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MILITARY AND STRATEGICAL VALUE OF OIL FUEL.

It is for very weighty reasons that the United States
navy has been engaged in a most searching investi-
gation of the question of oil fuel for the navy. Al-
though it is true that the whole industrial world will
be benefited by the voluminous data of the most re-
liable character that will be available, it was, primarily,
to learn the exact value to the navy as regards the
efficiency of its ships, both individually, considered
as fighting units, and collectively, in respect of their
strategical efficiency in relation to the fleets and for-
tifications of friend and foe, that this investigation
was begun some two years ago.

The superior advantages of oil fuel over coal as
affecting the design of warships and their subse-
quent handling are well known. In the first place,
oil, because of its superior heating qualities, weighs
less and occupies less bulk, compared on a basis of
total tl_lermal value, than coal. Therefore, the dif-
ference in weight and bulk in a ship designed to use
oil fuel represents so much weight that may be worked
into that ship to improve her qualities, either by
building her stronger in the hull, or by making a pro-
portionate increase in the weight of her armor or
in-the number of her guns, or by providing her with
a larger fuel supply.

0il fuel has, moreover, the valuable quality that it
can be stowed in the water-tight compartments of the
double bottom of the ship, thereby permitting the very
considerable space which is taken up by coal bunkers
to. be utilized by the naval constructor for other pur-
poses, if he so desires. The effect of the substitution
of oil fuel on the personnel of the ship would be to
make a great reduction in the fireroom staff, the
crowd of stokers being replaced by a few men with
some slight engineering knowledge, who would be
easily able to look after all the necessary pipe con-
nections and burners for carrying the oil to the boil-
ers and properly burning it in the furnaces. Further-
more, much of the delay, and all of the dirt and in-
conveniences, which make the work of coaling a ship
the béte moir of the naval man, would be removed;
since the oil could be piped by gravity from the tanks
of the fuel supply station, or pumped from the fuel
supply ship, directly into the tanks of the warship.
Finally, there is the welcome riddance of ashes, with
their necessary installment of ash hoists and chutes, to
say nothing of the labor involved in their removal.

The question of the extensive use of oil fuel in the
navy has a special strategical importance for the
United States, and this for the reason that we are
next to the largest, if not the largest, producers of
o0il fuel in the world. Comparing our position with
regard to this question with that of other great naval
powers, it may truly be said the oil fuel question is
paramount, no other leading naval power being able
to tap its supply of oil directly from so many widely-
scattered centers. Thus, the great oil fields of Louisi-
ana-and Texas lie within pipeline distance of the
Gulf”; of Mexico, the value of the naval control of
which--by the United States is universally admitted,
partieéularly with reference to:‘qits relation to the
Panama Canal. The oil fields of Pennsylvania are
connected by pipe line with the three great ports of.
Baltimore, Philadelphia, and New York, thereby serv-
ing the ships of the North Atlantie station at three
different points; while on the Pacific coast, the port
of San Francisco is similarly connected with the oil
fields of California; and, from this last source, it
would be possible to keep supplied the storage tanks
of fuel stations at three widely distributed points,
namely, the Hawaiian Islands, the Philippir.2s, and
the Aleutian Islands. Of course, it must be recog-
nized that the storage of fuel at various stations an-
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swering to coaling stations would require special pro-
visions as compared with the storage of coal, since the
oil must necessarily be placed beyond the reach of
shell-fire from a hostile fleet. To this, however, oil
fuel would lend itself admirably, since the tanks could
be placed inland, beyond the range of hostile fire,
and the oil piped from these tanks to the docks. A
further valuable advantage of the use of o0il would be
that the most important problem of coaling at sea
would be simplified; since it would be sufficient to
connect the tanks of the fuel supply ship by flexible
hose with the fuel tanks of the warship, and pipe the
oil from one to the other while the supply ship was in
tow.

SURFACE INDICATIONS OF OIL.

The discovery of new oil fields in Kentucky, and the
bringing in of gushers from time to time in fields
hitherto unsuspected of being oil-bearing, has served
to create great excitement in a part of the public mind.
Prospectors study the trend of the land, and owners
ot real estate easily become convinced that their hold-
ings will produce oil in vast quantities, if enly some
company could be persuaded to drill. It is a fact that
large oil producers do not prospect; they leave that
dangerous business to the professional ‘“wildcatter,”
and when he has located a new, rich territory, they buy
him out.

The greater part of the facts with which geologists
have to deal possess for the general public a recondite
character. They concern things which are not within
the limits of familiar experience, and are usually
treated in such a manner as to befuddle the under-
standing of the unschooled in geological lore. Perhaps
no question pertaining to geology has been so earnestly
and so often asked as, “What are the signs that reveal
the presence of 0il?” But the Sphinx of geology re-
mains silent, notwithstanding wealth beyond the
dreams of avarice waits upon him who, judging from
surface indications, might infallibly point out the pres-
ence of oil beneath. So eager are men to have the
question answered, that they strain the facts that are
well known to exist, and persuade themselves that they
have discovered the secret sign which nature has set
upon her treasure house. When this thirst for wealth
takes hold of one, nothing will quench its fire but
actual experiment.

It may be generally said upon the highest authority,
and in the.light of experience in every oil field in the
world, that surface indications cannot be relied upon
to reveal the presence of petroleum in the underlying
strata. It would seem that nothing has been more
positively and definitely settled than this; and yet with
the spread of discoveries of new fields, also spreads
the belief that such and such localities are situated
over inexhaustible quantities of the fluid. Every day
brings confirmation of this.

Now, in countless neighborhoods, and practically in
every State in the Union, there are ‘“signs” of oil that
incite the finder to extravagant statements and rouse
his wildest hopes. The spring that trickles from the
rocks bears upon its clear water little globules of oil,
apparently brought from the depths of the earth; the
stagnant pond nestling among the little hills has an
oily cast, and a smell of oil pervades the air about the
place. These signs are taken to mean that there is
an immense reservoir of oil, so full that it is fairly
bursting, and some of the overflow has appeared upon
the surface. No heed is given to the fact that in order
to reach the surface those few drops of oil would have
penetrated hundreds of feet of rock and shale which
overtop the oil-bearing strata in every field and form
an impervious cover to prevent the escape of oil
Those surface indications mentioned are common
manifestations. They indicate the presence of decay-
ing or decayed vegetable or animal matter in the
depths from which they spring. A rotting carcass in
the pond will create a gas, and ultimately globules of
oil will float to the surface. In the absence of animal
matter, then, the appearance of the oil signs may be

accounted for by rotting vegetable matter, which has’

accumulated year after year, until the chemical change
has been effected, and oil appears where once was
vegetable life. In the case of the spring bursting
from the depths of the earth bearing particles of oil
upon its surface, it must be admitted that there are
some very creditable and learned geologists and oil ex-
perts who insist that it is a “sign” of oil in immense
quantities. It cannot be taken as an infallible sign,
however, nor should any importance be given it at all.
As has been said, though, so eager are persons to dis-
cover a deposit of oil in their land, that even slight
indications produce a very great hope and incite to
wildest speculation. The spring water in percolating
through the rocks has come in contact with a slight
deposit of decayed vegetable matter, which it has
caught up and carried to the surface of the earth.
Geologists’ theories in some instances controvert this
statement, and credit the presence of oil on the water
of a spring to the fact, which is claimed to be self-
evident, of the uprising of oil particles from a reser-
voir below. It seems altogether probaﬁle that the oil
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found in the rocks at various depths is of widely dif-
ferent ages, according to the location in which it is
found. That which is observed to rise above the sur-
face on the streams of springs may be but compara-
tively a few years old, while that found in the stratum
underlying the shale and rock certainly is centuries
old. There are Cambrian, Ordovician, Silurian,
Devonian, Carboniferous, Triassic, Jurassic,  Cretace-
ous, and Tertiary petroleums. Each of these varieties
is found in a geological structure which is unlike any
of the others in points of age and formation. Hence
the position seems well taken that the surface oil ap-
pearing on streams of water may be of comparatively
recent creation. The best authorities agree that the
oil found in the reservoirs underlying the overtopping
and impervious shales is not being added to, that its
volume remains stationary, and when it is exhausted
there will be no source from which the supply can be
renewed.

The facts of geology seem to show, too, that it is
exceedingly improbable that oil has been transferred in
a large way from one formation to another in the
geologic column. That there has been some transfer
of oil in the rocks is beyond question. It is associated
swith water, and gravitation will always raise it to the
highest point in the stratum in which it happens to be.
As in the case of the spring, the water in rising to the
surface caught up the particles of oil, and conducted
them to the exit in its formation. Doubtless, or at
least very probably, the oil had appeared in the
stratum which contained the water from a substratum,
from which it had escaped through some crack or
orifice, and assisted thereto by a mounting stream of
water or shale gas, which latter is to be found in
almost every crack and crevice of stratified rock of a
porous nature. If the reservoir in which the modicum
of oil was contained were fractured at the summit of
an arch, the oil, which is very mobile, will follow the
lines of escape to the surface, and, as a matter of
course, diffuse itself through any porous beds of stone
or shale which the fracture crosses. With these
escapes of oil we are very familiar. We call them sur-
face indications, and some geologists aver that they
may lead to the storehouse from which they escaped.
This has never been proved, so far as known, and it
is extremely doubtful if its truth can be demonstrated;
for it would be a devious course to follow the track

_of a particle of oil through cracks in the rock so fine

as to be all but imperceptible. A porous rock is often
found stored with petroleum or its by-products, evi-
dently derived from a stratum or bed directly under-
lying it. The most common form of such occurrence
is a sandstone overlying a carbonaceous shale.

‘When such a series rises to the surface, the porous
rock is often charged with maltha, resulting from the
oxidation of the original petroleum. If this sandstone
is used for building purposes, the tar is often seen
exuding from it, even for a term of years. Tar.springs,
so called, have a like origin, the escaping water of
the porous rock carrying out some of the inspissated
petroleum.

So much for the actual and visible presence of oil
on the surface in relation to its value as an indication
of the stored reservoirs of the fluid below. The usual
forms of surface indications are as described, but there
are others said to be vastly superior to the foregoing.
To repeat the reported experience of Capt. Lucas, who
discovered the great Beaumont, Texas, field, will suf-
ficiently describe these “superior” indications. Capt.
Lucas is said to have followed the surface indications
from Louisiana to Beaumont. This was done with
full knowledge that when the signs appeared for which
he was looking, oil would be discovered in exhaustless
quantities. The probability is that this story is not
correctly stated. He is said to have followed the
synclines, monoclines, and anticlines from Louisiana
to Beaumont, in spite of the fact that those structures
are far below the surface of the earth, the contour of
which has never been known to have been revealed, or
indicated, or suggested by the outlines of the earth’s
surface.

To repeat what has so often been said, if research
in oil fields has proved anything, it is that surface
indications do not indicate the presence of oil in reser-
voirs below.

FINE PERFORMANCE OF THE BATTLESHIP
“KENTUCKY.”
BY LIEUT. R. W. MC NEELY, U. 8. N,

The U. S. S. “Kentucky,” which has just returned
from the Asiatic sfalion, made some remarkable rec-
ords at recent targét practice with some of her guns,
these results being largely due to new devices in-
vented by her officers. In these improvements the
question of sights for naval guns was the one that
received most attention; for it was discovered that,
when more care was taken to plot the exact spot of
fall of shots, our sights were of too frail and obso-
lete design; for such close observation and good shoot-
ing cannot be accomplished unless one has good
sights.

The custom formerly had been for each gun pointer
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to make his own allowance for speed, wind, etc., by
aiming to the right or left of the target, as the case
might require. This inexact method was entirely done
away with during the recent four-year cruise of the
‘“Kentucky,” and mechanical means have been substi-
tuted, whereby the sights can be turned in azimuth, so
that exact allowances can be made, while the gun
pointer is always looking at the spot to be hit. In the
13-inch and 8-inch turret sights, this is accomplished
by mounting the telescope on vertical trunnions, mo-
tion being given by a graduated sliding wedge, the
telescope being held against the wedge by a heavy
flat spring. The changes in elevation are made by a
drum and screw, as in the older design of sights. All
these parts are massive, and have large excesses of
strength. The turrets are trained by one man, the
trainer; and each gun is pointed by another man, the
pointer, who fires the gun. These men are of neces-
sity not stationed close together, and it is therefore
obviously difficult to have all the sights of the turrets
moved or ‘“‘set” together, although that is greatly to
be desired. Just here it may be mentioned that one
of the disadvantages of the superimposed turret made
itself 'evident when our navy began to take up the
question of accurate shooting. It is obvious that the
drift which is inherent in all rifled cannon, but differ-
ent for each caliber, is not the same for the 13-inch as
for the 8-inch guns; therefore, when the turret is train-
ed exactly on the target for the 8-inch guns, the 13-
inch is slightly off. This inaccuracy is of no im-
portance as long as only one gun of the turret is
firing, but when both sets of guns are firing, the
error will be introduced.

The chance of premature explosion of a loading
charge in the turret guns by burning particles and
ignited fumes has long been recognized, and ingenious
and effective means were used aboard the ‘“Kentucky”
on the Asiatic station, during the recent target prac-
tice, to drive these dangerous foes out of the gun
on opening the breech. One of these was to make a
“closed stokehole” of the turret, by introducing an
atmospheric pressure in the turret chamber of about
one-half inch. Another was to direct a compressed
air jet on the breech during opening. Both these
methods drove every particle of cinder, residue, or
fume out of the muzzle, and left a clear chamber, so
that it made no difference what had been the material
of the powder-bag, or whether the fumes ignited or
not.
shots of 30 seconds; which is many times the speed
originally thought possible with some of our 13-inch
turret guns.

With the 5-inch battery of the “Kentucky,” some
novel ideas were introduced for the first time, and it
was with these guns that the most remarkable records
were made. The original sights of these guns were not
arranged so that the correction in azimuth (for speed,
wind, etc.) could be given to both sights at once by the
sight-setter, but this drawback was removed by intro-
ducing a heavy bar, which gave parallel motion to
the two sights. Formerly, it had been the custom for
the. sight-setter to set one sight, then run around to
the other side of the gun and set the other sight; but
while he was doing this, the range having changed,
large errors crept in. With the new sights, the sight-
setter stands in a flxed position, and sets both the
range and lateral correction at once for both sights.
Longer and more powerful telescopes were used, and,
in fact, the pointer could see the hole made in the
target by his shot—a very pleasing sensation. In the
Morris tube drill, as used in these guns, which has
been described in the ScIEnNnTIFIC AMERICAN, all the
members of the crew were drilled except the sight-
setter, who happens to be one of the most important
men at the gun. A device was mounted on the larger
guns which gave range and lateral movement to the
Morris tube, while these movements were known to
the officer. The Morris tube was set at various ranges,
these ranges being given to the sight-setter, as at
target practice, and unless he set his sights corres-
pondingly, the Morris tube would miss the bull’s eye.
It must be remembered that the large gun was loaded
with a dummy cartridge at the time of loading the
Morris tube, so that every movement of firing was
given to the crew except the actual shock and noise
of discharge. Strange as it may seem, nothing but
percussion primers, which many ordnance experts
think obsélete, were used. The lanyard used to flre
the gun was pulled by an electro-magnet, and the
interval between the time the pointer “willed to fire”
and the actual ‘“discharge” was the same as in purely
electric primer fire. The contact for the electro-mag-
netic circuit was led to a platform attached to the
revolving part of the gun-carriage, on which the
pointer stecod. This platform allowed the pointer to
stand in a fixed position while the gun was in motion,
and also gave him the use of one free leg and foot
with which to fire the gun by pressing the contact.
The platform also gave the pointer the use of his
right hand (which is generally exclusively used for
firing) to assist kis left hand in working the gun. It
is not so remarkabple, put rather natural, that the re-

Many shots were fired with an interval between’

Scientific American

markable record of eleven hits in one minute was
made under these favoring conditions.

It is the custom nowadays to have a practising de-
vice known as the “loading machine” on board each
ship. This device is arranged so that the drill car-
tridges are the same shape, size, and weight as those
used for actual firing, and each day the crews were
drilled at this machine. This drill gives the crews
fine physical exercise as well as team work. Since
the renaissance of naval ordnance, about two years
ago, improvements, discoveries, and changes are being
made in drills as well as in material. Thus, nowa-
days, the drill officer has become a ‘“coach,” and the
crew become a “team.” It was by these means, coupled
with the improved sights, that it became possible to
fire twelve rounds in one minute with a 5-inch gun,
and to make eleven hits, range 1,600 yards, speed 10
knots; something that nine months ago would have
Leen thought impossible.

The smaller guns of the “Kentucky’s” battery con-
sist of 6-pounders, 1l-pounder Hotchkiss R. F. guns,
and 1-pounder Maxim-Nordenfelt automatics. The day
of non-automatic guns below a 3-inch R. F. is past;
and as the 6-pounder and 1-pounder R. F. guns did not
develop any new ideas, they will not be described.

Happily, the extreme usefulness of the torpedo be-
came evident to our navy before the Russo-Japan war
brought that question before the world, and our navy
will soon regain the time lost while the experts were
fighting it out academically.

The question as to the ultimate age of naval guns,
which is so often asked, is a question of the quality of
the powder used in the gun. The English prefer a nitro-
glycerine compound, and as the temperature of com-
bustion is very high—higher than the fusing point of
steel—at each discharge a thin layer of the bore of the
gun is fused or pitted, until the bore is eroded or worn
out. In our navy, a pure nitro-cellulose powder is
used, and its temperature of combustion is lower
than the fusing point of steel. Therefore, on discharge,
the bore is not fused or eroded, and the life of our guns
is practically indefinite. The English are now adopt-
ing a nitro-cellulose powder.

The “Kentucky” class of ships has often been called
“wet” because of their low freeboard forward. This
is undoubtedly a disadvantageous feature, which in
the newer ships is overcome by raising the freeboard;

~ but it must be understood that the “Kentucky” could

have fought“all her main battery guns in any weather
that she experienced during the last three years.

The eleetrical department of this ship is unusually
complete, and not only are all of her turret motors
electrie, but the ammunition hoists, deck winches, and
boat cranes are electric. Her bunker chutes load di-
rectly to her coal bunkers, and this feature, combined
with fast electric deck winches, makes a rapid and
easy ship to coal. Her crew in one working day put
in over 1,100 tons of coal. These points all combine
to make her, in spite of her age, a very valuable ship
for our fleet.

The steam engineering department, which furnishes
the propelling power, is the one which generally suf-
fers the most deterioration in a three or four years’
cruise; but this rule apparently does not apply to
the “Kentucky.” Since she left the United States in
November, 1900, she has cruised 65,000 miles, and, if
necessary, she could immediately repeat this excellent
performance, although the ship has been kept on the
go, and therefore away from dockyard repairs for over
three years and a half. The following is a brief de-
scription of the steam engineering department. Steam
is furnished at 180 pounds pressure in five Scotch
boilers, three being double-enders and two being single-
enders. The twd main engines are direct-acting ver-
tical triple-expansion. The propellers are three-
bladed. The ship was designed for a forced-draft speed
of 16 knots, or about 110 revolutions per minute of
the main engines. Last year the Secretary of the
Navy ordered the ‘“Kearsarge,” a sister ship, to make
a natural-draft trip across the Atlantic Ocean. The
‘“Kearsarge” was put in order for this trip, which was
to be a record breaker. She did well, having cov-
ered 2,800 miles at an average speed of 13.4 knots per
hour, or 87.5 revolutions per minute. No special
orders were issued to the “Kentucky” on her home-
ward trip to break records; but nevertheless that
was done, as she steamed 2,900 miles under natural
draft, crossing the Atlantic at an average speed of
13.82 knots, or 91.1 revolutions per minute. The
maximum speed of the engines on the trip was 98.8
turns per minute for four hours, or over 15 knots for
the ship per hour. The consumption of coal per diem
averaged about 135 tons, and enough coal for over
three days’ steaming at full speed was in her bunkers
on arrival at Tompkinsville on May 21, 1904.

L e — —

A scheme for an elevated reservoir at Tallah is now
exercising the minds of the Calcutta Water Supply
Commissioners. The reservoir is proposed to be of
steel construction and will hold 5,000,000 gallons. Tt
is to be elevated to a height of 85 feet by means of a
series of braced steel pillars.
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SCIENCE NOTES.

A very interesting discovery has been made in the
Etruscan necropolis of Tarquinia. It consists of a
coronet of modern shape, three thousand years old.
Two hundred tombs containing helmets, a breastplate
of gold, amulets, vases, etc., have been opened, showing
that Etruscan civilization was far superior to that of
the Romans. The collection will be offered for sale
after the Italian government has appropriated one-
fourth of it under the law.

In No. 7 of the Physikalische Zeitschrift (April 1,
1904) Prof. Wladimir de Nicolaiéve arrives at the con-
clusion that electrostatics in its present form is a
fiction. In order to agree with the experimental facts,
this science should be transformed, and its formula
should be made to include the electric conductivity in
addition to the permeability; the formul®z of electro-
statics, from which the forces acting on an iso-
tropical dielectric substance are calculated, fail to be
of any use when applied to some experiments described
by the author.

Sir Norman Lockyer, the British astronomer, has ad-
vanced a remarkable new theory concerning the utility
of sun spots. Our knowledge of sun spots is distinctly
limited, and Sir Norman Lockyer contends that the
discovery and understanding of these phenomena will
prove one of the most beneficial additions to the world
in general. He advances the theory that such knowl-
edge may enable astronomers to convert the sun into
an agent to enable us to cope with droughts and
famines, and that the spots on the sun may render it
possible to predict with practical certainty the coming
of famine and the exact part of the world where it will
take place.

A discovery of great archeological interest has been
made at Cheddar, England. In the course of cutting
a trench for drainage purpose through a bed of cave-
earth, the skeleton of a man of great antiquity was
excavated. Although the skull could only be removed
in pieces, it was possible to determine that it was that
of a man of a period intermediate between the paleo-
lithic and neolithic ages. The bones of the leg exhibit
the characteristic flattening peculiar to those of that
period. The frontal bone of the skull is thicker than
that of the present day, while over the eyes a decided
boss of bone demonstrates that the brows were very
prominent. Judging from the size of the skeleton,the
height of the man was about 5 feet, 3 inches. In close
proximity were found several flint flakes and knives.

In a paper published in No. 8 of the Physikalische
Zeitschrift (April 15, 1904) Prof. F. Himstedt arrives
at the conclusion that radio-active bodies giving off a
gaseous emanation are widely diffused throughout the
earth. These emanations are absorbed by water or by
petroleum; and after having been conveyed along with
the latter to the surface of the earth, will diffuse into
the air. Because of the many anaﬁlogies noted between
these emanations and radium emanations, the author
thinks it possible that both are identical. In this case
the orves of uranium from which radium emanations
are derived would either be widely diffused, or else
there would be some further matters possessing, though
to a lesser degree, the property of giving off emana-
tions. Considering that the absorption coefficient of
water as well as of petroleum with respect to this

. emanation is found to decrease for increasing tempera-

tures, while hot fountains on the other hand show an
especially high activity, the hypothesis is suggested
that the amount of radio-active material is increasing
for augmenting depths, and, according to Curie’s ob-
servation as to the continual heat evolution from
radium, the radio-active components of the earth should
possibly have to be allowed for in accounting for the
temperature of the earth.

Some interesting demonstrations have been carried
out in London with a new photographic art material
called ‘“photolinol.”” This fabric is composed of linen,
which is thoroughly permeated with the photograph,
producing a high translucency. One very picturesque
effect obtained by this means is that the picture, when
colored and viewed with a reflected light, bears a very
strong resemblance to an oil painting, the lines of the
weaving of the linen appearing similar to the canvas
in a painting. Photolinol is waterproof and inde-
structible, while the photograph does not fade in the
sun, as it appears to be woven into the material. By
its aid much greater enlargements than are now pos-
sible can be made with ease. The fabric can be made
to any size, some of the enlargements shown being
ten feet square. It is applicable to an extensive variety
of purposes. As it is transparent, it can be adapted to
lamp shades* and other ramiffcations of photographic
art for which transparencies are now employed. Novel
resuits can bg obtained with it, for the picture appears
with equal distinctness on either side by either re-
flected or transmitted light. The process -is a secret
one, but its commercial utility and value are already
asserted, since it can be employed for curtains, screens,
or theatrical scenery. For the latter is is peculiarly
adapted, and is both cheaper and more durable than
hand-painted scenery.
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THE DREDGER *MARQUESS.”

The “Marquess,” a bucket dredger with a single
ladder, has been recently constructed by A. F. Smold-
ers at Rotterdam for the Cardiff Railway Company.
The entire hull is of mild steel. The length of the
deck is 136 feet, 3 inches; the width, 24 feet, 71
inches; and the depth, 10 feet. The bucket lad-
der is 8814 feet in length. It is strengthened
by crossbraces, and fitted with cast steel rollers
mounted upon steel axles. The buckets
have a capacity of 19 cubic feet, and are of
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per hour for work in compact clay, gravel, and sand,
and for 325 tons for work in marl. The same chain
and buckets naturally had to work in both cases. The
requirements of the contract were therefore largely
exceeded.

e

THE BERTHIER ACTINO-ELECTRIC TRANSFORMER.
BY EMILE GUARINI.
Although it is as yet remote, a day will come when
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perhaps this same sun will, in the years to come, be
made to give us nearly all the heat necessary to keep
us warm 19 winter, and a large proportion of the
power needed to run the machinery of the world,
which is ever increasing in size and quantity. Some-
thing, moreover, has already been done in this direc-
tion, especially at Los Angeles, where a refiector of
about thirty-three feet in diameter has been utilized
for concentrating the calorific and luminous ' rays
upon a steam generator that supplies a 15-
horse-power motor.

Siemens-Martin steel. The upper. tumbler
of the dredger is quadrangular and is a
single steel casting, while the lower one is
cast in two halves. The edges of the tumb-
lers are protected against wear by pieces of
hard steel. The height of the upper tumbler
above the load water line is 28 feet. The
discharge chutes, which are of Martin steel,
are provided with friction bearings and are
set at 30 deg. from the vertical, one on each
two sides of the dredger. The buckets can
be made to empty into one chute or the
other by means of a valve. The stationary
chutes are provided in the center with a
slide that recedes from or approaches the
bucket chain, so as to reduce the waste to
a minimum. They have, in addition, two
movable extensions that may be raised
or lowered by means of windlasses. All
these parts are actuated from the deck. The
motive power is transmitted by two camel’s
bair belts running over pulleys keyed to
the crank and transmission shafts. The
transmission is so arranged that the buckets

pass over the upper tumbler at the rate of
16 a minute. The transmission by belt has

M. Berthier, on the other hand, desirous
of demonstrating to us once again the ease
with which one of the numerous forms of
energy may be changed into another, has
entered upon an entirely different path, in
aiming at the transformation of light into
electric energy; and, with such an idea in
view, has devised an actino-electric trans-
former, an apparatus capable of utilizing
the property that selenium possesses of pro-
ducing an electro-motive force under the
infiuence of light. Such a result may be
reached in two different ways: (1). By
constructing an apparatus based upon the
use of selenium submitted to more or less
rapid variations in light, and, consequently,
by utilizing the modifications in resistance;
and (2) by constructing an apparatus in
which the light shall act in a constant man-
ner for the production of a constant electro-
motive force capable of being utilized. The
second of these methods is not new. Prof.
W. E. Adams long ago showed that a ray of
light, falling upon a bar of selenium, de-
velops therein an electro-motive force that
gives rise to a current, and that the bar by

the advantage that if the buckets meet with
an obstacle, such as a rock say, or a tree-
trunk, the belt slides. Consequently, a pos-
sible breakage of the chain is prevented.

The engine is of the compound type, fitted
with a surface condenser and a reverse.
The diameter of the high-pressure cylinder
is 19 inches, and that of the low-pressure
one, 26% inches, while the stroke of each
is 1934 inches.

The boiler is of the type usually employed
on sea vessels. It is of Siemens-Martin
mild. steel with two furnaces. The diameter
of the body is 8 feet, 1014 inches; and the
length, 101% feet. The diameter of the fur-
nace is 2 feet, 915 inches. There are 112
3-inch tubes in the boiler. The heating
surface is 860 square feet. The effective
pressure is 105 pounds.

The ‘dredge is provided with five steam
windlasges. One of these does duty for the
ladder, two others for the two lateral
chains, a fourth for the bow chain, and the
fifth for the three stern chains.

In addition, there are two hand windlasses for
manipulating the discharge chutes. The dredger is
lighted entirely by electricity. The current is fur-
nished by a continuous-current dynamo and is cap-
able of supplying a total of 1,600 candle-power.

There are cabins for the captain, mate, the engineer,
the fireman, and the crew.

The dredger operates to a depth of 45 feet beneath
the surface of the water. At the time of the experi-
ments made in the Cardiff channel, it dredged and dis-
charged 4,536 tons of material into lighters in 319
minutes. The average work was therefore 853 tons
an hour. The minimum was 732 tons per hour, and
the maximum 1,030. The contract called for 650 tons

this fact becomes temporarily converted
into a small battery. I do not know why
this property has not, up to the present, re-
ceived practical applications, since it seems
to me that nothing could be more easy than
to form industrial actino-electric elements
of the nature of thermo-electric batteries.
The bars, connected in multiple, might serve
for increasing the intensity of the current,
and connected in series, for increasing the
tension of the current.

The first of the methods mentioned- above
is new, and M. Berthier has devised a most
interesting apparatus for the carrying out

of it.
The inventor gives his apparatus two
forms. By means of the first, he obtains

an alternating current, and, of the second,
a continuous one. The first form is repre-
sented in Fig. 1. -A disk, provided with

Fig. 2.—Arrangement for Producing a Direct Current.
APPARATUS FOR PRODUCING ELECTRICITY FROM LIGHT.

we shall be obliged to direct our whole attention to
the utilization of natural forces, or at least of such as
we do not at present consider the utilization practical.

Although it is true that water courses and water
falls have received numerous applications—yet far
less numerous than they might have received—in
the majority of countries there are, on the contrary,
other natural forces, such as the wind, which can be
made use of everywhere, and the tides, which are
very pronounced in certain countries, and the appli-
cations of which may be relied upon with confidence.
There is one, even, which has as yet been utilized
scarcely at all, and that is the sun, at least in coun-
tries in which it shines more or less frequently; and

apertures and revolved by means of a clock-

work movement, serves as a Shutter and

produces in the luminous pencil, concen-

trated by a convergent lens, a rapid series
of interruptions. The pencil of light itself is directed
upon a selenium bottom formed of quite a large num-
ber of thin strips of this metalloid and submitted to
the action of the magnetic field of two powerful mag-
nets or of two electro-magnets. The battery is placed at
the point where the field possesses its maximum
strength. The selenium battery is put in circuit with
two coils secured to the extremity of the magnets.
These latter therefore serve as cores. These coils
are provided with another winding, which constitutes
the induced circuit. It is connected with a telephone
or any other apparatus in which, in a normal state, no
sound is heard. - There is therefore no current in the

(Continued on page 478.)

HUGE ENGLISH DREDGER “MARQUESS; CAPABLE OF EXCAVATING 1,080 TONS OF MATERIAL PER HOUR.
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NEW APPARATUS FOR PHOTOGRAPHING THE
BACKGROUND OF THE EYE.

Dr. Walther Thorner, of the University Eye
Clinic at the Royal Charité in Berlin, has re-
cently succeeded in solving a problem that has
long occupied the minds of oculists, many fruit-
less attempts having been made heretofore to
find a solution. His invention is an important
one, and is a big step forward in the treatment
of eye diseases. Dr. Thorner has devised an
apparatus, by means of which it has become
possible to photograph the background of the
eye and obtain good pictures of the same. His
contrivance constitutes a material improve-
ment of the ophthalmoscope invented by Helm-
holtz in 1850, which latter device only admits of
looking at the background of the eye. Owing
to the peculiar construction of the eye, it has
been impossible heretofore to photograph the
interior or back of the eye. It is a matter of
great difficulty to illuminate the interior suf-
ficiently to take a serviceable picture, and even
if strong sources of light were used, the ex-
posure would last too long, rendering neces-
sary a fixation of the eye, which in turn would
entail serious inconvenience to the patient.

By means of his apparatus, Dr. Thorner first
succeeded in obtaining photographs of the eyes
of animals, particularly cats.

The interior of the human eye being much
darker than that of the cat, it required many
improvements to take good photographs of the

vigilance of the engineer. Every time a sig-

nal,is ignored, the locomotive is automatically
stopped, but at the same time a record of the
fact is automatically made which the engineer
must explain at the end of his run.

The mechanism employed in this system is
very simple, and is clearly indicated in our
detail views. Projecting above the cab of the
locomotive are two parallel and vertical arms,
the outer one of which is pivoted to swing
sidewise toward the other arm, but is normally
held parallel therewith by a glass rod inter-
posed between the arms at their upper ends.
The signal system along the track consists of
the usual block signal semaphores, but in ad-
dition to these each signal post is equippad
with a lever normally in a vertical position,
connected to these semaphores. When the dan-
ger signal is set, this lever is swung to horizon-
tal position over the track, so as to strike and
shatter the glass rod carried by the locomotive.
When the glass is broken, the pivoted arm
swings to the dotted position shown in our
front view of the apparatus. In so doing, by
means of the lever connections shown, a steam
valve is thrown which admits steam to the
throttle-closing cylinder. As shown better in
our side view, the piston rod of this cylinder is
so connected to the throttle-lever as to first
unlock it and then draw it to closed position.
At the same time a valve is turned which
throws the sand lever. When the throttle is

interior of human eyes with the apparatus.

closed, the piston in the throttle-closing cylin-

The result was highly successful, the changes APPARATUS FOR PHOTOGRAPHING THE BACKGROUND OF THE EYE, der uncovers a port leading to a valve which

proving perfectly satisfactory. We present to
our readers a picture of Dr. Thorner’s apparatus, con-
structed by the firm of Schmidt & Haenisch, of Berlin.

With the mild light of a kerosene lamp, the eye is ~

first so focused that its back yields a clear image on
the photographic plate, a telescope-like focusing glass
forming part of the apparatus being used for this pur-
pose. The focusing having been accurately done, and
the plate put in, the camera itself is opened by pres-
sure on a special
lever, and a flash-

time of the Westfield horror, these are all open to
the same objection, namely, that they are liable to
destroy the watchfulness of the engineer, and then,
should the automatic mechanism become disarranged,
the chances of accident would be greater than ever.
But this objection does not apply to the automatic
signal system which we illustrate herewith, for it is
so arranged as to increase, rather than diminish, the

light composition ig-
nited.by means of an
electric spark gener-

aets on the engineer’s brake lever and sets the
emergency brakes. Thus, the train is automatically
brought to a standstill without the assistance of the
engineer, and cannot be started again until a new
glass rod has been placed between the pair of vertical
arms. This, however, occurs only in an emergency,
as the engineer is provided with a means for swinging
the glass rod out of the path of the danger signal,
and is held responsible for any failure to do so; but
by means of an in-
terlocking system, the

ated- in a storage
battery. Thereby the
background of the
eye is lighted up suf-
ficiently for a mo-
ment to produce a
good image on the
plater Still, the pic-

tures thus obtained
are somewhat under-

exposed, and require
special care in de-
veloping, to obtain
the best results.

A large number of
such photographs of

diseased and healthy
eyes have been repro-

= - throttle must first be
3 closed before this can
be done. The two
arms which hold the
— glass rod are mount-

. ed in a swinging

P Tl x frame, so that they
- can be swung for-

""";'E"t-’“ \ ward and downward,
thus clearing the

. 1 danger signal. The

® swinging frame is op-
@ erated by an oscillat-
@ ing steam cylinder
controlled by a valve
lever near the throttle
lever, but is locked
by a rod extending

from this lever.
When the throttle is

e Yol closed, this locking

duced by Dr. Thorner

in his recent book, Side View, Showing the Details of the Controlling Apparatus,

equally interesting to

the profession as to laymen, entitled
“The Theory of the Ophthalmoscope
and the Photography of the Back of the
Eye,” published by August Hirschwald,
Berlin.

It is possible to distinguish healthy
eyes readily from sick ones, the eye of
a strongly short-sighted person being,
for instance, characterized by a pecu-
liar ring around the sun-like illumin-
ated center. Oculists will now be en-
abled to watch the progress of eye dis-
eases or disorders step by step. The
apparatus also permits of taking a
picture of any separate parts of the
interior of the eye.

AUTOMATIC CONTROL OF LOCOMOTIVES.

The shocking accidents which have
recently occurred in the viginity of New
York city, on railroads fiully equipped
with block signal systems of the most
improved type, and in perfect working
order, have shown very forcibly that be-
tween these signals and the throttle
of the locomotive, which they are sup-
posed to control, is an unreliable hu-
man intermediary. The perfect system
woald, therefore, seem to be one cap-
able of acting directly on the throttle
when ignored or wrongly interpreted
by the engineer. Many systems have

been invented, but as we stated at the BLOCE SIGNAL DIRECTLY CONTROLLING THE THROTTLE OF A LOCOMOTIVE,

—— ..

-
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rod is withdrawn

Front View of the Controlling Apparatus. from engagement

with the valve mech-
anism, permitting the latter to be turn-
ed to admit steam to the oscillating
cylinder, which will then swing the
frame to the dotted position shown in
our side view. Owing to the interlock-
ing connection of the valve with the
throttle, the latter cannot be opened
until the valve has been closed, shut-
ting off the supply of steam and per-
mitting the frame to swing upward to
its normal vertical position. This pre-
cautionary device prevents the careless
engineer from running his engine with
the automatic mechanism in the inop-
erative position. Owing to the fact
that engineers sometimes suddenly die
or lose consciousness at their posts, a
whistle has been attached to the steam
pipe which leads to the throttle-closing
cylinder, so that whenever the auto-
matic operations take place, this
whistle will sound a call to the fire-
man, who can come to t‘he engineer's
aid in case of necessity.

As a check upon the engineer for
failure to close the throttle at each
danger signal a time-recorder is placed
in the cab, and this records each auto-
matic closing of the throttle. Further-
more, each engineer is provided with a
limited number of glass rods and must
account for them all at the end of his
run, giving satisfactory explanation for
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any missing ones. We recently witnessed a very in-
teresting test of this system on a branch line of the
Long Island Railway, which proved the efficiency of
the apparatus beyond a doubt. The accompanying
photograph shows the locomotive used in this test
approaching one of the danger signals along the line.

—_— —.—cer—

Santos Dumont’s New Airship,

Santos Dumont’s airship No. 7, which is to be used
at St. Louis, has been overhauled and considerably
modified in the details of the nacelle. A visit to the
balloon shed near Paris showed that the No. 7 was
already inflated with gas, and is only awaiting a favor-
able moment for making a sail. The aeronaut states
that the trials which he has made of the motor and
the mechanical parts have been very satisfactory, and
he is confident of the success of the new airship. He
expects to make a very thorough series of trials in the
air in order to become perfectly familiar with the
maneuvers, and will not leave for St. Louis before this
is carried out. Beside the No. 7 is a new airship of
somewhat similar form, but of smaller size, to the
No. 11, which has been sold to an American. It has
a long nacelle and the basket will contain four per-
sons. The motor is of the Clement-Bayard type with
a special carbureter, and is rated at 16 horse-power.
The balloon has been constructed at the Lachambre
establishment. It is already filled out, and will, no
doubt, make a trial trip shortly., The No. 9, the small-
est airship yet constructed, with which Santos Dumont
made a number of interesting performances last year,
has been purchased by another American, Mr. Boyce,
who expects to try it soon at New York. Mr. Boyce
had previously purchased the No. 8, but had an accident
with it during his first ascensions.

The Burning of Troy Polytechnic Institate.

The main building of Rensselaer Polyteclinic In-
stitute, one of the oldest and most widely known
schools of civil engineering in the country, was de-
stroyed by fire on June 9. This is the fourth fire to
visit the institution in a year and a half. Two were
in the chemical and one in the electrical laboratory.

The Rensselaer Polytechnic Institute was founded
by Stephen Van Rensselaer, of Albany, the last, save
one, of the Patroons, on November 5, 1824. Until 1850
it was known as the Rensselaer School, and was de-
voted to theoretical- and practical science. It was re-
organized in that year as a general polytechnic in-
stitute, and assumed its present mame. The purpose
of the Institute, as declared in its charter, is to wain-
tain a school for instruction in mathematics, civil
engineering, chemistry, mineralogy, geology, botany,
literature, and, in their application to the arts, agri-
culture, domestic economy and manufacturing. In
carrying out its purposes it was extensively equipped
with apparatus and collections, but the work espe-
cially carried on is the instruction of engineers

The Current Supplement.

The current SUPPLEMENT, No. 1485, opens with a
splendidly illustrated account of Creusot ordnance.
F. J. Rowan recently read before the Institution of En-
gineers and Shipbuilders a most exhaustive paper on
superheated steam. His treatment of the subject is so
valuable that the Editor publishes his paper in full.
A novel balanced rotary valve for gas-engines, which
controls both functions of induction and exhaust of
the gas to and from the motor, and which can be used
for two or three cylinders, thus dispensing with two
or three sets of valves and gearing, is made the sub-
ject of an article that is very elaborately illustrated
with diagrams. Charles Fremont’'s method of testing
steel rails is described. Dr. C. A. Herter writes in an
appreciative vein on the influence of Pasteur on
medical science. Some novel studies of radium will
be found among the minor articles.

The Invention of Babbitt Metal.

Although Babbitt metal is one of the most common
anti-friction metals in use at the present time, but
few users of this metal are aware that Isaac Babbitt,
whose name it bears, was the inventor and patentee
of the method of lining boxes with soft metal rather
than of any particular alloy of the metal itself. The
Metal Industry recently published a copy of the orig-
inal patent, No. 1,252, which was granted to Isaac Bab-
bitt, of Boston, Mass., July 17, 1839. In this he claims
to have invented a new and improved mode of making
boxes in which gudgeons or journals are to run. To
quote from that part of his patent relating to the metal
used, he says: “I prepare boxes which are to be re-
ceived into housings or plummer blocks in the ordi-
nary way of forming such boxes; making them of any
kind of metal or metallic compound which has suffi-
cient strength and which is capable of being lined.
The inner parts of these boxes are to be lined with
any of the harder kinds of composition known under
the names of britannia metal or pewter, of which
block tin is the basis. An excellent compound for this
I have prepared by taking 50 parts of tin, 5 of anti«
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mony, and 1 of copper. But I do not intend to confine
myself to this particular composition.”

No claim whatever is made for the compositiop and,
in fact, that specified is somewhat softer than what is
now known as “genuine baboitt,” which is commonly
composed of 96 parts of tin, 8 parts antimony, and 4
parts copper.

Although Babbitt’s name is somewhat erroneously
applied to the metal, yet, as he was the first to exploit
the use of soft metals in the manner in which they
are now so commonly employed, it seems but just that
his memory should be perpetuated in this way.

MAIL BOX FOR RURAL DELIVERY SERVICE,

The rural free-delivery system recently introduced
by the Post Office has created a demand for a new
type of mail box, one which will indicate by a signal
whether or not it contains any mail matter. The
rural mail box must be situated along the main road,
often a considerable distance away from the house it

CROSS SECTION THROUGH THE MAIL BOX.

serves; and it is evident that a signal which would
automatically indicate that mail has been deposited in
the box, would save the owner many useless trips,
thereto.

We illustrate herewith a mail box of this type, which
was recently invented by Mr. A. M. Hoes, of Palmer,
Neb. This box, it will be observed, is of cylindrical
shape, the lower half and ends, 1, constituting the
main body, and the upper half, 2, constituting the lid.
The box is eccentrically mounted in bearings in a
yoke piece, 3, which may be secured to a post or other
support. The lid is also hinged to this yoke piece at
the rear. A bell crank is pivoted to one arm of the
yoke, and carries a flag or other signal, 4, at its upper
end, while its lower end is slotted to engage the end
of a rod, 5, which projects through the end wall of the
mail box. This signal serves to notify the owner that
mail matter has been deposited in the box; normally,
however, the flag is not held upright, but rests against
the cross arm of the yoke piece. The rod is secured
at its upper end to the lid, as shown in our section
view. When the lid is raised, this rod, together with
another rod simi’arly connected at the opposite end
of the mail box, serves to swing the body portion, 1,
on its eccentric pivots to the position shown in

MAIL BOX FOR RURAL SERVICE.

dotted lines. The projecting end of rod, 5, will, at
the same time, tilt back the signal bell crank until
the flag falls to normal position. To set the signal,
the postman while closing the box, after having de-
posited mail therein, holds the signal bell crank in
such a position that its slotted end will be engaged by
the projecting rod, and thereby raised to a vertical po-
sition. Owing to the cylindrical form of the box, and
to the fact that the lower part rotates eccentrically
on opening, the mail matter will slide forward, com-
ing within easy reach, and the entire contents of the
box will be brought into view as soon as it is one-third
open.

-
-0

According to the Iron Age two of -the largest spiral
springs ever made in the United States were shipped
recently from Pittsburg. The springs are 2714 inches
diameter, and have a height of 34 inches. When closed
solid they are 19 inches high. They are made of 114-
inch steel, and the bars were 533 inches in length.
The springs are §0 elastic that they can he moved with
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the finger, while it requires a pressure of 3,000 pounds
to close them down. The rule among spring makers
has heretofore been that the inside diameter of a
spring must not be over 10 times the thickness of the
bars without special appliances to keep the coils in
position. These springs, however, are seventeen times
the diameter of the bar.

THE BERTHIER ACTINO-ELECTRIC TRANSFORMER.
(Continued from page 476.)

induced circuit, since the electro-motive force of the
circuit of the selenium battery is constant. When
the manipulating disk is revolved, the following
phenomena occur: At the moment at which the first
pencil of light reaches the selenium, the latter be-
comes converted into a battery. The current of this
latter traverses the primary of the transforming coil,
and produces variations in the flux of the magnet and
of the electro-magnet. Such variations are made
manifest by a current in the induced circuit, that is
to say, in the secondary of the transformer or simply
of the induction coil. The greater the flux of the
magnet is, the greater will be the variations produced
therein, and the more intense also will be the induced
current—a phenomenon that will be shown by a sound
in the telephone. Another induced current is pro-
duced at the moment at which the selenium is no
longer influenced by the light. We have therefore
closings and openings of the circuit, and consequently
an alternating current in the secondary circuit of the
transformer. The frequency of this current is deter-
mined by the rotary velocity of the shutter disk.

The magnet, as I have above stated, may be re-
placed by an electro-magnet excited by a battery of
accumulators, which, according to M. Berthier, may
be recharged by the induced circuit if care be taken
to put in series with the arrangement, a Nodon elec-
trolytic valve formed of a plate of aluminium and one
of lead immersed in a saline solution of phosphate of
soda.

Although, up to the present, M. Berthier has de-
sired to produce merely a demonstration apparatus
and not an industrial one, his arrangement neverthe-
less presents a great interest from the viewpoint of
the conservation of energy. It would evidently be
very interesting to know the exact theory and the
efficiency of it.

The second form, which is shown in Fig. 2, is de-
signed for the production of a continuous current.
The apparatus resembles the Foucault or the Faraday
disk. Nevertheless, while in the Foucault experiment,
the disk placed between the branches of an iron horse-
shoe magnet is movable, it is here stationary. What,
on the contrary, is movable is the light-obscuring
shutter. The arrangement is plqinly shown in Fig. 2.
The actinometric disk is this time formed of a sheet
of mica covered with sensitive selenium. A disk of
porcelain has likewise been tried. The disk is heated
to the desired temperature and is then coated with
selenium by moving a stick of this material over the
surface of the mica, which is afterward kept at a
temperature of 210 deg. C. Experiments have been
made also with disks of aluminium, copper, etc. It is
interesiing to observe the current that thus passes
over the edges of a stationary disk as the shutter is
revolved before it. The edge of the disk is naturally
provided with a rim formed of a strip of thin metal.
A metallic plate likewise is placed in the center for
collecting the current. The current produced should
be perfectly continuous. Instead of magnets, it might
be possible to employ electro-magnets supplied with
current from the battery that runs the motor, although
in such a case it is to be apprehended that effects of
induction might be produced. M. Berthier purposes
to make a series of experiments with slightly different
arrangements, especially when employing a liquid con-
ductor. It would be a question then of preventing
electrolysis.

The form of shutter need not be exactly that shown
in the picture. The apertures, for example, may have
the shape of half-crescents. It is possible also to con-
struct the shutter of a disk of mica or glass to which
is glued a sector of black paper. The apparatus is
inclosed in a tight box having a single window with
the shutter in front. Some experiments have been
made also with wires of pure nickel coated with selen-
ium and wound into a flat ring and then submitted to
luminous variations. The apparatus thus constructed
presents, according to M. Berthier, some analogies
with the Gramme dynamo with the armature fixed be-
tween foliated inductors.

The state of M. Berthier’s health has, up to the pres-
ent, prevented him from pursuing his researches act-
ively. But he has recently secured the assistance of
M. Albert Nodon, the well-known inventor of the elec-
trolytic valve that bears his name, and it is probable
that under such circumstances the experiments will
be actively prosecuted, and that at a period less re-
mote than might be expected, we shall have a definite
solution of the very interesting and very important
problem of which I have sketched the main features
in the above notes.
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Worrespondence,

Railway Fatalities.
To the Editor of the SCIENTIFIC AMERICAN:

I beg to call your attention to a serious mistake in
the editorial appearing in your issue of Saturday, May
28, entitled “Increasing Railroad Fatalities.” In this
editorial you locate an accident in which there were
65 fatalities, caused by the train striking some heavy
timber which had broken loose from a lumber car on
the adjoining track, on the Pennsylvania Railroad. It
it well known to _the readers of the current news of
the day that this accident occurred on the Baltimore
& Ohio Railroad, and I think it is due to the Pennsyl-
vania Railroad Company that a statement correcting
this inaccuracy should be made. From the well-
known reputation of the SciENTIFIc AMERICAN for ac-
curacy in all things, this misstatement is peculiarly
regretful. GEORGE W. Boyp,

General Passenger Agent, Pennsylvania Railroad.

Philadelphia, June 9, 1904.

[The Editor takes pleasure in giving publicity tothe
literal facts as stated in the above letter. In crediting
the disaster to the Pennsylvania system he was gov-
erned, no doubt, by the impression common to the
“readers of the current news of the day,” that the
Baltimore & Ohio road is an affiliated road of the
Pennsylvania system.—Eb.]

4

The Application of the Water~-Plane Principle to
High~Speed Water Crart.

To the Editor of the SCIENTIFIC AMERICAN:

The idea of applying the water-plane principle in
constructing a practical craft, which would make a
radical increase in speed over the heretofore bhest
models, has for many years been in my mind, and I see
no logical argument which would negative the conclu-
sion which I have come to, namely, that an arrange-
ment constructed on this principle, and having suf-
ficient power (not necessarily prohibitive), would free
itself from its greatest resisting factor—the water—
by riding on it instead of plowing through it. A flat
stone when shied across a pond, on the surface of the
water, remains on the surface, for it cannot sink,
owing to the reaction on its under side, caused by its
forward movement. The ordinary boat or water craft
sinks a certain amount, and this fact is the cause of its
having, consequently, to plow through, instead of glide
over, the water. Is not this argument manifestly
logical?

A practical water-plane craft, in my mind, would
have great beam in proportion to its length; tapering
bow, having a small angle with the horizontal; and be
perfectly flat-bottomed, with the exception of necessary
fin keels to prevent leeway and faciiitate steering. The
_exact form of such a craft would be, of course, deter-
mined by experiment; also the nature and mode of pro-
pulsion could be a matter of trial; but I see no reason
why a craft constructed with this idea in mind should
not surpass any formerly devised marine contrivance
in speed.

If such an arrangement, with dimensions of, say, 50
feet length and 30 feet beam, was supplied with power
sufticient to drive a boat of equal displacement (what-
ever that might be) at, say, 25 or 30 knots per hour, I
claim that it would run out on top of the surface of the
water, and make, to say the least, a decidedly increased
speed over and above any heretofore constructed ap-
paratus designed for high speed on water.

The initial power and speed might have to be great;
but I can see no reason why such an arrangement
should not prove entirely practicable. Once out of the
water, the craft would be free from its greatest hind-
rance to high speed and would be capable of being
driven at a hitherto undreamed-of rate—over the sur-
face of, not through, the water.

Any one can see the advantages of such a craft, as-
suming my claims are true, without my enumerating
them. I wonder at the fact that this principle has not
been given attention in applying it as I have suggested.)

ARTHUR E. HAGARTY.

[Some experiments along this line have recently been
made in France, in which a 19%-foot long by 934-foot
broad flat-bottomed boat, fitted on its bottom with
adjustable transverse hydroplanes, attained a speed of
171 miles an hour when driven by a 14-horse-power
de Dion motor. An ordinary launch of this size and
power will only go 8 or 9 miles an hour. We hope in
the near future to illustrate this new type of boat and
give further details.—Eb.] ’

Submarine Boat ‘ Protector? Semnt to Japan.

Confirmation of the report that the Norwegian
steamship “Fortuna,” carrying the submarine boat
“Protector,” of Bridgeport, Ct., was on her way toJapan
was brought to New York by Capt. Dannemann, of the
North German Lloyd steamer “Prinzess Irene.” His
vessel, which came from Mediterranean ports, passed
the “Fortuna,” on whose deck was the ‘“Protector.”
Capt. Dannemann recognized the “Protector” from de-
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scriptions of her which he had read recently and cuts
which he had seen in the SCIENTIFIC AMERICAN.

“The ‘Fortuna’ is apparently bound for the Suez
Canal,” said Capt. Dannemann. “We came from Gib-
raltar, and the ‘Fortuna’ was going in an opposite
direction. She was so close to us that we could read
her name without the aid of a glass, and the sub-
marine on her deck was plainly visible.”

High~Speed Steam-Locomotive Tests in Germany.

In the several reports during the past two years
describing the conditions and results of the elaborate
experiments in high-speed electrical traction which
have been conducted on a section of carefully pre-
pared track between Marienfelde and Zossen, near
Berlin, repeated reference has been made to the fact
that an equally thorough and interesting series of
tests would in due course be made with several
specially constructed steam locomotives, in order to
secure a basis for conclusive comparisons between the
two forms of power for high-speed .traffic over long
distances. The question to be decided by these de-
liberate and carefully prepared trials was whether,
with the existing conditions of climate, distances be-
tween large cities, grades, curves, and the present
standard of track and bridge construction in Germany,
the speed of express passenger trains could be safely
and economically increased to 70 or 80 miles per flour,
and, if so, whether steam or electricity would prove
preferable as a motive power. Would the German
“Blitzzug” of the future be hauled by an electric
motor or a steam engine so enlarged and improved as
to meet the highest requirements of modern railway
practice?

The electric motor trials were completed, as will be
remembered, during the autumn of last year, with the
net result that the two motor cars obtained speeds of
117.32 miles per hour—or nearly 2 miles per minute—
without injury to the car or motor, without undue
strain upon the track or discomfort to passengers.
This upon a straight, nearly level track 14.5 miles
long, and of the heaviest and most solid and careful
construction, with inside guard rails to minimize the
effect of lateral motion at high velocities. But as the
railways of Germany involve all the usual variations
of grade and frequent curves of a radius as low as 520
yards, any such pace as 117 miles an hour was and
must long remain outside the limits of actual prac-
tice. It remained for the new locomotives to demon-
strate the efficiency of steam up to 80 or 85 miles an
hour, the apparent limit of speed development under
existing conditions.

The track having been carefully examined and the
‘deteriorating effects of the electric-motor-car trials
noted and repaired, the experiments with steam loco-
motives began about the end of February and were
continued until a few days ago. The tests included
engines of four different types, each built by a dif-
ferent German firm, or company. In order to make
the conditions as nearly as possible those of actual ser-
vice, the load consisted of six westibule cars, weighing
about 30 tons each, one of which had been equipped
with instruments to measure and record speed, oscil-
lation, and the pull exerted by the engine at each part
of the run. Each engine was first tested with the full
train, then half of it was detached, and another series

of trials made with three cars only. This latter series’

was in compliance with a scheme by which it was
proposed to divide. the fast long-distance passenger-

train service into units of three cars each, capable of .

carrying 100 passengers with all facilities for their
comfort by day or night.

The first trials were those of a locomotive built by
the Egestorf Machinery Company, at Hanover. It is
of the same general model as the ‘“Atlantic” type in
the United States—that is, carried on ten wheels, viz.,
the four-wheeled forward truck, then the two pairs of
coupled drivers, and a pair of trail wheels under the
cab to sustain the after portion of the boiler, which is
of extraordinary size and large heating surface. This
machine, with a train of six cars, attained an average
speed of 111 kilometers (68.97 miles) per hour
throughout the run, and with three cars a pace of
79.41 miles an hour.

The second machine of Grafenstadt construction is
a compound locomotive, likewise of the Atlantic type,
in which the cylinders are placed far back and the
piston head geared by a short connecting rod to the
crank pin of the rear driving wheel. This engine
made with the full train a run of 118 kilometers (73.32
miles) and with three cars 76.42 miles an hour, and
showed good results as to fuel and steam consumption.

The third contesting machine was an eight-wheeled
compound engine equipped with Schmidt’s device for
superheating steam. It was designed by Baurath
Garbe and built by A. Borsig. This engine was not
built specially for these trials, but is one of a number
of the same type which have been constructed and
supplied for service to the royal Prussian railway
administration. The driving wheels are 78 inches in
diameter; heating surface, 963 square feet; surface of

© 1904 SCIENTIFIC AMERICAN, INC

479

superheater, 288 square feet; normal working pres-
sure, 12 atmospheres (176.4 pounds) to the inch; and
weight, when ready for service, 120,051 pounds avoir-
dupois. This engine attained with the full train 128
kilometers (79.53 miles) and with three cars a speed
of 84.5 miles an hour, the energy developed being
about 2,000 horse-power. .

The fourth competitor was an engine of a wholly
original type, designed by Chief Engineer Wittfeld, of
the Prussian railway administration, and built by
Messrs. Henschel & Sons, of Cassel. The engine has
been described in these columns. Before being brought
to Berlin it was tested on one of the State lines near
Gottingen, and since the trials were finished it has
been dismantled and shipped for exhibition at +the
World’s Fair in St. Louis. Its most striking peculiari-
ties are that it is so built that the engineer. stands in
front within a glazed cab like the motorman of an
electric car, and both engine and tender are covered
w.th o sheathing of sheet iron with glazed windows
and so arranged as to provide a covered passage from
front to rear. The engine is carried on twelve wheels,
viz., a four-wheel bogie in front and rear and between
them the two pairs of drivers, coupled in the usual
manner. This arrangement is for the purpose of
securing steadiness of motion despite curves or irregu-
larities of track surface. The engine is of the com-
pound type, the high-pressure cylinder being located
midway between the side frames, where its piston con-
nects with an inside crank on the forward driving
shaft. The low-pressure cylinders, of which there are
two of equal diameter, are external and drive two out-
side cranks set parallel to each other and on the same
side of the axle 90 deg. from the inside crank that
connects with the high-pressure cylinder. This
secures an even balance between the reciprocating
parts, from which important results have been ex-
pected. The boiler is, from the European standpoint,
enormous, having 2,766 square feet of heating sur-
face, and it is calculated that, with a coal consumption
of 2.5 pounds per horse-power, it will develop about
1,775 horse-power. It weighs T76.8 tons and cost
$23,800. The tender weighs 47 tons and carries 7 tons

_ of coal and 4,400 gallons of water, which it is equipped

to take up at speed, as is done on some lines in the
United States. At the recent tests this engine slightly
surpassed all its competitors, attaining a speed of 128
kilometers (79.53 miles) per hour with six cars:'and
85.12 miles with half that number. While, therefore,
its speed with the full train was the same as that of
the Borsig superheater, the Cassel machine did 1
kilometer (0.62 mile) better with the light load, a
difference so slight that it might easily have been in-
fluenced by varying conditions of wind.

This in substance is what is now publicly known
concerning the results of these most interesting trials.
The comparative advantages of all the contesting
engines—their relative; consumptions of fuel and
steam, their general efficiency at high velocities, and
their smoothness of movement on curves of different
radius—will be known only to the government ex-
perts until the whole mass of notes and records made
during the experiments and subsequently on other por-
tions of the line shall have been formulated and pub-
lished.

Among the incidental demonstrations made by the
tests was the fact that with the pneumatic brakes now
in use on German vestibule cars it required a full
minute and a distance of 1,093 yards to stop a train
of six cars running at 85 miles an hour. German
first-class trains are equipped for a maximum speed of
85 kilometers (52.8 miles) an hour, and their brakes
are capable of stopping a train running at that speed
on level track within a distance of about 433 yards.
If, therefore, any approach to the higher speeds which
will be made possible by these new types of locomo-
tives should be adopted, the change will involve im-
portant modifications in brakes and signal systems,
which are based on present limitations of speed and
braking power.

Pending the preparation and issue of the official
report on which the ultimate conclusions will be based,
a Berlin engineer, Dr. Reichel, has given some inter-
#sting comparisons of cost between steam and electric
traction from the standpoint of German practice and
illustrated by the recent experiments with both motive
forces. A steam train of five cars and a standard loco-
motive weighs 330 tons, seats 168 passengers, and
uses at full speed 1,400 horse-power. The electric
train of one motor car and four trail cars weighs 260
tons, seats 180 passengers, and utilizes 1,000 horse-
power. Each train and engine costs for initial con-
struction about $100,000. The operating cost of the
steam train is flxed by Dr. Reichel at 1234 cents per
100 seat kilometers, and 1114 cents, or 1 cent cheaper,
for the electric train. FRANK H. MASON.

It is reported that a test well on the island of
Tcheleken has encountered oil at a depth of 1,067 feet,
showing the existence of a new oil-bearing stratum
below that now exploited. When first struck the oil
spouted to a height of 200 feet, and contained no water.
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MALTING AND BREWING CONDUCTED ON
SCIENTIFIC PRINCIPLES.—II. BREWING.

In a recent issue we described malting as
carried on at the Pabst Brewing Company’s
establishment at Milwaukee, Wis. We will
now describe their process of brewing. We
left the finished malt in the moisture-proof
storage bins.

When wanted the malt is again scoured, and
is ground or rather crushed in specially-con-
structed malt mills, which press the grains so
that the hulls remain intact while the interior
starch body is finely powdered. It is now
termed “malt-grist,” and it is stored in grist
hoppers, where it is kept in readiness for the
mash-tub underneath. All the previous op-
erations have been carried on with a view to
the chemical reactions which now occur, assist-
ed by mechanical means.

In the huge mash-tubs the malt-grist is
brought into contact with water of a certain
temperature, varying according to'the brew.
About 16,000 pounds of malt constitute one
brew, and the mashing operation requires one
and one-half hours, during which' time the
mash is agitated by raking machinery, which
is revolved by power. Automatic recording
thermometers indicate the temperature at all
times. After the mashing process is finished,
the mash is pumped by means of centrifugal
pumps to the filtering tubs, which are provided
with a false bottom of bronze plates, having
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9,500 holes per square foot. This filtration oc-
cupies from four to five hours. The malt ex-
tract thus obtained is called “wort,” and runs
directly«to the copper brew kettles, of enorm-
ous size and perfect cleanliness, holding 350
barrels each. The wort in these sfeam-ja.cketed
kettles is boiled for several hours together with
hops, which are introduced into the brew at
this stage.

The hops give a slightly bitter and agreeably
stimulating taste to the beer, and in addition
they contain constituents which promote the
keeping qualities of the product. The hops
contain aromatic resins, which assist in the
preservation of the beer.

When it is stated that there are six brew
kettles, each having a capacity of 350 barrels
per brew and four bréews each a day, some idea
cahh be obtained of the enormous capacity of
the Pabst brew house. From the brew kettle
the hopped wort is run into the “hop-jack,” or
filtering tub, which separates the spent hops
from the wort. From there the wort is con-
veyed by pumps to hot wort reservoirs, from
which the wort runs through the hermetically-
closed aerating coolers, which are several in
number. Each cooler consists of 54 pipes ar-
ranged horizontally in a vertical bank. The
upper ones are of eopper, the lower ones of
steel. Cold water flows through the copper
pipes, and liquid ammonia is expanded in the
steel pipes. The hot wort is distributed over

- ' The Refrigerated Pipe-Line Tunnel,

Filling thé Kegs.

MALTING AND
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the whole length of the pipes by a self-regulating feed-
ing trough. The sides of the cooler are adjacent to
the pipes, and are composed of copper.

Sterilized air is blown against the wort, so that it
absorbs the proper amount of oxygen at all stages of
temperature from the boiling point to 40 deg. F., which
is the temperature at which the wort runs off from:
the cooler through the copper pipe line leading to the
cool wort vats in the fermenting cellar.

Fermentation is caused by a microscopically-small
plant called yeast (8Saccharomyces cerevise). There
are thousands of different varieties of the yeast plant
to be found in nature. In order to obtain an abso-
lutely uniform fermentation and final product of a de-
sired character, a special variety most suitable for the
purpose is selected, and cultivated on a large scale
from a single cell in a special department called the
“pure yeast plant.” The yeast thus obtained is used
to start the fermentation of the cooled wort in the
large fermenting cellar. In the Pabst brewery the fer-
menting vats are hermetically sealed for a double pur-
pose; first to prevent infection from germs in the at-
mosphere, and second to collect the gas of fermentation.
This gas is almost chemically pure carbonic acid -gas,
and is led off under a slight pressure to a gasometer,
and eventually liquefied after purification, and used
for carbonating and elevating beer from the cellars.
Five million pounds of this by-product were produced
and utilized at this brewery last year, effecting a great
economy. The main fermentation takes from ten to
twelve days in the fermenting vats. Considerable
‘heat is developed, which is taken away by cold brine
circulating through copper cooling pipes. The pro-
duct can now be called “beer,” but it is necessary to
mature and ripen the beverage by cold storage in large
vats for a period of from three to four months at a
temperature a little above the freezing point. During
the storage period most of the yeast cells settle to the
bottom of the tanks, thus effecting a clarification of the
beer. The liquid is then drawn off,
and either conveyed to the shipping
barrels or the bottling department.
On its way from the storage vats
to the filling machines, the beer is
saturated with the pure carbonic
acid gas obtained from the main
fermentation, and it is then filtered
through sterilized pulp filters,
which render the beer absolutely
brilliant before it enters the bar-
rels or bottles. In all cases the fill-
ing is done under carbonic-acid-gas
pressure.

For bottling purposes the beer is
conveyed through sterilized copper
pipes, which extend from the stor-
age houSes to the basement of the
bottling department. The pipe lines
are conducted through a long
underground tunnel, which is re-
frigerated throughout its entire
length, keeping the beer at a tem-
perature a little above the freezing
point. This tunnel is large enougi
to walk through.

The beer enters the so-called
measuring tanks, which few brew-
eries possess. A special act of
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The Measuring Tanks Where the Government Collects
Its Revenue.

Congress was necessary to legalize the system, as the
old law required that there be no connection between
the brewery and the bottling house, so that brewers
were required to first place the beer in a small barrel,
cover the bung with an internal revenue stamp, and
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cancel it. By this new system, the beer is kept in its
original condition and purity. The revenue is now
collected in another way. The measuring tanks are
gaged by the government, and while the tank is being
filled, the outlet cock is locked by an Internal Revenue
officer, who visits the brewery daily. Seventy-three
barrels of beer are run into each of the twenty measur-
ing tanks. The officer reads the quantity of beer as

.shown by the glass gage; he then releases the outlet

cock after he has been paid the tax of a dollar a barrel,
and locks up the inlet cock, so that only the seventy-
three barrels can be used for bottling.

Pure carbonic-acid gas is used to force the beer up
to the bottling machines on the main fioor. The bottles
are received in train loads, and are first soaked in a
diluted caustic-soda solution, and then dropped out
automatically into fresh-water tanks, and from there
they are put on washing spindles rotating 3,000 times
a minute, thereby removing any trace of impurity.
The bottles are then rinsed with filtered water and are
filled with beer; immediately after filling the bottles
are corked or covered with aluminium stoppers.

The corking and wiring machines are most ingeni-
ous. The filled bottles are fed into the machine at the
rate of eighteen a minute, the cork is forced into the
neck of the bottle, a tin disk covers it, and the wires
‘are placed around the neck fourtold, cut, and finally
twisted into a knot by the machine. The hottles are
then placed in small cases holding twenty-four bottles
each. The cases then go upon a traveling table, which
takes them to the pasteurizing machines. The tem-
perature. is carefully regulated by an automatic heater,
which insures a proper pasteurization of the beer. The
highest temperature applied for this purpose is 150
deg., to which the bottles with their contents are ex-
posed for about thirty minutes. The bottle enters in a
cold condition, and it leaves the apparatus at the same
temperature. The bottles are then labeled by machines
and are ready for packing, the date of bottling being
branded on the cork, and the same
date perforated upon the label.

Pasteurizing Bottied Beer.

The capacity of the bottle house is
over 500,000 bottles a day, and last
year over 90,000,000 bottles were
filled.

The advantage of brewery
bottling is apparent. The beer
never for a moment loses its life
by the loss of gas and comes to the
consumer in prime condition, the
sterilization also providing for the
proper keeping of the beer under
all conditions.

The process described in this and
the previous article, the result of
years of study and - experience,
show that the brewing industry is
placed upon the highest scientific
level.

The railway line-from Hanoi to
Vietry, in French Indo-China, has
been open to traffic for some
months; the section to Thkanba,
half-way to Yenbay, was finished
a short time ago, and the continua-
tion to the last-mentioned place is
far advanced.

Labeling Beer Bottles by Machine.

MALTING AND BREWING CONDUCTED ON SCIENTIFIC PRINCIPLES.
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RELICS OF THE SPANISH ARMADA,

After keeping them securely hidden from human
eyes for over three hundred and fifteen years, the
waters of Tobermory Bay, off the coast of the island
of Mull, England, have at last given up some of their
treasures, in the form of a motley collection of bat-
tered and worn relics of no value except to historians
and antiquarians, but to them of priceless worth, as
they tell the story of the tragic end of the famous
Spanish Armada, better and more graphically than
could pages of histories.

Capt. Burns, the principal wreck officer of the Glas-
gow Salvage Association, who was in charge of the
operations, was untiring in his efforts in bringing
these woful remnants of the once splendid “Invincible
Armada” to light again.
They were recently placed
on exhibition at the Glas-
gow East End Indus-
trial Exhibition, where
they attracted the greatest
attention.

As tangible trophies of
deep TrTomantic interest,
these exhibits clearly
prove that tradition did
not lie when it said that
on the spot where the
relics were found by Capt.
Burns, there was blown
up in August, 1588, one of
the richest of the ill-fated
ships.

It was with the permis-
sion of the Duke of Argyll
that Capt. Burns pursued
his investigations; for,
since the wreck of this
particular vessel was given
into the possession of a
Marquis of Argyll by
royal grant scarcely half
a century after the Span-
ish squadron met its fate
off the coast of England
and Scotland, the title of
that noble family to the
ownership of whatever the
waters of Tobermory Bay
held of the vessel of the
Don has been undisputed,

The tradition of this
particular "bit of the
stormy history of England
has scarcely changed in a
single point, in spite of
having been handed down
from father to son for
three centuries, and the
recent discovery of the
relics has only added to
its authenticity. The name
of the vessel which was
blown up has been spoken
of as the “Florida” in old
records, but it was really
the “Florencia,” a Floren-
tine galleon which came
from the Levant, one of
the Italian possessions of
the King of Spain, and was
commanded by one Pereija.

By far the fullest ac-
count in Scottish history
of the loss of this ill-fated
ship is to be found in the
records of Clan MacLean,
whom it most closely con-
cerned. In the year 1588
the chief of the House of
Duard was Sir Lauchlane
MacLean, who had at that
period seriously embroiled
himself with his neighbors
of the Clanranald and the
Clan Ian in numerous
bloody feuds, and as a re-
sult of these had been
“denounced rebel” by King
James.

Soon after this the
“Florencia,” commanded
by Capt. Don Pereija, was
forced by stress of weather
and want of provisions into Tobermory Bay. The
captain sent peremptory orders to Sir Lauchlane
MacLean to supply his ship with such provisions as he
might require or as the isiand could afford, No reply
having been made, he threatened to use the means
within his power to enforce his request. The haughty
chief of MacLean replied to the effect that ‘“the wants
of the distressed stranger, should be attended to after

Scientific American

he had been taught a lesson of more courteous be-
havior; and in order that he might have such a lesson
as speedily as his wants seemed pressing, he was in-
vited to land and supply his wants by the forcible
means threatened; for it was not the custom with the
chief of MacLean to pay ready attention to the wants
of a threatening beggar.” The Spaniard discreetly de-
cided to decline the invitation, and now promised
payment for whatever necessaries in the way of

food and ¢l othing
might be s u p plied
him. Fin- ally a sort
of friend- s h i p
sprang up between
the Don and his

China Vase, Strainer, Mortar, Scabbard, Coins, Ring and Compasses Found in the Wreck of the « Florencia.”
% the outside, he fired it, and

SWORD BLADE (ENCRUSIED)

RELICS OF THE “FLORENCIA,” ONE OF THE FLEET FORMING PART OF THE SPANISH ARMADA.

and in return for the provisions
supplied him, he offered Sir Lauchlane the assist-
ance of a hundred of his marines, and with this
help the Scot proceeded to make war on his neighbors.
He first ravaged the islands of Rum and Eig, then
held by the Clanranald, and the islands of Canna and
Muck, the property of the Clan Ian. After devastating
these, he made a descent upoR the mainland of Ard-

Highland host,
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namurchan, and, still with his Spanish contingent,
laid siege to Maclan’s castle of Mingarry.

In a word, he swept through the neighborhood with
fire and sword, working havoc wherever he went.

‘While he was engaged in this way he received a
message from Capt. Pereija requesting that the Span-
ish soldiers be sent back at once, as he was preparing
for sea. At the same time he heard that the pro-
visions supplied to the Spaniard had not been paid
for. Sir Lauchlane remonstrated with the Don for his
injustice, and full satisfaction was promised. On the
strength of this the men were sent back, but MacLean,
not relying entirely on the captain’s promise, retained
three of the soldiers as hostages till the debt should
be paid. At the same time he sent one of his own men,
Donald Glas MacLean, on
board the “Florencia”
to receive an adjustment
of the demands of his
people. The emissary was
at once disarmed and made
prisoner, and no communi-
cation was allowed be-
tween himself and his
friends. But Donald Glas
conceived a plan, which,
though it meant certain
death to himself, promised
a speedy and terrible
retribution to his captors.

Finding that the cabin
in which he was confined
was close to the magazine,
he found an opportunity to
force his way into it, and
laying a train from it to

the ship was blown to
pieces, killing the threeor
four hundred on board.

The wreck of this ves-
sel and the enormous
treasure which she wasre-
ported to contain created
a great deal of interest in
the spot where she had
sunk. They early excited
the interest of the Argyll
family, and in 1611 the
Marquis of Argyll obtained
as a gift from Charles I.
the vessel, provided he paid
to the Duke of Lennox and
Richmond the one-hun-
dredth part of the ship,
after the deduction of ex-
penses. In 1665 the Earl
of Argyll entered into a
contract with one James
Mauld, wherein the latter
agrees to give the former
one-fifth part of all that
shall be recovered from
the ship of the Armada,
lost beside Tobermory.
These contracts have gone
on and on, but no great
store of gold and silver has
been found, nothing more
in coin than a few pieces
now and then, though
some fine brass cannon
have been found.

Among the articles re-
covered, apart from old
timber, warped ironwork,
stone and iron capnon
balls, human bones and
skulls, and silver coins,
there is also a bronze
breech-loading gun 41
feet in length, one of the
fifty-six carried by the
“Florencia.”

The gun is still in such
a condition that, although
it lay in twelve fathoms
of water for more than
three centuries, the mono-
gram of the maker, sup-
posed to have been Ben-
venuto Cellini, and the
date, 1563, are still visible.
The ball with which the
gun was loaded still remained in it. The breech
action is lifted out of the gun by a. handle similar to
a laundry smoothing iron.

A projection fits into the bore, and the wedge-shaped
hole at the side of the gun has apparently been used
to fasten the breech-block, and prevent it from being
forced back by the firing of the charge. When the
breech-block . vas removed, it was found not 10 be solid,
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but to have been used as the powder chamber. The
iron bullet was found in direct contact with the pow-
der, and in front of it were the remains of a wad of
rough fiber, apparently manila oakum. The bore of
the gun is one and five-eighths inches. - A round hole
at the end was for ramming and cleaning out the gun
between the shots. This gun, therefore, takes its
place among the earliest known breech-loading guns.
The bronze of which it has been made was not affected
by the water.

The broken biade of a sword, a pistol, and a hook
and tackle, thickly incrusted with limestone, are also
on view, as well as a piece of the woodwork of the
ship in a fossilized condition.

The tradition is that the “Florencia” had fifty-six
guns on board, and thirty millions of money. The
latter has never been recovered, where it still reposes
beneath the sand of the bay, making its recovery very
difficult.

A SECTIONAL BOOKCASE.

An improved form of sectional bookcase has been
invented by Mr. O. O. Buice, of 400 Dexter Street,
Montgomery, Ala., which offers the particular advant-
ages of secure interlocking of the units and convenient
manipulation of the door, the latter when in open
position being completely out of the way of the user
of the case. The case is made up in the ordinary way
of a base unit and a top unit, between which are held
any desired number of case units. The case
units comprise the usual sides, bottom shelf,
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are also set in the side edges of the door to prevent it
from jamming.

To Turn Glass in the
BY JOHN M. BLAKE.

The most practical way tc turn glass appears to be
with steel tools. A diamond scrapes, and works more
slowly. The steel tool can be forced, and it will sup-
port a more acute angle, say 50 deg. or 60 deg. at the
edge. The lubricant that is the most convenient and
effective is water applied continuously with a sponge
held against the work. An' essential point is to have
slow speed—say sixty turns or less per minute for a
disk one inch in diameter. No extreme pressure is to
be used; only the firm, steady hand which turners
acquire by practice.

A convenient tool can be made from one-quarter
inch square steel, ground off obliquely from corner to
corner. This is a form of tool often used on.other
work, and such a one will answer for a trial. It is
well to have six or more tools of this kind, having the
center drilled out, and the steel left hard as’ dipped
in water. "Grinding tools is quite an item, as would
be expected.

These tools, when sharpened, will accomplish more
or less, according to the way they are handled. Tiru-
ing may dull more steel for the proportion of glass
removed, than would be the case at a later stage after
the surface has been made true, and more pressure

Lathe,
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could be applied. At this first stage, keenness of edge
is not S0, essential, and the same tools will bear more
continuous use without regrinding. When finishing,
or scraping, keen tools are best. At this stage of the
process, the glass acts more like a grindstone to dull
the edge, therefore we must take a fresh-ground tool
as required.

A large portion of the turning has to be done by
careful scraping upon critical parts of the work. A
good tool for that operation is made of flat steel, thin
at the end, and ground to a square edge. The out-
line of the edge may be either straight or curved.
These tools have the advantage that they may be
ground quickly.

Most plate glass is hard lime glass, and does not
cut so readily as many varietias of optical glass.
Nearly all varieties, however, the writer has made to
yield to the turning tool. This turning has been ap-
plied to shaping lenses to convex and concave lenses.
They were mostly an inch or less in diameter. In a
few instances, a diameter of three inches was turned
to shape.

The field for this kind of work lies more in experi-
mental optics. As a manufacturing process, the
method would hardly replace that in which a stream
of sand and water is made to fall constantly upon the
roughing tool. The rapidity of turning glass by this
method does not compare favorably with that of any
ordinary material; but the saving of time over the

slower way of emery grinding is great.
The purpose of this article is to draw at-

and door. The bottom shelf is indicated at
A in our sectional view, and is provided at
ecach end with a transverse rail, B. The
bottom shelves are fastened to the side walls
of the case by screws threaded in the walls
and passing through a horizontal rib on
each rail. The lower vertical flange of the
rail 'is adapted to fit in a groove in the base
unit, or in the case unit just below, as the
case may be. The door of the case is pro-
vided with rollers, C, at its upper end, which
are adapted to travel in guideways, D, with-
in the case at each side. When the door is
closed, these rollers serve as hangers to
support the weight of the door. To open
the door, it is swung on these rollers as
pivots to horizontal position, and then push-

tention to the fact that it is possible to turn
glass with steel tools. The quantity of ma-
terial that can be safely and rapidly re-
moved, when conditions of body of material
and an adequate support for the same favor
a forcing of the tool, would come as a sur-
prise.
——tctro——

A wagon gearing with two fifth-wheels is
the invention of Theodore Sandstrom, of
Connorsville, Ind., the object being to per-
mit very short turns of the vehicle, and to
prevent it from being overturned in case of
a runaway or accident. One of these is in
the usual place on the front axle, and the
other is on the rear axle with a cog connec-
tion, so that when the front wheels are

ed back into the case with its lower face

turned, the rear ones will be inclined in the

resting on rollers, F. Friction rollers, K,

IMPROVED SECTIONAL BOOK-CASE.

opposite direction.

RECENTLY PATENTED INVENTIONS,
Electrical Devices.

TROLLEY.—J. H. WALKER, Lexington, Ky.
In_the practical use of this invention the
thrust-plates and carrier-blocks may be made
of copper, brass, or other material of high con-
ductivity, and the current will be carried by
practically a copper conductor from the wheel
to the motor. The inventor arranges for avold-
ing frictional wear upon a bolt which extends
from side to side of the trolley. This bolt or
shaft has a head at one end and a suitable nut
at the other, said bolt and nut being housed
in the sockets of their respective carrier-blocks
and covered by the cap-nuts. Mr. Walker has
invented another improvement in trolley mech-
anism which seeks to provide a novel construc-
tion whereby to secure a practically continu-
ous copper conductor from the trolley-wheel
to the motor and to provide improvements in
the connections between the harp, the branches
of the conductor wire, and the trolley-wheel.
Mr. Walker has secured a patent on still an-
other trolley, which has for an object, among
others, to provide a contact supplemental to
the wheel in order to provide for taking off
more current than can be ordinarily effected by
the use of the wheel alone.

TROLLEY MECHANISM.—J. H. WALKER,
Lexington, Ky. In this patent the invention Is
an improvement in trolley mechanism, and par-
ticularly in the means for securing a practic-
ally perfect conductor connection between the
conductor-wire carried by the trolley and the
cable leading from the trolley-base to the
motor.

ELECTRIC FIRE AND BURGLAR ALARM.
—W. C. BARGER, Mammoth, W. Va. In this
case the invention is in the nature of an im-
proved electric fire and burglar alarm. It be-
longs to that class of alarms in which a cord
maintained under tension holds an alarm-bell
mechanism in an inoperative condition: but
when the cord burns or is slackened the alarm
mechanism operates and rings a bell.

TROLLEY-PROTECTOR..—J. H. BEsT, JR.,
Sandusky, Ohio. Novel means in this instance
serve to prevent jumping action of the trolley
from the conductor-wire, which means has the
further advantage in being constructed adapted
for allowing frec passage of the trolley along
the conductor-wire without liability to damage
from engagement with projections thereon—
such as switches, hangers, and other devices—
likely to engage with trolley protectors as
they have been kL.retofore constructed.

SWITCH FOR ELECTRIC LAMPS.—C.
WAGNER, New York, N. Y. Mr. Wagner's In-
vention relates to means foi* turning the cur-
rent on and off at will, and more particularly

to such means as can be used with electric
lamps. His special object is to provide an im-
proved switch for service with incandescent
lamps and to Insure good electrical contact,
while at the same time giving the lamp a com-
paratively neat appearance.

Heating and Lighting.

VENTILATING, HEATING, AND COOLING
APPARATUS.—C. CLUTHE, New York, N. Y.
Mr. Cluthe's object In this invention s to pro-
vide an improved system and apparatus for
the convenient and economical heating or cool-
ing and ventilating of rooms in a building. A
step-by-step arrangement of Internal coils or
radiators placed In an inclined position Inl
the case of the apparatus facilitates the circu-
lation of the air In the case where the device
i{s employed as a heater, since hot air rises,
and when used for cooling purposes the ar-
rangement affords means for forming a cooling-
chamber or refrigerator beneath the case by
inclosing the space below the same.

Machines and Mechanical Devices.,

BUTTON-MAKING MACHINE.—E. ROSEN-
wALD, 5 Rue du Ponceau, Paris, France. The
new method of manufacture secured by this
invention consists in subjecting the pieces or
blanks of corozo or other material to the suc-
cessive action of various tools coacting to form
the button In such manner that at every step
made by the table of the machine the various
operations required for the manufacture of
the button will be simultan‘eously performed,
the result being that at each step made by
the table a finished button will be delivered
from the machine, while there will be always
a number of buttons simultaneously in course
of manufacture corresponding to the number
of stages in the operation.

Of General Interest.
MIRROR.—M. T. GoLpsMiTH, New York,
N. Y. , In this patent the invention has ref-
erence to hand-mirrors; and Mr. Goldsmith’s
object Is the provision of a new and im-
proved mirror arranged to require no special
fastening devices for the bezel employed, to
hold the silvered glass in place, and to give

the mirror a very fine appearance.

COMBINED BUCKLE AND COCKEYE.—F.
W. Hawes, Henryetta, Indlan Ter. The ob-
ject fn view In thls case is to provide means
for the connection of the cockeye of a trace
to a buckle adapted to be adjustably con-
nected with the rear end of the trace, so as

to permit lengthening or shortening of the

; -
trace at its rear end and dispensing with the

ordinary buckled connection of the trace with
a collar or breast-band of the harness.

CLOSET CONNECTION.—D. 'KEOHANB, New
York, N. Y. The aim of this Invention is the
provision of a connection between the soll-
plpe and the lower part of the bowl, said con-
nection affording a strong and tight coupling
between the parts which overcomes escape or
leakage of water or sewer-gas and the possl-
bility .of the bowl becoming displaced on the
floor or a marble slab.

ENVELOP.—C. A. MEeApOows, Yonkers, N.
Y. In this case the object of the invention
is to provide an envelop for sending letters
and other communications through the malls
and arranged to form an advertising booklet
or like advertising medium when the envelop
is opened by the receiver for the removal of
the contents.

COMB.—A. F. Mort, New York, N. Y. In
this patent the invention has reference to
improvements In combs designed particularly
for drying a person’'s hair after washing
or shampooing, an object being to provide
a comb by means of which the hair may be
quickly dried without danger of burning or
singeing. Heat from a heated bar and its
teeth, the same inserted into the comb, heats
sufficiently to dry the hair as the comb passes
through the same.

MEASURING  INSTRUMENT. — P. H.
WALsH, Bayonne, N. J. The object of the
invention is to provide a measuring instru-

ment arranged to permit the mechanic to
readily obtain the lengths and cuts of rafters
of all kinds, the joints and sides of polygonal
figures, miter cuts, etc.,, in a very simple and
easy manner without requiring further cal-
culations or measurements.

CHEESE-BOX.—C. T. SmiTH and F. P.
SMITH, Canon City, Col. The Invention has
reference . to cheese-boxes for the ‘use of re-
tailers which are designed to so inclose the
cheese as to protect it from Insects and from
drying out and are provided with doors to per-
mit the Insertion and removal of the cheese
and to give access to the cheese in cutting
the same. Such boxes usually have a turn-
table upon which the cheese is mounted and
turned as its segments are successively cut off.
Side walls, doors, and floor bearing the table
give more convenlent manipulation and freer
access to the cheese and occupy less space on
a counter.

Norp.—Copies of any of these patents wlill
be furnlshed by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the luventfon, and date of this paper.
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Business and Personal {Wants.

READ THIS COLUMN CAREFULLY.—You
will find inquiries for certain classes of articles
numbered in counsecutive 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. L every case it is neces=
sary to give the number of the ingquiry.

MUNN & CO.

Marinelron Works. Chicago. Catalogue free.

qunir% No. 3617.—Want~d. refined kerosene in
cases and barreis of 62 gallons, for export.

AUTOS.—Duryea Power Co., Reading, Pa.

Inquiry No. 3618,~For manufacturers
chanical toys.

*U.8.” Meta! Polish. Indianapolis. Sambles free.

Inquiry No. 5619.—For firms desiring pattern
work, in quantities, at cost. Derby’s Pattern and Model
Works, Perth Amboy, New Jersey.

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

Jnauiry No., 5620.—For parties to manufacture
several dental devices, inciuding forceps.

If it is a paper tube we can supply it.
Company, Fall River, Mass.

Inquiry No. 36:21,—For manufacturers of lawn-
clippers or mowers other than rotary or Beal mowers.

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

Inquiry No. 5622.—For the manufacturers of the
**Crown Corking Machines.”

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

Inguiry No. 5623.—For the manufacturers of the
Lyman Boat, which is a round tub spape, rnade of rub-
ber, with heavy rubber legs and feet, designed for
sportsmen’s use, and 8o constructed that one can 8it in
it and paddle around by means of his feet.

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

Jnguiry No, 56'24.— For manufacturers of wool
scouring machinery.

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

Foot of East 138th Street, New York.

Inquiry No. 3625.—For manufacturers of a stamp

of me-

Textile Tube

and envelope moistener, made of sheet iron or tin.

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

Inguiry No. 5626.—For manufacturers of patent-
ed fodder forks on contract, made ot cast steel.

Superintendent wanted for manufacturing plant.
Must be competent to take charge of machine shop—
wood-working and foundry. A hustler and good organ-
izer. References wanted. Buperintendent, Box 773,
New York.

Tuguiry No. 3627.—For a machine that will rivet
both ends of a bar at once, one inch apart.

Weare well equipped for the construction of special
machines and make a specialty of such work. Estab-
lshed for 20 years. Unequaled facilities for prompt and
satlsfactory service. Send samples or drawings for
estimates. The Case Mfg. Co.. Columbus Ohio. Manu-
factures Cranes. Power Transmisgion Appuiances. ang
Automobiles, AXles .1d partg.
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HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid thereto. This is for
our information and not for publication.

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

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

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

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

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

Booksireferred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9408) M. H. M. says: 1. Please ex-
plain how the current of a magneto generator
rings the bells on the telephone. A. When
the armature of a magneto generator of a tel-
ephone is rotated the current of electricity is
produced in exactly the same manner as in
any otber dynamo. Tbis current passes over
the line, through the bell attached to the box
within which the magneto is placed, through
tbe bell also at the station which is to be
called up, and also through all other bells
upon the same line, The bells at present used
are of the kind known as polarized bells. That
is, the cores of the electro-magnets of these
bells are themselves permanent magnets, and
the effect of an electrical current passing
through the coils wound upon these magnets
is to vary their magnetism slightly, making
it greater and less, alternately. The armature
of the bell therefore moves very quickly to
one side and the other, striking the bell upon
each side as it moves to and fro. 2. When
the diapbragm of the transmitter of a tele-
phone moves inward does the diaphragm of
.tbe receiver move outward? A. When the
diaphragm of the telephone transmitter moves
inward it produces an intensification of the
electrical current wbich is passing at that
time through the coils of the magnet in the
transmitter, if a magnetic transmitter is em-
ployed. This increase of the current on
reaching the receiver to which it is directed,
would in turn produce an increase of magnet-
ism in the receiver, which would cause the
diaphragm of the receiver to be very strongly
attracted, and tbus cause it to move inward
in the same direction as the diaphragm of the
transmitter is moving. Tbe two would thus
move in the same direction from the same
impulse, and not in opposite directions. If a
carbon transmitter is used, a somewhat differ-
ent action takes place, but the result is sub-
stantially the same.

(9409) F. B.C. says: Please send me
some information in regard to taking the
temperature of conductors, for accurate re-
sistance tests; I have “Volumes of electrical
engineering, but there seems to be nothing
definite about it in them. Tbe books I have
recommend a thermometer and do not state
how it shall be applied. A..The apparatus
for determining the temperature coefficient
of a wire as ordinarily constructed for meas-
urement, consists of an outer copper vessel
containing water. Within this is another cop-
per vessel which contains a frame of insulat-
ing material over which the wire to be tested
is wound. The ends of tbe wire are connected
to binding posts upon the outside. A ther-
mometer passes through the center of the in-
rer vessel for the purpose of measuring the
temperature. This inner vessel is usually filled
with oil, in which the coil of wire is im-
mersed. Of course a volatile oil should not
be employed for this purpose. Any other oil
may be used. The whole apparatus may be
supported in any manner so that the heat can
be applied to the outer dish. The water in
the outer dish being hot, heats the inner dish
with its contents. The temperature is quite
easily controlled.

(9410) H. L. asks: Could atmospheric
electricity (lightning) and the electricity in
the ground be classed as opposite currents,
that is, if a storage cell could be made large
and strong enough and one pole of said cell
were connected with the earth and the other
pole connected to a rod on the top of a tower,
would a discharge of lightning coming in con-
tact with the rod in the air, charge the bat-
tery or would the current run right through
the battery into the ground? A. The electric-
ity in the atmosphere and that in the earth
below at any moment are of opposite sign;
that is, if one is plus the other is minus. The
air between 1is an insulator, keeping these
charges separate, When the charge in the
atmosphere rises very high, as in a thunder-
storm, the air breaks down and the two elec-
tricities rush together, making a flash of light-
ning. There is an enormous potential, but
nothing which could charge a storage cell,
even if one were built strong enough to stand
the strain. You see there are charges and
not currents here and no cell could be made
strong enough to withstand a charge which
rad pierced so great a distance through the
alr.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
June 7,1004.
AND EACH BEARING THAT DATE
|See note at end of list about copies of these patents.]

Acids, making fatty, W. Connstein....... 762,026
Adding machine type writing attachment,
Cralleeeesuuessratoressceasnaanns 761, 948
Air brake, J. W Bingley .. 761,(751
Air brake, J. P. Kelly.............. . 761,683
Air brake, W. H. Sauvage, reissue. . . 12,229
Air brake system, J. LoftuS..ccvceeececaan . 762,177
Air compressor, rotary, G. A. F. Ahlberg.... 761,933
Air moistening system, A. Clarkson...... 762 143
Aisle converting chau, autematic, H. dJ.
DODIEr cevivieaneonsieneseacnanaacsaasns 761,823
Alkyl esters of 3-4 diamido-benzoic acid
and making same, Ritsert & Epstein.. TBLU98
Ammunition, C. Petersen........ccceeeeuse 52,054
Anchor, C. Mitchell....vvuiiinrisnannenans 62,242
Animal subduing device, A. W. Van Loghem Tfi1,926
Animal trap, L. D. Mouser.........c.cocevas THY, 1HG
Anode and making same, H. Blackman...... TH2,227T
Antiseptic attachment for telephone mouth-
pieces, J. Freel....coiiiiiiiiiniiennnns 762,039
Auger bit, N. Sperr, . A

Automobile climber, S E. Bur .
Automobile frame, A. A. & L. H Martell..

761,690
Automobile gear and braje mechanism, W.
. =D 11 ¢ 1) 761,889
Automobile pumps from freezing, means for

preventing, H. T3 11) « T cees 761,744
Automobile steering wheel, H. Goerss. 761,827
Axle box, car, E. Denegre 762,152
Axles, making, C. Mercader.. 761,778
Baling press, W. Bullard.... . 762,133
Basin waste, J. C. Reed..............00us 761,712
Batteries, exciting fluid for electrical, G.

F. Atwood......cvvvivnnnnnaaans 761,641, 761,642
Bean picker, G. M. Dye.....cicevuvuvacaas
Bicycle amusement apparatus, T. W. Eck
Billiard cue tip holder, E. Hebert.......

Binder, H. E. Dade....... geeeeeanaan
Binder attachment, H. J. Schwarze

Binder, temporary, G. W. =) U

Blackboard composition, L Conner

Boat, J. P. Hickey..ouvvierritoruneneaanas

Boat detaching device, life, A N Anderson 761, 809
Bobbin holder, Roney & Rae............ 762088
Bobbins, mechanism for removing waste

yarn from, A. Makepeace .............. 761,976
Boiler, W. JaCK...i.tiiereoteanecrocrnannns 762,237
Boiler cleansing apparatus, Carter & Eaton 761,654
Bolster, body, J. Shelton.......... cereaae. 762,206
Book cover and binder, L. Morell .......... 762,184
Bookease or like article of furniture having

parts sliding in and out therein, sec-

tional, H. C. Lord.......co0ceeecancaans 762,071
Bottle, F. W. Lewis et al... . 761,775
Bottle, non-refillable, J. Bart . 761,644
Bottle, non-refillable, J. Conrad . 761,661
Bottle, non-refillable, J. W. Calef . 761,818
Bottle, non-refillable, W. F. Mercer.. 761,978
Bottle, non-refillable, C. M. Rhodes........ 762,253
Brick making plunger, Crapp & Finch...... 762,230
Brick making machine, pressed, F. Helm.. 761,886
Brick repress, O. L. Gerwig....... ceeeen ... 761,826
Broom bridle, N. N. S. Matcovitch. . 762,076
Brush holder, Lueth & Knight..... 762,074
Bucket, W. P. DaviS..eesnee..n 762,151
Buckle, harness, C. G. Beyerieeeeeeecaaans 762,120
Building block, W. Porten.......... ,193, 762 251
Building block forming machine, hollow,

J. H. HendrickSenN.......eeeveeucecsass 762,054
Bumping screen, H. L. King . 762,239
Button fastening, J. E. B. Hicks.......... 761,960
Cabinet and means for storing, ciassifying,

and indexing photographs, cards, etec.,

J. C. ClarKe. i euuuuenuunnaanasaanannans 761,659
Cabinet, kitchen, V. O. ROSS€Tr......ccvvunas 762,198
Cables, automatic releasing device for noosed,
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Calecining apparatus, D. L. Kibler.
Calendering rolls, J. Stuart
Camera, folding photographic, W.
11F: 1)«
Can covers in canning,
ing, E. W. Hayden
Canswapé)aratus for exhausting the air from,

‘Gunder-

Cane fabric, machine for inserting diagonal
strands in woven, E. atkins
Car brake, Mitchell & Cummins............

Car, combined grain and stock, Becker 762,118
Car, dump, Hart & Meissner............. 61,674
Car loading machine, mine, G 761,695
Car, railway, W. Wellman... 761,737
Car replacer, P. C. Lockwood. 2,17
Car safety attachment, B. Lev 761,687
Car seat, D. Rait, Jr.............. 761,785
Car sign, street railway, H. Witte 762,108
Car starter, H. J. Woolcott.............. 762,015
Car unloading means, freight, A. Weigand 762,011
Carpet fabrie, C Stewart...ceceeeeueses 762,210
Carpet sweeper, W. D. Hodson.............. 761,836
Carriage electric switch, motor, H. C. Fol-
................................... 762,034

Cartridge, explosive, G. Cornara............ 762,229
Cash and ticket register and bell ticket

punch, combined, P. Whiting.......... 762,219
Cement brick making machine, Staley &

JODNSON .. iiiiiiiiiieiiiieii e 762,007
Cement post, L. H. Stoner................ 762,008
Cement to stock, machine for applying, G.

L. RollNS.....cuviineeeeessssaannenann 762,254
Chain clamp, H. Hubn.... T
Cbaln, drive, W. H, Gutes.

Chart, patiern, M. 17, \‘nT'fln'U eweeieraaaas 61,901
Cheese .gage, W. H. Frank... 762,161
Chimney, J. Lorenz........... 761,894
Cider press, W. H. Wenk, Jr. 761,930
Cigar box, J. Morstatt..........covvvviunnn. 761 780
Cigar cutter and match ejector, M. P. Mc-

Intire vuuueviieineieeeriiaaaneaananan 761,897
Cigarette machines, machine for automatic-

ally preparing and feeding tobacco for,

L. Lindelof......covrieeriiiniiinnnnnnn. TH2,00%
Circuit breaker, J. R. Anderson, Jr.. 61,7458
Circuit breaker, W. J. Lloyd...... T, TTH
Circuit breaker, F. L. Sessions. THL,20
Clamping device, C. Seymour... . TEZ,006
Clasp, Rubin......cceeeeae . THELG1Y
Clevis, J. 8. Weathers.e...eeuuaannn . TE1LHEE
Clock, illuminated, H. Strasburg.......... 762,261
Cloth tentering machine clip, H. W. Honey-

TOAIN v tesssasssecosacosannssnaasasnnas 761,967
Clothes line pin, J. W. Finch.............. 762,160
Clutch mechanism, reversing, W. J. Wright

762,109, 762,221
Cock, gas, Schlittenhardt & Dornig........ 762,001,
(‘ock stop and waste, C. A. Stone.. 762,260
Coke oven, C. Schroeter............ 761,789
Collar, pneumatic horse, W. Ost.. . 761,989
Colter fastener, C. Mueller........ . 762,079
Comb, A. FONt8.c.iviierisasrsnsnsnsncnsnne 762,037
Comb and brush, combined, A. B. Durgin.. 761,664
Compasses, electrical contact means for

shipa’, B. Freese..cieeeveciicisnsnnaas 762,040
Concrete block.moldy G. S. Tiffany........ 761,727
Concrete Vuilding block molding apnaratus

Porten ....cociiiiiiancaaat W7 2194, 762,250
Concrete wall mold, P. H. Clingan 762,144
Conveyor, cargo, C. H. Anderson.... . 761,810
Conveyor chute, G. F. Conner........cceuu 761,761
Conveying apparatus, rotary, T. F. Flinn.... 761,667
Cop skewer, A. W. Beardsell 762,018
Corn husking machine band cutter and feed-

er, A. Rosenthal............ccciieiunane 761,717
Corset clasp, G. C. Wenzall. 761,981
Crate, shipping, I. Stripe... 762,102
Cream, renovating, W. 8. Gould............ 761,957
Cream separator, centrifugal, P. L. Kimball 761,891
Cross tie hewer and veneer mill, B. H

mour ... 762,205
Cultivator, T. Waterman. . 761,734

Cultivator attachment, R. Titu
Cultivator, garden and truck,
Current motor C. 0. Burchim.
Curtain ﬁxture, G. H. Davis.

3

762,134
761,822

.. 761,751

........ 762, 086

Derrick bull wheel, revolving, Lambert 762,066
Desk, T. KundtZeessesoossessess PR 61,8&

Foot aml

. §iar Screw Cuctu.g
“Lathes

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

 SEBASTIAN LATHE C°

MACHINE SHOP OUTFITS,

T0

0LS=°Supp

3 SUPPLIES
_1208uieRT S*
CINCINNATI, O

Foot and Power

SHEPARD LATHE Co..

and Turret l.athes, Plan-
ers, Shapers, and Drill Bresses.
133 W. 2d 8t., Cincinnati, O.

The Vlllcan

T STEAMS)

“

rron Work® oo

stroke and high speed,
Nentv-three years’ ex-
perience of practical spe
c'lahsts is heﬁmd the con-
struction of our engines.
Stationary engines 2 to 100
H. P, Portable engines &
t012 H. P, Write for full
information and illustrated
catalogue,

OLDS Gas & Gasoline
ENGINES. &5ty

233 E. Clifton Ave..

IﬁNITEI!S

LATEST TYPE.

d For Marine, Automobile or Stationary

BEST_MADE.

Engines. Fully Guaranteed.
‘Write fo? Circular,
The Oarlisle & Finch Co.,
Cincinnati. Obio

HIGHEST GRADE

All
FRONTIER IRON WORKS,

GREY IRON CAS'I‘INGS

For Gasoline Engines and Cylinders
kinds of Automobile Castings.

2 Auburn Ave., Buﬁalo. N Y

Marine Mlltl]f §

If you want a Gasoline
Motor, witb all the good
points and none of

the bad, buy

“RELIABLE”
Either jump or make
and break Spark.
Bastan Gasoline Engine Co.
134 Broad St., Boston, Mass.

HE ST.

%Lluu tolocal Agauts, o
£ ‘Broaoway. New York.

Lowest Rntas and many unueual
215.00 rare on eertain dates,

Main 8¢, Buffalo, N. Y., or A

TAKE 'I'HE NICKEL PLATE ROAD FOR

LOUIS FAIR.

ivileges. Bpecinl

Full informatiun on appli-

I;?ne, reneral Agent,
Feelestone, L. A,

r BR. E

To

Owners of Gasoline Englnes
Automoblles, Launch es, e

" Auto-Sparker

does sway entirely with all starting and
running lmt.re-na their anneyance and
expense, belb - o awitch—no bat-
teries. Om be attached to any engine
Dow using batteries. Fully guaranteed;
write for descriptive catalog.

Motsinger Device Mfg. Co.,
14 Main St., Pendleton, Ind,

o t steam power, equi

BARNES’ FOOT

greater profit on the work.
sent on trial if desirea.

W. F. & JOHN BAR
1999 Rusy ST.,

WORK SHOPS

t Wood and Metal Workers, with-

MACHINERY.. — mmiammt.

allow lower bids on jobs, and give

Established 1872,
Rocxronn. L.

pped with
POWER Tk

Machines
Catalog Free.

NES CO.

For

ha

Macuive No, 48,
Range 224-4 in, R. H.

Hand:

j Thir machine is the regular hand machine sup-
Jlied with a
€€, and can
machine or taken from its base for use as a

eas ly in small room.
«price list tree on applcation,

Either N

s Power

Eower base, pinion, countershaft,
e worked as an ordinary power

nd machine. Length of pipe handled

Il]ustrated catalogue

THE CURTIS & CURTIS CO.,

6 Garden St., Bamererorr, Conn.

for the
yers, Editors, Students,

erally.
Does not mutilate the
used repeatedly.

of price. Samvplecard, b; ¥
ufactured by Consol

THE EUREKA CLIP

The most useful article ever invented
urpose, Indispensable to Law-

ance Companies and business men gen-
Book marker and paper clip.

In boxes of 100 for 25c.

To be had of all bouksellers, stationers
and notion dealers. or bv mail on receipt

m Co., Box 121, Bloomﬁeld, N.

Bankers, Insur-

paper. Can be

¢ ‘ON 213

mail, free. Man-
datéd Safe‘tly

sod up, ta

2 The ﬂsrrnll

‘m-re-w (.I.lltllla‘ Rack Geared

** Lathes $35

mm vour need vither 3a bo dlza oF price.
wH

bo %, we will inberest wou
Jumlesen Mnchfnn Tavl Oo.
TAYIL, (JELD,

cal and

© 1904 SCIENTIFIC AMERICAN, INC

Kerosene Oil Engine

Nothing but Kerosene 0il to run It

Simple, 8ate and Efficient. Needslittle
attention, is less likely to get f
order, and ig chea
otber engi ne man:

er to run than any
actured. Economi«
Easily Operated.

International Power Vehicle Co.

Conn,

Stamford,

June 18, 1904.

Dial sinking, C. B. NicholS.eescteeeecasss. 762,082
Dike, submerged, D. Neale..... 761,898
Dijstribution system, W. M. Scott. 762,257
Dividers, T. R. Skinner...e..c.... 1,8%5
Domestic press, L. H. Taylor..... 761,860
Door catch, double, D. W. Tower.....ceeee 761 794
Door draft, rain, and dust excluder, A.

Parker ..oieiiiiiiniecereccenaincannas 761,704
Door securer, portable, Glock & Hawes.. 761,955
Dough treating mechanism, C. Laukbuff.... 761,842
Draft rigging, double spring friction, F.

e TOWNSENA soeeeeerrecrsrcacsaasnne 761,795
Draw bench with tongs returning device, J.

Jo BOAX tiiiieiiinniiaiianecnnaaaan 762,124
Draw roll clearing device, P. Hardman 761,673
Drawing roll stop motion, A. Holmes.. 761,965
Drawing rolls for ﬂhrous materials, cover-

ing for, C. Shipp......cecvvaiuauuan, . 761,854

Drills, rolls for twisting, S. Denk
Drilling machine, W. Holstine
Driving bit, R. W. Van Ornum
Drop extension, V. A. Menuez...

Drum, heating, C. J. Segerstrom 762,203
Duplex heater, E. Barnum.....ceoeeeeee 761,869
Dynamo, continuous current, Javaux

0 761,682
Electric carrier, overhead, C. M. Clark...... 761,875
Electric circuit regulating device, M. .

BAKer .uivcicieccsesscascasaccnccannas .o 762,014
Electric circuit switch, G. Wright.. .. 761,745
Electric cut out, W. J. Hartwig..... 761,675
Electric furnace, C. P. E. Schneider. 761,920
Electric machine, N. A. Christensen T62,141
Electric motor reversing means, C. M. Clark, 761,575
Electric switech for high potentials, G.

Wri, eeeeeceattatccttatacceetncnaasn 761,743
Electrical conductors, means for movably

contacting, F. G. Walker......eeeeuusn 761,928
E‘lectrical distribution and control system,

............................ 761,895
Llectrical machine rocker ring, E. R. Nor-
coeccans seeetttoectaretsteesanenns 761,985
Electrlcal waves, apparatus for reducing at-

tenuation of, M. L. Pupin.............. 761,995
Electrically conductive coil and construct-

ing same, V. G. Apple........ 762,111, 762,112
Electricity generating apparatus, A. C. Klo-

.................................. 761,971
Electrode, storage battery, J. von der Pop-

penburg, relssue........cciiiie0iecenean 12,228
Elevator locking mechanism, electrically con-

trolled, uckle.eeriiirinaae ceee. 162,186
Elevator safety device, F. Kocab. 762,240
Engine, J. A. NOrton......eeceeevueccsaaes 762,189
Engine cylinders, cooling device for explo-

sive, Van Norman 761,927
Engine indicator, steam, E. Vaughan.. 761,732
Engine mixing box, gas, L. M. Johnston.... 761,768
Engine safety stop device, stationary steam,

L W 0 762,249
Envelop, duplex, I. L. Rheutan... . 761,912
Envelop fastener, I. L. Rheutan...... . 761,911
Excelsion making machine, L. Battey.. . 762,117
Explosion motor, Charron & Girardot........ 761,656
Extension hanger, adjustable, H. S. Burley 761,757
Extension tie and marking tag, combined,

C. Kersten .....ciiceeeaccosccsccacccane 762,172
Extracting aggaratus, H. J. P Hampton.... 761,828
Eye shade, . Bevan..cecesacecnacoses 162,121
Eyelet, lacing, A. Fonts.... 762,036
Faucet or cock, H. Kupsch..... . 761,973
Feed bag, W. COOK.vnnnrnerunnnnn . 761,662
Feed water heater, P. Grassmann.......... 761,670
Feed water regulator, boiler, Nichols &

Whittaker ......ieieiiiiiieciianiianns 762,188
Feeder, automatie, C. G. Lundin..... . 761,689
Felt cloth, making, P. C. Waring. . 762,264
Felting, Flavell & Dykman....... 762,234
Fence, wire, J. W. Berry.... 62,019
Fencing, wire, F. H. Daniels.. 761,663

File binder, T. P. Randolph..........
File recutting apparatus, W. 8. Johnson

<)
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o
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Film holder, magazine, W. F. Folmer.. 762,035
Film, printing, S. . )
Fire and waterproof ﬂexible tubing, G. M.
Costello veiviierireacenccnannan 761,879
Fire escape, D. A. Woodhouse....... . 761,806
Fire extinguisher A. H. Thompson. 761,726
Firearm sight, J. Peard..evieieieaannas 761,706
‘W. Baxter 761,870

IMireproofing solutions, making, A.
Ilanging machine, T Rowland, Jr.... 7
Flush outfit, closet, T. F. Crary
Flux compound, N. J. Norman...

Food product, J. C. Fleming.......

Foot power mechanism, M. Slotkin.......... 62,004
Forge foot power mechanism, M. Slotkin.. 762,005
Fuel burner, W. BE. GibbS.ccuiiieieeeaniannn 762,048
Funnel, B. ParadiS....c.cccceeecieaianss 761,702
Furnace door frame and dead plate, J. E’.

Wright .oiiiiiiiiiiiiiiiiaciaaianan ... 761,746
Fuse, ma%azine, H. E. Putney et al . 761,908
Gage, Uncapher......... ceens . 762,010
Gage frame, F. J. Gebbardt..... . 761,954
Garment retainer, E. L. Merrill. .. . 761,779
Garment supporter, R. Gorton.. . 761,956
Garment supporter, P. Mulock........ . 761,982
Garment supporter, F. J. M. Oldach, Jr.... 761,988
Gas burner, T. E. Charlton............ 761,820
Gas burner, Simms & Huston 61,924
Gas burner, hot air generating, E H

Schwartz .e.eveieecvessscsaans . . 762,002
Gas generator, acetylene, J. M. Gree . 762,235
Gas generator and burner, hydrocarbon,

Montgomerie y Agramonte 762,183
Gas heater, J. J. Lawler....cccceeevens 762,064
Gas lighting mechanism, time, Ney & Rau 761,699
Gas machine, acetylene, Anderegg & Sell.. 762,110
Gas purifier center valve, Pickering & Grove
761,992, 761,993
Gasolene generator and burner, A. Gillet 762,050
Gate, N. vel. 761,922
Gate T. A. Hill.. 762,057
Gate, G. W. Crosby 762,148
Gear, sectional, T. 762,225
Gear wheel, yieldable J A. Brow ...... 761, '943
Gear, yielding connection for dr! .

Levedahl 761,974
Gearing, J. C. Potter et al 761,905
Gearing, changeable speed, E. Robion 762,087
Gearing, sprocket, J. M. Dodge 762,156
Glove form, Smalleceeeeiariincaaaas . 761,8:
Gold saving dam, E. R. De Normandie.... 762,231
Gold separating and recovering apparatus,

W. Laudahn .....cciiuivuvnsncansnscans 762,174
Grain drilling macbhine, O. Heinemann...... 761,885
Grain or hay elevator,’J. E. Harrison...... 761,830
Grave mound edging or framing, W. T.

MOYlAN .ivuvviuevenerittctancacanncaan 761,979
Grinding apparatus, D. Cox. 762,147
Hair pin, G. H. Bigelow 762,122
Hair waver, M. S. Mclntire ..... .. 762,246
Hammer, drop, H. M. Simonson. .. 761,923
Harrow, J. IKDOOP:«tvitveerracaanaan .. 761,972
Harrow and cultivator, L. J. I\night .. 762,173
Harrow brace, side, W. A. Taylor.. .. 761,725
Harvester, G. D. Luce.....cceeeeuas 762,073
Harvester, corn, L. N. Russell....... 762,089
Harvester, corn, T. Boggs, reissue........ 12 227
Harvester sickle and cutter bar, J. D., W.

& W. J. Teeters....oceeuiesiessaanas 762,104
Hat bodies, renova ting old, C. E. Sackett.. 762,000
Hat planking machine, felt T. Robinson.. 761,716
Hats for storage and shipment apparatus for

packing, L. E. Stewart...cccceeeeenna. 762,259
Hay implement, combination, Boggess &

HotZe ....iiiiiiiiiiiiiiiaianaainaaas 761,752
Hay loader, G. Plummer....... .. 761,710
Hay loading machine, 8. Smith.. .. 762,098
Hay rack construction, H. L. Ferris ...... .. 761,882
Heat jacketing and screening means, W.

A, Macfadyen.....oc.eeveeeecncecsaans 762,178
Heating and ventilating buildings, means

for, J. Friedlander.........ccevevuuess 761,953
Hinge, W. J. Keene........... .. 761,969
Hinge, floor, H. J. Valentine........ .. 761,731
Hinge for sofa beds, etc., F. J. Seng .. 762,094
Hoisting machive, A. E. Handy...... .. 761,959
Hook and eye, P. Mulock.......... . 761,981
Horse cleaner, G. E. Fredericks.. . 761,952
Horseshoe, J. W. Porcher.......... 761,904
Horseshoe, soft ground, L. Brigham 762,021
Hose coupling, A. Backman........ 61,64
Hose coupling, L. Dreifuss.......... 761,950
Hub or wheel mount, J. J McNulty . . 762,081
Hydraulic press, E. " CLOWE s e e nnaeenns . TB2, 140
Hydrocarbon furnace, W E Gibbs oo TEAAT
Ice creeper, C. H. ROOpPeN..c.c.veieanaaanan 761,915
Insulating block for electric conductors, C.

ieiiieeieiieetaeaaiiiataaaaan 761,877
Insulator, C C. CheSney...ve.veeeaacacans 761,760

Insulator and fuse box, combined, A. Bearse 761,814
Ironing machine, Hagen & Cooper.e..c... 761,672
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WONDER Acetylene Burners
Price ARE THE BEST
40c. each. Sold by good dealers or write

Gse STATE LINE MFG. CO.
9th & 10th Sta., Chattanooga, Tenn., U. S. A.

Smith Premier

THE WORLD*S BEST TYPEWRITER
does the best work; saves the most
time ; and in the long run costs the
least money of any writing machine.

Send for our little book which ex-
plains why.

The Smith Premier Typewriter Coe

Executive Office, 287 Broadway, N. Y.
Factory, Syracuse, N. Y.
Branches in all large cities

Reversible 4-Cycle;
Marine Engines
Simple Durable Economical

Send for Catalogue

ROYAL EQUIPMENT CO.
45 Golden HIli St., Bridgeport. Conn,

FOR THERE BATE

n

Yeanli

Such refr and ! Turkish bath effect.
The body rEeLs shmulated Atter exercising and for aching feet, a

blessing. d against disease,
At rll dealers or 10c, and %c. by mail. Look for above trade mark.
SBulpho-Napthol Co., gﬂaymarket Square, Boston, Mass,

MATCH MACHINERY
BIt MONLEY IN MATUHES,

Wo tmanufacetare nveryihiog pertaining to tha boel
ness. The Very L.arest Process. We will furnish
# TRALILBEICT (F tra.r‘h unf le‘(.hﬂ.‘%i‘r tho businegs,

F. BRRO.,
s Asn‘land Hiock, Chicako, Lil., U 'a. A.

Valuable Books

LA

Home Mechanics
for Amateurs

This book bas achieved an un a.ralled success in one
eg Special Edi-
tlon of 4.000 copies has been
ordered. It is by far the
largest and best book on
the subject ever offered at
such a low price. It tells
how to make things the
right waiv—the “only ’wa
—at small expemse. 1t will
prove of value %0 you—
much more than youreal-
ize. Do things with your
hands. Sendfor a circular
in ¥lng contents—the circu-
nre cost only a cent-the
book $1.50 postpaid. If the
book could meet_you face
to face you would be the
first to.purchase. Tbpe first
large edition is almost
gone, order to-day.

Price $1.50

326 Engravings

Popular-priced Edition

APPLETON'S

370 Pugen

Now Ready.

Cyclopedia of Applied Mechanics

A Magnificent Set in Three Vols.

Handsomely bound in half morocco, each volume contain-
ing over Y9 }lu Ju8, with nearly 8.000 engrayings,
awith futl explanatory details..

Special Offer !

Heretofore the pub-
lishers’ price of this
work has never been
fl less than $2250 and
sold onl%by subserip-

ve Be~
. cured a speclal edi-
tion of this valuable
wo‘xl-k. o bodx
an 8hi] prepai
§ the three volumgg to
any address in the
jl United States or
Canada on receipt of

$12.00

By purchasing now
from us you saye half
the original price and
have inreturn a tech-
nical cvclonedia and
dictiouary, the great usefulness of which bas been tes-
d to by nearly 100,000 purchasers of this valuable
work—technicmns and mechanics who refuse esti-
mate its value to them in their work by mere dollars
and cents.
0F™ Add 81 extra for expressage to England and the Conti-
nent, or $2 extra to Australia and other countries.
8F Special circuiar of contents of these volwmes seni free.

MUNN @ CO. _
261 Broadway New York City

will

Ironing machine, H. A. Hecker......761,833, 761,834
Jar closure, H. S. McConnel.....ccoeuuues 62,080
Jar, cover, J. Brenzinger............. . 761,652
Jewelry, construction of, A. Artopoens.... 761,867
g’ourna} léeaving, cadr, M.ﬂPoirrie(e;r. W Tremmin ;g; Sl)gz ickl i dand 1 db
ournal dust guard, railway, V. Dennis ul relieved and sure re
Knitting machine, circular, H. Clarke...... 762 142 quickly y cu y
Knitting machine fabric cutting device, J.
J. Harcher...........coieeveeeenecenns 762,143
Knitting needle, ‘W. Hart. . 761,831
Lace, garment, H. L. Hiller..... ..761,963
Lacing stud, Barna & Hoffman............ 761,813
Lamp, electric are, Baker & Wilbur,
762,115, 762,116
Lamp, extension, V. A. Menuez............ 761,845
%amp ghiolhje, arc,i S. X E. JDoa]x)le. . . ‘;gﬁ,ggg
amp holder, miner’s, J. anner .
Limh Bl & & poine R | A Tuial Botle Fres whic
amp, oil, A. Hyde.............. . , .
Lantern, J. A. Mosher........... . 762,244
Lasting machine, L. B. Stamm. . 762,209 lll ?bSOIutely prove this Statelr)nqu
Latch, gate, D. Wilson......... . 761,740 sent for 1oc. to pay postage. Don
Latch, gate, A. MUITAY.eeeeeeeeeneneennens 761 983 Wait until you have a bad case
Lathe speed changing mechanism, engine, 762,063 but get it now and have it at hand
Leather Teading machine, MeCarter & Rock: 761,896 when needed. .
................................. B SOLD BY LEADING DRUGGISTS.
Leg, artiﬁcial ‘W. Engels.. . 762,031 ignature.
Lens box, J. Menchen ...................... 761,977 None genuine witheut my s
Letter tray, basket, or drawer, Cary & Rix 761,655
Leveling instrument Lord....voceueanann 762,072
‘Licorice root, extracting juice from dried, g
F. EVerS...couieieneencncscncancanaaans 762,032
Lifting jack, G. Riggs.......ccvvveveenens 761,914
%}mke slaké;lg a.]pptix)ragls,tiJ P. Rich ';(éll,g}g D;Pt-dU; 65{"":“;;15'{'"1::“' th’:k- cal
nk, mending, ustin . end for free Bookle ow to trea 8-
Liquid fuel burner, 8. Trood 762:262 eases,’” containing hundreds of unsolicited
Loading or unloading apparatus, H. J. testimonials of wonderful cures.
Lo ;{11131“)%0' eI e ;Gl,;’éo
ck, B. rghese . . 761,753
Lock, J. Lyom...... . 761,843 To economize time is to
Lock, H. Hartman...........coeuveevenenns 762,051 save expense. The Burr
Locogmtives, autonT:latic safety apparatus for, 761 990' lnde;x furgishes the sll)mrt
. eel, Jr.....coieiiiiiiiiiiienan B 11t to profits in any busi-
Loom, automatic filling replenishin, . :'Jeé!s. f& fs(a)a."mpele segtugg
Stone ...ttt 761,724 eques Xamina
Loox% ﬂl]ing end holder, automatic, " 762.023 g’v}g}o“&? echr%{fl?_;::gaf;r
Loom heddles, ‘separating means for metal. .. (not _ satisfactory. " Try it
Tic, C. S. Howard........ccoveeeneanann 761,677 . The urr Index Co.,
Loom shuttle checking means, 761,999 | Deparment S, 3% Aqylum
Loom shuttle lock, J. Northrop 761,986 sLreet, Flartford, o
Loom shuttle, self threading, J. H. Northrop 762,247 “ond for Cuta? hE L,
Loom smash protector, J. H. Hadfield 762,236
Macaroni die plate, L. Bourquin.......... 762,128
Mail and saddle bag, combined, L. N. Prud- g ..00000000909‘90099999...%
homme .......ccoiiiiiinnnnnnnannan . 761,907 & -
Mail box, rural free delivery, E. Bevan . 761,938, @f' ©
Mail or parcel carrier, N. T. £:) 1 SR, 761,722 & E ©
Mail receiving and delivering mechanism - | P-4 ©
M ﬁor rali:}.wasvsBFk H. JBurr ........ 61 740, ';g},ggg b4 g
anhole aker, Jr.......... , , thick of
Mantles,’ apparatus for manufacturing illum- L4 fﬁfgi‘&ﬁ uheceznre:gber, elt)g.p §;’. ©
inating, J. I. RODIN..cceeeeeeeeennnnn.. 761,715 @ thousandths, Lapecits 3
Match box, F. B. Pringle.........ccoveenn. 761,906 @ .. 36 5 . Cat. Nn, 17H nf I’ -Jl‘ifrﬂ" ©
Match g;)x,d ci%ar Bcuttfr, and corkscrew, 762,130 3 7 =" TheL.S. Starrett 0., Athol, Mags
combined, B. Brooks.................. 00O
Match box machine, J. C. Donnelly.......... 761 765 00000000 000.6.0009.00600
Match splints into perforated blocks, ete.,
imd rj';emlc:ving same, machine for insert- 261,773 THE BIGELOW
ng, A. Lagerman............ooivinnnn ,
Measure, adjustable horse collar, W. Cosbie 762,146 Wire Fly Killer

Measurer, grain, J. M. Welbourn............
Meat tenderer, J. H. T ..
Miter box, adjustable, S. C. Burris.
Mop wringer, E. Prescott

No household is complete
withoutit. Kills but does
not crush the fly. To be

Mortising device, C. W. Wagner..........
Motion, machine for imparting rotary, S. bad atall dealers,

C. Bond....oooivnvnrirennanssnannnnnns 762,126 J. F. BIGELOW
Motor. See Current motor. T, . she wouldn’t keep house Manufacturer
Mower, lawn, W. H. H. Heydrick.......... 762,168 iihont ‘h"‘; e e o
Musical instrument, electric, E. A. Petching 762,083 - the Bréurow Fiy fues. Woreester, Mn:"_U'S'A'
Muslcal instrument, stringed, A. Moore 761,693

WATE A PERPETUAL SUPPLY
wusually means perpetual ex-
pense. The windmill and gasoline engine '
are costi(i' to mstall and run. Niagara
raulic Ram will work con-
mnuous]y wherever there is a running
stream. Nothing to blow down, blow
up, Or require attention. Reqmres
‘ess head of water to operate than
any other ram. Never needs re-
= pairs. Catalogue free.

Niagara Hydraulic Engine Co.,

Nail or spike, A. Smith

Nail set and holder, L. S. Starrett..

Neckties, etec., holder for, J. G. Gin

Numbering machine, C. Spielmann

Numbering or registering machine transfer
mechanism, L. F. Brewster

Nut lock, E. M. White...........

Nut lock, A. M. Wilson..

Nut lock, E. C. Blackburn..

Nut lock, W. L. Morrow...

Oil burner,

0il extracting apparatus, M. Kirshner. 761,686 CHESTER, PA.
Oils, making watery solutions of mineral
and rosin, F. Boleg........covvvennnnn. 761,939 NOISELESS

761,646
762,100

Ore treating furnace, A. M. Beam
Overseaming machine cord guide, A. Spiel-

Bevel Pinions

Packing machine. V% Rose.....

Packing, metallic, Schwabe. We can furnish our New Process
Pad holder, M. G. Whitney..........ooeznn Noiseless Pinions in bevels as well
Paper corrugating apparatus, J. T. Ferres.. as spurs of any size wanted and
Paper pulp, manufacturing, O. Carr........ to transmit any required horse
Pass%avnger trafic bhandling apparatus, W. power. Write for catalogue.

123 0« - b 0
Pencil sharpener, F. H. Chase... THE NEW PROCESS RAWHIDE CO.

Pencil sharpener, F. C. Melchior...

Phonograph, etc., Tourtel & Hogan...... Syracuse, N. Y.

glﬁonograpgioperatigg I:n;agihani%m, FS Pev%rcle 781 705 T
onographic recor: olding box, Val- SIMPL CITY_.‘
Phd ck e . ifNKCh762V214 I
otographic printing frame, er-
1511 AT ST e Seeetanes 761,945 “mﬁned HIGH POWER
Photographic printing frame, W. E Burnett 762,228
Photographic shutter, T. Brueck.761,754 to 761,756
Photographic shutter, Klein.... ,771, 761, 772 and B
Photographically producing plates, J. Jacob- . .
................................... 761,887 ' One Lever Drive
Photographs, making line composite stereo- ! . .
SCOPIC, F. E. IVES «ouuuureeeesnsecess 761,679 For particulars write 19 Harvard P4
Pianos, pneumatic self-playing attachment . . arva lace
TOT, J. WIESET .o vuvueeennnnneeeeennnn 762,013 F?¥ Monroe Engine Co.™ "gostoN, mass.
Pin tongue, A. C. Stone............... 761,858 Auto tyne
Pipe coupling, train, G. L. Bonham 762 127 °
Pitchfork blanks, forming, Jansen & Eis- =
DECIET . vvvsesrnnsns 761,681 EveryMCChan]c 00
%}anter'djl g mechanism, W 701,60 \0.11 3
ow adjusting mechanism, N Lin
Plow attachment, T. T. Wells 761,802 Sl\ould Own lt
Plows, cu]t]ivator, and harrow, convertible, 261,840 '
LR Jones. .. it it i i y Montgomer Co.’s Tool Cataloguel ;."mlum-lnv({
Pneumatic elevator, G. F. Steedma 761,7 gomery & s gue --T
Pole, vehicle, J. E. Beebe......... 762,119 Which is thoroughly up-to-date.
Portable elevator, M. Bradfield 761,941 Pages S m;';f‘;g‘{‘%scggw
gostdprotjectior, W. B. Stanlﬁy..c....i. ;g%,;gé MONTGOMERY & 0o., if
owder drying apparatus, . Crozie , CATALDGNE H221
Printing machine, cloth, A. Hainey...... 762,165 105 Falton St. New Vark otty. Wkl
Printing or embossing press, H. L. Phelps.. 761,991
Prinling press, plate, G. F. Read 1,909
Pulley, split, L. Nevers..........ccvviauen . 761 899 T]!_‘.‘x?aexfgieanlt‘g!vl(ﬂ'kgrgndvgr!tg-!‘aonpy‘
] PulpG vessels, uxglac)é'i:neﬂ for making fibrous, 762,181 thmnllii met?‘l{ fmmog ?1 ie plecé tg '
......... Ceeniecienns complete wor king m ATAtUS fOr
Pump and motor, cembined Westinghouse 261,735 colleges. Exhibition modelslzplnt,roduc-
CIT. cceeceecrocitsoossvssossssoscsasneae y tion samples of patent/ed articles. Spe-
Pump and water connection, Z. R. Tucker.. 761,730 cial tools for making metal novelties.
Pump, multiple oil, T. L. & T. J. Sturtevant 762,103 Inventions perfected. Drawings and de- .
Pursesil sacks, etc., mouthpiece for, J. R. 261,962 s)gné;;vorked ?ut trom inventors’ ideas. !
................................... , prmry 4 3 nd for circular
Radiators, combined shelf or hanger and i {0 FRANKLIN PARSELL & WEED
Maodel Sho: 4 d
oy O At ekment for, 'F. H. Maxam 162109 2l ;s Weer st Siret, New Fork., )
Rail joint. H. D. Aupke.......cccvvvvueenens 762,113 |
Railway bed construction, R. E. Smith
762,207, 762,208 Volt Ammeters
Railway guard rail clamp, F. C. Anderson 762,224 .
Railway, pleasure, J. H. Brown.......... 762,022 gggﬁ_;g;ﬁh Pg;}“'%gggg%ggg"é '}‘g"}l{g:ty
Railway signal, electric, R. J. Sheehy...... 761,85 -
Railway signaling device, J. O. Garrett. ) 01. gﬁgﬁ;{ﬁ%se]e&"r“xfgf? %ﬁ{%’g&l}g g"}]‘g
Railway switch, J. A. Faulkner.......... Mmeters Tor seseral I easarements.
Railway system, electric, C. H. Murphy. , tESendjor Circular.
Railway tie, W. Bryson........cceveeeeeeas 762,132 | 1. M. PIGNOLET
Ralluay e pequposite metallic and con- . o, | 80 Cortlandic St Now York, N.¥.
Railway tie, concrete, L. & M. J. Beezer.. 761,647 [ —— - —_—
Railway track current controller, A. Oester-
reicher ...... ...t 761,987 A R I E S IA N
Record preserving mount, A. P. Hoard.... 761,964
Refrigerating apparatus, C. C. Palmer.... 761.701 Walls, OilandGas Wellsdrilled
Regulator. See Feed water regulator. by contractto any depth from 50
Retort, H. HI'Sh.c.ouuveereeinnueeeannnnes 762,058 £0 3000 fogt-ws Ve géﬂgggn:}lfgc-
Reversing mechanism, E. Johnson.......... 761,839 BCFLALE T
. quired to deill pnod "eomplete
Rivesrtsédtraising subterranean, L. P. Frie 262,042 sag‘eM Portable HorseDP?wer
Rousting furnace, muffle, F. Meyer.. 761,691 iinach,n%‘;"}g;‘ f’oﬁe’é‘(',“ ¥ lmf
Rod coupling, L. M. McGebee...... 762,245 Write us stating exgctly what
Roller die, Such & Heath...... 761,792 isrequired and send for illuse
Roofing, metallic. J. Williams. . 762,220! trateil rainlugue. Address
Rope clamp, A. M. Marsh...... 762,075 ! PIERCE WiLL FEXGIN MERING AND SUPPLY CO,
Rotary engine, B, C. WAITeN..suereeerssrs 61,7991 138 LiBEKTY STEEET, N&W Y ORK, U.8. &
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ITalf the enjoyment of
summer-time 1s lost to
many through overheating and
excessive perspiration. Fron

these follow half the ills. Light-

weight ‘‘ Jaeger’’ protects against
both. Keeps body dry and cool.

No Vacation Outfit Complete
Without Them

Booklets and Samples Free.
Dr. Jaeger Co.’s Own Stores:

. 1306 Fifth Ave,
New York : { 157 Broadway
Brooklyn : 504 Fulton St.
Boston : 230-232 Boylston St.
Phila. : 1510 Chestnut St.
Chicago: 8z State St.

Improved. Simple,
Reliable, Economical,
Substantial. Prices
Right. Guaranteed.

GASOLINE
Marine Engines Write for Catalogue.
Builtby....

PENNSYLVANIA IRON WORKS CO., Philadelphia, Pa.
and 136 Liberty St.. New York. U.S. A.

The Apple

Fop Gum Engines, Launches,
Automobiles, ele.
No more belt, battery and com
mutator troubles, Dirt and
waterproof Easily attached
increases power and speed.
Send for full particulars on out
ignition apparatus.
The Dayton Electrical Mfg,
98 Reibold Bldg.. Dayton, Ohio.

“Globe”

Aummmc

{f\

Co. SPAR“E[‘

MARINE ENGINES

14 to 40 H. P.

1,2,3and 4
Cylunder

Launches
17 to 50 feet.

Send for

new catalog

GRAND RAPIDS GAS ENGINE & YACHT C0.
Grand Rapids, Mich.

Warren’s Natural Asphalt sand Surfaced

ROOFING

APPLY 1T YOURSELF
., MAKES A FINISHED GRAVEL ROOF.

Compes ready (o lay
in rolls af 168 square Feet.
Wreite for sample, eiccular
HILE priees

Warren Chemlcal & Mfg. Co., 18 Batiery PI.,

New York

There and
<2 Back

WHAT A RELIFF

‘Write us to-day
for information

GRANT.FERRIS ©O
Troy, N. Y.

L

THE wumock
N FOR MOTOR S3°5s

)

Popular Price
Send for Catalogue

WHEELOCK MNMOTOR CAR
CLOCK CONPANY
1048 Tremont Building
BOSTON U 5, A

@ Counter

Registers an » accurate account of work done on printing presses, grain
tallies, weighing, ing and other Counts up
to 1,000,000 and repeat Ily. Sumple,accurate, durable. Spe-
cial counters to order. Send for mrcular C.J. ROOT Bristol, Conn.

If you want the best CHUCKS, buy Westcott ]
Little {iinnt Double Grip
13111 Chueks, Little Giant
el Chucks
U Inprieveid,

(meida 1l
J Chaucks, Cut-

P Chugks,Scroll
Condhination
Luthe Chucks, (enrsd PR

Combination Lathe Chncks, Flain Tniversal Latho
Chueks, Independent Latae Chueks, Made by,
Wentrott (huck Cngy Oneida, N, Y, T . AL
Ausie far catalogue dn Fuglish, forenci, ‘~pam-‘a ur (. ﬂrr."ari,.

FIRAT IHLZE AT COLENHIAN 'F'xvn'-_,]rm\ LR

MAXIMIJ M POWER MINIM uUm COST.
A If you use a pump for
“ beer, lard. acids. atarch
petroleum, Brewer’s
, mash, tanner’s liguor,
cottonseed oil or fiuids,
hot or cold, thick or thin
ou want to the
TABER ROTARY PUMP
which does the most work at.
= - the least expense. Simply
¥ constructed. Can be run at
any desired speed. Perfect-
i durable, All parts are mt,erchwgeabl e. Needs no
gkilled workman. Derects 'atalogue free.
TABER PUMP CO,, 32 wells Sl Buﬂilo; N.Y., U.S A,
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|Rotary engine, W. Wyand......ce0vee.. ee.. 762,016
! Rotary switch, R. 'l‘ Johnst: on ............ 761,769
i Rubber articles, making hollow, I. F. Kepler 762,063
Rubber bag bodies, making, I. F. Kepler.. 761,890
‘ Rubber bulbs or other articles having necks e ar 0
or projections, making hollow, I. F.
s Kepler ..iiiiiiiiiiiiiiiiiieeiienanenns 762,064 ®
: Rubber soles to leather boot or shoe bot-
toms, machine for applying, G. F. But- nghest Grade
Snd t;}rﬂeldJ R Faman Tl ;g% %:233
a ron, James...... . —
Sad iron handle, C. Winter..... 761'741 Among ail means of iravel—and among al
Saddle bag, L. N. Prudhomme... 761,783 automobiles—the Cadillac stands pre-eminent
Sash, revo ving, J. F. Blanchard 762'1231 as a hill-climber. A locomotive can go up a
: Saw%ill laog carrier, mounted, A. S. Mec- 761697 10% grade; a trolley car 15%; a bicyclist,
onald ...l 8 sehi f
i Sawmill set works, E W. Hopper. ... 762,170 if his wheel benotgearedtoohlgh.
) !'Saw set, J. Sperber...........c..0. ... 761,720 20%: a horse with a light car-
. ., | Saw swaging machine, W. C. Renie.. .. 762,195 riage %%; A
J'tmp{e Powerfui Durable |Sawing machine, band, C. Seymour . 762,095
Scale, computing, A. B. Camper............ 762,136
Scale removing and wire polishing machine,
- F. Michou.......coiuvniiiiiiiiaiiaans 762,180
¢ : Scale, weighing, C. W. McKee.. ... 762,187
Scale, weighing, W. H. S#rgent.. ... 762,200
Scraping machine, D. C. Maytag. ... 761,896
Screw guard, set, C. E. Pierce... ... 761,708
Scrub hook, J. McLean....... . 761,850
Seal, bottle, B. L. Wood:.....ovvuvunniiunann 761,932
T - C | Sealing machine, envelop, C. J. Fancher.... 761,824
+ Search light, W. O. Webber......... ... .. 762,215
Ourlng ars %ga:e hollgfiar, Ed Ciooperé. b Hor l ........ ;g{ gg’;
i i i ade holding device, opkins.,....
g1ve thorough satisfaction at- a ‘Shﬁﬂ support, Cook & Miller.............. 762,027 Hill-climbing ability is attainable thro low gearing—
minimum of cost. Model H, with ' Shaft support, vehicle, D. H. Loveless. 761,688 : : ot e :
4 pport, ) ' speed with hill-climbing ability only thro a plenitude of
tonneau, as shown above only ! Shafting coupling, H. Holzwarth..... 761,966 sp | g abtlity only plenit
! ! " Sharpening device, S. W. Baldwin.. 761,936 power, 3o miles an hour with four passengers is easy
Shaving apparatus, W. R. Allen............ 761,808 illac—
ssso'oo Sheet delivery mechanism, A. B. Graham.. 761,669 for.the Cadillac—and easy on the passengers. S.mooth
Without tonneau (Model G) $750. Shirt neckband, B. COOMuunnnrrsnnnnnnn 4 riding, powerfui, absolutely dependable, the Cadillac is
! . ggoe holder, iO iG gatfizs. or AU S i : . . N a car surprising alike in performance and in cost.
Eight mod%ls $650 to $1.350 at the factory. i oedsé ete., ironing device for, ay ' - : Prices range from $750 f or Model A Runa bout to $900
Write for catalogue and proof of Sift sh B W, O Donne qoTIIo forModelgB Touring Caror\mre 1f yowllaskus
Rambler superiority. ! Signer're?; ‘acle. G D Olgll:tt we;{ﬂl ](D)S %l&d]}o send 111100 é{ ;ﬁa clomlgl?{,e ex-
THOMAS B. JEFFERY & COMPANY Signal, W A Richardson. ... ..llllll D heathy Afency  here d emenstra tio ns are Hiven—
Kenosha, Wisconsin, U. 8. A, Signgling mechanism, electric semaphore, B. 762,105 for most (gmﬁllacs are sold bybeingseen ang tried.
, N g 1 V=) ,10! ’
e ton Bramen, 145 Columbus Avesue Signaling system, automatic block, H. CADILLAC AUTOMOBILE CO., Detroit,Mich.
1 F: 5 1) Y 762,009 4 Member Association of Licensed Automobile Manufacturers.
Skirt spreader, G. H. Wickelberg.......... 761,803 _}
Slates or ofther covferingsi, col‘nnpogition gf
- — - - - matter 'or manufacturing, F. M. Rusch- _
baupt ... . i iiiieiieiiii i 761,788
Sleigh, H Bryda ........... 761,653
Sleigh, bob, F. A. Schloemer. 762,091
Snap hook, S. Smith......... . 762,09
Snap hook, F. U. Keene...... . 762,18gl Shippers Clerks
Snap, locking, F. E. Sweet...oovvuivuvannn. 761,859
Soap in liquid or paste form, means for Salesmen Buyers
s distributinlg, .li' gxg Campheall..l...d.... 761,759 Managers Bookkeepers ) .
oap receptacle, liquid or powderel, . !
VO WedeIStaedt. ... ..svnensrnessesn 761,801 Superistcadents Foremen .
Sound reproducing machine tabl Stenographers |
1 . 761,846
Spanner wrench, V. H. Ernst.............. 761,881
Speculum, rimless trivalve vaginal Clark &
Has accompllshed endurance and speed results, Harper ......ooiiiiiiiiiiiiiiiiannnan 761,821
overcome weight and road conditions impossible to Speed indicator and recorder, C. Schenck, Jr. 762,201 us ourse ea
all other motor cars of the Voiture Legere class. |. Speed transmission and regulator or brake,
Elegant appointments. Magnificent appearance. [, variable, C., W. & S. Hibbard........ 762,055

Model “‘L,” 1904 Four-cylinder Packard, 22 h. p., $3,000
Other Models, $1,500 to $10,000

Send for descriptive, illustrated literature and name
of nearest agent

PACKARD MOTOR CAR CO., Desnt 5, DETRO 1T, U.S. AL

Manber Association Licensed Automobile M anufacturers

New York Agents: PackarDp MoTor Car Co., of New York,

317 319 West 59th Street, New York City

THE EXCELLEN'

Graut Beolhers
Anvwmneblle
LaNGE, Magy,

CRESTMOBILE $800
The BEST CAR Built in America
Proved by Its
Splendid Records.
Tounneau for Four,
$850.

Other LOW
|, Priced Models.

Export Prices
$80 Extra,

N nml)ri fgze, Mass.,, U.B.A.

l\ MGTOR CYCLE at SMALL COST
By using one of our attachable
outfits. We have a complete line
of motors, also castmgs and ac-
| cessories from 134 to 10

. P-
Lowest prices. Send stamp for
,catalozue

. EFFEY MFG. CO.
L, 2720 Brown St., Phila., Pa,

WE Sl_-_"P on APPROVAL

without a cent depos1t and. allow 10
- AYS FREE on_ every
icycle. Any wheel not satisfactory
p, Teturned at our expense,
P Highest Grade .75
150 Masus 3875600 $17
Cogater Brukes. Hedpethorne pungturs
proof tires and bust equipment.

Lucs & 180z Modcels fo $'2

bR Hust Makes
A 500 Second-Hand Wheels

All makes & Models

[ ITHRTER (TR $3 fo ss
tirent Factory Clenring Bale ot

Balf fartory cust.

EARN A BI( YOLE taking orders
from gamnple wheel farolshed by

] * Ourarents mAkas larga protite. r'l!r

et amee For catalagues and vur apecial offer,
ALUTOMORILES, TIRMY, Sawing o

chines, Sundries, ete., hall wywedl prices,

MEAD CYGLE CO., Dopt.59C Chicago |

Speed varying mechanism disk, M. O. Reeves 761,910
Spinning frame clearer, ring, W. H. Gordon 762 163
Spinning machine doffing apparatus, J. F."
Muheim
Splice bar,

1
iSprayin apparatus, 762,014
+ Spring %race, 761,857
- Square, adjustablt- . 761,707 ;
. Square, try, 761, 929 '
Stays, machine for forming wire garment,

G. G. Annable........ . 761,640 ,
- Steam boiler, H. Carmont . 762,137 -
Steam generator, E. Side 761,719
Steam generator, combined flue and water

tube, Nielsen & Praest................ 761,700 ,
Steam generator, water tube, G. Restucci 761,713
Steam, superheating, E. F. Osborne........ 762,248
Steam trap, G. L. Belding............% : 761,937
Stock rack, M. F. Holbrook.... 761,676
Stoker, mechanical, J. W. Kinca 761,685
Strainer, L. Zabel..........coiiiiiiiinnn. 762,222
Street sweeping machine, Layman & Parpart 7%%%%51,

i Stud or button, W. Appleton
Stump puller, E. Ewer..

Sulky, E. 8. Frazier........... ~ 762,038
Swimming glove, C. G. Ammon............ 762,017
Switch. See Carriage electric switch.
Switch -contact, G. Wright................ 761,744
Target, H. M. Quackenbush ............... 761,784 °
Telegraph transmitter, W. J. Roussel...... 761,917 |
Tele&)‘hone circuit protective device, Rorty & .
NOIMPBON v .vvtvvnivnennosnesnasnnnnn 761,916 *
Telephone selecting device, W. M. James 761,888
Telephone switchboard apparatus, J. L. Mec-
UAITIC .« ovviievennnennseenanacssasanns 761,698
Telephone switch board apparatus, C. E.

Scribner ... .. iiiiiii it it iiaeaaa 761,852

Telpher, H. M. Harding.........covviinunas 761,884
' Temperature alarm, electrical, J. P. Bolton 762,125
Thread guide support, W. O. Aldrich...... 761,934
Thresher and cleaner, bean, J. Trethewey 762,212
Ticket case, Friteh.....ooooiiiunes 762,162
Ticket counting and inspecting machine, R.

E. Kimball ........ooiiiiiiiiiiiiianne, 761,970
. Tire, J. Millar................. ... 761,847
Tire bolt wrench, F. C. Gibson. ... 762,049
Tire, pneumatic, C. W. Maxon. ... 761,777
Tool, rotary, J. Konar.........ocovuvvusns 761, 1841
Torpedo placing device, railway, E. M. Jones 762 238
Track drilling machine, W. E. Ludlow...... 761,975
Train order signal, E. S. Piper............ 761,902
Tramways or railways having movable rails,

means for changing the tracks of, O.

Pacini ......... o il 762,191
Transmitter arm, H. J. Guttman. ... 761,671
Trip sling, W. M. Cain........... ... 762,135
Trolley guard, L. B. Aikens. ... 761,637
Trolley signal,’ C. H. Morse.. . 761,848
Trousers hanger, W. S. Lee 761,893
Trousers pressing device, S. M. Friede.. . 762,041
Truck frame, railway car, S. A. Bemis ..... 761,648

. Truek, railway car, G. H. Poor.. . 761,994
! Truck side frame, T. M. Gallagher ........ 762,043
Truck transom bolster, railway car, S. A.

BemiS ......iiiiieiiiniireiiiisiaiiinan 761,650
Trucks, wear take up device for railway car,

S. BemiS. ..o vsireseasesennsasnans 761,649

. Trunk, combination, C. P. Weil............ 762,216
Tuberculosis, mixture for treating, R.

Schneider .........c..viiieneennncanne 762,256
Tunnel apparatus, J. W. Reno...... ... 761,786
Tunnels, constructing, A. B. Clark . 761,658
Turbine, explosion, H. T. LeesS............ 762,15
Turbine governing mechanism, J. Wilkin-

................................... 761,865
Turbine, high torque reversing, J. Wilkin-

................................... 761,866
Turbine steam, F. M. F. Cazin. . 762260
Twine holder W. Steger....... ... 761,723
Typewriter, N. L. Anderson.. . 761,811
Typewriter, J. H. Kidwell............c.u. 762,065
Typewriter carriage construction, J. Alex-

ander ......oioiiiiiieiiiiiias 61,639, 762,223
Typewriter ribbon movement, J. Alexander 761, 638
Typewriter ribbon operating mechanism, J.

Alexander .........iciiiiiiianciananns 761,807
Typewriting, finger exerciser for students

of, Brattin & Ressland................ 2,020
Unloader and conveyer, J. M. Pierce.. 761,709
Upright boiler, N. L. Warren.......... .. 762,106
Vacuum wringer, M. E. Cooley. .. 761,878
Valve, J. G. WeStbrook.........couvieeunnnn 762,218
Valve air brake system controlling, E. Che-

................................. 762,025
Valve and support therefor, puppet, B. Mor-
................................... 762,078
Valve, globe W. A. McGowan........ooeenn 761,849
Valve, quick action triple, R. A. Parke.. 761,703
. Valve, steam boiler safety, A. R. Ploppert.. 762,085
Vapor burner, J. G. Branch................ ,129
Vavporizer, retort, R. Dempster. 761,949
Vehicle body, A. G. Brunsman 761,816
Vehicle, motor, W. Christie.. 761,667
! Vehicle, road motor, W. E. Carmon . 762,138
Vehicle sand shield, H. Richardson. 761,714
Vehiele steering apparatus, motor R.
....................... . 762,197
Vehicle wh(-\el E. D. Wilderspi . 761,804
iVehlele wheel, A. S. F. Robinson. .. 762,196 .
Vending machine, coin controlled, Garland
& TLOIMDATE« o+ vneeennnessenesnneonsnne 762,044

:
5
§
$
5
5

UST as soon as you cease to
advance you begin to go
bickward. Keep at the
head of the procession.

Fit yourself to systematize
your work; make it easier;
save time, money and brain
work for your employer. ‘We
teach you how to drive your
work. Our course by mail
will be individual instruction.
Learn a practical system to fit
your own needs. Write to-day,
telling us what position you
hold and what your aim is.

BOSTON SCHOOL OF BUSINESS SYSTEN
221 Washington St., Boston, Mass., Dept. M.

Engineering comsonen
5

QOur system of tramng by mail has helped thous-
ands héld down 1 poor positions to rise to better
salaries and situations.  Your chance to rise1s just
Write for our free illustrated

as good as others.
book, “‘Cun I Become An Electrical Eugineeri”
We teach by mail, Electrical Engineering, Me-
chanical Engmeerm: Steam Engineering, Mechan-
1cal Drawing, Electric Lighting, Electric Raiways.,
ELECTRICAL ENGINKER INSTITUTE, Dept.
A, 240 West 23rd St., New York.

The Rose POLYTECHNIC INSTITUTE

Devoted to all branches of Engineering Science, Me-
chanical, Electrical and Civil. Architecture and Chem
istry. Thorough instruction, practical work. Courses '
under direction ut gpecialists  22d year. Send for cata-'
ogue. C. L. MEES, Pres.,, Box M, Terre Haute, Ind-

A.W.FABER

Manutaciory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, INKS, STATIONERS
RUBBER GOODS, RULERS, ARTISTS' COLORS.
78 Reade Street,
GRAND PRIZE, Highest Award, PARIS, 1900,

OUR UNIVERSAL
POCHRET MEASURE

. 18 the missing link in measuring instru-
g# ments. For curves. epirals, cutting
speeds, or for all around measuring pur-

poses, there i8 nothing like it. Anideal
measure for the factory, office or home.

Attractive, durable, positively accurate
and has the highest endorsements.
Write for circular.

STECKENREITER MFG. CO.

New York, N. Y.!

The New Remington
Billing Typewriter

is the youngest member of
the Remington family, but it
has all the merits of its elders.
It writes bills as fast as any
other Remington writes let-
_ters. Adaptable to any method
of billing and savestime
and labor wherever used.

REMINGTON TYPEWRITER CO.
327 BROADWAY NEW YORK

" IN THE
RS %’gﬁunrnu
i 3 ‘. A s

BUILPING
ST. LOUIS

Write for complete catalogue to

UNOERWOOD TYPEWRITER CO.,

241 Broadway, New York.

98u USE GRINDSTONES ?

[f so we cun suppiy you. Al sizes
mounted and nummounted. alwaye
kept in stock. Rememoer, we make a
specialtyof selecting stones for all spe.
cal purposes. Ask for catalogue

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

338 W. 58th streets New York

RESTORES THE SIGHT
WEAK EYES MADE

STRONG.

SPECTACLES ARE
NUISANCE,
NECESSITY

ONLY MAKES
ONE WEAR THEM.

© 1904 SCIENTIFIC AMERICAN, INC

-
PREVENTS FAILING SIGHT
DULL EYES MADE
BRICHT

i/Write for
ILLUSTRATED
TREATISE ON THE
EVE. Mailed Free.

THE IDEAL COMPANY,

239 BROADWAY,
NEW YORK.
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‘Ventilator, S. H. Jacobson..... esesssssvsss 161,680

i Vibrator, bed, Wallman & Saliger. . 761, 862
”flf//yf Vise, C. 'C. LONZAIG..sasssrnrnnnnnsssn 762,070
Votes, im)pm‘atus Jtoer’elz‘tectlng traudulent 261,781
G d 1 or Iimproper . Clammany.e cecseves
WITTE u::oi‘l'.‘w EHE|HES W, Wagon body lifter, N. Biumhoefer. . 7610815 | )
aresold an 80 Days’ Krcy i Wagon, dumping, W. O. Shadbolt.......... 761,921 o AND FO TIIsSES.
WIITE on o S e Wall_construction, ventllating, J. W. Red- ' N BTN 06 AT 3svimins, CRICAGDiLLus
it 3 FEPI e eveerneuouecnuonsnsemesonseses .. 761,711 R '
517W.5th St.Kansas Oty _g o t el Wardrobe, ete., ceiling hook, W. A. William- (
e —\ A BOM .eeeeraeonnaionse cersnenneennnnnes T6LT30 o pn T Th oy ) o A[;%inn L F
St. Chicago, llinois. A2 N \ff | Washing machine, M. Jensen.............. 762,061 =ASTE . : tLyY saFE Myllins Unsmkable

Washing machine, A. A. & D. D. Rullman 762,199 Write
‘Washing machine gearing, H. J. Duve...... 761,951 to=da
Water closet, pump, L. M. Hoopera....... 762,059 H -"y
Water closet tank- mechanism, J. M. Burr 761,758 or iree
Water elevator, D. D. DenniS..e..e........ 762,153 | catalogue

Steel Pleasure Boats

Made of steel.  Practically ndestructible
Air chamber each end. Canvot sink. Can-
not leak. Require no caulking. (deal boat

. i | Water heater, M. Schaack.... .. 761,718 | 15-foot tor family use, sum merresorts, pxrks. Guaranteed, Will
‘Water heater, A. W. Dickerson..... . 762,155 ¢ boat ted $29 00 seat five persons in comfort. The modernrow boat ter pieasure, aaf‘etyand durability. No other boat so desir-
ure our ace Water tube boller, M. J. Wootward, . 761,742 | Doat, cra able forladles and children. W . H . MULLINS, 384 Depot St. Salem, Ohio
Well drilling machine, F. C. Haar......... . 761,958 | ~— e —
Vemoytacronns e ot rmorsn e | W S8 Blatibte sigerts il SPECIAL MANUFAGTURING.
;;,zo:-‘,tﬁm: because it is the first and only / Whee]s, device  for attachment to, R. E. DIES AND: STAMP'NGS To ORDER
s e sttngssske W | B w1 N DTS T NI 4 st st T Momsrchmetto Scbool 7
N % H 113 N DROP ATk M. aston ANK. eferences from man
shave the toughest beard from the tender- J Winding machine, ball, P. Ryan. .. ... HARDWARE SPECIALTIES £re. MANED 70 08 00R AL ne: Gs?wm.u Pupibs. "PAmpnlst SeTt on request. o Ferunlens eur

ost skin without the siightest pull or | Window frame ;"dz‘;?:&l G Vablstrom O R ES TINAT & (VRITE FOR GUR BOGKLET. -
Window screen, Stout & Turner - ING cCO.
‘Wire cloth, 10’0m for weaving, McGee & 97 HAM'TON ST. CLEVELAND, OHIO. Maglcal ApparatUS-
I he ' urley Wir gjotriléllgenéi-' 3D Braan. Ll — B - - -l G'xigrndkB%olé ti,‘atalozflrle Over 78 engravings
, J. D. Braun........... .. H 8 X
Wire weaving device, Wood & Henbest. . 05 mm ﬁ‘&{;}!‘]gs Enn&iﬁ%s, Brewers’ McAR'l‘tﬁ\J%A 8];0( 20. anfffsg “f% Sfxgth Ave., New York.
Saf Wood bending machine, Schmidt & McDonald 762 092 MFG. CO., 899 Clinton rsvt Milwauk 1 V{i’:iR
ety . Wrench, BAUGHIMAN . ¢ eveenernennnananns 761,645 - " au ee, 8 so ss w P WH P HU s
Rmr ggreneli:, IE‘ EV AVoigel... .s ;gll,ggg fMA N NE AT- l I T
. renc . . tkinson. .. N or Outrigger hoists. Fasterthan Elevators, and hoists
| Wrencl)i: TI . Q. Fﬁovg};ﬁ s .. ;g},gg(l) cHREMIGAl. ExuMlN“T' UNs %‘;NAD L direct from teams. Saves handling at lesg ’expense.
g ‘V‘Y;'gggh, Y gﬁenox? . - 761,961 H. C. STIEFEL, Bissell Block, Pittsburgh, Pa. Manfd. by VOLNEY W, MASON & CO.. Inc.
Wren_ch' A. Dennis.. ... 17 762,028 - - Providence, R. I, U. 8. A~
Yo § R LG Bl MODE LS 12 urithitse, worke
Tenc ongard. ....ccoueunnn .. X | UMNIOM ™ L WO
Wrench’ or the like, F. E. Walden........ 761,798 i . ARS @ 193 CLARK_CHILAGO, ETA l?[ﬂ% EEQ!A ]_TIES :
& EXPERIMENTAL WORK_ 0 FOR ESTIMATES. CHI
DESIGNS. MODELS & EXRERIMENTAL wORK. aw smmmmmcw 18-26 W, naunotPHSI

{8 unconditionally guaranteed. Shave with 1% Badge, J. L. Mallery..cuueceeoeoaceoneennnn 36,943 E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. | .~ - — —
once, ‘Wicffo: 2 doﬁﬂl %im?- If mot perfectl Badge, S. Rorex......... ... 36,944 - — ALL
satisfied—if it is ne € best razor you ever uss Candle F. L. Perkins. 36,953
turn it within 30 d We will refund the ’ Bt Tow 1o !
;illl;;nan‘d ;ve;“;; the Tadon. ch;’éz Dli)ep‘:):tpﬂld ; Candle holder favor, F. L. Perkins. . .. 36,9?4 Gement Bﬂﬂks. tand © i, e, MAKES
Extra blades (inter:hangeable) 75 cents each. Casket trimming, E. R. Sargent.... ... 36,959 | Cement and Enginegring M ewS, 151 L Zalle 5., Chicago All the Standard machines SOLD or RENTED ANY.
Sold byresponsibledealers.” Referenceby per Casket trimming, W. E. Stevens............ 36,960 w WHERE at HALF MANUFACTURERS’ PRICES,
mission to Cream whipper bowl and cover, W. Helmer 36,957 | WModel Machinery and b;permwutal_-“’ork ¥ Shipped with privilege of examination, Send forCat,
F. MARION ORAWFORD, Mirrors, braghes, of Lk totiet articles, Randie o o« W+t GRAW D, It Hroaaway, New York Cits, Tpewriter Emporium. 203 LaSalk t., Cicago
New York and Sorrento, Italy. for, S. A. Kell ’ 36,950 H
or, S. A. Keller.....ouviuenenencnunnnns 5 . s b A
ALFRED HARMSWORTH, London. Mirrors, brushes, or similar articles, back : z :;ﬁf mf%l:“zhers & ﬂ':fge
CARDINAL SATOLLI, Romer for, H. A. Welman............ soont. seocz) EXRimenta odel Wor _ FINL oot
Booklet No. 9, containing instructions on shaving, free. Pins or similar articles, heads for belt’ 8. o o @18, Full instruction sent
- Y g & KronbUrger .....ceeeueeeeeeeuecaannns .. 36,945 | Cir. & advice free. Wm. Gardam & Son45-51 Rose 8¢..N.Y. : My OWIl  foruse. Write for catalogue
J. CURLEY & BROTHER, 6 Warren St., N. Y. Rug, J. A, Carroll.....coovvuinieecunnnnennn 36,961 _— ? Circulars presses, type, &c. to factory

Cards &c. THE PRESS 00.
$5 PR.ESS Meriden, Conn.

Shade for illuminating devices, F. L. Perkins 36 955

gl 1 Sl X TGtERLIY NOVELTIES & PATENTED ARTICLES

Spoons, forks, or similar articles, handle for, MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY.
w.

— i Shiebler. veuieeeieeennaeeaaaeaann RIS LA E KONIGSLOW STAMPING & TOCL WORKS, CLEVE LAND, 0. 7
orMorelight Steering wheel, A. W. & H. C. Holmes...... 36,958 BUSINESS OPPORTUNITY
fj‘-"j' b 34 Men of Business interested in anew fleld for making

or Lriasy 1) _—— DRI LLING and PROSPECT- mone%e’wﬂl find iuNour pro osmonﬂgvh%} t{}w‘y are saek-
ING NES. |1m2. We have a New Plan in the Mail @rder Line

send for our TRADE MARKS. WEI For. Water, Oil, Guar oot Eto that will please those seeking a good fnvestment with
- | large prodts ortune for the right person. e

LOOMIS DRILL 00., TIFFLY, Obio F. H. Aiden Co.s 37 E. 3rd St., Cincinnati, O,

Boots and shoes, leather, N. C Bohr & Sons 42 758

Boots and shoes, leather, J. Rosenheim &. Dies, Tools and Npecinl Machines, Models
................................... 42,759 und Hxperirmental Work.  Generyl Machine Work,

Fr, ) BexXuER & B0N8, Ine, 87 Franafor, =51, New York

]’Ill}lﬂl’mrﬂlﬂ Baking powder, M. C. YOUNgZ.....ouenrs... 42,761

-_.. WATER, 25 Bbls.forIc.

Greatept An'-Co led W
et A nked Y oader

Building blocks, machines for making arti-
ficial stone, Harmon 8. Palmer Hollow

Concrete Building Block Co....42,790 to 42,793 OF ALI.
Castings, metal, E. H. Benners. 42,787 KlNDs
5

pump. Runs any kind of machin-

Cigars, C. Donat............... . 42,77
Clebgine Compound, a0 1% 0 ) eolyspd Bl Panchings e scray Mchns ork holaTeie o fuces Notanks
sk PAREE G |  Barnbart .......... 00000000000 e 7 (] on. ostreliable WO on’
; Clothing, certain named, C Auster . giggg THE EAGLE TOOL GO.Dept. Y Gin’ti. 0 It T Y prices
EASTERN GRANITE ROOFING CO. orsets, J. Siege 0. . ) CSCHWERDTL . to
Irving Building New York Cn‘iiﬁ*};‘?hﬁ’c’hﬁ%’sﬁ‘ W. F." & John Barnes Co. gf:rlgg LS X TTERS &, FIGURES THE AIR-COOLED MOTOR
- - — ~~————— | Ear rings, Nesler & C0......c00vveveenann. 42,746 i RT CON CO0., Lansing, Mich.

Embroideries, E. A. Fitch 42,750
"E“R':fniluﬁ'ﬁﬁ'mfﬁni%‘fﬁ,ﬁ,;"fgz; Lamp chimnéys and globes, M Kirchberger 42,777
e

young wotnan acheshow toread | Leather dressing and softening compounds,
by sound. The outfitinclndes . 42,778
an instrument, battary and | Medicinal salves, J. W. Thomas.......... . 42,770

full wook of instructions.
Prie,complete, 88,00, | MINGERL, water, certaln named, Red Oak 13
Send tor catalogue, Newspapers, daily and weekly, Boston Herald . O
Gannctt Electrical Oo. €0. +eeteeanunaeeeseesennenzsestocnsenns 42,749
Previvencs, R. I oil, antiseptic_ bealing, Paris Medicine Co. 42,771
Packing, metallic, Holmes Metallic Packing
C0. tiiiieitit i e aeeaanas 42,786
Paint in dry powdered form, cold water
 In all the Jand, range up, range down, weatherproof, Muralo Company......... ,780

1s there ever a place so pleasant and sweet? " Papeg, sheathing, Wolf River Paper & Fiber

Pencils, certain named, Bleistiftfabrik vorm.
Johann Faber A. G..

In rbe Hall of Fame

THE Periodicals, Judge CO......vveeenssaassasns
Photographic apparatus, L. Gaumont & Co.. 42,784
Polish for wood and furniture, W. L. King 42, Y779
1 0 0 0 Razors and razor blades, Kampfe Bros.42, 782 42 783
Remedies for certain named diseases, VV. E.
— Hurd .....ciiiiiiiiieriasiniinanasnnans 42,766
S AN Remedy for certain named diseases, A. M.
I L DS MatheWs ...voviiernnnnnnnnnnnannaannns 42,767
i Salve for the cure of injuries or diseases of
the skin, K. Zimmermann.............. 2,769
Shirts, Marks, Rothenberg & Co...... 42,754, 42,755
There may be somewhere on the earth a Shoes, fine kid, Green-Wheeler Sh%‘; CO-f---k-' 42,
more delightiul region than that of the || SioTgle spadch scoops, and spading forks
Thousand Islands, but if there is, it has not - Sﬂk dre;]ss 1goodsf,’ Rﬁge{is & Thompson.
: B oap, shaving EZATO . s e v vvannnnsnes
been dlscotaered. It is as fine ?S the B?" F'f Sock’s and si:’ockings, Milford Hosiery Co.
Naples, with no danger of being buried in gpecihc foi' the C%re Sof bo}ils'FEcF Bacon. . dé 7?;-:
i urgeon’s lamp, B. 8. an . COL i W
.hOt ashes, There are 2000 plcturesgue Tonic for certain named diseases, D. Bain.. 42,772
islandsscattered along the t wenty-five miles Varnish and paint remover, F. A. Crandali 42,781
of one of the most beautiful rivers in the %VMS%W,HE- % (f{an&inc g.’;s‘%
world. Youcan find out a great deal regard- east, in 0 ‘ reees R4
ing it in No. 10 of the * Four-Track Series,” _—
“The Ihousand Islands,” of the St. Law- LABELS.
rence River, issued by the “Alpha," for hosiery, Pittsburgh Dry Goods 11122
P .11,
RK CEI\] RAL “Blue-Nap - tor soap, Henry Roever Co . 11,123
NEW YO T “Cargella,”’ for toilet preparation, Cantella 11'125
................................ .1,
‘‘Cigarros,’”” for cigars, Otis Lithograph Co.. 11,131
ee?:t g&%‘;}%;’a&?ﬂg‘g"‘fﬁg&g"&g’&gﬁf {-_,‘:g_ “Hag -E-Face,”. for hair remover, Alexander 11126
scnger Agent, Grand Central Station, New York “Hall’s Benzine 'S;).&;;;,‘"‘ 'f'o‘x: .s;).a‘p.,. R L Hall ’
RoAP CO0..vveverroosnannsasssnasnnaane 11,124
‘““La Marlew,”” for cigars, H. J. Lewis...... 11,130
i “01d Kentucky Bitters,”” for bitters, W D.
I - 50 Y R - R’ s tteeeseiieieaeeeeieeieriteness 11,128
“‘Rood’s Good Enough,”’ for popcorn, Colorado
eal:s Confectionery Co ............ L. 11,129
Experlence ‘“The International Hygienic Mattress,” for
mattresses, A. Soehner.........ccoeuueue 11,132
“TheFPresid(e;ng s Inauguration Cup,”’ for cups, 1121
L L T0) o 1T I 1
“'Vin-Crest Brut,” for champagne, Brother- ’ Delivery Wagon Touring Runabout Standard Runabout = Light Tonneau Car
1004 Wine ©0.eveceeruecncenensnssssnss 11,127 $850 $750 $650 $950

PRINTS. Five years of unparalleled service have enshrined the
Trade Marks, “Gloves,” for gloves, Hurd & Page....... .2+ 1,008 i : . i it i
Dosigns, “NO‘;I‘;;‘,}?SS ]g,’i’glﬁ,m’c‘ga,t G AR o Oldsmobile forever in the Hall of Fame; proclaimed it in
, Copyrights, Ete. | e pattermils Tajcom, ™ tor taloum every land—the best thing on wheels.
Anyonesending a sketch and descrlguon may powder, G. E. Spiltoir.................. 1,007 -
quickly ascertain our opinian free whether an “Stick Candy The Stick That Never Sticks,” The superior merits of our line of cars are acknowledged by automobile

invention is probably patentable. Communica-
tions strictly confldential. Handbook on Patents
sent free. Oldest agency for securing patents.

for stick candy, George Blome & Son Co. 1,006

experts. They are the standard by which others are tested. If you are

Patents taken through MUNN & Co. receive A 3 3 3 3
: : printed copy of the specification and drawing interested and wishfull particulars call on our nearest sales agent or write
Spectal.Natwe, w.mn:ut charue,mthe. of any patent ?n the foregoing list, or any patent' . p g
in print issued since 1863, will be furnished from direct to Dept. 21.
Cl B“ I Ic merlca“ this I)ot‘licef t&l]‘ 10 tcentts,d p’rorlided dth:h naaet 8.%2'
number o e patent desired an e e
A handsomoly fllustrated weekly. Largest eir- iven. Address Munn & Co., 361 Broadwa; New o« w 1
rolation of soy Bcient.!ﬂg {nu.ma.l. Terma, ¥ a gyxfk ’ ) He 0 l d 54 M o t or or k S [ Detro‘t' Un S- A-
yéar; Tour uonths, Bl Hold by all newsdsalers Canadian patents may now be obtained by the in-: Member of the Association of Licensed Automobile Manufacturers
MUNN & cu 361 Broadway N w"' ventors fov any of the inventions named in the fore-’ .
. going st. or terms ' an urther particulars .
! B UrK i il -F. d furth ticul
Branch Oflae 6251 St. Washingran, D.C. Iaddrels Munn & Co., 361 Rroadway, New York. |
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SUIENTIFIC L ilffi[’[ 77/
WITTE 82 ENGINES

aresold on 80 Days’ Friu
Trlnl. Catalogue
WITTE

517W 5th St.Kansas City _a
or Witte Gas & Gasoline 45
Engine Co., 48 S. Canal
$t., Chicago, Illinois.

Cure Your Face

We know that we have the best razor in the
world, Not because it is an absolutely sate
razor, but because it is the first and only /
razor that permits the correct sliding stroke ;
on any part of the face; that will smoothly 4
shave the toughest beard from the tender-

cst skin without the slightest pull or
irritation.

The Curley
IDEAL =52

Razor -

{8 unconditionally guaranteed. Shave with 1%
once, twice or a dozen times. If not pcr(ect(liy
satisfied—if it is netthe best razor you ever use
return it within 30 days. We will refund the
price and destroy the razor. Price $2.00 postpaid.
Extra blades (interchangeable) 75 cents each.
Sold by responsibledealers.” Reference by per
mission to
F. MARION CRAWFORD,
New York and Sorrento, Italy.
ALFRED HARMSWORTH, London.
OARDIN AL SATOLLI, Rome.

Booklet No. 9, containing instructions on shaving, free.
Js CURLEY & BROTHER, 6 Warren St., N. Y.

orMorelisht
on The Subject,
send for our

PHOTOTAMPILE]

EASTERN GRANITE ROOFING CO.
Irving Building New York

LEARNERS z'“lELEGRAPH INSTRUMENT
A useful articlefor any boy, girl, young man or

L young womuny"ls;ac,heshos‘v toread
by sound. The outfitincludes

an instrument, battery and

foll ook of instructions.

Price, complete, 82.00,

Send tor catalogue.
Ganncett Electrical Oo.

PrevIbeNncCE, R. I.

4 1In all the Jand, range up, range down,
1s there ever a place so pleasant and sweet?”

THE
1.000
ISLANDS

There may be somewhere on the earth a
more delightful region than that of the
Thousand Islands, but if there is, it has not -
been discovered. It is as fine as the Bay of
Naples, with no danger of being buried in
hot ashes. There are 2,000 picturesque
islands scattered along the twenty-five miles
of one of the most beautiful rivers in the
world. You can find out a great deal regard-
ing it in No. 10 of the * Four-Track Series,”
“The Ihousand Islands,” of the St. Law-
rence River, issued by the

NEW YORK CENTRAL

A copy will be mailed free, on receipt of a two-
cent stamp, by George H. Daniels, General Pas-
scnger Agent, Grand Central Station, New York

50 Years’
Experience

Trade Marks,
Designs,
Copyrights, Ete.

Anyonesending a sketch and descrlguon may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica«
tions strictly confldential. 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 handsomaoly fllustrated weokly. Largest eir-
colation of soy scientine {nu.ma.l. Tarms, ¥ a
year; four ruonths, . Hold by all newsdealers

MUNN & C0.361 rosewsr. NewYork

Yranch Offloe &% F &t. Washington, 0. C.

‘ Ventilator,

S. H. Jacobson.....
1 Vibrator, bed, Wallman & Saliger.
Vise, C. C. Longard.... ...............
Votes, apparatus for detecting traudulent

or improper, McTammany......ses. 761,781
Wagon body lifter, N. Blumhoefer. . 761,815 |
Wagon, dumping, W. O. Shadbolt.......... 761,921
Wall construction, ventilating, J. W. Red-

B2 ¢ + R 761 711
Wardrobe, ete ceiling hook, W A William {

SO tvvervseraensonses 761,739
Washing machine, M. Jensen............ .. 762,061
Washing machine, A. A. & D. D. Rullman 762,199
Washing machine gearing, H. J. Duve...... 761,951

Water closet, pump, L. M. Hoopere...... 762, 059
Water closet tank- mechanism, J. M. Burr 761 758
Water elevator, D. D. DenniS..ecceeacceces 762 153
Water heater, M. Schaack...... .. 761, 718.
‘Water heater, A. W. Dickerson..... 762 155 ¢
‘Water tube boiler, M. J. Woodward. 781,742
Well drilling machine, F. C. Haar......... . 761,958
Wheel. See Attomobile steering Wheel

A. Heise.

‘Wheel balancing device, C. J.
R.

‘Wheels, device for attachment to,
Browne ...civieceecineennniinasanones
Windmill, Fillman & Davis......
‘Winding machine, ball, P. Ryan
Window frame and sash, G. Wahlstrom
Window lock, A. Zwiebel,
Window screen, Stout & Turner
Wire cloth, loom for weaving,
Donald p
Wire tightener, J. D. Braun
Wire weaving device, Wood & Henbest.
‘Wood bending machine, Schmidt & McDonald 762 092
‘Wrench, A. Baughman 761, '645

Wrench, F. W. Vogel.. 761,797
Wrench, N. E. Atkinson. 761,868
Wrench, .J. G. Bowles.. 761,940
Wrench, T. W. Highfill.. 761,961
Wreneh, V. Quenon...... . 761,99

‘Wrench, A. Dennis 62,028
Wrench, J. D. Hill..... 762,056 |
Wrench C. C. Longard....ceouveuees . 762,069 i
Wrench' or the like, F E. Walden........ 761, 798i

DESIGNS.

Badge, J. L. Mallery..ceccoueeenscncccsnas 36,943
Badge, S. Rorex......... . 36,944
Candle, F. L. PerkinS.e..c.oecuv.s 36,95.

Candle holder favor, F. L. Perkins . 36,954
Casket trimming, E. R. Sargent...... 36,959
Casket trimming, W. E. Stevens............ 6,9

Cream whipper bowl and cover, W. Helmer 36,957 |
Glass vessel, D. C. Ripley 36,956
Mirrors, brushes, (ir like toilet articles, handle

'y

HARDWARE SPECIALTIES evc, MAN FO TO ORDER. SEND SAMPLES

Model

USE S,

AND FO
TNERARSNETON £ 474 #WFN £ 205w Lnion 57 CHIZA GO ILLUSA

LASIER TGO ROW

Write
to-day
for free
catalogue

15-foot
bont, crated

$29 00

seat five persons in comfort.
able for ladies and children.

The modern row boat ter pieasure, sal

Steel Pleasure Boats

Made of steel. Practically ndestructible
Airchamber each end. Canvot sink. Can-
not leak. Require no caulking. (deal boat

summer resorts, parks. Guaranteed, Will
getyand durability. Noother boat so desir-

W.H. MULLINS, 384 Depot St« Salem, Ohio

tor family use

“SPECIAL MANUFACTURING.
DIES AnD STAMPINGS TO ORDER.

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

OR DRAWINGS FOR ESTIMATES. WRITE FOR OUR BOOKLET.
THE GLOBE MACHINE & STAMPING CO.
970 HAMILTON ST, CLEVELAND, OHIO.

”ggﬁﬂi}m Corliss Engines, B !

and bettiers Macbinery. gI‘HE'Villelv’}‘?iﬂr%{

MFG. CO., 8% Clinton §t., Milwaukee, Wis
OF A

CHEMICAL EXAMINATIONS Rivp'é-
DR. H. C. STIEFEL, Bissell Block, Pittsburgh, Pa.

MOD LS §8 o Mo0E, WORKS
. ARS @ 123 CLARK _CHILAGO.

MODELS . '

& EXPERIMENTAL WORK.
E. ¥. BAILLARD, Fox Bldg.. Franklin Square, New York.

uventions developed. Specilal Machinery.

GCement Books. i

Cement and Engingering hews, 1401 L Zalle &

N, B

L Chicago

Machinery and Eaperimental Work.
W. . {Raweown, It Brondway, New York Cits.

for, eller. . vciviiiinnnennnnnnanns 36,950
Mirrors, brushes, or similar articles, back
for, . A, Weihman............ 6,951, 36,952
Pins or similar articles, heads for belt, S.
Kronburger ......ceceeeeuesssssscceasns 36,945
Rug, J. A, Carroll...cecviiviinnnncinaceanns 36,961
Shade for illuminating devices, F. L Perkins 36,955
Spoons, forks, or similar articles, handle for,
. arnham.....oeeeeeeecenaan 36. to 36,948
Spoons, forks, or similar articles, handle for,

W. Shiebler...cc..evuiuieeaeniinnnnnn. 36,949
Steering wheel, A. W. & H. C. Holmes...... 36,958
TRADE MARKS.

Baking powder, M. C. Young.............. 42,761

Boots and shoes, leather, N. C Bobr & Sons 42,758
Boots and shoes, leather, J. Rosenheim &
................................... 42,759
Building blocks, machines for making arti-
ficial stone, Harmon 8. Palmer Hollow

Concrete Building Block Co....42,790 to 42,793
Castings, metal, E. H. Benners. 42,787
Ctgars, C. onat. coeuiiiiiienaas 42,775
Cleaning compound,

Barnhart .............. 42,764
Clotning, certain named, C. Auster 42,752

Currants, G. Coit......
Drilling machines, W. F. & John Barnes Co
Ear rings, Nesler & CO....ovvivevusnnnanns
Embroideries, E. A. Fitch
Lamp chimneys and globes, M Kirchberger
Leather dressing and softening compounds,

Medicinal salves, J. W. Thomas.......... .
Mineral water, certain named, Red Oak

Spring Co..veveivvsresisnssosnsscacans .
Newspapers, daily and weekly, Boston Herald

oil, anti‘s‘e‘p‘tic . healing, .....................

Paris Medicine Co.
Paclgng. metallicc Holmes Metallic Packing

Paint in dry powdered form, cold water

weatherproof, Muralo Company
Pap(g, sheathing, Wolf River Paper & Fiber
Pencils, certain named, Bleistiftfabrik vorm.

Johann Faber A. G..
Periodicals, Judge Co
Photographic apparatus, L. Gaumont & Co..
Polish for wood and furniture, W. L. King 42,779
Razors and razor blades, Kampfe Bros.42,782, 42,783
Remedies for certain named diseases, W. E. 42,766

Hurd ....cvuiiieeerenrieennnenennannens
42,767

42,
42777

42,778
42,770

42,773

42,749
42,771

42,786
42,780
42,785
. 42,747

42,748
42,784

Remedy for certain named diseases, A. M.
Mathews .....covvrmnnnnnnnnnnnnnannns
Salve for the cure of injuries or diseases of
the skin, K. Zimmermann........«.....
Shirts, Marks, Rothenberg & Co
Shoes, fine kid, Green-Wheeler Shoe Co
Shovels, spades, scoops, and spading forks,
Supplee Hardware Co 4!
Silk dress goods, Rogers & Thompson.
Soap, shaving, P. M. MegAro....cccvuuseceas
Socks and stockings, Milford Hosiery Co..
Specific for the cure of boils, E. F. Bacon..
Surgeon’s lamp, S. and F. Co
Tonic for certain named diseases, D. Bain..
Varnish and paint remover, F. A. Crandall
Whisky, B. J. Cantin......cccveevueencacanas
Yeast, H. Zink & Co.~

42,762

LABELS.
“Alpha," for hosiery, Pittsburgh Dry Goods

11,122
11,123

11,125
11,131

11,126

11,124
11,130

11,128
11,129
11,132

11,121
11,127

“Blue-Nap,” tor soap, Henry Roever Co. .
“Car(x}tella,” for toilet preparation, Cantella

““Cigarros,”’ for cigars, Otis Lithograph Co..
“Hair E-Face,”. for hair remover, Alexander
“Hall’s Benzine Soap,’” for soap, R. L. Hall
RoAP CO..vvvevvvvsessseccsssssassnnsans
“La Marlew,” for cigars, H. J. Lewis......
“OIdRKentucky Bitters,”” for bitters, W. D.
“Rood’s Good Enough,’”’ for popcorn, Colorado
Confectionery
““The International Hygienic Mattress,”” for
mattresses, A. Soehner
“TheFPresident 8 Inauguration Cup,’’ for cups,

*'Vin-Crest Brut,”” for champagne, Brother-
DOOE WINE COueeevesacnserassreccssans

PRINTS.

“Gloves,” for gloves, Hurd & Page
‘Noteless Piano Chart,”” for charts,
Brinckle ...cieceeiiiiiiiiiiiiiiaeiiaes
¢'Spiltoir’s Buttermilk Talcum,’” for talcum
powder, G. E. Spiltoir..................
¢Stick Candy The Stick That Never Sticks,”’
for stick candy, George Blome & Son Co. 1,006

A printed copy of the specification and drawing‘
of any patent In the foregoing 1list, or any patent
in print issued since 1863, will be furnished from |
this office for 10 cents, provided the name and
number of the patent desired and the date be
gYivekn. Address Munn & Co., 361 Broadway, New

ork.

Canadian patents may now be obtained by the in- '}
ventors for any of the inventions named in the fore-
going 1list. .For terms 'and further particulars,

Iaddrens Munn & Co., 361 Rroadway, New York. |

Experimental & Model Work

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

NOVELTIES & PATENTED ARTICLES |

MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY.
E.KONIGSLOW STAMPING & TOCL WORKS, CLEVE LAND, 0.

DRILLING

and PROSPECT-

ING MACHINES.
For Water, Oil, Gas, Coal, Etec.
LOOMIS DRILL CO., TIFFIN, Ohio.
Nies, Tools and Special Machines, Modela
und Experimentnl Work.  General Machine Work,
Fr, ) BexXuER & B0N8, Ine, 87 Franafor, =51, New York

OF ALL

SPECIAL MACHINERY w5

Tools and Dies. Punchings, Lathe & Screw Machine Work,
Metal Spinning,etc. Writetodayfor prices. Advice FREE
THE EAGLE TOOL CO.Dept. Y Cin’ti, O
TL CO.
LETTERS &, FIGURES

EPORT CON

t SCH ERD
STEEL ‘STAMPS
BRIDG

STAMMERERS

An absolute cure at The Massachasetts School, ¥
Park M¥y.. Boston, Mask, Heferences from man
I'luplla Fampnlet sent on request. '\’u Fro unlems cur

Maglcal Apparatus.
Grand Book Catalogue Over 780 engravings
25c, _Parlor 1'ricks Catalogue, free.
MAR’J.‘INKA & CO., Mfrs., 493 Slxth Ave., New York.

MASON'S NEW PAT. WHIP HOIST

for Outrigger hoists. Fasterthan Elevators,and hoists
direct from teams. Saves handling at lesg expense.

Manfd. by VOLNEY W, MASON & €O, Ince
w Providence, R. I, U. S.

I;ZTAL SPECIALTIES |
COS5RSAMELES CHICAGO.|

FOR ESTMATES.
6‘009 EWJS AT HINNOM COST 18-26 W. IMNIIO[PH Sl

N TYPEWRIT

MAKES
All the Standard machines SOLD or RENTED ANY.
w WHERE at HALF MANUFACTURERS’ PRICES,
¥ Shipped with privilegeof examination. Send for Cat,

Typewriter Emporium, 203 LaSalle St., Chicago

A.

- Saves mopey. Big profit

rlutlng for ethers. Large

) press for hook, newspaper,
Y &18, Full instruction seot
My Own foruse. Write for catalogue

presses, type, &c. to factory
THE PRESS 00.
Meriden, Conn.

Circulars
Cards &ec.

$5 PRESS
BUSINESS OPPORTUNITY

Men of Business interested in a new fleld for making
money, will find in our proposition what they are seek-
mng. We have a New Plan in the Mail @rder Line
that will please those seeking a good investment with
large proGts. A Fortune for the right person. The
F. H. Aiden Co., 37 E. 3rd St., Cincinnati, 0.

... WATER, 25 Bbls.for Ic.

Greatept An'-Cooled Wondex
fr eIl (P Operates any kind of
pump. Runs any kind of_machin-
ery. No water to freeze. No tanks
to bother. Simplest in construc-
tion. Most reliable in wor*".. Don’t
{gil to write for circulars and prices

THE AIR-COOLED MOTOR
CO., Lansing, Mich.

Touring Runabout
$750

Delivery Wagon
$850

every land—izke best thing on

experts.

direct to Dept. 2r1.

© 1904 SCIENTIFICAMERICAN, INC

@H@Smom)ﬁn@

In rbe Hall of Fame

Five years of unparalleled service have enshrined the
Oldsmobile forever in the Hall of Fame; proclaimed it in

The superior merits of our line of cars are acknowledged by eutomobile
They are the standard by which others are tested. If you are
interested and wish full particulars call on our nearest sales agent or write

Olds Motor Works,

Member of the Association of Licensed Automobile Manufacturers

Standard Runabout
$650

Light Tonneau Car
$950

wheels.

Detroit, U. S. A.
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