ﬁgt'dn: """"""" e
. ; g (1 S S e 50000000 0000300000 & . : .
Per Cent. Per Cent. to prevent heating Ly eddy currents, which | Binder, temporary, J. L. C. Montague. ... %2‘:3%3 sy o Thiery ... - 723,071
lieavy hydrocarbon.T1.4 42.3 would flow around it If it were not slotted. A ﬁiﬁkﬁ:‘é"tﬁ o B e 122704 | RIS e & L 340
: . ) 2 h B N A .
Methane ........... 23.6 43.2 compound-wound dynamo is one whose field glonéks or nuéois, subm:ﬁ’t}ﬁf’él 7. Scales. ;223%11; "’ﬂ‘ﬂ}; S;;wothini; and ironing apparatus, G.
¢ 5 has two windings; on iner wir oat, . C. Rosenaw........coo..... p L B00000008000000800000000000000 723,192
1lydrogen .920.7 57.3 1as . bs_y one of hﬂe_l wire and high liuokbindc G. S. Ring. ;é’g’gg% Fabrics, giving lisle thread finish to vege- ’
Carbon mononde 0.7 3.5 resistance, which is in shunt with the armature | Bookcase, folding, D. Scarborough 722760 | .. table,” AL N Dubois...........ooooa 723,147
Carbon dioxide. ..... 0.2 1.7 and the line, and one of coarse wire and fewer gomc, tl})l'i J. Richardson........ 723,210 :j:{:::g:g (ﬂfs"isﬁ,“ A L. mbmylt-,. ;ﬁ,{)gs
| N P ¥ . ottle r ma N . Strebe o0 0 “aste 0 y machine, G. 2
OXYEeD .« rvnnnn.. 0.3 0.6 turns, which is in series with the armature| Botgle, ,",,ll_'f.’el;“"‘:l‘,“’,ﬂl.t’ngof)‘,.iebzﬂll’v'ﬁlr ;gz"gll"g Iats, purifying, E Frosenius. v oen et 22;&5){2)
Nitrogen .......... 4.5 9.2 and the line. The object is to furnish better gumc, lwn-wt}ilumu' 1. Ilaffte 722,974 {“2:1(7\.‘:, mou]sgrhilg, Xv Lum(-:n-lt....i‘.l. ’!{gg,g%g
8 : j L ottle, non-refillable, K. A. Morle : “aucet, washbasin . L. Grotewohl...... 35
Sulphur compounds. .none 0.24 regulation with varying load. Bottle, uun»rcﬂ]mbll.: C. 1L leltt, -7:53’3(1)3 {w-chl u’ttztxchmvut,l ,{iollcrﬁ V&L \IV. Green. ... 722,696
. . . . v . . S Bottle, ete. 5 N i l'eced  water regulator, . E. Hannemann.. 722,700
'(1]11e best bo;)k, is Walter llempel's “Methods of (8912) D. O. asks: What is Cornish| oy st();[;cr“jt”ﬁf"“a’. gUl”E‘;“t""‘ 7;33'3(1’3 Feed water regulator, J. M. Williams - 125225
ias Aralysis,” third edition, translated Ly L.|stone, and what kind of : Bottle stopper, G. F. Hardinge. .. i Feed water strainer and catch basin, W. G.
AL Dennis 'You will also ﬁ’nd informati y " ’ t sod.a, that“i‘s, c1ystfll Bottles, pallck’lng, A, ai\fmils'i"r %2; "1’;&1 WAIIDDZEON  « evveeeesnneeesennaeanens 723,110
M. 5 formation as| of soda, to use in the glazes in the “Cyclopedia | Bruke, 1. SultSIan «...................... 723,036 | Feeder, lamb or calf, J. H. Cramer........ 723,195
tbo the manufact;re an()l uses of oil gas in 0?51' of Receipts,” as I am working on them; the Bruk‘c upplihclull)lu to (liuutor curs, ())Jthur rail- l""edé’l‘l";s water to steam boilers M. A
SUPIPLEMENTS 0s. 324 8 8 . g . way vehicles, and revolving shafts gen- e Lat et ol s s slsis teisle Lo 8
oo als’o scsm'i , 7 3, ’?GO: 8 61,\I 94.), w}lolesale dl.ug houses here, they tell me there erally, E. Wadey......... . e 722,930 {“g'll.lt'e stretcher, wire, L M. Warner. 723,221
: NTIFIC AMERICAN, No. 2,|are many kinds of soda and potash. A. Cor-| Brake system, clectric, C. E. Barry........ 722,93¢ | [iling system, ‘expansible, D. E. lunter.. 722,709
Vol. 79, and No. 7, Vol. 84. We will be pleased | nish stone or Cornwall stone, so named because ﬁ:icﬁ cﬂm"‘i m“tti};m"'mm(‘lym"'!{,d ‘;‘E Brown 723,181 hlmlfodli:,l-s pllfll-&]u%h‘:ﬁ oofl ﬁ?;:tillulf]lsdz”t‘lxlul:lt) 722,901
to forward these upon receipt of ten cents for|is comes from Cornwall, Ingland, is a porous SE A L O L T L Filter, L. V. Rood ’
2 5 5 N T SO 09 BH00 000869 00A6603a 00080 12,101 | jaiicCls o LU 80 000003000000000000300a 22,906
each number desired. weathered felspar, containing an admixture Bmlb‘}i’f’i tﬁ’;‘“tm‘;f ‘i?S)JROAfd(ﬂlllimﬁls, ete., ap- 722,897 {.H{“L’s&’gﬁ Ea g‘“ eI it oe %“é%’lj
} . g At i , J. S, JODISON..ueuneunuunnnns ;
(8904) F. G. B. asks what kind of|of more or less clay. It is worth in the| Broom handling tumbling b},‘;,deL T ot || Eire escape, D Brown. ...l : 723,194
driers can be used with tar paint to dry it in |Powdered form about twenty dollars per ton, Bmsth BT Baskin. ..o ooo }‘33 (I’ﬁg l:’}ls;;mllxltl)ol:,ig%t.' ‘Jx (émlliumjma ........... . 7;3“2’ g‘;;
about two days and not affect glass and not|2nRd can probably be purchased from dealers| Brush’ holdcr, I. L. Landis 723,165 f:{ask' IS“”; D”"tmtystﬂ“kc S 722,76
o . . 3 . T 3 Bucke: . LT, X 3. Jersi . 'loor cleaning apparatus, A Wenson..... . 8
crack. A. There are no substances that will | i powdered minerals. Crystal soda is simply | Bucket, Eﬂfﬂfd*ﬁ.’ Soortl LI 185283 | Flue cutter, B. B. Resor............... 723,025
act as driers with tar paint in the way that|the crystallized carbonate of soda, commonly | Building construction, J. G. Meyers...... 723,175 | Flue dust, reclaiming, B. H. Williams.... 723,105
driers act with linseed oil. You will probably | called sal soda. It will be better to use the|puitior. Sec Tydrocarbon burner, ll:%ﬂghﬂxug“deiiilclfdtxd Rekul. s 10
attain the desired result by dissolving a good| dry carbonate of soda, soda ash; in this case Uttt'f:lillilﬁ:vcmll\}? uuut‘isu‘:ﬁixccumrl"&und 722,796 HY ’é“t h"lbd“‘m”k C-bl'”t'—"‘s-“ . | 722,718
i . . . i i . i it should be remembered that four parts Cableway system bridle, ¥. .. fly trap, S. Rickersberg................... 723,027
quality of rather hard pitch in turpentine. y e'e i pa . (ul(l;lduly lvy (L,‘m wl gdtc _I‘I“Lf"'“b ;33"33-1 Ifolding, ’wmppiug, and pasting machine, C.
Resin is sometimes also added, and it is claimed | soda ash are equivalent to ten parts of crystal| Gujendar support, I. . Smith...... 722763 OWEIS ovveneennannnnnnnn . 722,879
to give a better and more durable coat. soda. L ot A Farmenty R (e
dall  press, . hlaus . , 85¢ AU Lo b LD e 08 ot R ASG000 000 .
(8905) F. K. S. asks for a formula (8913) W. A. P. asks: 1 The best Candy ﬁrii)lg;lg I NN V%icdu 123,108 Fruits, machine for pricking pr 722'340
. A N I ane caching eyer :senbruch...... ,869 | 1o AR000e0000C000a000000000D 4
of an aquarium cement for putting in glass. A.|way to reduce a 220-volt circuit down to 110} Cune, mugazing cup-cxploding,  Stanley & ° ?| Fuel ' briquets, machine  for making arti:
Melt together at a gentle heat 3 parts of lin- | volts, 15 amperes, capacity. A. You wish 15|  Toward ........ i, e T ;33,218 mufcié”'w(’ T T25,159
h . . . apsule tubes, manufacture . . 2 * 2
seed oil, 4 parts of tar and 16 parts of resin.|amperes to flow with a drop of 110 volts in Car Drake, railway, J. J.ngcl,lnvlly....‘.l.l.l.L 72%3&1) Furnace, J. Armstrong 722:9:£2
Use warm, not hot. Or take 8 ounces of a solu-| 8 220-volt circuit. Use a resistance of about| Car, burglar proof express, C. Fleischhauer 722,830 Lurnace’ chargiug apparatus, C. I Wellman 723094
’ g . ! . o . . Car’ coupling, T. P. Bellows 22’798 | Furnace door, air feeding, Eddins & Buddie 722,957
tion of glue and 1 ounce of Venice turpentine 7.5 ohms of No. 10 wire, and this will produce | 5 . door, P. Brown.. 722'941 | Kuse plug, S. Rotbschild.................. 23,032
and Dboil together, stirring well until the mix-[a drop of 110 volts with a current of 15) Car life guard, tram, G, 722,691 | Galvanic battery, M. M. Bal 722,662
e " ! . . . con i " i1 | Car, metallic, E. W. Summers. 723,007 | Gume, W. I Suyder.............. 723,058
ture is complete. The joints to be cemented|amperes. The rest of the drop in series Will| ¢ 2 006 C W, Creos. ooeennen . 792’817 | Game  apparatus,” W. R. Williams . 122,789
should be kept in close contact for a couple of |be in your apparatus, which should have a | Car sid¢ bearing, 1L 'D. Laughlin. . . . 122,995 g‘"_”” carrierRAIRC RRel Cre L L L ELLL LI, 723,179
days resistance of 7.5 ohms, nearly. 2. How to|{ard bolder or file, L. w 723,116 | Gurbage receptucle contuiner
. € . ‘ Cash carrier and apparatus therefor, M. J. A, 8000000000800 00000 722,766
(8906) O. H. asks where the earth’s electrically weld platinum wire No. 22 together, FRODCIESON  «vevneeannasnnnennnnennnnans 722,905 | Yarment hanger, A. L. Ross..... 723,031
02D Slalso platinum to copper; what, if any, flux|Cement post mold, L. II. Stoner.......... 723,064 | Garment supporter, . C. Nye. 722,741
I pper ; Y Gas coole 0
center of gravity is. Supposing that a shaft is to be used? A. Electrical welding is ‘done Ccntlifup,ul machine, Macfarlane & Robert- o Gﬁ: t‘l’;’ghk LI" Al} Mﬁ’:l’:;,u """" ;%g'ﬁ‘l‘
, ? [0 60005006008 60003606080606006008000 722,730 vy 000 0a0000000 g
goes through the earth’s center, and a ball b s shai II B 5’ Gas engine, Westinghouse & Ruud.. 22,787
. melting the two parts to be united and forc- | {hair, Morris............. 723,006 | & ATt b
drops into it, where will the ball stop? A. 4 g Pl .| Chair book support, T. Donohue. 723134 | Gus generator, acetylene, W. Webl 723,092
s th if tl ter of gravit ing them together while melted. A flux is{Chimney block, H. Jasper. | 722712 | Gas generator, acetylene, J. Cond 723,138
he earth acts as if the center of gravity was| .. ... ¢ "0 event oxidation. The same flux | Cigar box, A. Nederland....... 723,012 | Gas bolder, JH. Green......... 722,834
y p fH Gas producer, F. W. Matthiesse 3,4
at the center of the form of it. If a hole were _ ) Cigarette making machine, A. Fernandez y PrOCUCCE i BRI A L e e - 723,224
a o . i N 1d would be used as for the same metal in ordin- FOrDUNAGE o sn e rrnron e onns 722,829 | Gas regulator, C. L. Nelson................ 722,876
made ilnltl)ug,h tl:le ealt(il.t(t) t';e t(l)]ppl(:suute si Ei ary welding. Clgarette muking machines, ApE0nac 'f;,;.'},}l»: 4 (;uSLI-s, apparatus for treating liquids with, 723,011
and a ball were dropped into it, the ball wou . ducing continuous strings of tobacco for . b daoogaeoagoopa0R0a0 R00e20000C0
ultimately come to rest at the center of the| (8914) B. B. asks: 1 How to avoid| . Jitl):auli{....l.{..h...u...(.l................’ 122,746 I g "y, 7, - Uuusteld 753;3}
- sircuit broaker. 1. i1 Hea 183 | ¢ stting, G. W. L }
earth. scratches on the glass when cleaning with 8},,31),1 A. lfluc’hm'l'l;i ,,,,,, X 723,028 ((ﬁllll gé;lt‘(‘nlxmilg:;ﬂﬁ-e'ut‘tvu'cllnlfljlllléw(i\lithliﬁil}"' ;gfggg
. . i ring ¥ *anin n ay 4 5 B f T "o y
(8907) W. R. M. asks how to unite|ashes before silvering? A. If you would [{Cleaning snd serubbing spoliguct, ¢, Beohn ;3%34 Glass carrier for lecrs, sheet,” Frink & Lec 722689
broken pieces of gold, silver or bronze articles|2V0ld scratches on glass, you should avoid the| Clothés pin, D. S. Boyles 723,130 | Glass flattening table,” sheot, Irink & Lee 722,688
) 'p {, s . use of ashes in polishing it. All wood ashes Clothes rack, F. F. Witt. 123114 Glass furnaces, device for feeding ash into, .
with what the jewelers call hard solder. I ¢ . s - o e | Cluteh, E. Dysterud 1231196 W. B. Cogswell.........oooiiiiiiL, 722,812
would like to know the details of the process,| mUst contain particies ob sitca WhICh - are Cluteh, friction, C. R. Greuter......... - 722,697 ('lusﬁu‘i:ll::,n‘"g or polishing machine, D. J. 723,008
| - harder than the glass and will scratch the| Cluteh, friction, A. Bolzani Ll 122,800 | o e o ehine.  shect. ¥ rink & Lod o
and also how to make the solder. Is there a | LV o Clutch, friction, Ellicott & Norris. . 722,959 | Glass making machine, shect, Irink & Lee 722,657
solder for aluminium, and where can it be ob- glass. Use successively finer abrasives till| (yek 'wutomatic cylinder, J. N. Mowcry.. 722,872 ({lluss, oi'.unment.iug, J. M. Comroy..... seees 723,139
tained? Can you recommend an inexpensive finally rouge and still finer polishes are used.| Cock, stop and waste, S. Resck . 722,752 ('“s:n,gn‘éttﬁ_“‘tf(‘] %’l’lﬁ&iﬂ;bu’gﬁi_‘;‘f“”t“w of 723 014
’ . . b 2. llow to repolish plate glass when it loses| Sooking oven, L. J. Hirt..........o0 .0 722,982 | Golr stick, M. R. Swift....... . 72292
book on solders, brazing, welding, etc.? Can Combing needle filling machine, T. Town- d ,927
you give me thé address’ of a 1-et;11l d'e;a.lel' in | its original polish? A. If glass has become P 723,080 8;’;;{"‘:‘1; vitt%‘:-m J“""i!"”'wgi‘u . ;%g’%gg
y C 'S rarzer ... .. o . g 2le A 0N Jo0000000 B
small platinum tubing and wire? A. For dulled, it must be repolished Dby the same cﬁﬁ{iﬂifim?ﬁ' (?.Chl‘;.m.itvlurill . ;3:3‘,(1]2 Grain separator clevator, G. F. 722,945
formulm for solders for various purposes, we |Deans as at first. 3. llow to silver glass with | Concrete making apparatus, C. R. Weaver.. 722,782 g:g:t Sl(‘;l’l'i’k“"'G L'Rfl'ukl:‘;"“t """"""" %3’33}"
i . o M > N u > y . 2 MS. ... i1
refer to the “ScIENTIFIC AMERICAN Cyclopedia |tiD instead of mercury amalgam process? A. o kot 8 Sume, malt Sugar, |, w7 | Grinding machine, J. Benge. [- .. 722,938
of Receipts,” pages 52 and 525 to 530. For ad- Mirrors are made with tin and mercury amal-| Controller, T. von Zweigbergk 723,119 g"l“dill'b' mﬂcbilﬁt‘, dlﬂi, ﬁ '1‘-1 Shipp ;gg,ogl
: 2 2 . 3 g . g t J . . Sisson.......... B
ditional solders for aluminium, see answer to gam by spreading sheets of tinfoil over a level t‘ﬁgl‘;tf,tgtfxg,m%' Ili I}{ﬂ(lkluml ;gg"g’)%}(.; Ggﬂlsl,l l:lacvﬁggnlzﬁig, Chuutm’ss‘:&n Kessler. . 722:&3
query No. 8751 in the SCIENTIFIC AMERICAN of stone slab, true and smooth, and pouring the| Copy holder, Towers & Came T 7230079 | Gun recoil brake, O. Lauber.............. 722,724
0 S . . o -t . The | Cord or rope making machine, T. Gun sight telescope, G. N. Sacgmuller. . 722,910
November 22, 1902; also SUPPLEMENTS, Nos.|desired amount of mercury over the tin. The e Py ——. s I 793178 | Gun sighting attachment, G. A. Schoellor . . 722,761
9 - " e i . N _| sheet of glass is then lowered upon the| ¢ o A ki & Pulliam T o Gun with barrel recoil lmvlng rccupcrutol
1040, 602, and 750. There is very little pub g 1€ | Cork or stopper, Aikin & Pulliam ........ 722,657 soring. O. Lauber 722,725
lished in book form on soldering. We can sup- amalgam from one edge, so as to drive the air| Corn from Jthec Lml\li' Iu:uchinu for cutting oSt IIulrlcuul;l') 3 Kabn Ll 722;-,&
green, J. 5 cintyre........co0e00ee 2 : . 2T CeayottTrrrrrcerreeets
ply you with IL Rowell's “Manual of Instruc-|Dbubbles out as it advances into contact With| corn” or grain dump clevator, Mabus & llay 722,997 ill:l;ggl-;ierS:Ltt;:rctll;:xlmg?"d(lf' B T TG
. . 9 N Toi ., b ) o . », » . . ceen
tion in Ilard Soldering” for 75 cents. For|the amalgam. Weights are now put upon the W“g}‘_ Ch"l’Bl’f_;r d““d“‘”““t“‘“’““’“"d Hat and coat hanger, . A. Isrezdorn...... 722,856
manufacturers of platinum ware, we refer you [ glass, holding it down till the amalgam hag| o,unter, lunch, F. H. Secord...... gut l_l‘uull{(, El}l. Tl.t. Bernard.......... .. ;gg,}[gg
. 20 Liberty Str 'k | set. The glass is now lifted from the stone.| Counting mechanism, I. C. Rinsche Hygrac R =N OYLELILE . ey
to Baker & Co., 120 Liberty Street, New York ‘ 3 Crane, hoisting, W. E. Boden Hay rack, side delivery, II. A. . 722,931
city, or to J. Bishop & Co., Sugartown, P’a. | Any places where the coating is IdEfeC;lee ’:f'e Crane, overhuad traveling, G. Mitchell.... 722,868 | Head rest, adjustable, B 1w Deardurff. ... To3ses
) . . AL : : oo 122808 Teud rest bar, W. J. Kochn.............. ¥
(8908) J. R. C. asks what book he repaired by c-oating, them separately. . Is tin (,luuLs. and derricks, (lzhuln block for over- | jloating apparatus, cluctll(}dl Peck & Ran-
. it £ tting de. | Process of silvering, if any. cheaper than the bmu‘(‘}s“dﬁmuus Lml_li;;‘:k};t:ﬁ'“'é “(he overwind. 722,755 dall ...l 722,747
Loy * " - . : o - o >, [ » PR
should buy to get the recelpt for DUlling €€ |,mmoniated nitric of silver process? A. All ing of holst chains of, G. Mitchell....... 722,867 | 1eel building mach i, b B Morris et ul 723,117
signs, etc., on glass, such as a photograbh of| ;irg are now coated with silver. It is a|Crate corner strap, B. F. {,mmr 722,692 Petbing s, machine for treathé = 7 100888
5 ; N ° . Jrate or case, J. A. Taylor.. 722,771 &
a scene of any kind. I have seen it done DY| . ,.h petter coating than mercury and tin.|Cross head, B. J. Reill),’v _____ I 722900 | Hinge spring, T. Roche...... . 723,186
putting a liquid on a rubber stamp, then put _ | Crupper shield, W. P. Burke. oL 123136 | Hog nose cutter, G I Roux...... ggjgég
your glass tumbler on the stamp and dust a (8915) W. G. asks: Could you sug- Egﬁlvl:lotlélrcmsi‘.nk m‘]‘(’lergi&d;l}.si 55 ;ﬁgggg H',:i.:f_shoc: u(ijust;\bleouéi;m’;)',”l)'.. ‘W, Burr. . 722,935
white powder over it; then it was put in a|gest anything that I could mix with coal dust|Cultivator, G. L. Wallis................. 12190 | o et Knoehenbager. .. 723,163
5 . ‘ne r > - ’ i¢ » rame fo . Knochenhauer. ... b
baker and baked a certain length of time. I|so it could be used for family use? A. Coal CUHL;“H;?,Z gc_nln.r.u.tins u'lfn.l.xfxft.lng Ck' fttlﬂ . Hydi’oﬂdhmn burner, 'McLean & Picard.... 723,010
want to know what the liquid and powder are| dust is briquetted by mixing with coal tar or Currents, 1cctifyilié'a'lltclnutlh'g"iﬂ. Thul!..].silil 723:189 llydl‘(‘»lcalhuanulm,r initial heating dcvicc T
and how long to bake it? A. This method of|pitch, subjecting to strong pressure, and usually (‘lllti‘lln .pOIe D. R. Kinsell.............. 23,203 Hydrocarbon m’l‘l'::ir iig,;lit.i'lfé'{]é'viéé""“". s
Cutter head, K. Stutzman 723,066
etching glass is effected by the use of hydro-|partially coking after pressure. "To be com-| CGytter head, rotary, M. W. Mattison. ..... 723, JOVONS o eiiiiinannnnnennns . 722,988
fluoric acid, ammonium fluoride and acetic| mercially successful it must be conducted on a [ Cyele Stﬁel‘igg e (& F. Thoms... 723, tee C;;,%H'gmﬁ’]u?ﬁE‘L;’L,l’wéogmexngs’u g el
acid, or calcium fluoride and oil of vitriol.| very large scale as the installation is rather Donto] fusk press, S':l‘”'(,”ié\.vlié """"" BSLCT o uvvveneereseaensasiosscuseneeens 722,825
There are a considerable number of formul® |expensive. At the ordinary prices of anthra-| Dentist’s flask, A. S. bteis,cr“uld 1""",‘,‘1”(.’,‘1“‘."'“““' Ut Rldalis G 722,913
for this work, of which we give here a few.|cite, it has not hitherto proved ecomomical [ ook Giel” g‘ N e Indigo, reducing, Muller & Schwab. . 723,007
, S. .S 00 3 darcelle
1. Dissolve 8 parts of sodium fluoride in 100|to briquette coal fines in this country. Europe| Door, grain, M. C. Rowcli .. 72? pas E:g:ﬁ}_”“o‘m{; ‘}I:"vrl“'u_l“‘c‘m"'
, C. V. 2 1)

parts of water, and add-1 part of oil of vitriol.
2.10 parts sulphate of ammonia, 20 parts of oil

has no real anthracite, hence briquettes furnish
the only form of smokeless fuel, besides coke.

Door stop and holder, G. B. »
Dough mixing and rulsing machine,
MOOFE ecececcccscscccsscoscscscssoscns 722,658
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Insulator, third rail, S. B. Stewart, Jr.... 723 062

(Continued on page 233)
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siar Scrle,:w(?;tﬁng
5 Automatic
Lathes

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

MACHINE SHOP OUTFITS.

T00LS > SUBPLIES

 SEBASTIAN LATHE COcinirio
Foot and Power and Turret Lathes, Plan-

ers, Shapers, and Drill Presses.
SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O.

THE HALL
BRASS PIPE WRENCH.

A PERFECT TOOL
WITH FRICTION GRI)’
Bushings for all sizes and shapes.
Highly polished pipes made
up witbout scar or injury.

For Circulars and Prices =
WaLwWwoRTH MANUFACTURING Co.,
128 T0 136 FEDERAL ST., - BOSTON, MASS.

‘We manufacture gears
and vodies suitable for
. /{%,__W./”v_1 {

sell” supplies and can
furnish '\nty part orall
the parts for a gasoline
or steam rig. See our
late catalogue, FREE.

NEUSTADT-
PERRY CoO.,
326-830 S. 18th St.,
Sr. Louss, Mo.
New York, Export Agents.

THE EUREKA CLIP

The most useful article ever invented
tor the purpose. Indispensable to Law-
yers, Bditors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Boek marker and paper clip.
Does not mutilate the paper. Can be
used rep‘ eatedly. In boxes of 100 for 25c.

ad of all booksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample card, by mail, free. Man-
ufactured by Consolidated fet Jy
Pin (,o., Box 121, Bloomfield, N.J.

A UNIVERSAL
POCKET MEASURE

The only practical all around measure
p§cver made. Measures curves of all kinds

as straight work. Simpler than
or 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. If not at your
dealers send to us direct. Circular free.

STECKENREITER MFG. co
96 LAKE STREET, HICAGO.

PoweplreRope
: VER™

all purposes. We also

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

‘¢ 'ON °zI8

MOST POWERFULL WIRE ROPE MADE
BRODERICK& BASCOM ROPE CO.

ST.LOUIS, MO.

ALL WHO ARE INTERESTED
IN THINGS ELECTRICAL

can obtain our illustrated catalogue
by sending 2-cent stamp for postage.

P LIBERTY ELECTRICAL SUPPLY (0., 136 Liberty St., NewYork

MACHINES FOR ROLLING
SCREW
THREADS.

Any size up to 1'' diameter, 3"’
long. Four sizes of machines,
8F~ Send for Catalogue.

BLAKE & JOHNSON,
P. 0. Box 7, Waterbury, COnn.

TOOLS

FOR MECHANICS.

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

For PIPE- THREADING
or TING

there is no machine on the market that can com-
pare for ease of operation and excellence of work

vith  FORBES PATENT DIE STOCK

Vise is self - centerlng and dies are adjust-

e able to any variation of the tittings. Parts

can be duplicated at slight cost when worn

out. Will thread and cut up to 12 in. pipe.
CATALOGUE FRER.

CURTIS & CURTIS CO..
6 Garden St., Bridgeport, Conn.

& No. 30.
Range %4-21i in, .& L.

N P8u USE GRINDSTONES ?

If so we can supp:y you. Al sizes

mounted and unmounted. alwaye

kept in stock. emoer, we make a

specialtyof selec tones for all spe-
cial purposes. @ Ask for catalogue

na The CLEVELAND STONE CO.

> _— 2d Fleor, Wilshire. Cleveland. 0.

Little Wonder
TELEPHONE MA

FOR $g OO /@)i

We will send 2 telephones, 200 feet of wire,
and al) necessary staples, with full instrue-
tions how to put them up and operate.

HIPWELL MFG. CO.,
Allegheny, Pa.

D. L HOLDEN
REAL ESTATE TRUST BLDG,PHILA,PA

GEALED ICE MACHINES

SCIENTIFIC AMF_R CAN SEPT 2 1899

EGEA

SEE FIRST PAC

JL

Iron bars or tubes, machine for cutting, W.

Hoptinger ......cciiieiiiiiiieinencnns 722,843
Iron sawing machine, culd Carter & Wright 722,810
Ironing board, V. Savidge................ 722,758
Ironing machine, E. J. Lane.............. 22,858
Jail or prison, k. 0. Weary... ..T22,780, 722,781
Jar closure, J. W. Davis.........ccovvvuinnn 723 142
Journal boxes, lid construction for railway,

Symington ............0000e.. 723,069
Journal cooler, J. W. Marthis............ 723,173
Journal cooling and lubricating means, P.

WY § 5000600000000 000000030900006050000 722,875
Key ring, S. Mountford............ ..o 123,208
Knitting machine, Salzer & Walther...... 723,037
Inobs, etc., means for securing door, E.

Pearson ...........iciiiiiiiiiiiienens 722,887
Label<holder, L. Weigel.............. 723,093
Lace and cord fastener, A. H. Smith.. 723,055
Lacing tip, F. Richardson.......... 722,902
Ladder, Lorenz & Jones..... 722,865
Ladder attachment, Lorenz & Jone: 0 722 864
Lamp glowers, making eclectric, 8

13 (10 CIS8a6060 00 0000600000000000000000 722,702
Lam‘p glowers, sorting device for electric,

S A A ¥ 58000080008 0000 000000 00800 722,790
Lamp glowers, treating electric, M. W.

Hanks 722,701
Lamp, incandescent mantle, E. A. Schottel 722,915
Lamp shade holder, electric table, R. Walker 723,087
Lamp, signal, K Dressel.............. 23,145
Lantern, signal, R. Black.......... 723,127
Lantern, signal, F. W. Dressel.... 723,146
Lathe, copying, C. Seymour...... 723,044
Laundry bag, E. Bourne, Jr........ ... 722,801
Lemon squeezer, M. Redlinger, Jr.......... 722, 8‘?8
Lifting jack and stump puller, combined, C.

G. Hoffmann .......cceceeveescenccans 723,155
Linotype machine, J. S. Thompson........ 723,073
Liquids, ete., apparatus for controlling the

livery of viscous, C. F. Mendham.. 722,738
Locking attachment, S. Storm.............. 722,926
Locomotive and car for use on single rail

elevated railways, E. S. G. Rees...... 723,024
Loom jacquard mechanism, H. Hardwick.. 723,153
Loom warp stop motion, J. T. Cyreeen.... 722,818
Looms, thin place detector mochanilm for,

Shelters & Hunnewell................. 723,049
Mail box carrier, I. Unger........ . 722,929
Mallet, automatic, A. W. Browne.... . 723,134
Malt turning machine, D. D. Weschler...... 722,785
Mandrel for conduit sections, R W. Lyle.. 722,729
Manometric gage, C. Schmitz............ 723,040
Massage apparatus, electrical, W F. Hed-

L S S 585600000000 %: 300000800030 000 722,841

Mechanical movement, J. R..Carter........ 722,674
Mill. See Windmill.
Mine haul, single cable, C. W. Damron.. 722,951
Mitten, W. Lodge....ovivevieniinnnnnn, 722,863
\Iolders flask and gate, S. Griffith 723,151
Motor, C. CoX........ 722,948
Mouse trap, W C Hooker. 722,842
Mower attachment, G. F. Bu, 722,673
Mower bunching attachment, J. W. Latimer 723,166
Muffler, exhaust, A. Winton 723,111
Music recording apparatus, L. O. Riss 722,904
Nail or tack heading apparatus, A. H. Briz—

LT 56660000806 60000600000000000000000 722,669
Nickel ores, ete, treating, T. Jenkins,

723,158, 723,159
Notice board or the like, F. T. Vine...... 722,777
Nut lock, L. V. Rathmell............ 722,751

Nut lock. W. U. Rosenthal..
Oil burner, H. Luckenbach
Oiling cup for lubricators, auxiliary hand,

F. W. Edwards...........coiiiiinnnns
Ore concentrator, J. B. Arthur.
Ores, treating, F. R. Carpenter. 3
Ores, treating, P. A. Knappe..............
Packing apparatus, automatic

Robinson
Packing machine,
Packing, piston rod E Ww. Tu

. 723,030

723,206

723 212

. 723,200

723,072
723,220

Padlock, F. Soley......ccoiiieiinnnnnannnns 723,059
Paint can and paint mixer, combined, J.
E. Furlong......ccoieiiieerieennenennns 722,833
Painted surfaces, composition for cleans-
ing, Watkins & Screeton.............. 723,089
Pamphlet coverer, C. Owens...... 722,880
Paper bag maclfine, C. S. Jackson. 722,986
Paper pulp, Coleman & Toxey..... . 723,137
Paper pulp screen, S. H. Tihhotts 723,078
I’ap(-r roll bushing or plug, C. E. Thur-
.................................. 722,928
Papu- roll holder, C. E. Turner.......... 723,081

Parcels, ete., d(-vice for carrying, F. Doughty
Pasteurizer, cream ripener, churn, and but-

722,956

ter worker, combined, D. W. Payne.... 722,886
Pea sheller, green, B. E. Preston........ 722,895
Pen, fountain, P. E. Wirt 3 723,113
Penholder, J. R. Grymes.. . 722,698
Pencil sharpener, Fassett 722,826
Petticoat, H. L. Klein.............. . 722,854
Photographic developing apparatus, L.

................................ 722,813
Photographic film, W. H. Smalley.......... 723,054
Piano automatic attachment, .J. A. Smith.. 723 0.)6
Piano keyboard attachment, G. G ahr... 722 998
Piano, upright, A. G. Gardner. 0o : 722,967
Picture post card, ete., A. Ja: . 722,711
Pipe core machine, F. Britz.............. 722,670
Pipe coupling for deep boring devices, T.

1125 115000 00060000000000000000000003000 722,764
Pipe drive head, P. H. Mack........... . 722,866
Pipe molding apparatus, O. Bergstrom...... 722,939
Piston, R. Morrill..........c.ovurerannnn. . 723,005
Planter, check row corn, J. P. Fox . 722,966
Planter, corn, E. M. Heylman....... . 723,201
Planter, seed, L. L. Bevis .. 722,799
Planter, wireless check row corn, W. W.

watson ............. .. 722,779

Plaster, wall, W. H. Or
Pneumatic transmission sy:

723,015

eller . .. 722,667
Pole or post, C. . 723,085
P0St, W. A, NODIC...uuunusrnnresreesnnnn 723,013
Powder dispensing device, G. L. Wernet.. 722,784
Precious metals from solvent solutions, scp-

arating, P. Schuch, Jr.. 722,762
Pressure regulator, J. E. Spencer .. 723,060
Pressure regulator, B. Zindel.... . 723,118
Printer’s quoin, H. A. White............ 723,099
Printing and addressing circulars, etc., ma-

chine for, J. O. Clement.............. 722,811
Printing press stop motion, G. R. Williams,

723,107, 723,108
Printing surfaces, producing, O. Forster . 723,198
Propeller, T. Edgington............c.ccvvune 722,958
Puller. See Staple puller.
Pulley, belt, P. Medart............ 722,734, 722,735
Pulverulent, granular, or like substances,
apparatus for discharging Weiss & Gi-

roud ........ . 722,783
Pump, L. J. Ph 722,749
Pump, feed, A. B. . 722,871
Pump rods, gripping nttnchm(‘

J. W. 08de8. . .itiiiiiiiii e 723,026
Punch and shearing machine, combined, O.

ISNUdSON . .iviiieiiiiiiiiii it 723,164
Puzzle, -C. A. Bennett. 722,668
Puzzle, J. L. Adams....... 723,120
Pyrometer, Taylor & Gantt................ 722,776
Rﬂﬂ braco and tie plate, combined, D.

................................. 723,214

Rail Joint, A. H. Ambler. . 722,660

Rail joint, A. L. Rosvmnnd 722,907
Rail shoes, circuit breaker for third, M

S 2 723,115

Railway coach, C. Ansorge................ 722,795
Railway crossing gate mechanism, auto-

matic, J. N. 1 {00 00060000000 000080600 722,845
Railway cmront cnllocting device, electric,

C. o XY /50000000000300900000000000 722,772
Railway frog foot guard, G. Holtmann 1 723,156
Railway rail bond, electrie, T. Kerr. . 722,991
Railway rail cnupling, electric, T. Ker 722,992
Railway rail joint, H. Glover............ 722,971
Rnil\w} structure, elevated, G. II. Thom-

................................... 722,773
Rnt(-hot wrench, C. B. Gracey. .. 722,695
Rectifier, E. ThOmSON . .....v.oonns .. 723,076
Roi’ractory material, E. G. Acheson. . 722,793
Relay, W. W. Dean.......cocvvuviennenns 722,680
Ring. See Key ring
Rivets, device for electrically heating, H.

Ao VL 56 5600000000500000300000000050 722,728
Rivets, heating, 5 . . 722,727
Rock drill, V. Schneider 722,914
Rolling mill friction driving mechanism,

C. A. Erbsloh.......... ..o, 722,685
Rope clamp, C. Crowe. .. 722,949
Rotary engine, H. Igel..... .. 722,710
Rotary engine, T. Oliver.................. 722,742

(Continued on page 234)

RUNS EVERYWHERE

Our new red catalog

OLDS MOTOR WORKS,

O/e Best Thing on Wheels

ALL ROADS ARE ALIKE TO

O/%e OLDSMOBILE

Nothing to Watch but the Road Ahead.
illustrates and describes it in details
THE PRICE IS RIGHT

DETROIT, MICH,

WhattheCriticsSay

e

Automobilists throughout the country and many abroad
give the greatest possible praise to the

CONRAD Gasoline Motor Vehicles
for their beauty. comfort, simplicit; reliability and
durability. Carefully selected materials and the best
and most skilled mechanics are employed.
descriptive booklet sent on ap plication.

CONRAD MOTOR CARRIAGE CO., Buftalo, N. Y.

CREST MOTORS

FOUR CYCLE GASOLINE. For A

Illustrated

Primitive Method of Locomotion, Nineteenth Century.

Ease of Operatlon

) is of paramount im-
]\(lrtance in motor vehicles. lmtant wneous speed control, most
convenient steering device and immediate access to every part
of the mechanisin, are points of marked superiority in

Touring Cars

Each part is interchangeable, and—except body and tires—is
made in our own factory under constant, watchful supervision,
and is subjected to severest tests.

The Rambler can therefore be used by anyone with absolute
safety, and will carry two people over any ordinary road in
any kind of weather.

and Stationary Purposes. 3% and 5 H. P. Air Cooled, 5 and 7 H P.
WaterCooled. CREST MFG. CO., CAMBRINGE,Mass.,U.S.A.

Gasoline Launches
and Englnes Launches

and Engines

Tregurtha Water-Tube Boilers

Bargains in Second Hand Launches.
Send s1x 2-cent stamps for catalogue.

MURRAY & TREGURTHA CO.,
340 West First St., South Boston, Mass.

MAGNETIC Metal Separator

Separates iron turnings, filings, etc.,
from brass and other metals. lron
adheres to magnets in cylinders,
separating it from other particles.
Brass stock so cleaned can be nsed
for best work. 3 sizes, 1,500 to 4,000
daily capacity. Used in leading ac-

tories. anufactured by
S~ Ezra Sawyer, Worcester, Mass.
WITT GASOLINE

Engines

Latest «‘iiesipms,

for over 12 years.
WITIE IRON
WORKS CO.,

517 West 5th St., =

KANsu Crry, Mo,
Cat.

QUICHKH ADJUSTING
Without a Rival

TOWER @& LYON CO.
95 Chambers St.,, New York

Our
Specialty : €5
Knock-
Down
Boats of any
description
AMERICAN BOAT & MACHINE CO.,

ROW, SAIL AND PLEASURE BOATS,
Marine Station. ST. LOUIS, MO.

Wordelyonder =" Acetylene Burners

e (18
X T TN !

. . Give Highest Possible Candle Power.
STATE LINE MFG. CO.
8 Jay St., Chattanoogn 57 Washington St ,
NEW YORK TENN. U. I
Price

$16.

BAS ENGINE
IGNITERS

for Marine, Stationary and
Automobile engines. Will
save their cost many times
over in one year.

Write for circulars.
The Carlisle & Finch Co.,
233E. Clifton Ave., Cincinnati, O

“The Sharer”

A new foot power that can be a.pplied
to all light machinery. A Kkick starts
the machine and an occasional kick
keeps it going. Send for our Booklet

SLOTKIN & PRAGLIN,
210A Canal St., New York

Rawhide Pinions and
Accurate Metal Gears

Can furnish anything in
this line. Get our prices
THE NEW PROCESS RAWHIDE CO.
Syracuse, N. Y.

© 1903 SCIENTIFIC AMERICAN, INC.

C lete Illustrated Catalogue fully describin;
the various points of undeniable superiority, 7
mailed free. Ask forit. Model E (like cut)

THOMAS B. JEFFERY & CO.,
'KENOSIIA, WIS,

SIT RIDE«~ SLEEP

ON AIR
“PUfoclion” s,

For Berths and Seats on Ships, Yachts and
Small Roats; used as Life Preservers in emer-

gencies. kor Beds at Home, Hospital or n
Camp. Send for ftee booklet D.

Automobiles Fitted and Upholstered throughout
Non-absorbent, Odorless, Hygienic
Fully Guaranteed
Conform to every curve of the body
Mechanical Fabric Co., Providence, R. I. §
New York Office, 16 Warren Street

Apple Economical Gas Enginelgniters

Are positively the best
built  for Stationary,
Automobile and Marine
Gas Engines, either toucn
or jump spark system.
We are the leaders in the {
manufaccure of Igniting
Dynamos, Magnetos,
Governors, Coils, Plugs,
etc. Write for printed
matter. The D: nyton
Eleetrical Manfg.
Oompany, No. 80 South St. Clair St., Dayton, Ohio, U.

Jump Spark Coils

For Gasoline Engine Work.
Sendyto the

Dow Portable Electric Co.,
for catalogue of spark coils, plugs,
carburettors and am-meters. 'The
best that are manufactured.
General office, BRAINTREE, MASS.
Members of the National Association
of Automobile Manufacturers.

STUDEBAHKER
ELECTRIC

AUTOMOBILES

No Expert Chauffeur Needed.
Can be Run Any Day in the Year by Any Member of the Family.
Wide Touring Radius.

A Successful Hill Climber.
Smooth Operation. Reliable Brake Con trol.
Great Strength ot Construction.

rtwe Catalo ue on Application.
Can be seen at the following repositories, where we also show a full
line of our celebrated vehicles and harness.

STUDEBAHKRER BROS.

StUnkBAKER BRos. Co., of New York, Broadway and Seventh

MFG. CO.

Av., corner 48th St., New York City. é'rummu(xn Bros. Mra.

Co., 378 to 388 Wabash Av., , Chicago, Il
BnANc“ HoOUSES AND SELLING Am:NN in all other principal cities.

Factory & General Offices, SOUTII BEND, IND.

territory not already covered.

Firat-Class Agents deslred In J
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Roundabout sailing apparatus, A Nitterman 723,162
' Rubber boots or shoes, foxing for, I J.
a ua e 00 S T N S ST 722,823
® | Rubber slllovs', nw«hlnnism for manufactur- T -
ing, . J. Doughty.....cooiiviiiinne. 22,8
FFP Ruling parallel lines, apparatus for, W. ’ Fo‘low \
REVISED and ENLARGED EDITION Schmitt oo i e e 72&0%9 4 \
' o ' Sand, treating molding, W. J. Patterson.. 722,885 h i
The Scxentdtc .AmCﬁCfallz Sunding device, J. J. Kenne . i N t‘ e [ \‘|| .,,)\
O eceipts, | Sash fastener, H. . Fay.. ¥
GYCIODGdlﬂ Notes and 3 | H420 ook ghd Uet, J. 8. miié ; Keystone \\g>""
Sash, window, J. Beazley....... A\ S
Scale, railway, M. E. Reisert ) A
. Queries. > | e ete, sheath for, H. C. Wilimott 723109 - ‘ \\
15,000 Recelpts. 734 Pages. Scoop, l‘i)liit(slgh &Ib‘loisc']lj‘munu.. ;g&g(‘g ' " >
= s P Se v, nding, I. S urner 3,082
Price, 35_-00 in Cloth. $6.00 in Sheep. $6.50 Sewing machine bobbin latch, W. A. Mack 723,170 ' '
in Half Morocco. Post Free. Sewing machine tucking gmde, W. M. Am-
This work has been re- IMCPIAN ottt iteeneinneeneenneineens 723,121 ‘When you buy a watch, first select the works and
vised and enlarged, Sgagte adJust(Er, \\'li] A “L i\{- SBcheglf] ------ ;ﬁ'g};ﬁ then tell tkgjeweler you want a Jas. Boss Stiff-
AMCRBUDDOLLIRVCICL . H. Burcher.... 5 ened Gold Case. To protect yourself from decep-
900 New Formulas. | Shafting sleeve, flexible, A. W. Browne.... 725;:13-‘:! tion be guided by theri{eystoﬁetrade-mark Whlgh
The work is so arranged S}]{lrponer, Bucking & Brown 72. , 805 you will find in every
be of us t only to Shirt neckband, D. B. Coon....... .. 723,141
’éﬁto € 0. ]‘ll“e ’{’%L% };he Shoe polishing machine, I&. Daggor. . 122,679
he specialist, but to the | Shoe regoring device, N. 8. Wukef 723,086 °®
ﬁwe a place in every [ Shoestring fastencr, A. P Pitman... 722,891
home and wor kshop. Showecase for cunfﬁ-lmn\, K. l'.mu . 7%% 7;‘) Stiffened
circular containing full | Shutter worker, . Osborne... . 722,878 watc" case
l’.)l‘ablet of CO{ltealS will .Sulostick and quoin, combined,  Rh & e
e sent on application. | TIUIMP ..ovvnnvinntineenneinneseernanns , 75 .
Those who already have Slftmg machme, sand, J. W. Sappington et Be“‘er than an all-gold case because stronger;
the Cyclopedia may E S N A 723,187 cheaper because no gold i8 wasted. The Jas. Boss'
Slgualmg o U T Eld0066000000000000000000 723,188 Case is guaranteed for 25 years. Won’t wear thin,
1901 APPENDIX. :Slllcon, oxygen, and carbon, producing com- ’ Send for book.
pounds containing, E. G. Acheson...... 722,792 The Keystone Watch Case Company, Philadelphia.
Price, boggéill)gl((:‘]oth 8100 E{{ng:e tl("lijggvr b!{n\cbém’issm,“J. J. Hewson.... ‘;32:7(&(} v PR B
_— Skirt, adjustable, . Stillson.............. 23,063
TWENTY=TH|RD EDITION Skirt, susppor]gor and shirt waist holder, F. 722’02
)11 19119560090000000000300030300000 5 921
EXPERIMENTAL SCIENCE gi(irt, “‘()manl’s. 3 Adlnfr. 0o d oa ] 72:}:1‘.}1
ate or similar device for educational pur-
By GEORGE M. HOPKINS ‘ DOSES, . KINZ.uouiireionnonn..ns 722,004 | If you want the best CHUCKS, buy Westcott’ MONOPLEX |NTER[}0MMUN|(}AT|NG
y . Smelting furnace, crucible, Forsbach & Clere 722,831 Little Giant Double Grip
Reviged and Greatly Enlarged. 2 Octavo Volumes. 110 [ Smoke consumer, J. & W. Wildman 723,104 Drill Chucks, Little Giant TELEPHONE $4 00 h
Pages. 900 1llustrations. Cloth Bound, Postpaid, Y Nk e oo 'y Y eac
$5.00. Half Morocco, Postpaid. $1.00.  Or Smoke consuming means, G. Boullet...... 722,940 Drill Chucks The simplest and most reliable nstrament now on
’ o SO 5 3 v MRS - rehal
, J. . i
Volumes Sola Separately: Cloth. $3.00 Soap cutter and spreader, J. J. Gaynor, re: Improved, h e Absil teed f
Volume: H alf"M 0rocco, Issue ...l 12,100 Oneida Drill 'D)e'l;:l;‘m;:\ﬂg'md et as o Snd anybeds cam
L 4.00 p‘er Voluwme. ’ §“1“ ]i‘V(‘lhlg machine, B. Philli 4 . 722, 82::)) Chucks, Cut- install them. Send for eire u{lrtle%l r|bmgbthret>3 sys-
EXPERIMENTAL SCIENCE is so well known to Svlutions, concentrating, A. Gur . 723,15 tems and the advantage of our instruments.
many of our readers that it is hardly necessary now to . Sound recording and reproducing m Combination Price, 7 Station Instruments, #4.,00 each
give a description of )2 (11 1560 8600000060000080080080000 722,977 Lathe Chucks, Gear:d‘ | Price, 11 Statien Instruments, ~4.50 each
this work. Mr. Hopkins ' Sound reproducer, W. Tures.............. 722,776 | Gombination Lathe Chucks, Plain Universal Lathe oo, ® Eud  Tnstruments, 2,50 each
deciced some months ; Spinning machine roll cleaning device, V. Chucks. Independent Lathe Chucks. Made b ATWATER KENT MFG. WORKS,
ago that Igi would be S Miaheu i o R T 723,172| Westcott Chuck Ca., Oneida, N. Y., {J_ S. A. 110 N. 6th St., Philadelphia, Pa.
vecessary to prepare a, Spinning mule, Golland & Whyte.. 722,973 | Ask for catalogue in English, French, Spanish or German.
new edition of this work ' Sprinkler head, C. W. Kerstoter. ... 723:1(‘5 Ffmsr PRIZE AT (%ILITMBIAN éigosn‘um. 1593, SMALL DYNAM ns
in order that 1he many ;| Stacker, pneumatic, C. N. Leonard.. 723,204
wonderful  discoveries | Stair, counterbalancing, P. L. Larson 722,854 o ”» For eight 16 candle power
‘of modern times might | Stamp, hand, B. B. Hill..... .. 0000 122707 | FACTS about “THE FORSYTH lamps.” Suitable for light-
be fully described in its | i Staplo'pullor', G. P. Haley.ovnnnnnnns 722,975 | A simple, strong and perfect working * Coaster Brake.” ing your home or office.
pages. Since the last Station indieator, C. D. Osborn. 722743 Parts readily adjusted wnuout removing wheel from substantial machine built
edition was published, l Steam generator, " AL S, Kiefor 122,717 frame. No friction, for constant, use. Write
wonderful develop: Steam or other fluid pressure motor, F. Lam- no backlash. Under for price and description
ments in wireless tee- lough p » 4 792,722 absolute control at of complete outfit. ata-
BranhY oF moxa P! | steel artlcles, device for case’ hardening, T, - 2l times.  Brake s Jorues R,
B , J. o
was necessary. there- P. TAWEANCE . v v v rnnnnnns . 723,167 will not wedge. All J. ANDRAE & SONS,
fore, that a good deal of | Stereoscope, Kirkpatrick & Dryden 722,851 v the good points of 219 West Water Street,
new matter should be | Stirrup, Nikolafsen......... 722,877 other brakes and Milwaukee, Wis.
added to the work in| Stone, decorating, E. E. Hip, . 722,708 : : A none ot their objec-
order to make it thor-! Stopper. See Bottle stopper. : tionable features.
hly up-to-date, and | Store service apparatus, A. I. W. Beg . 722,937 | FORSYTH MFG. CO.,, = = Bufialo, N.Y. WO RK SHOPS
so‘r';lethg&‘)bg;gg;" IZ;%Z Street inglcagvr and advertiser, nutumatic, -
been added. On ac. G eader. .. AT LT AL AP PT Y] 23,182 | REVERSING STEAM TURBINE.—PAR- | of Wood and Metal Workers, with-
count fotfhthe h;‘CTﬁagig 2335;15‘(‘;‘ a[}:gtc‘ycla;ngt, Grmc}(f (g'vr‘§v Bozarth 7223’2"' som’s recently perfected turbine for boats. Illustrations | €Ut steam power, equipped with
size of the wor! ’ g

been necessary to divide
t into two volumes,
handsomely bound in
buckram.

A Complete Electrlcal Library.
By ProF. T. O’'CONOR SLOANE.

An inexpensive library
of the best books on
Electricity. Put up in a.
neat folding_ box,
Shown in. cut. Ckor the
student. the amateur, the
worksbop. the electrical

leneer echools and
col eges. Comprising five
books. as follows:

Arithmetic of Electrlclty
38 pages, . $1.00 |

Electric Toy Makmg§ 140
- . $1.00 |

pages, .
How to Become a Suc- |
cessful Electrician, 189
pages, . . . . $1.00
Standard Electrical Dic-
tionary, 682 pages, $3.00

Electricity Slmpnﬂed 158 Five v f)’umes. 1,300 pages
pages, . $1.00 and over 450 illustrations.

A valuable ami wndispensable addition to every library.

Our Great Special Offer.—We will send prepaid
the abovetive volumes, handsomely bound in blue cloth
with silver lettering, and inclosed in a neat folding box,
as shown in the illustration, at the Special Red uce
Price 3. for the complete set. 'T'he regular
price of the five volumes is $7.00.

The Progress of Invention
In the Nineteenth Century

By EDWARD W. BYRN.

Large Ucuwo
300 Ilustrations. Pric es?

In‘[Mutl Postpaid. Half Red

oroceo, Gilt Top 84,00,

THE most mmportant bock
ever published on inventicn
and discovery. It is as re:ds
able as a novel being written
in 'ﬂ)opulur

he book glves a most come

prehensive and coherent ace
count of the tgrovress which
distinguishesthisasthe *‘gold=
en age of invention,” resulte
ing in industrial and commere
cial development which i8
without precedent. A chrono-
logical c:lendar of the leadin
inventions is one of the mos!
important features of the
book, enabling the reader to
refer at a glance to importart
inventions and discoveries ¢f
any particular year. 1'he book
is printed with large type, on
fine paper, and is elaborately [
illustrated by 300 engravings < ..
and is attractively bound.

480 Pages.

NOW READY.

ModernMachine
Shop Tools

Their (‘onstruction, Operation and Mam u=
lation, Includ’lug Both nd a r
Machine Tools.

By W. H. VANDERVOORT. M. E.
Large 8vo. 576 Pages. 613 Illustrations. 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 mamner. Special care has
been taken to eliminate all matter not smctly pertain-
ing to the subject, thus making it possible to give the
reader complete fnforms.uon 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 given in proportion to their relative 1m-
portance. The illustrations represent the very latest
tools and methods, all of which are clearly described.
Each tool is considered from the following points:
FIRST—I1ts conetrucuon. with hints as to its manu-

tac
SECOND—Its operatlon proper manipulation and care.
THIRD -Numerous examples of work performed.
CE™ Full descriptive circulars of above books will be mailed
free upon application.

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

.\uspomlers, C. L. Buschmann....

Suspenders, H. C. Hine...............

Switch operating device, A. Hepola..

Springe, W. M. Decker........coveveeennnns
Syringe case, hypodermic, T. A. Chappell.. 722,943
Syringe vaginal nozzle, W. M. Decker.... 722,954
Syringe rectal nozzle, W. M. Decker.... 7229o!
Table and desk, combined, F. H. Dukesmith. 723,148

Tanning, M. C. Lamb.......cccvvvieeinnnnns
Telegraph, electric, I. Kitsee
Telegraph pole socket, C. H. Baker
Telegraph system, alarm, A. Goldstein.

L. 123,199

Textile material non-inlammable, ren

ing, W EY Rt 0n000000060000 723,088
Theatrical appliance, D. J. Canary. 722,808
Thresher, J. J. Skinner............ .. 722,919
Threshing machine, H. L. Hunt....... ... 123,157
Threshing  machine  grain sepurator, I.

M. COOPET titieiiiinnenrensancannnns 722,815
Tile, roofing, H. B. Skeele.....cooveivnnnn. 722,918
Tiles, etec., press for the manufacture of

stove, G. Bahr ........ccovuiivinnnnnnns 722,661
Time recording device, J. K. Barber........ 722,934
Tin from the surface of other metals, re-

moving, A. K. Baton...........co0u0ne 723,197
Tine and cranberry scoop, W.

DEHCE 2 eeoaacsienifibionsioneseassoaesoasss 722,732
Tire, composite wheel, F. 1. Braddock. . 722,804
Tire set, J. B. Kimbell....... ... 0., 722,993
Tires, manufacturing pneumatie, U. P.

Smith 723,057
Titanous chlorid, manufactu ) 723,217
Tool handle, C. V. B. Reeder. T22,89¢
Tooth, artificial, T. H. Whltesule 723,102
Tooth powder box W. H. Hall..... 722,699
Tower, G. G. (:uy .............. 722,839
Toy, H. S. MacKaye . 722,731
Toy, H. K. Reed 723,023
Track gage, automatic inspection, H. B.

DY (3 11« + W 722,739
Traction wheel, Breed & IT . 723,132
Trap, J P. Wh Bite. . vvvnrsnns .. 723,100
Tread power, W. De Grav .. 722,820
Trimnming, H. T. Loomis... .. 722,996
Trolley, H. Lambert . 722,862
Truck, G. W. Davis....... 3 722,952|
Tube cleaner, C. A. Pratt .. 722,750
Tug, shaft, Z. Wiggs........... .. 723,222
Tumbler washer, K. Ii. Murphy. . 723,009
Twine, G. H. Ellis. 722,960
T“lstmg machine, 722,821
Typewriter carriage shifter, J S. Parmenter 722,884
Valve, automatic oil feed and check, Ivor

O 2 IR 723,211
Valve, balanced, S. Martin................. 722,733
Valve, collapsible, piston, W. G. Sinnamon.. 723,052
Valve extractor, C. Goodrich............... 722, 694
Valve for hyvdraulic rams, compensating, P.

i (0 1 N 5588000800 068008000000aB0000 722,676
Valve for syringes, atomizers, :

. Schwerin «..ooeiiiiiiiiiiieennnnes 723,042
Valve, gas engine, L. I*. Burger.... .. 722,672
Valve, operating, C. L. Moore......... . 723,002
Valve, steam engine, IT. W. Germiner..... 722,970

Valves on explosive engines, mechanism for
automatically opcerating exhaust, J. E.
Jones ...l

Vault trap, N. A. Stephe

Vehicle guiding appnmtus. A. d.
Vehiele, motor, G. Scott. 22 )
Vn-hmlo, pleasure, L. A. ’I‘hompson ......... ‘3074
Vehicle steering gear, motor, F. Lamplough 722,72:
Vehicle steering mechanism, motor, R. Wat-

1 50000 0088000000 0008080000.0000000000 723,090
Vehicles, foldable hood for wheeled, J.

) (UL () 88000 0a8000600000800000003800 722,873
Vise, machine, Crippen & KKellemen........ 722,677

Wagon body and hay combined, H.
S. Cunningham ............c.citiunnans
Wagon, dumping, C. Pullar

rack,

Whatch, stem winding, A. Aune T27

Water closet seat protector, J. A. G. Power 723,021
Water heater, Haug & Brown............. 22,703
Weather strip, door, L. B. Rolph 723,029
Weed destroyer, J. Bondurant .. 723,129
Well cup, oil, ert........ 723,09

Wheel attaehlng device, W. Runge

. 722,909
Whhking, mixing, or similar ma

K. & G. S. Baker.. . 722,664
“indmlll J. P. F. F‘Iaig. . 722,686
Window, W.OSCRART ©nnaneen s 723,038
\Vindnw, metallie revolving, L. Christenson. 722,675
Windows, transparent panel for glazed, F.

Ao JUMeAN .. iiiiiiiiiiiiiiieaaa. 722,847
Wood plates, making, F. A. Manuel. 722,999
Wood seraper, L. F. Deffaulx....... . 723,147
Wrench, M. Barber ....... 50000 . 722,665
Wrench, E. C. Smith....... csesesssesesccss 122,920

DESIGNS.
Bracket, M. G. Priore...... . ceeese.. 36,246
Brushes or similar artu-lps, " back” fnr, S.
O. Bigney .........ciiiiiiiiiiannnn.. 36,245

(Continued on page 235)

showing details. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from
this office, and trom ail newsdealers.

GASOLINE

ENCINES

Marine & Stationary
from 1-4 to 16 H. P,

A thoroughly satisfactory engine
at a moderate price.
Write for catalogue.

THE CLIFTON MOTOR WORKS,
233 E. Clifton Ave., Cincinnati, o]

A GOOD INVESTMENT

For $1.75 we will send by express (not Prepmd),
complete N. D. Outfit with tull instruc-
tions for learning TELEGRAPH
- OPERATING.
Atascinating study
that will enable you
to earn good wages.
Send 25 cents for uni-
versal dating stamp,
by mail, postpaid.
Send for ourcatalog.
5 Established 187Y.
J. H. BUNNELL & Co., Inc. 20 Park Place New York

DRY BATTERIES.—A PAPER BY L. K.

Bohm, treating of open circuit batteries, historical dry

batteries, modern dry batter#es, Hellesen’s battery,
Bryan’'s battery, Koller’s battery, and tne efficiency of
dry cells. With'three illustrations. Contained in Sci-
ENTIFIC AMERICAN SUPPLEMENT, No. 1001. Price
10 cents. "F'o be had at this office and from all news-
dealers.
Astronomlcan &
Engl neermg
Instruments

MANUFACTURED BY
W. &. D. MOGEY,
Bayonne City, N. J.
8" Send for Catalogue.

s RELIABLE

B is 2 word that stands for the
best Incubators and Brooders
in the world. Each has special dis-
f tinguishing features. Send 10c postage for
Book No. 19, just out, giving guaranty of
'money back lﬂno\lhawﬂa not nﬂufmiory

1iabl, dB C

110
Yards Fine Poultry. Box B 105 qduy, Iilinols.

BARNES’ FOOT POWER (L
MACHINERY .

allow lower bids on jobs, and give
greater profit on tbe work. Machines
sent on trial if desired. Catalog Free.
W. F & JOHN BARNES CO.
Established 1872,
1999 RuBY ST., ROCKFORD, ILL.

VELOCITY OF ICE BOATS.—A COL-

lection of interestiog letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of Ice
Boats, demonstrating how anrd why it is that these cratt
sail faster than the wind which propels them. Illus-
trated with 10 explanatory diagrams. Lontamed in Scr-
ENTIFIC AMERICAN SUPPLEMENT, No. 214. Price 10
cents. To be had at this office and from all newsdealers.

PERFECT = PUMP - POWER.

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

THE INTERNATIONAL
KEROSENE OIL ENGINE
isthe most simple, compactand power-
ful ever constructed for ?Tﬂﬁtlc&] pur-
poses. Needs lessattention,is less lia-
bie to get out of order and is cheaper
to run than any engine manufactured.
Simple, durable, economical and relia-
ble. Nothing but ordinary Kerosene
Qil required to run it. Safe and easily
operated.

Internationa! Power Vehicle Co.,

STAMFORD, CONN.

THE COMPLETE
KITCHEN CABINET

Made of Oak, has a 60 pound flour
bin, kneading board dish pan, plenty
of drawers, etc. Everything that a
cabinet should have.” Made very
substantial arid well finished. Better
than a pantryv. Ornamental and use-
Y ful. Price $16. Fully guaranteed
aa{ and shipped on five « ays’ trial.
McCLURE MF6. CO,,
Marion, Ind., U. 8. A.
‘Write for descriptive circular.

Hut Che

394 PAGES.
OBLONG QUARTO.

1902 EDITION

orld’s Frighting Ships

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

Used as a text-book in European navies.
absolutely correct and complete work of the kind published.

OVER 3,000 ILLUSTR ATIONS.
CLOTH.

The onl

PRICE, $5.00, POST FREE.

gram of each vessel.

CONTAINS :—A photograph of every warship in the world; also a silhouette and a gun and armor dia-

CONTAINS :—The length, beam, draught, horse power, speed. coal supply, number and size of guns
thickness and disposition of armor of every warship in the world.

in the worl

CONTAINS :—Tables of tge size, weight, velocity, energy, penetration, etc., of every gun of every navy

CONTAINS :—A series of chapters by noted Admirals, Naval Constructors and other experts of various
navies, on vital questions of the day in naval construction, tactics, and strategy.

CONTAINS :—A com)
ing strength.

arative table (by the author) of the strength of the navies of the world—the most
scientific attempt yet made to classify the world’s warships and navies as to actual ficht-

find a place in every library.

IT SHOULD BE NOTED that this work is from the pen of a naval critic and exper
tion is far-reaching on both sides of the Atlantic. ill
those who follow the course of naval development, and as a book of reference should

w hose reputa-
It will be of fascinating interest to

© 1903 SCIENTIFIC AMERICAN, INC.

MUNN & CO., Publishers, 361 Broadway, New York.
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It’s a Guarantee of Quality
2,000,000

Sold in 12 Years

EVERY REEL WARRANTED
Booklets mailed free

. The Andrew B. Hendryx Co.
NEw HAVEN, Conn,, U.S. A.

A (UAKER (TY[ANDMARK
More than 150 mith Premier § Typewriters
are used by the City g Deparfmenfs

having Offlc e in thigfE8 Buildinsg.

rl)ln]a(lelpkia dy Ha”

550 feet in heght

USA

THE SmiTH PREMIRIVPEmItR@

SENSITIVE LABORATORY BALANCE.
By N. Monroe Hopkins. This *built-up” laboratory
balance will weigh up to one pound and will turn with a
quarter of ag)osm e stamp. The balance can be made
by any amateur skilled in the use of tools, and it will
work as well as a $125 balance. The article is accom-
panied by detailed working drawings showing various
stages ot the work. This article is contained in SC1¥N-
TIFIC AMERICAN SUPPLEMENT, No. S4. Price10
cents. For sale by MUNN & CO., 361 Broadway, New
York City. or any bookseller or newsdealer

PRINT MY OWN CARDS

Circulars, newspaner Press, 85.
Larger size, $18.00. Money saver.
Big pro fits printing for others.
Type settlnz easy, rules sent. Write
for catalog, presses, type, paper, etc., to
factory, The Press Co., Meriden, Conn

SALESMEN AND
AGENTS WANTD.

ACES—Our Famous Pur-
ater Still, a wonderful inven-
tion—beats Filters. 72,000 already sold,

Demand enormous. Everybody buys.

W Over the kitchen stove it furnishes
plen!y of distilled, aerated. delicious,
Pure Water. Only method—saves
Eif lives and Dr. bills; prevents typhoid,
malaria fevers, cures disease. rite
for Booklet, New Plan, Terms,
E. Address,

e. F'
Harrison Mfg. Co.. 16 Harrlson Bldg., Cincinnati, 0.
A FOLDING CAMERA. — WORKING

Drawings showing how to build a folding camera. A
practical paper by an amateur for amateurs. 4 illustra-
tions. Contained in SUPPLEMENT 1021, Price 10
cents. For Sale by Munn & Co. and all newsdealers.

BILLIARDS and POOL

Library-Dining-Billiard-Pool
Rine
ine
styles. %4, 3, % Standard Size. Catalogue Free.

Handsome, massive Tables. Equal ln every
COMBINATION BILLIARD MFG. CO.,

Indianapolis CombinationTable
388 N. Claypool Bldg., Indianapolis, Ind.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.

Anyvone sending a sketch and descrintion may
quickly ascertain our opinion free whether an
invention 18 probably patentable. Communica-
tions strictly contidential. Handbook on Patents
sent free. Oldest agency for securing patents.

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

Scientific American,

A handsomely illustrated weekly. Lnroest cir-
culation of any scientific journal. , $3 a
yesr; four monthy. $1. Sold by all newsdealers

MUNN & Co,z61 sroacway. New York

Branch Office, 625 F St . Washington, D. C.

Tile covering for Hoors or other surfa
) NG 15 {8 68808 660000000000805300800 36,247
TRADE MARKS.
Bath tubs, T. G. Knight ................ 39,948
Bcvcrage, certain named, Sociedad Vinicola,

S. & L. Durlacher.......c.ovvvevennnn. 9.).5!)
Beverages, tonic, Kalola Company.......... 923
Buttons, certain named, United Button Co.. .5'.),!! i"
Capsules containing liguid or solid medicines,

gelatinous elastic, Hance Bros. & White 39,041
Cigarettes, Societe Anonyme le Khedive.... 39,933
Confections, chocolate, II. D. Foss & Co... 39,935
Hair restorer, Schon Chemical Co.......... 39,940
Lamps, incandescent electrie, Independent

Incandescent Lamp Co..oovinninaa... 39,946
Liniment, E. Bach .. .o 39,944
Medical compound for -

eases, Schon Chemical Co....ooiinioen, 39,942
Medicine for certain named diseases, Ana-

sarcin Chemical Co.....ovviiiiiaa, 39,943
\Illh, condensed, Helvetia Milk Lundensmg

.............................. 39,936, 39,937
()intmvut and tablets for certain n.mnd dis-

cases, J. Kean.......ooooooiaiiii, 39,945
Shirts, collars, cuffs, and men’s shirt waists,

G. P Ide & Covvnnnnnnniniiiiiiinnens 39,931
Shirts, collars, cuffs, and men’s shirt waists,

dress, G. P. lde & Co. 39,930
\lftms ush J. P 39,947

39,928
39,929

\(-ast “cuke s, Mrs. McCullough Yeast Co. 39,034
LABELS.

““A Mon-Da-Mi-Na,”’ for a cleaning prepara-

tion for the hunds, ete., M. S. Ikneb.. 9,812
“Andrea  Delsarto,””  for cigars, Landfield

Bros. & CoO.vvviiiniinninnnnnennnnnnas 9,807
“Baby’s Bath Toilet Soap,’” for soap, Lib-

erty Soap CoO.eivreiiiiieiiiirenanaans 9,811
“Benj. B. Miller's Cholers

medicine, B. B. Miller 9,802
“Economy Cleaner,”” for a ecleaning prepar

tion, Bloss-Ellermann-Muhly Manufac-

tUPINE CO. iiiiiie it et e i 9,814
“IFreeman's Face Powder,”’ for face pow-

der, W. D. Freeman...o.oooeoeeneenen.. 9,809
“King of Kings Cure,”” for a medicine, If.

IV a6 0000a00R0000009000000000050000 9,801

“\Idltopuptuw Gum,"’ for chewing gum, J.

W. Morrison, Jr......oiiiiiiiiiiiiaan. 9,815
“Non-Corrosible Tube Dry Powder FKire Ex-

tinguisher,”’ for fire extinguishers, Non-

Corrosible Tube Dry Powder Fire Ex-

tinguisher Co. ...l 9,820)
**Oak Orchard Apples,’” for apples, Orleans

County Canning Co. coovviiiiinnnnenns 9,819

“0ld Jamestown Ter Centenary Rye Whis-

key,” for whisky, White Bros.......... 9,804
“Our Baby’s Bath Toilet Soap,’” for soap,

Liberty Soap Co. 9,810
**Prime Choice,”” for cig

graphic Co. ...... ... ... . i, 9,805
“*Red Lion Kidney Pills,”” for kidney pills,

W. T. Ballagh ...............coiii... 9,799
**Rose’s Medicinal Malt Whiskey,””

ky, R. M. Rose Company.............. 9,803
“Nilver Star Tomatoes,”’ for- tomatoes, Or-

leans County Canning Co............... 9,818
**Sip Sap,’’ for wafers, Lafayette Crac

Confectionery Co. ....iiiiiiiiiinennn. 9,816
**Smoky City Cleaner,”” for a cleaning prep-

aration, Snnitury Chemical Co......... 9,813
“Sweet Erin,”” for cigurs, American Litho-

graphie (o g 9,806
“Tom Barrett,” " for |gurs, H. 9,808
“Vanine Tonic Laxative,”” for a me¢

S. Booth.........c.oiiiiiiiiiian.s 9,800

*Vim,’' for a food preparation, Theo. Poeh-

ler Mercantile Co. vvvvveiiienneninnnnns 9,817

PRINTS.

**American Leghorn,”” for a poultry journal,

oIS Murphy c.ieieiiiiiiiiiiiiiiiien 625
*Regal Mirrorgraph,”” for boots and shoes,

Regal Shoe Co. .onvnviniieniiiiieen, 626

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 ecents, provided the name and

number of the patent desired and the date be
given. Address Munn & Co., 361 Broadway, New
York.

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

NEW BOOKS, ETC.

ASSAYING AND METALLURGICAL ANALYSIS
FOR THE USE OF STUDENTS, CHEMISTS,
AND Assavers. By E. L. Rhead and
A. Humboldt Sexton, F. I. C., F. C. S.
London, New York, and Bombay:
Longmans, Green & Co. 8vo. Pp.
X, 431.

The authors inform us that in writing the
present work it was their object to provide
the student, chemist or assayer with a hand-
Dbook sufficiently comprehensive to include the
greater part of the work likely to De vre-
quired in the laboratory or assay office. Most
of the improved modern methods in general
use are included. The directions for work and
the descriptions of processes have been made
as concise as possible, to reduce the size of
the book. By including the chemical reactions
of the materials it has Deen sought to make
the reasons for the procedure clear. Chemical
explanations have even been given in great
length. Of the three parts in which the
hook is divided, the first is devoted to labor-
atory appliances, general processes; the second
considers the materials and products in which
a metal’'s estimation is commonly required, the
dry test, the methods of conducting dry as-
saying by fusion or otherwise, the methods of
dissolving substances and preparing solutions
for the determination of the metals and the
method for the gravimetric, volumetric and
calorimetric determination with the necessary
precautions: and the third is devoted to
metallurgical analysis.

ROMANCE oF NATURAL HISTORY.
Gosse. New York: New Amster-
dam Book Company. 1902. Pp. 348.

As its title indicates, this book contains a
poetic treatment of a scientific subject. In-
stead of giving statistics which are harsh and
dry, the author attempts an @esthetic exposition
of natural history. Ife does not always indi-
cate the emotion to De elicited but he has
sought to paint a series of pictures, the re-
flection of scenes and aspects in nature which
in his mind awaken poetic interest, leaving
them to do their proper work.

By P. H.

“ A great deal in a little space.”

“THE e £'ress.
FOUR-TRACK
SERIES.”

This is the title of a series of books of travel
and educationissued by the Passenger Depart-
ment of the

NEW YORK CENTRAL &
HUDSON RIVER RAILROAD.

These small books are filled with information
regarding the best modes of travel and the
education that can best be obtained by travel.

They relate specitically to the great resorts of
America—to trips to the islands of the sea and
around the world.

T'hey also contain numerous illustrations and
new and accurate maps of the country described.

A copy of the Z2page Hlustrated Catalogue of the ¢ Four-
Track Reries”” will | free upon receipt of tw
by George H. Daniels, General Passenger Agnl
Central & Hudson River Railroad, Grand Central Station,
New York.

The Franklin Model Shop.

Experimental work for inventors; any-
thing in metal from a single piece to a
complete working model. Apparatustor
colleges. Kxhinition modcls. Introduc-
tion samples of patented articles. Spe-
cial tools for making metal novelties.
Inventions perfected. Drawingsand de-
signs worked out from inventors’ ideas.
Send for circular 9.

PARSELL & WEED,
129-131 West 31st Qtreet New York.

TOOLS AS A TOPIC

must be interesting to every handi-
craftsman. 'I'here is a mine of infor-
mation in

Montgomery & Co.’s Tool Catalogue
which enumerates thousands of tools.
Capital handbouk of reference. Pro-

fusely illustrated. Sent by mail for
25 cents‘ discount sheet included.

Ghe FRANKLIN
Modet Shop

mmm,'
CATALOGUE

0.7 A & 0 IINO&

MONTGOMERY & CO.,
105 Fulton st., New York City.
EYANS’

1 Va.cuum Cap

Will Make MHalr Grow,

This appliance will massage the scalp, and
foree s tilulthful circulation. It will stop

hair from_falling out and restore & normal
wrowth where live follicles exist. It is used
out ten minutes each night before retir-

i be refunded
action with-
in thnrt) davs, iculars address

EVANS VACUUM CAP CoO.,
Fullerton Bldg. St. Louls, Vlo.

A_W FABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, INKS, STATIONERS
RUBBER GOODS, RULERS, ARTISTS’ COLORS.
78 Reade Street, New York, N. Y.
GRAND PRIZE. Highest Award, PARIS. 1900.

| PN

LEARN TO WRITE "ADS"
NHEAD WRITER

‘The fieid is
open for ambi-
tious men and women
to enter. Saluries are large
and the bus fuscinati

\eml 1nr prusnm Lus.
]’ug( -Davis Co., Suite 20, 90 Wabash /\\e Chic: cago.

20TH CENTURY GUT
Remoh Diamond Ring or
Stud, Solid-Gold x
.’ 4 —-mountmgs. $3 -00
or both at $5.00.
by registered mail u on
IMITATIONS
ON EARTH. Our magnificent cata-
and e‘plammg how to order, mailed
to any address 1pon request
REMOH JEWELRY COMPANY, |
834 OLIVE STREET, ST. LOUIS, MO.
n each town to take orders for our new
'High Grade Guaranteed Bicycles.
““Bellise,”’ ;"“‘P‘f‘fd $3.75
i “Gomek," BighGrase 810.75
\l“‘’Neudorf,’’ EwuiRxe $1.
no better bic§cle at an; prl%%-"’“
P one-third usual e. Choice of any
standard tires and best equipment on
We SHIP
. D. to any one without a cent d.

> 1 Carat 20th Century Cut
\\n Uiy,
each
Sent
receipt of price. T
FINEST
log fully describing them FREE
NO ACENTS WANTED.
Rider figents\Wanted
X
New 1903 Models
““Siberian,”’ sbtay $12.785
Any other make or el you want at
all our bicycles. Strongest guarantee.
ON A

0sit

). before purchase is binding.

500 Good 2nd-hand Wheels $3 to $8.

a bicycle until you sve wrmen lox- our freo
uhlog \vlm I

MEAD @YCLE GO. "Dept, € 59- c Chicago.

ASTERN (JRANITE ROOFING @

IRVING BUILDING,
NEW YORA.

ORIGINATORS OF
PERFECTED GRANITE ROOFING
WHICH HAS BEEN ADOPTED BY THE
LEADING RAILROADS, MANUFACTURERS, ARCHITECTS axb BUILDERS
AS THE STANDARD READY ROOFING.
E\WRITE FOR TESTIMONIALS, PHOTO PAMPHLET AND SAMPLES.

SEA onn—W/smmm COMPOSITION
FELT

wooL FeLT — 2 Z~~GRANITE COMPOSITION

Maglcal Apparatus.

Grand Book Latalogue Over 700 engravings,
25¢, Parlor Tricks Catalogue, fre

MARTINKA & CO., Mfrs,, 43 Slxth Ave., New York.
T E L E G RA P H Circular free. Wonde rful auto-
matic teacher. § st ®:2 up.

Omnlgranh (10., a2. 39 Cortlandt St., ew Yor

MATCNK MACHINERY.

‘We manufacture everything pertaining to the busi-
ness. The Very Latest Process. Ve will furnish
a manager or teach any purchaser the business.

MURPHY & BRO.,S n

1118 fshland Block, Cmcago, 1
F. N. Roehrich & Co. Machinery
102 FULTON sTREeT, Designing,

NEW YORK. Mechanical
Telephone No. 2440-A Jonn. Dfanng.

Experimental & Model Work

Cir. & adrice free. Wm. Gardam & Son.45-51 Rose St.,N.Y.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E.Konigslow & Bro.. 181 SenecaSt. Cleveland,O.

MODEL AND EXPERIMENTAL WORK.

Electrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT, 82 W. Broadway. New York.

DRYING MACHINES. 55, WORRELL,

Hanmbul Mo.

PECIAL MANUFACTURING, SPEC MACHINERY MODELS
EXPERIMENTALWORK DIES AnD STAMP

OBE.MACH. & STAMPING CO. 970 HAMILTON ST CLEVELAND 0

Dies, Tools and Special Machines, Models
and Exgerimenta] Work. General Machine Wor!
ENDER & SONS, Inc., 87 Frankfort st.. New\ ork

‘THIS BEATS NEW JERSEY.”
Charters procured under South Dakota laws for a few
dullars. rite for Corporation laws, blanks, by-laws
and forms to PHILIP LAWRENCE, late Ass’t Sec. of State,
Huron, 8. Dak. or Room K, 20th floor, 220 R’way, N. Y.

MODELS

£STABLISHED /867
EVOLUTION OF THE AMERICAN LO-

comotive.—By Herbert T.Walker. A valuable series
by a member of the National Railway Museum (Commit-
tee. The locomotive from1825to date is described and
illustrated by careful drawings, great attention being
given to historical accuracy. 21 1llustmuons ‘!(‘IFN
TIFIC AMERICAN SUPPLEMENTS 111 3.1114,
Price 10 cents each. For sale by Munn & Co. and all
newsdealers.
INVENTIONS DEVELOPED.
WALTER K. FREEMAN, M.E.

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

VOLNEY W. MASON & CO.,
Friction Pulleys,Clutches & Elevators
PROVIDENCE, R. I
BUILDERS 8 et M e oriions devar
oped. THE FENN-SADLER MACH. CO., Hnrtford Conn

CHICAGO MODEL WORKS
9 £ MAD/SON ST CHICAGO, /L L

CA1ALCGUE OF MODEL SUPPLIES.

PE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL MACHINERY
NBVELTIES & ETC. NEW YORK STENCIL WORKS 100 NASSAU EY N.V.

MA(‘HINEE Corliss Engines, Brewer
and Bottlers’ Machinery. THE VILTER
MFG. CO., 899 Clinton Street, Milwaukee Wis.

NAME PLATES—EMPLOYEE CHECKS
KEY TAGS,BAGGAGE C'KS & BADGE
J.ROBBINS MFG.C0.58 KNEELAND ST.
'SEND For CATALOGue ---BOSTON. MASS.
MODELS &.EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg.. Frankiin Square, New York.

SOUTHERN LOCATION

For Manufacturing, Mining, Lumbering or Farming on

SOUTHERN RAILWAY

In Alabama, Georgia, Kentucky, Mississippl,
Carolina South Carolina, Tennessee and Virginia.
Write for information and a copy of the Southern
Sle'tlha 16-page magazine, giving information about the

M. V, RICHARDS,
Land and I'ndustnal Agent.

North

Washington, D. C.

wide. 12 ins.
grate burns wood or coal.

WM. G. WILLARD, Dept. 112,

© 1903 SCIENTIFIC AMERICAN, INC.

I will Ship to any Station in the United States for

THE CELEBRATED

WILLARD STEEL RANGE$25=0—u

It has six 8- inch lids; 15-gallon reservoir: large warming closet: oven 21 ins. deep, 17 ins.
high ; top cooking surface. 30x36 ins.; lined t| rnugr'un with Asbestos; Duplex

Guaranteed in everx relgect weighg 400 1bs. Write tor free
escriptive circular and testimorials. ANTED

619-21 N. 4th Street, St. Louis, Mo.



Scientific American

Marcr 28, 1903.

Light Electric Runabout

MARK XXXVIII

Comfort

There’s noreason why the
occupantsof an automohile
should he jolted and jarred.
and cramped in uncom-

able—or write for catalogue.

fortable positions simply

because traveling at high speed—and they are not if they ride in the

winton

Our agents can show yon why a WiNToN is so thoroughly comfort-

THE WINTON MOTOR CARRIAGE CO., Cleveland, O.

about on the market.
hour.

sent on request.

BOSTON—43 Columbus A

Fastest, handsomest and most convenient Electric Run-
Five speeds up to 15 miles per
Underslung battery and motor, leaving body
space entirely free for luggage.

Catalogue tllustrating and ducrilmw
20 different (‘olumbia models will be

Electric Vehicle Company,

Hartford,
NEW YORK Salesroom—134, 136, 138 West 39th Street.
CHICAGO—1421 MlchlxnnvAvenue

Conn.

e.

criticism is given to
pupil.

than the old way, too.

Kodak Developing Machines,

Corres pondence

School
circulars and
Aodak

catalogiues free
at any dealer's,
or hy nail.

_‘KOTE)EAK
-/ CORRESPONDENCE

SCHOOL.®

helps the amateur make technically
perfect and artistic photographs.
Explains all the little difficulties—
there are no big ones.

Thuition, free to all owners of
Kodak and Brownie Cameras upon
payment of one dollarfortext books.

THE KODAK WAY

means picture taking without a dark-room
for any part of the work. Better results

Kodak and Brownle Cameras, . . $1.00 to $75.00

Eastman Kodak Co.,

w Rochester,N.Y.

Individual
the work of each

$2.00 to $10.00

Representing American Manufacturers
throughout the World

We can sell your goods abroad & &2

HOFFHEIMER & CO.
Exporters

Royal Insurance Building
Chicagoe, U. S. A.

Ocean Freight, Insurance and Clearances attended to. We keep you posted as to the foreign demand for your product

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES.
SAMPLES ano INFORMATION on APPLICATION.

NICKEL

Electro-Plating
Apparatas and Naterial,

THE
Hanson & vanWinkle

0.y
Newark. N. J.
136 leert.y St. N. Y.
30 & 32 S. Canal St.
Chicago.

SEND Your Business CaRD
FOR CATALOGUE.

Motor
Bicycle

Orxent

3 H.P, Speed over 40 Miles per hour. Price
The Most Powertul Motor Bll’cycle in the waﬁ““’

Write for ('atalogue.
WALTHAM MFG. CO.. Waltham, Mass.

BRISTOL’S
RECORDING INSTRUMENTS.
Pressure Gauges, Vacuum Gauges. Volt-
meters, Amperemeters, Wattmeters, and
%ermomﬁters, make continuous records

Y a ight. Will pay for themselves.
Every instrument fully guaranteed and
sent on 30 dn,ys' trial. Send for Circu-

lars and i»wimen Chart.
The Bristol Comvany. Waterbury Conn,
SILVER MEDAL PAR¥S EXPOSITION.

JESS EE

FOR TOOLS, SAWS

ETC.
WM JESSOP & SONS L2 91 JOHN ST. NEW YORK

ALL

~ Y TYPEWRITERS

MAKES

All the Standard machines SOLD or RENTED ANY-
3 WHERE at HALF MANUKFACTURERS’ PRICES.
¥ Shipped with privilege of examination,

Typewriter Emporium 203 LaSalle St., Chicago

Send for Cat.

ELECTRIGAL TESTING

If you wish to know the properties of any electrical
Instruments mnterlnls or apparatus, the utility of an
e practicability of an idea, tests by us

invention or th

might be of great value to you.
NEW YORK LABORATORY LAMP TESTING BUREAU

8th Kloor.

No. 14 Jay Street, New York

T HE

Themost satistaclory cement Mill made:

RIFFIN

THE GRIFFIN MILLS which we have sold for this
purpose will produce 50,000 barrels of Portland cement
a day, or over 15,000,000 barrels a year.
mill approaches such a record, because no other mills
begin to work as cheaply or as satisfactorily. Write
for our illustrated descriptive catalogue.

MILL

BRADLEY PULVERIZER CO. BOSTON.NEW YORK.CHICAGO.

No other

Filling Cracks
with
GRIPPIN’S

Filler and
n Patent Applier

)

The Improved Method of

FINISHING FLOORS

hl or new, for rags or other-

wise, with Gririn's Woon
Crack amd Crevice FILLER
and FINIRHING SFRCIALTIRS, i8
very simple and economical,
not requiring _skilled labor
though the highest degree of
perfection is attained.  We
give full instructions for treat
ing all surfaces. Write to-day
for our descniptive matter to

GRIPPIN MFG. CO.,
Dept. 6,
Newark, New York.

All vaﬂeues atlowestprices. Best Railroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Sates,

S[;ﬂlﬂs Sewing Machines, Bicycles, I'ouls. etc. ~ave

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

NEW ENGLAND
WATCHES 5,
PADISHAH

The best low priced watch in the world.
Sold in every country on the globe for
the one price or its equivalent. .

CHARTER ENGINE

ANY PLACE
BY ANY

USED

Nend for [lstrated (Catalogue

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

OnNE

FOR ANY PURPOSE

Stnlionarles. Portables. Sawing Outfits,
Hoisters. Engines and Pu
Fu ki—Gasoline, Gas, Distillate.

umps.
and Testi-

$2.00 EACNM

Plain or fancy colored Sporting Dials.

We make all styles and sizes of watches
ormenand women. .. .........
Catalogues sent on request

NEW ENGLAND WATCH CO.,
Factories : Wa.terbury, Conn.
New York, 37 & 3Y Maiden Lane.

Chicago, 131 to 137 Wabash Avenue.
San K'rancisco, Spreckels Building,

0

Offices:

Factory and General

GO RIGHT TO GARR'AGE HEADQUARTERS

Write to-day for our illustrated catalogue (free) which describes our goods truthfully,
explains our method and our guarantee and makes it safe, simple and easy for you to
get carriages, harness and horse accessories direct from our factory at wholesale prices.

THE COLUMBUS CARRIAGE an? HARNESS COMPANY.

Office, Columbus, 0.

Write to nearest office.

~1D
|

Western Office & Distributing House, St. Louis, Mo.

FISK TIRES

One Grade Only

THE BEST
FISK RUBBER. COMPANY

CHICOPEE FALLS, MASS.

ELECTRICITY IS A MYTH
See Acoma Publisning Company’s advertisement in
April Number of Atlantic Monthly.

T GARNTR]ESTOK

CANAL ST.
Clﬂ‘“ﬂ nLusa

CRUDE ASBESTOS

DIRECT FROM

PREPARED | R. |'|. MARTlH,
ASBESTOS FIBRE | ofFFICE, ST.PAUL BUILDING

for Manufacturers use 220 vaay’ New York.

Simplex Typewriter Co.,

640 FIRST AVENUE, NEW YORK

work where onl
livered postpai

T4 F1ED AORLERS. WA

O TH PAVIR AND A CHNS can oprRATE YO
nun-—

PR

No. 1 SIMPLEX TYPEWRITER  Of $3.73.

Manufacturers and Patentees

OF THE

POPULAR, PRACTICAL & SIMPLEX TYPEWRITERS

SIMPLEX No. 1.—Intended as an educator but is used for practical
Eimls, figures, comma and period are necessary.
in

De-
inited States or Canada upon receipt of %1.25.

STMPLEX No. 3.-A strong_and durable machine, takes full width
paper and the work is standard.
Send for circular.

Delivered express prepaid upon receipt

Reproduced from original done with THE NEW SIMPLEX No. 3

Dear Reader,

Plain simple type like this
conveys the ideas of the writer to
the mind of the reader with an ease
that makes the typewriter as preferable
to the pen as the tongue is prefer-
able to the typewriter.

AGENCY FOR RUSS1A W'ANTED

Cash payments, or any guarantee required for stock given. Rdcrmccs n Furope and
H. Laski, B{ AU address to

On good sgelling articles.
America. H. ki & Co., Warsaw, and
Russia.

© 1903 SCIENTIFIC AMERICAN, INC.

Henryk Laski. Bialystok,

COTTeSPp





