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THE SCIENTIFIC AMERICAN AERONAUTIC TROPHY.

Despit'e the fact that very many inventors through-
out the United States are wrestling with the problem
of aerial navigation by means of a true dynamic flying
machine, that is, a machine heavier than air, no pub-
lic flight has been made in this country with such a
machine up to the present time. The most advanced
knowledge of heavier-than-air navigation seems to be
held by two young western experimenters, of whom
much has been written. These men have undoubtedly
made flights with their aeroplane, and these flights
have been witnessed by a considerable number of
people. The general appearance of their machine is
known, and other experimenters are making good prog-
ress along somewhat the same lines.

We feel, therefore, that the time is ripe for the
offering of a suitable trophy commemorating the con-
quering of the air by a heavier-than-air machine. As
the SciENTIFIc AMERICAN is the oldest journal in this
country treating of Science and the Arts, its proprie-
tors feel that it is fitting that this journal should be
the first to encourage the development of the latest
great invention—a machine that shall conquer the air.
The proprietors have, therefore, decided to offer a valu-
able trophy for competition for heavier-than-air flying
machines. The trophy is to be given under a deed of
gift to the Aero Club of America, to be competed for
annually by both American and foreign inventors.
The rules for the competition will be drawn up by a
committee of the Aero Club, and it is expected that
the first competition will occur at the Jamestown Expo-
sition, September 14, and will be for a flight of one
mile or less in a straight line. The competition is to
be progressive in character, that is to say, if the flight
of the predetermined distance is accomplished this
year, next year a longer flight will be required, or a
flight of a mile with turns. In other words, the con-
ditions of the yearly contests will be such that they
will be just ahead of the art, in order to induce invent-
ors continually to strive to improve and perfect their
machines. Should any one inventor win the prize
three times, it will then become his property.

Further particulars regarding the first competition
will be given from time to time in the columns of the
SCIENTIFIC AMERICAN.

— 4+ & re— -
BROKEN RAILS AND RAILROAD ACCIDENTS.

It is a significant fact that, side by side with the
alarming growth in the number of railroad accidents
which has been noticeable during the past winter,
there has been an increasing frequency in the break-
age of the steel rails, upon which, after all, the secur-
ity of railroad travel immediately depends. There is
evidence that not a few of the disasters have been
caused directly by these broken rails; and there can
be little doubt that many of the unexplained acci-
dents have been due to a similar cause. According to
one of our technical contemporaries, an engineer who
was present at a recent railroad wreck stated that,
within a distance of one mile in the vicinity of the
wreck, he counted nineteen broken rails which had
been removed from the track during the winter.

The writer was recently given an opportunity to ex-
amine an official report, made to the president of a
certain trunk line, on the subject of broken rails; and
he was dumbfounded to learn that, during two months
of the present winter, there haed occurred .on ’this
road over 600 cases of broken rails. When we remem-
ber that every such break puts the trains in imme-
diate peril of derailment, we are filled with wonder-
ment, not that there are so many, but that there are
so few, disastrous accidents.

Time was when American rails, bought in the open
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market and rolled to the specifications of the engi-
neers of the railroads, and by them held strictly to
these specifications, were equal to any in the world.
To-day the rails that are received from the one colos-
sal concern which can furnish them, are of the very
poorest quality—a constant and positively fearful
menace to every passenger that rides over them.

The depreciation, rapid depreciation,
of rails is due to the introduction by the makers of
cheaper and quicker methods of manufacture.

These methods have been adopted with a single eye,
not to the improvement of quality, but to the increase
of profits on the output.

That the broken rail is a growing peril will be
realized, when we state that, during the past few
years, the rails supplied to the railroads by the con-
cern which has the monopoly of their manufacture,
have become so poor in quality, that breakages have
gone up several hundred per cent.

And every dreken rail is an invitatien te a railread
disaster!

The blame for the present alarming conditions lies
then at the door of the manufacturers. This fact will
be fully appreciated, when we have made the Ameri-
can public familiar with certain astounding facts in
the recent history of the relations between the rail-
roads and the one concern upon which they are de-
pendent for rails.

-l - A——
THE CRUISER OF THE FUTURE,

The recent launch of the British first-class cruiser
“Indomitable” marked the advent among the fleets of
the world of the most notable warship of the day. In
saying this, we do not exclude even the ‘“Dreadnought,”
epoch-making vessel though she was.

The ‘“Indomitable” is so entirely unlike any other
warship as to be quite in a class by herself. She is
swift enough to overtake, and powerful enough to
sink, the fastest cruisers that are afloat on the high
seas to-day. Were the most formidable battleship
1o attack her while she was destroying her quarry,
she could swing her guns upon the ship, and over-
whelm it by pouring in a long-range armor-piercing
fire from her battery of eight 12-inch guns. Armed,
as she will be, with a new pattern of 12-inch rifle, of
considerably greater range and hitting power than
any naval gun afloat to-day, she would be a fair match,
if we except the Japanese ‘“Kashima’’ and “Katori,”
for any two existing battleships that might be op-
posed to her; for with her high speed of 25 knots an
hour at command, she could choose her own bearing
and range, and place her shots in greater numbers,
and with greater remaining energy at the range adopt-
ed, than could the enemy. By taking position where
the shells of the enemy must strike her armor ob-
liquely, her 7 inches of face-hardened Krupp steel pro-
tection would, at the long range selected, be proof
against a vital penetration.

The leading particulars of the ‘“Indomitable” and
her sisters the ‘“Inflexible” and ‘“Invincible” are as
follows: Length, 530 feet, or 30 feet more than that
of the largest cruiser afloat; beam, 78 feet 6 inches;
draft, 26 feet; displacement, 17,250 tons; horse-power,
41,000; and speed, 25 knots. Although the armor is
not so heavy as that usually carried on the battleships
(though it equals that of the “Duncan” class) it cov-
ers almost the whole of the hull, being carried nearly
to the level of the upper deck. It has a maximum
thickness of 7 inches amidships, and tapers to 4 inches
at the ends.

Next to her speed, the most surprising feature of
the ‘“Indomitable” is her armament, which consists
of eight 12-inch guns—twice the number carried in bat-
tleships—carried in four turrets, one forward, one aft,
and one on either beam, the last-named turrets being
placed en echelen, or diagonally to the center line of
the ship. This renders all of the 12-inch guns available
on either broadside, and enables the ‘“Indomitable” to
concentrate six 12-inch ahead, six astern, and eight
on each broadside. The high freeboard of these ves-
sels will enable them to fight their guns in heavy
weather, since both the forward turrets and the two
wing turrets are carried at a height of from 34 to 36
feet above the water line, the after pair of guns being
about 26 feet above the water line.

The growth in power of the cruisers of the British
navy in the past seven years has been very striking,
the displacement having nearly doubled and the col-
lective muzzle energy from one single round of all
guns having increased over twelve times. Thus, the
“County” cruisers of 1900 were of about 10,000 tons
displacement, and the total muzzle energy of one
round was about 30,000 foot-tons. The “Drake” of
the following year, of 14,100 tons, has a collective muz-
zle energy of 64,000 foot-tons; the ‘“Duke of Edin-
boro” of 1904 can deliver a total energy of 100,000
foot-tons; and the ‘“Minotaur” of 1906, 137,000 foot-
tons; while the ‘Indomitable” of 1907, displacing
17,250 tons, has a collective muzzle energy from one
round of her guns of 381,000 foot-tons. Furthermore,
while the 6-inch guns of the “County” class of 1900
have an effective fighting range of 3 miles, and the
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“Drake” can do effective work with two of her guns
(the 9.2-inch) at 4 miles range, and the “Minotaur”
class can use four guns at the same range, the “In-
domitable” will be able to bring to bear the whole of
her eight guns at 5 miles range, and engage at this
range on equal terms of gun fire any two battleships,
with the single exception of the Japanese ships, now
afloat.

The raisen d’etre of the remarkable combination of
high speed and heavy armament in these three cruis-
ers is to be found in the necessity of getting in touch
with the enemy; breaking through his outer screen of
scouts and cruisers; determining the exact strength
of his battleship squadron; and returning with the
information thus gleaned for the guidance of the ad-
miral of the fleet. For such work the ‘“Indomit-
able” class are perfectly suited, their power being
sufficient to enable them to crumple up the scout and
armored cruiser formation of the enemy, and their
speed sufficient to bring them safely away, after draw-
ing the fire and determining the numbers and power
of the enemy’s first line of battle.

—_— . e tr——
SUSTAINED ELECTRIC OSCILLATIONS.

The simplest method, and practically the only one
hitherto employed, for obtaining currents of sufficiently
high frequency to emit electric waves suitable for the
transmission of wireless telegraph messages, is by
means of a spark set up between the terminals of the
secondary of an induction coil.

The opposite arms of an oscillator thus formed are
the equivalent of a condenser, and hence when the pair
of surfaces are discharged the circuit at the moment the
spark passes has a negligible resistance and in conse-
quence the negative and positive electric charges are
permitted to equalize the difference of potential and
the released energy to surge through the system in the
form of high frequency currents or electric oscillations.

This phenomenon is due to the fact that a very
small portion of the static, or stored-up, energy is
required to burn out the air forming the insulating
partition between the terminals or spark-balls, while
the larger portion of the energy which is suddenly re-
leased and converted into kinetic electricity, and which
is under a very high pressure, rushes first to one end
ol oscillation circuit, then back to the opposite end of
the conductor, each time passing through the spark-
gap, whose resistance is no longer of appreciable value,
and so repeating the cycles of oscillation until the total
energy is damped out by the emission of electric waves
and other resisting influences.

If the oscillation circuit is an open one, that is if
the opposite sides of the spark-gap are connected di-
rectly to conductors that end abruptly, or are open at
both ends, the energy of the oscillations is very quickly
converted into electric waves, the high frequency cur-
rents being damped out in two or three swings. Op-
positely disposed, if the oscillation circuit is a closed
one, that is if the circuit forms a loop and is con-
tinuous, the oscillations surging in it will be more
persistent and the currents thus set up within it will
swing thirty or forty times back and forth, depending
on its electrical dimensions.

By the term electrical dimension is meant the capac-
ity, inductance, and resistance of the circuit, and on
these factors depends the frequency of the oscillations,
which may surge at the rate of from thousands to
millions of times per second. It must be borne in
mind, however, that these high-frequency currents are
by no means continuous in character, but are periodic,
and decrease in geometric ratio reaching zero in a very
small fraction of a second. By using a closed circuit
instead of an open one, the decrement of the oscilla-
tions may be reduced, a shorter period of time will
elapse between each successive series of swings. It
is during this time that the oscillation system is
recharged for the next succeeding discharge.

In wireless telegraphy the open circuit system pos-
sesses the advantage of sending out electric waves that
are more penetrating than a closed circuit, while the
latter is, in virtue of the persistence of its oscillations,
which more nearly approach a sine wave form, much
better adapted for producing sympathetic electrical
resonance, so that an oscillating current set up in
the first or transmitting circuit will start a series of
oscillations of a similar frequency in a second or re-
ceiving circuit.

From the preceding it will be clear that both open
and closed circuits possess certain commendable fea-
tures for the emission and reception of wireless mes-
sages, and indeed these‘ have been combined in what
are termed compound systems which are well adapted
for the production of resonance effects. By employing
such compound circuits it is possible to receive at will
one of two incoming messages of the same strength,
but this is as near selectivity as can be obtained with
periodic oscillations produced by a spark-gap, however
feebly damped the former may be.

Fortunately there are other methods known by
which high frequency currents can be set up, and in
which the usual spark-gap plays no part, and yet more
fortunately the oscillations thus produced are continu-
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ous and constant in amplitude. One of these methods
for the conversion of direct currents into high fre-
quency oscillations was described in a recent issue of
the SciEnTIFic AMERICAN, and as it was then pointed
out, the system utilizing it gives much promise of
solving the problem of selective wireless telegraphy.

Elihu Thomson was the first to discover that a direct
current could be converted into an alternating cur-
rent by shunting a suitable capacity and inductive
around an arc light. Duddell then showed that by
varying the coefficients of the shunt current the arc
would emit a continuous musical note. The alternat-
ing currents thus produced represented a very small
percentage of the direct current impressed upon the
arc light and further, the currents thus obtained were
of comparatively low frequency, being the equivalent
of the musical note emitted, and these were, of course,
much too low for the radiation of effective electric
waves. Poulsen has recently found that if the arc¢ is
produced in an atrhosphere of hydrogen or other gases,
oscillations will surge through the circuit that are of
the order of hundreds of thousands per second.

The object of inclosing the arc light in hydrogen—
illuminating gas suffices very well—is due in a meas-
ure to its cooling effects, for the oxygen is excluded.
It has been further ascertained that by placing the
arc in a strong magnetic field the voltage drop in the
arc is quite low considering its unit length, that is to
say, it requires 440 volts to produce an arc % inch in
length. Where these conditions prevail, it is possible
to increase, within certain limitations, the inductance
of the circuit without further increasing its capacity,
and this permits the potential difference of the ter-
minals of the circuit to be larger than would other-
wise be possible.

The principles of resonance that have been so care-
fully and laboriously worked out in the past will not
be lost in the commercial application of the new meth-
od, for without the knowledge of timing the circuits
continuous oscillations would prove of but little worth.
With a transmitter of the hydrogenic arc type and a
receptor in which the oscillation circuits are arranged
so that the damping factor is reduced to the least
possible extent, the degree of accuracy of timing is
said to be about one per cent, namely, that two stations
equipped with this apparatus may communicate with
each other with waves of 600 yards in length and two
other stations at the same time in the same field of
force with waves 606 yards in length and without any
untoward result of interference. Since wave lengths
varying from 300 to 3,000 yards may be used, several
hundred stations may cover the same territory with-
out suffering from the effects of the others.

There are methods other than the one cited by which
continuous oscillations can be produced, but-with the
results already obtained there is sufficient encourage-
ment to warrant a belief that the limitations which
hedged in wireless telegraphy are to be greatly extend-
ed within the next few years, and its usefulness, now
generally recognized, will prove a more potent factor
than ever in the transmission of the world’s intelli-
gence.
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ADVANTAGES OF TURBINE PROPULSION FOR
BATTLESHIPS.

BY H. C. DINGER, LIEUTENANT UNITED STATES NAVY.

Repeated comments and the charges of uncalled-for
unprogressive conservatism in the Navy Department
for not requiring turbines for the propelling machinery
of battleships, have caused me to think that the set-
ting forth of some particulars of underlying informa-
tion regarding the relative merits of turbines and reci-
procating engines might be of interest. It must be
granted that if turbines (a new and unfamiliar system
of machinery) are to be adopted in place of recipro-
cating engines (an old and familiar system), they
should have proven, beyond a reasonable doubt, one or
more paramount advantages, which will warrant the
making of the change.

What are the advantages of turbines for propelling
battleships? The following are sometimes urged: Re-
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great discrepancy in size. For heavy fighting vessels,
turbines have, thus far, not demonstrated that their
use will produce a material reduction in weight.
Neither is there any very material gain in floor space,
if the machinery is installed with an idea of doing any
overhauling. Head room is gained, but a great deal
of space is necessary for lifting the casings. Large
hatches are even more necessary than with reciprocat-
ing engines, so that the space that could be gained by
the turbines in battleships is extremely slight.

Greater Simplicity.—While the turbine principle is
of itself more simple than that of the reciprocating en-
gine, the whole arrangement of the motive power of
the type of turbines most in vogue, the Parsons, is
not as simple as for an arrangement with reciprocating
engines. In the Parsons system the power is developed
upon four shafts in place of the two in ordinary use.
This naturally leads to some complication and, it may
also be remarked, will make it much more difficult to
quickly change the direction and speed of these en-
gines for maneuvering purposes. It will naturally be
somewhat more of a problem to handle a vessel with
four screws than one with only two; and this is some-
thing to consider, when quick and reliable maneuver-
ing ability is one of the essential qualities that a battle-
ship should have.

The adjustments of the turbine engine will require
considerably greater accuracy than those for a reci-
procating engine, and the ill-effect of mal-adjustment is
much more serious. Due to slight inaccuracies in
alignment, there is danger of many blades being torn
out by striking the casing. A hot bearing becomes a
very serious matter, since the melting of the white
metal is liable to cause the ends of the blades to strike.

The turbine requires the same auxiliaries as the reci-
procating engine and a few additional ones, besides
larger condensers and air pumps.

There is practically no difference in the number of
attendants required for a naval vessel. Though there
may be some reduction in the work of oiling, this pos-
sible reduction is to a great extent counterbalanced by
the fact that turbines are unfamiliar machines, and
the engineering personnel will not, for years, under-
stand their operation as’ well as they do that of the
reciprocating engine.

Greaier Economy.—At the designed speed, that is full
speed, marine turbines are about as economical as the
best reciprocating engines now being built. When the
speed is decreased, the steam consumption of the tur-
bine, per unit of power delivered, increases very rap-
idly, so that at one-half power and below, it is consid-
erably more than that of the reciprocating engine, and
at low powers, several times as great.

To show how this works out in practice, I will take
the results of the ““Dreadnought’s’ trial, as taken from
the notes published in the November number of the
Journal of the American Society of Naval Engineers,
and compare these with some results obtained with the
U. S. armored cruiser ‘“Maryland” while in service.
The engines of the “Maryland” are not up to what is
now the best economical design of reciprocating en-
gines; and they were designed about seven years ago.
Reciprocating engines fully 10 per cent better in econ-
omy are now being built for large naval vessels. The
results are taken from service runs with ordinary Am-
erican coal and with an ordinary crew, made up largely
by recruits.

The coal used on the “Dreadnought” was no doubt
about the best in the English market, and probably
contained 16,000 B.T.U. per pound. The coal used on
the “Maryland” averaged about 14,000 B.T.U. per pound.
Considering these differences (13.3 per cent in heating
value of coal, and the fact that in one case the coa!
was in a measure at least picked, that a trial crew was
used, and that efforts were made to obtain all possible

. economy to make a good showing for the turbines), an

duction in weight and space, greater simplicity, less

attendance, greater economy, absence of vibration.

Reduction in Weight and Space.—This is a chimera, t
* engine installation.

which may sometimes be found in theory, but has not

heen proven in practice.” The actual marine turbine '

may weigh slightly less than the best type of reci-
procating engine of the same power, but the increase
in condensing apparatus and other auxiliaries neces-
sary to the proper operation of the turbine will about
balance this saving. Apropos of this,a somewhat mis-
leading comparison has recently appeared in scientific
magazines, where the reciprocating engine of a battle-
ship, of a design six or seven years old and built to suit
battleship practice, is compared with the turbine of a
scout of four years later design and built on the weight
schedule of a torpedo boat. A rather fairer comparison
might be made by taking the reciprocating engine of
the scout’s sister ship, which is of same power. Had
this seen done, the startling advantage in weight for
the turbine would have vanished, as would also the

approximation to a fair comparison of results would be
to take off 15 per cent from the “Maryland’s” coal per
I.LH.P. and compare this with that of the ‘“Dread-
nought.” (See last column under table of ‘‘Maryland’s”
performance.)

The boilers of the ‘“Maryland” and of the ‘“Dread-
nought” are of the same type, Babcock & Wilcox, so
that differences in boilers may well be left out, and the
difference in coal per I. H. P. may be attributed to the

By comparing the results, it will appear that the
“Maryland’s” reciprocating engines are, at designed
full power, about as economical as the ‘“‘Dreadnought’s”
turbines at full power. Below full power, down to 14
power, 22 to 18 knots, the difference is slightly in favor
of the reciprocating engine; from % to 14 power there
is about 30 per cent in favor of the reciprocating en-
gine; and below 1 power the reciprocating engine
uses 50 per cent and upward less coal.

The best reciprocating engines used in the merchant
service are 10 to 20 per cent more economical than the
full-speed performance of the ‘‘Dreadnought.”

Avoidance of Vibration—This the turbine accom-
plishes, and in this it has an important point of super-
iority. The vibrations of the reciprocating engines in-
stalled on battleships are, however, now so slight, due
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“DREADNOUGHT'S” PERFORMANCE.

I.H.P. per Pounds of

Approx. pound of steam per
Power. I.H.P. Speed. coal. I.H.P.
1/12 1,748 9.0 knots 4.16 41.6
1/9 2,771 10.8 4.97 49.7
1/7 3,423 11.4 3.23 32.3
1/4 5,000 3.1 2.59 25.9
1/2 11,301 173 1.99 19.9
3/5 13,748 181 ¢ 1.89 18.9
4/5 15,875 19 1.66 16.6
4/5 16,950 193 1.7 17
Full 23,000 21 " 1.51 15.1
“MARYLAND'S” PERFORMANCE.
1/10 2,624 9.5 knots 12.3 1.95%
1/8 3,232 11.2 2.04 1.734%
1/8 3,152 12 2.3 1.95%
1/5 5,422 14 1.95 1.66%
1/3 8,444 16 “ 1.71 1.45%
2/5 10,520 17 * 1.74 1.48%
3/5 15,395 19 N 1.74 1.48%
Full* 27,101 225 2.3 1.95%

to improved balancing, that they offer no serious ob-
jection from a military point of view.

The advantage. of economy of the turbine in marine
work exists at a certain speed, which is the full speed
for the turbine; when this speed is lowered, the econ-
omy drops rapidly. At 34 speed and less the best types
of reciprocating engines are more economical, and be-
low 1% speed they are twice as economical. If tur-
bines are to be placed in battleships on the ground
of economy, they ought to be reasonably economical
at the cruising speed. The cruising speed of battle-
ships will be a little above half speed, 11 to 14 knots,
1/5 or 1/4 power. At this speed the turbine will use
50 to 100 per cent more coal per unit of power de-
veloped. If it is desired to go full speed, the turbine
will show a slight superiority in economy, but hardly
over 5 per cent. The question then is: Will this slight
increase in economy at top speed be worth the sacrifice
in economy of over 50 per cent at the speeds that the
vessel will ordinarily run? In those ships where full
maximum speed is the essential point of their being,
the turbine will have an advantage; but where full
speed is not to be used continuously, this advantage
disappears. Battleships will not cruise at 20 knots,
nor at 18 either. It is too costly, and they do not carry
sufficient engineering personnel to maintain such a
speed for any length of time.

In view of all this, it seems that the superior ad-
vantages of turbines for propelling battleships have not
as yet been conclusively proven, nor should the Navy
Department be considered extremely conservative in
not definitely requiring them without alternative for
the battleships whose contracts are about to be let.
It may be that in time such increased economy will be
developed for the turbine at the lower powers that it
will remove this serious objection which is now pres-
ent.

The turbine, however, has a place in naval vessels
where its advantages are fully worth while, and that
is in vessels that are built primarily for speed and for
continuous steaming at full speed. Such vessels are
the scout cruisers, torpedo boats, and destroyers. Here
the turbine has more of an advantage, and it is here
that its merits should be developed.

There is also another field where the turbine is pe-’
culiarly applicable, and that is for operating the dy-
namo engines on board ship. This is a field where a
constant speed of revolution is necessary, and where
the turbine system should show with advantage its
points of superiority. The proper procedure would
seem to be to develop the turbine for those places
where its advantages are greatest, and not to place
this new and apparently popular motor in a place where
it has as yet not proven its superiority in an all-round
manner.

e

The Army and Navy Journal says that though Eng-
land appears to be taking the lead in turbines, she has
copied America far more in her types of screw engines
than America has copied England. The prevailing
types of screw engines first used in the mercantile
marine and the navies of both countries are what are
known as the ‘“back-action,” ‘‘direct-action,” and the
“vertical overhead cylinder” engines; and these types
all originated in America. The first ship in the Eng-
lish navy which had her entire steam machinery be-
low the water line, and the first one whose engines
were attached directly to the screw shaft, was the
“Amphion,” the design of whose machinery was made
in New York and sent to England.

ing part of the time, When all the steam pasges through throttle, 25,000
L. H. P., which is 10 per cent above designed power, can be developed with
about 1.8 pound per I. H. P., or with 15 per cent reduction, 1.53. The
** Pernsylvania,’ a sister ship, has developed more than this on trial with
an expenditure of 1.83 H. P, per pound of coal,

1 Results obtained by dividing total coal used for main engines ane ail
auxiliaries by the I. H. P, of main engines.

1 I. H. P. per pound of coal after taking off 15 per cent to equalize on
account of difference in coal and conditions.
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A HARVEST OF THE SEA.

BY W. G. FITZ-GERALD.
From pearls to herrings, the sea yields many har-
vests; but almost without exception men have to
go and get them. There is one yield, however, within
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for a farm is whether or not he is a resident of the
district. If he is not his application is rejected, but if
he be willing to settle down in the island and work for
its welfare, a plot of arid shingle is allotted to him.
The farm is peculiar in another respect, for the ten-

Loading the Carts with Seaweed Previously Collected at Low Tide.

the reach of the very humblest. He may not be en-
dowed with lands, or possess the necessary ability and
patience for agriculture, but he can go down to the sea
beach without a cent and gather in a bountiful harvest.

It is in the well-known Channel Islands off the
British coast that seaweed farming is carried on sys-
tematically and scientifically. The “crop” is also culti-
vated off the coast of Cornwall, and in man;" countries
of Europe—especially where the tremendous Atlantic
gales sweep up this valuable commodity in huge banks,
all ready for the harvesters. In such places the indus-
try gives employment to hundreds of men and women.

In the islands of Jersey and Guernsey especially,
hundreds of tons of seaweed were formerly exported
to the mainland of England for fertilizing purposes;
but of late years the immense and increasing market
gardening industry of the islands themselves has
found use for all the seaweed gathered. As much as
3,000 tons may be harvested in a single season, when
nearly 60,000 cartloads are removed from the beach.
The weed is not only retailed in open market to agri-
culturists, who value it highly as fertilizer, but it is
also largely bought by chemical manufacturers of the
islands and mainland, who distill iodine from it.

One finds on inquiry that these regular seaweed
“farms” have been in existence for nearly four hun-
dred years, an® there are many quaint old laws and
customs connected with them. Each seaweed district
has its own local council, made up of successful farm-
ers, and these bodies allot to each man his farm. This
curious piece of property is merely a stretch of beach,
from which the tenant is permitted to gather all the
weed that a boun tiful sea may cast up.

The farmer, however, is obliged to obey a regular
code of by-laws, infringement of which may mean con-
siderable fines. Guernsey especially supports home
industries and the first question asked of an applicant

ant pays no rent whatever, so that his only expenses
are those of kilning and harvesting. Each farm is
marked out with big bowlders, and may consist of
from 400 to 600 yards of beach. All seaweed cast up
within this area is the absolute property of the tenant.
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which comes before Monday morning will take back
into the bosom of the sea forever the proffered gift.

There are Biblical laws about the removal of a
neighbor’s landmarks defining the boundaries of his
farm. Such offenses are considered so serious that a
man may not only be heavily fined, but also lose his
farm absolutely.

The harvest is at its height during the months of
July and August. In some regions there is a kind of
“close time,” and harvesters can only gather the weed
during those months. Other districts, however, permit
their farmers to take advantage of the vast quantities
of ‘“varech” cast up by the winter gales.

The outfit of the seaweed farmer is simple enough.
It consists of a few long-handled picks and rakes, a
few long knives, some carts and horses, with the neces-
sary laborers. It is worth noting that the carts used
to remove the harvest are far smaller than those em-
ployed by ordinary agriculturists. This is in order
that when fully laden they may not sink their wheels
too deeply into the sand or shingle of the shore. Some
farmers use special carts with barred sides, so that
the sea-water shall drain off from the weed in transit.
The draft horses are mere sturdy ponies; and so deep
is the road with sand and stones, that one will fre-
quently see a cart laboring along with three and four
animals harnessed tandem fashion.

Most of the farmers, by the way, kiln their weed be-
fore selling it, but there are many who do not possess
a kiln of their own, and sell it in stacks as it stands
on the seashore at about $1.50 a ton. This is a very
low price, considering that seaweed is one of the best
manures known to agriculturists. It is commonly put
on the soil and permitted to rot. Many farmers, how-
ever, use only the ashes left in the kiln after the weed
has been burnt. These ashes are considered to possess
really marvelous properties as fertilizer.

It costs a local farmer about $100 to build a kiln,
but should he be unable to afford that sum, the curious
little farm council already mentioned will kiln it for
him at certain stated fees, the regulation of which is
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A Laden Cart on the Shore.

One of the strictest by-laws is that forbidding a man
to gather ‘“varech”—as the weed is called locally—on
a Sunday. Very tempting is it to break this rule
during a great storm on Saturday night, when vast
quantities of the profitable weed are thrown upon the
beach, with the absolute certainty that the high tide

Carts Loading and Unloading the Seaweed.

A HARVEST OF THE SEA.

centuries old. The dry seaweed is thrown into the
kiln and set on fire. The draft keeps the stuff smolder-
ing away until it is all consumed, leaving a heap of
fine white ash in the receiver below.

Along the coasts of Jersey, Guernsey, Alderney, and
Sark, lie vast submerged banks of seaweed quite close
to the surface. The banks are occasionally a very
serious menace to navigation, particularly when enor-
mous masses of the weed are torn free by the storms.
Thus, the great liner ‘“‘Mohican,” which foundeted off
this coast ten or twelve years ago, owed her destruc-
tion entirely to vast entangling masses of floating sea-
v eed, which caused her to drift into the breakers in
utiter helplessness.

At low tide these banks are visited by the seaweed
farmers, and great masses are literally reaped from
the sunken rocks by means of sickles attached to long
poles. The weed is cut off at the roots and floats to»
the surface. It is brought ashore in lighters.in: im-
mense quantities. Oddly enough, its price continues
to drop, although the local iodine industry grows stead-
ily year by year.

When the weed is used unburned upon the land, it
is plowed into the ground in February and March;
otherwise the residue of ashes is scattered over the
ground immediately after plowing.

The quaintest sight of all connected with the sea-
weed harvest is the great procession in May at the
conclusion of a successful winter’s season. Every sea-
weed cart appears to be present and the sturdy little
ponies are all decked with colored ribbons. Quaintly-
dressed men, women, and children are seen forming
in procession, and bearing picks, sickles, and rakes
which have done duty to such good purpose through-
out the season.
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THE MANUFACTURE OF WORSTED CLCTH.
BY W. FRANK M'CLURE.

Introduced into the United States little more than
fifty years ago, the industry of making worsted cloth
has grown with remarkable rapidity, especially in the
It is to-day by far the most impor-
According to

last fifteen years.
tant part of dress goods manufacture.

Scientific American

at all times the weight, strength, color, fineness, and
softness. The loin wool and that on the hind quarters
is short and coarge. That on the fore part is most apt
to be filled with burs. That about the sides and shoul-
ders has a soundness of fiber, an evenness of length,
and a fineness in every way superior to the rest. In
some wool the feeding and the shelter that has been

329

washing are nicely illustrated. At the factory these
are known as ‘‘scouring bowls.” They much resemble
vats and the machinery within a rake with enlongated
teeth. The wool is automatically carried from the
sorting table into the first of a series of these buwls or
vats. As the mechanical washing proceeds the wool
moves forward, and every few feet is automatically

Sorting the Wool.

the figures of the twelfth census, the annual produc-
tion of worsted dress goods in this country exceeded
103,000,000 square yards, and that of woolen 41,000,000.

Only the long fibers of wool are used in the making
of worsted cloth, while in woolen manufacture the
short fibers are utilized. Woolen goods are spun
directly from the wool as it comes from the carding
machines, while wool for worsted ecloth must go

afforded are at once apparent. Warm climates are also
conducive to distinct kinds of wool, and each kind is
best suited to a respective kind of cloth, as are also
the respective parts of a single fleece. American wool
is the softest, but its goodness is often lost to no small
degree because the sheep from which it has been taken
has been allowed to roam among thorns and burs
which have torn its coat; or, perhaps, a bale of wool

Inspecting Worsted Cloth.

lifted and fed into a device resembling a wringer,
from which it is delivered into the next bowl and so
on until it finally is carried into a large metal inclosure
known as a ‘“dryer.” In the cleansing operation soap
is employed. The amount of soap used in the United
States in all the wool industries, both for scouring
wool and fulling and cleansing cloth, was 35.136,593
pounds for a recent year.

\ et
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Automatic Combing of the Wool.

through an additional process to straighten out the
long fiber. The raw product arrives at the worsted
mill in bales of different shapes and sizes, weighing
all the way from 200 to 1,000 pounds. As soon as the
burlap covering has been removed, the first of the
skillful operations, that of sorting, begins. Each fleece
is rolled out upon a sloping table, and the sorter pro-
ceeds to pick out the best wool first, having in mind

may be badly marred by the binding twine which has
held it in place, producing a flaw which, if not inter-
cepted, would go clear through the various processes
to the finished cloth. Australian wool is prized in
great measure for the care which the growers give to
these important details.

Wool once sorted is ready to be washed. In one of
the accompanying photographs the facilities for wool
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A @limpse of the Spinning Room.

In the dryer the wool travels round and round upon
a conveyor, and while so doing is subjected to the heat
of steam pipes. As fast as it becomes dry it is deliv-
ered by a blast of air that is at all times blowing in
the direction of an opening at one side. Since it left
the sorting table the wool has lost in weight in animal
oil and dirt perhaps 35 per cent. After drying, carding
is the next operation. Carding machines were invented
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Tke Weaving Room.

The Machinery Used in Washing Weel,

THE MANUFACTURE OF WORSTED CLOTH.
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near the close of the eighteenth century, and with all
their subsequent improvements are to-day used, as
heretofore inferred, in both the woolen and worsted
industries. These machines in the main consist of
large cylinders belted with leather, the leather in turn
being fitted with fine wire teeth. The teeth on one
cylinder are all curved in one direction, and those on
another in the opposite direction. When in operation,
these cylinders revolve in opposite directions within
a fraction of an inch of each other. As the carding
machines operate upon the wool, it is pulled into a fine
film and wound around the cylinders. Finally this film
is automatically gathered from the cylinders and
guided until it comes from the machine in a delicate
rope of loose fibers. A long antiquated method of
carding consisted in drawing the fibers over two ob-
long boards covered with leather fitted with fine wires.
The first carding mill in this country was established
at Pittsfield, Mass., in 1790. At first the carding was
an industry in itself, and the other departments of
woolen manufacture were carried on at other places.

It is at this point in the manufacture that the comb-
ing away of the short fiber and the collecting together
of the long fibers for modern worsted cloth is intro-
duced. The long fibers are all laid parallel to each
other. The machinery for this
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pipes. Unevenness is removed by an operation known
as “shearing,” after which comes the pressing between
large rollers. Next it is measured, and wound into
rolls.

THE USE OF COMPRESSED AIR IN LOGGING.
BY E. A. STERLING.

Machinery of special design has found extensive use
in logging operations, particularly in the forests of
the South and West. Logging railroads, donkey en-
gines, steam skidders, and wire rope systems of vari-
ous kinds contribute to the ease and economy of get-
ting logs to the mills. The primary steps of felling
the trees and sawing them into log lengths have, how-
ever, been done mainly by hand labor up to the
present.

Machine saws of practical value for cutting standing
timber have never been perfected, largely because the
necessary power has not been available, and also on
account of the danger and difficulty of handling a ma-
chine of any kind in rough forest land. The same is
true in the main of sawing the felled timber into
standard logs. An exception to the latter is found on
the lands of the McCloud River Lumber Company in
Siskiyou County, California, where a compressed-air
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within reach of the transmission hose. There is a
decided economy both in time and labor in the use of
the compressed-air machine. To operate it requires
nine men, and the average daily expense, exclusive of
repairs, is $25. Its daily capacity is from 125,000 to
140,000 feet board measure, though under exception-
ally favorable conditions a cut of 160,000 feet is possi-
®le. To secure the same output with hand labor would
require from fifteen to seventeen men at a daily wage
of $2.50, the average cut par man being from 8,000 to
10,000 feet. This gives a daily saving of $12.50 to
$17.50 in favor of the compressed-air saw, on an out-
put of from 125,000 to 140,000 feet board measure of
logs. This is ample to cover repairs and give a sus-
tained balance above the interest on the initial invest-
ment. There is no apparent reason why a similar
machine should not be used in other regions where
conditions are favorable.
Making Quartz Glass.

It is announced from the Carnegie Geophysical
Laboratory in Washington city that quartz glass can
be successfully manufactured, but the authorities of
that institution decline to commit themselves as to its
feasibility from a commercial viewpoint. The chief

value of quartz glass over ordinary

operation 1is equipped with thou-
sands of closely-set teeth no larger
than pins. An idea of the general
appearance of the machines can be
gained from the photograph of a
combing room. The combed and
collected wool is delivered into
metal cans in the form of loosely-
twisted ropes. In the drawing
room these loose ropes are “drawn”
out, which means just what the
name implies. It goes into one
drawing machine as one yard and
comes out eight yards, and so on.
The next operation, that of spin-
ning, is one of the oldest industries
in the world’s history. Fifteen
hundred to two thousand years be-
fore Christ the spindle and the
distaff were known to the people of
Egypt. The distaff was a simple
stick around which the fiber was
coiled, and held in the left hand.
The spindle resembled a top set in

glass is found in the fact that it
can be heated to a temperature of
about 1,000 deg. C. without soften-
ing, and its expansion under ordi-
nary heat is so small as to be al-
most a negligible quality. It also
can be heated red hot and plunged
into cold water without in the least
cracking. It has the distinct
property of permitting the passage
of ultra-violet light rays, making
it remarkably valuable in photo-
graphic uses.

Quartz glass has been made in
Germany for laboratory uses in the
form of tubes, by heating small,
clear quartz crystals and sticking
them together. The tubes and
other vessels made after this man-
ner were rough, patchwork-looking
affairs, but served many useful pur-
poses. No way was known by
which the substance could be manu-
factured into glass sheets of any

motion by a twirl of the hand. Two
or three thousand years later came

size, by reason of the fact that
masses of broken quartz could not

the placing of the revolving spindle
in a frame where it could be oper-
ated by foot power, and in 1763 the
spinning jenny—a most important
invention, comprising eight spin-
dles—made its appearance. A mod-
ern factory to-day operates several
thousand spindles in the aggregate.

Spinning is the final operation in
the converting of raw fiber into
ihread. It is a continuation of the
drawing process to attain the de-
sired thickness of thread and at the
same time twisting the fibers into
the firm continuous threads of the
strength necessary for the subse-
quent operations of weaving. In
worsted manufacture the threads
are then either twisted together
with more threads of wool or with

be fused together without having
the resultant glass full of bubbles.
Quartz will liquefy under intense
heat, but it will never become soft
enough for the air bubbles to es-
cape, the result being that melted
quartz is a dirty, porous mass more
or less like pumice stone.

At the Carnegie Laboratory many
methods were tried before definite,
satisfactory results were obtained.
If the quartz was intensely heated,
free silicon was deposited on the
inside of the air bubbles, and the
glass was spoiled. The final solu-
tion of the problem was found in
heating the quartz to the melting
point, about 4,000 deg. F., and then
subjecting it to an air pressure of
between 400 and 500 pounds. After

threads of silk, this depending up-
on the quality of the cloth to be
made. The thread, before going to
the looms, is wound first onto a
six-inch spool and then unwound onto larger spools.

Weaving is the passing of one set of threads trans-
versely through an'other and interlocking them in such
manner as to form a united surface. The threads
which run lengthwise are known as the warp, and the
transverse threads the weft. Part of the threads form-
ing the warp are raised and part depressed, thus leav-
ing a space between. Through this space between the
raised and depressed threads of the warp the shuttle
carrying the weft is passed. Then by raising the
threads which are depressed and lowering those which
are raised, the interlocking results. All this was ac-
complished by hand looms for centuries. What is
known as the “power loom” did not make its appear-
ance until the nineteenth century. The power loom
to-day automatically raises and lowers the series of
threads, and passes the shuttle through the interven-
ing space and likewise the subsequent operation, with
all the skill of the human hand. A master mechanic
sets the looms for the performance of a certain piece
of work, and girls keep the shuttles filled. If in the
operation a thread breaks at any point, the loom stops
automatically.

The cloth, after coming from the looms, is still fur-
ther cleansed, examined, and dyed, The water is then
extracted, and the cloth travels over a system of steam

The Compressed-Air Logging Saw in @peration.
THE USE OF COMPRESSED AIR IN LOGGING.

“bucking-up” saw has been successfully used for some
years. The trees are felled by hand, and cut into log
lengths by the machine saw. The company operates
on comparatively level land near the base of Mount
Shasta, where the forest of yellow pine, sugar pine,
and white fir is composed of unusually- large indi-
vidual trees in open stands. The ground cover is a
rather dense chaparral.

The machine consists of a traction engine equipped
with an air compressor and a storage tank. To the
air tank are attached rubber hose which give a work-
ing radius of 300 feet. The saws, which are similar
to a heavy cross-cut saw, are actuated by a piston
working in a small cylinder set in a movable frame,
which can readily be attached to logs of any diameter.

The cylinder, which has pivot trunnions removably
hung in bearings, is connected with the compressed-air
tank by a line of hose. The usual outfit consists of
three frames and one saw.” The saw when started is
left to work automatically, while the two empty
frames are being moved to new cuts and attached to
receive the saw. A ‘“swamping” crew precedes the
compressed-air saw and trims the felled trees, throw-
ing the brush to one side to give room for the ma-
chines. The traction engine is moved under its own
power to convenient points, where several trees are

this it was allowed to gradually

cool. The air pressure squeezed

out the air bubbles, and the result

was a solid and clear mass of
quartz glass. The plates so far made at the laboratory
are only about three by five by half an inch in size.
The bubbles are few, not over one-half a millimeter
in diameter, and are not frequent enough to inter-
fere with the use of the glass for lenses, mirrors, and
other optical work. With more skill and experience
the glass can be made without the flaws which con-
fronted the workers.

A novel feature in tunnel design devised by Mr.
Charles M. Jacobs, the chief engineer to the Pennsyl-
vania tunnels under the Hudson River, is found in the
screw Dpiles, which will be placed at intervals of 15
feet throughout the length of the tunnels. While the
silt forming the bed of the river is sufficiently tenacious
to hold the tunnels in perfect alignment during con-
struction, it was not considered firm enough to do so
when the tunnels are in use. To forestall this possible
danger screw piles will be sunk to a solid foundation,
and upon them the tunnel proper will rest. The piles
will be 27 inches outside diameter, and the shell will
be 114 inches thick. The sections will be 7 feet in
length, and will be bolted together through internal
flanges. The lowest section will be cast with one turn
of a screw 4 feet 8 inches in diameter.



Avrxin 20, 1907.

@ ovrespmulence,

Sweet Milk Diet.
To thc Editor of the SCIENTIFIC AMERICAN:

In the SciuNTiric AMERICAN of March 2 I read a
letter trom Clay Harpold relative to a sweet milk
diet. He cites several cases of stomach trouble or
dyspepsia aggravated by the use of sweet milk which
could not be cured until the use of sweet milk was
discontinued. For a great many years I have been
troubled with dyspepsia or indigestion. I tried sev-
eral doctors and various patent medicines without
relief. I was troubled the most at night; in the day-
time not as much. I reasoned that the erect position
in the daytime allowed the gases generated in the
stomach to escape. If 1 went to bed without supper, I
was not distressed in the least. One evening I made
my supper of bread and milk, and I rested as com-
fortably as if I had eaten nothing. This was a hint
which I took. For about four months I have eaten
bread and milk at the evening meal without feeling
any return of the trouble. Two or three times I have
eaten other food as an experiment, and in each case I
have been distressed more or less, according to the
amount that I had eaten. TaoMAS RYAN.

Lockport, N. Y., March 11, 1907.

Spike Fastenings on Railrirad Curves.
To the Editor of the SCIENTIFIC AMERICAN:

In regard to your observations of the New York
Central wreck in your issue of March 2, I would like
te add a few remarks to the practical side of the ques-
tion.

In a conversation held with a track foreman who
has been for thirty-four years in the employ of the
Chicago and Northwestern Railway on their double-
track system, he stated that he had taken spikes out
on curves that were nearly wern ithreuyh where the
base of the rail bears on them; also, that spikes wear
more when a rail is placed on a tie plate than when
placed directly on the wood. Supposedly a rail
placed directly on the wood gives the rail more
spring, and the wear covers a larger surface on the
epikes.

This foreman said that he used his best oak ties on
a curve, and a brace made especially for this purpose
by the Chicago and Northwestern Railway, for the
sharper curves. This brace fits under the head of the
rail, and flares out and is held by three spikes at the
outer end.

If the spikes were worn as herein stated in the New
York Central wreck, we can readily see why the tests
were held afterward (with new spikes) with safety
at a speed of 82 miles an hour without any further
elevation or alignment of the track.

The position of the center of gravity in the electric
motors and the elevation of the outer rail are very
good considered scientifically, but do not overlook the
spike, the only thing that keeps the rail in its place.

Rockford, I11., March 11, 1907. L. H. LUTHER.
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An Opinion on the Transmission of Life from Star
to Star and on Leduc’s Artiticial Plants,
To the Editor of the SCIeNTIFIC AMERICAN:

The letter from C. W. Bennett on the “Transmission
of Life from Star to Star” brings up the subject of
inorganic cosmical and biological evolution. Accord-
ing to Lockyer and others, very hot bodies are ex-
tremely simple in their composition. In the hottest
stars like Zeta Puppis, in the constellation of Argus,
the spectroscope shows that the elements are few,
and most of .them in a dissociated or proto form. The
most prominent element is hydrogen and proto-hydro-
gen. The less prominent elements are helium, proto-
magnesium, and proto-calcium. In cooler stars, me-
tallic elements appear and the number of elements
greatly increase. Since the hotter stars contain fewer
elements, it is logical to assume that if the tempera-
ture of a star were sufficiently high all elements would
be dissociated and all matter reduced to ‘the corpuscu-
lar form.

As we descend from the hottest stars down to the
coolest visible stars the elements increase in num-
ber, but all visible fixed stars are above that critical
temperature where chemical action is possible and the
elements are therefore uncombined. It is only in
colder bodies like the earth that there is the complex-
ity of matter due to chemical combinations, where
organic life is possible.

Prof. Arrhenius’s theory of the pressure of light
seems to be pretty generally established. Accepting
the theory that the earth and all the planets are sub-
jected to constant bombardment of corpuscles from
the sun and stars, I cannot see how germs of cellular
life can be conveyed by them through interstellar
space, since that space is but little above absolute zero,
a temperature that would destroy all life germs of
which we know anything.

The article by Dr. Gradenwitz on ‘“Artificial Plants
and Cells” recalls an article which appeared in the
Revue Scientifique, Paris, two or three years ago,
which ascribed to crystals a certain kind of life. The
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theory was based on phenomena observed under the
microscope during the growth of crystals from a so-
lution. A salt was dissolved until the liquid was sat-
urated; by lowering the temperature a series of very
complicated vital phenomena appeared. The crystals
could move about and possessed the peculiarity of be-
ing able to reproduce themselves, by division, gemina-
tion, and endogeny. The struggle for existence went
on. When two crystals met the weaker would be ab-
sorbed by the stronger. They appeared to be alive.

Von Schron discovered that crystals had diseases,
some of which were hereditary. The author proposed
the formula, @mne vivum ex melecula (all life from
the molecule). He ascribed to crystals real spontane-
ous generation. The growth of Leduc’s artificial plants
appears to be a confirmation of the theory of mole-
cular life. Perhaps in time we may go a little farther
and say, “All life from the corpuscle.”

JorN CANDEE DEAN.

Indianapolis, Ind., March 24.
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An Artificial Geyser,
To the Editor of the ScreNTIFlC AMKRICAN:

The illustration and description of the hydraulic
air compression plant in your issue of the 16th prompts
me to describe what proved to be an artificial geyser,
which was accidentally produced in this city about
two years ago.

This section is underlaid by an extensive deposit
of soft limestone, which is permeated with fissures,
cavities, and underground streams; and the ‘lime
sinks,” caused by the caving in of a cavern, are easily
drained of the water they usually hold by boring a
hole in them to the cavities below. It was necessary
to drain a low place in the city, which, after heavy
rains, formed a pond of about half an acre area with
a depth of about 18 inches. An 8-inch hole was drill-
ed at the edge of the pond, the water being dammed
bdack, and at a depth of ninety feet the drill dropped
into a cavity some six or eight feet in depth.

The drill was then withdrawn, the dam opened and
the water allowed to enter, which it did with a rapid,
whirling motion, not completely filling the pipe. In
a few moments the hole began to fill up, violent
ebullition began, and the column of water and spray
was violently shot up in the air to a height of about
40 feet.

I was on the spot a few minutes after the first
discharge and took notes of the action of the well.
In six minutes after the first discharge, the well fill-
ing again, the discharge was repeated, and the action
was continued at intervals of six to ten minutes for
half an hour, when, the pond level having been lower-
ed, the intervals became longer and the discharges
less violent, and finally ceased with the draining off
of all the water. My explanation of the phenomenon
was, that the drill had entered one side of a domed
cavity having an outlet near the bottom, which out-
let was too small to carry oftf the volume of water
entering, and the air carried down by the water was,
of course, compressed in the chamber until its high
pressure forced out the column of water in the pipe.
With very heavy rains furnishing a sufficient volume
of water, the action is repeated. C. W. TrIrr.

Albany, Ga., March 18 1907.
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The Orbit of the Sun and the Solar Systemn,
To the Editor of the SCIENTIFIC AMERICAN:

In the issue of February 9 of the SCIENTIFIC AMERI-
cax, J. B W, C. (Inquiry 10374) asks concerning the
probable length in earth years of the orbit of the solar
system. I have before me an article by Richard H.
Byrd which, I think, answers this question very com-
pletely. I quote from the article as follows:

“Our sun through the centuries travels a long el-
lipse, dragging the world, of course, with it, and just
within one end of this ellipse blaze the rays of anoth-
er sun, known to astronomers as the star Arcturus. At
the other end of our sun’s ellipse are cold voids, vast
spaces of absolute zero.

‘“Astronomical records are complet: znough to show
that somewhere more than twenty centuries ago Arc-
turus was visible only as a luminous speck. Now it
blazes in the evening sky, bright as the planet Jupiter,
a beacon among the glittering points of fire that stud
the firmament this side the Milky Way. Manifestly,
our own solar system is approaching the sun Arcturus.

“The rate of travel of our sun through space, carry-
ing with it its little group of satellites, including the
world, has been determined with fair accuracy. We
are racing southward through the heavens at the rate
of about 5,000,000 miles a year, along an arc whose
segment shows undeviating progress in the one direc-
tion of Arcturus. Eventually, we will be carried clear
around this star and be subjected to its fierce rays;
then we will come back on the other side of the el-
lipse, and will be carried along a wide and awful sweep
toward the star Polaris, now in our rear, and to the
extreme curve that must be passed before the journey
back again begins. How many times our solar system
has swung that almost illimitable course, none can
ever know or guess. But in this great course there
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are just two extremes of season, except that instead
of their being six months, they are about 75,000 years
apart. The summer season of this vast cycle is un-
utterable heat—the melting point; the winter season,
frigidity. That we are now a little more than half
way down the journey to the summer turning point,
and entering upon a spring-like opening to a young
summer of celestial weather, is made clear by those
whose study is the sky, and to whom the stars present
but partial mystery.

“The astronomer Leroy Tobey has shown that the
course we are traveling is regulated by the influence
of Arcturus, and that it will carry us around that tor-
rid star in something more than 25,000 years. The
turn will bring us so near to it, and into a zone of
heat so high, that physical life in its present form
will be impossible; for Arcturus is an incandescent
sun, known to be vastly larger than our own. The be-
lief that the world shall die in fire enwrapped a truth
—as all beliefs do when they are understood.

“On the other hand, at the Polaris end of the great
ellipse are ‘thrilling regions of thick-ribbed ice.’ Flung
to the extreme limit of its course, before it turns
again in answer to the magnet of its orbit, our sun
and the worlds that circle it, being farthest from
their source of heat, will dim and fall into a sleep of
cold so deep that life will be suspended, to again
awaken and again begin a new development, as the
southward turn is made and warmth flows in once
more.”

This is only a partial quotation from the article re-
ferred to, which appeared in a local publication, but
I think is sufficient to answer the inquiry of your
correspondent. I do not know where the article first
appeared. ELMER E. TOWLE.

Richmond, Ind., February 18, 1907.

Peary’s New Polar Projects.

The Navy Department at Washington has granted
another three years’ leave of absence to Commander
Robert E. Peary, the Arctic explorer, and this added
to the fact that orders have been given to hurry along
the repair work on the polar ship ‘*‘Roosevelt,” renders
it not unlikely that he will have another expedition
ready to sail for the north pole by June 10. It is
known that he is anxious to get away about that date.

Commander Peary stated in his lectures that if
he ever started again to reach the pol~ he would take
a course more to the westward from the last starting
point, a thing he learned on his last trip.

There were only two obstacles that he encountered
in his plans to try again to reach the goal of his am-
bition. One of these was the raising of funds to pay the
expenses of the expedition, and the other was the
necessity of obtaining a leave of absence from the
Navy Department. A few days ago the announcement
was made that Commander Peary had received a guar-
antee of $200,000 for a new expedition.

The other obstacle was overcome when the Navy
Department granted the three years’ leave of absence.

——— e b——— .
The Current Supplement,

The current SupPLEMENT, No. 1633, opens with an
excellent article by G. K. Gilbert on the rate of reces-
sion of Niagara Falls. A series of pictures made at
intervals from 1827 to 1895 show how rapid has been
the erosive work of the great cataract, and how the
shape of the Falls has changed year by year. The
induction coil, however smail, should be provided
with a switch for making and breaking the primary
circuit, and as it is often desirable to change the direc-
tion of the current threugh the inductor, as the pri-
mary winding is called, a reversing commutator can
be employed to advantage. How such a reversing
commutator may readily be constructed ‘at home by
the experimental amateur is clearly told by Mr.
A. Frederick Collins. Working drawings accompany
the text. Dr. Frederick H. Millener contributes a dis-
cussion of the pernicious effects of alternating current
of high voltage. Mr. Taylor’s splendid article on the
chemical composition of tool steel is concluded. How
coke is made is told very lucidly in an authoritative
article. Prof. A. Durig writes on alcohol and moun-
tain climbing. The gigantic increase in the erection
of skyscrapers in lower Broadway, New York city, has
been made in the face of grave and increasing engi-
neering difficulties which concern chiefly foundation
problems. These are excellently discussed by Mr.
C. M. Ripley. Mr. J. Percy Moore traces the evolution
of the elephant.

—— e

Repulse of Balloons by Coast-Defense Batteries.

The German military authorities have been conduct-
ing a series of interesting experiments at the Heubude
coast-defense battery, Danzig Bay, with the object of
determining the efficiency of modern ordnance in re-
pelling captive and free balloons. The battery was
equipped with 10-centimeter guns and mortars. Shrap-
nel was the ammunition used. Floating at a height
that varied between 18.000 and 25,000 feet, balloons of
100 cubic meters capvacity were quite easily brought
down. Only one balloon escaped inland.
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THE HIPPODROME MYSTERY UNVEILED.

Scientific American

at will, and as the tank is known to be of solid con-
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This very clever act is the invention of H. L. Bow-

One of the most pleasing and altogether mystifying crete without an opening, it is a great puzzle to de- doin, of New York city, who conceived the idea of
eftects or illusions that it has ever been our pleasure cide what becomes of the girls in the interim between utilizing the principle of the diving bell. To illus-

to witness is now being presented on the stage, or their actual performances.

rather in the tank of the New York
Hippodrome, which is noted for its
aquatic spectacles in which the huge,
oval tank plays so important a part.
In the present instance ‘Neptune’s
Daughter,” a romantic operatic ex-
travaganza, depends entirely on the
great cistern for the now famous mer-
maid scene. Neglecting for the mo-
ment the story, which is not material
to our purpose, we may state that
when the curtain falls at the begin-
ning of the second scene (for at the
Hippodrome the curtain does not rise,
but sinks in a well surrounding the
tank), we see the fishing village of
St. Malo on the coast of Brittany. To
the left is the cabin of Marceline, the
droll clown. This cabin is an impor-
tant adjunct in the carrying out of
the effect. The whole front of the
stage is taken up by the huge tank
which is filled with placid water. At
the appropriate moment up from the
sea rises the beautiful Sirene, the
Queen of the Mermaids. She sings of
the wonders of the deep and pleads
with-the hero to plunge beneath the
surface of the water and see for him-
self the marvels in the realm of King
Neptune. As he hesitates Sirene sum-
mons her mermaids, who rise from
the sea and by their singing entice
several fishermen to plunge into the
water. The fishermen return to the
surface and tell wonderful tales of
their adventures. The hero follows
Sirene beneath the surface of the
water and the heroine appeals to King
Neptune to restore her lover to her.
Neptune in his barge, drawn by mer-
maids, emerges from the water and
promises the heroine that if she will
accompany him to the bottom of the
sea he will restore to her arms the
lost Pierre. She enters Neptune’s
barge and to the amazement of the vil-
lagers the boat with its burden sinks
out of sight.

There are three people in Neptune’s
boat when it emerges from the sea
and four when it is engulfed at the
close of the act. The mermaids, of
whom there are -nine in all, gradually
arise from the water and appedr to
stand quite firmly on its surface and
accomplish some clever posturing.

It is difficult to call this attraction
either an illusion or an effect. In
truth it is very real, for the mermaids
appear at the surface and dive down

COMPRESSED AIR TANKE
IN BACK-OF THE CHARIO
SERVES AG A BREATHIN
STATION FOR NEPTUNE
AND HI1S COMPANION S
AFTER HAVIY G e
ENTERED THECHARIOT
THE ACTORS MUST g

HOLD THEIR-BREATH UNTIL THEY HAVE BEEN |
ELEVATED ARGVE THE SURFACE OF THE WATER. |

The Elevating Device at Rest Just Prior to Raising.

trate the working of this device, take a glass tumbler,

and plunge it into the water with the
mouth perpendicularly downward. It
will be found that very little water
will rise in the tumbler, but as air is
compressible it could not entirely ex-
clude the water, which by its pressure
condensed the air a littie. The in-
vention provides means whereby with
the aid of a tank of water, drowning,
disappearing, rescuing, and other
scenes can be effectively rendered.
The device can be constructed in a
number of ways, using the diving bell
principle in all cases.

At the Hippodrome individual div-
ing bells are used. There‘ are six in
all, five small individual bells and one
large bell for the occupants of Nep-
tune’s boat. Prior to the opening of
the act the six air bells,which are con-
structed of boiler plate, and are sup-
ported on legs provided with castors,
are run on the stage and are rigid-
ly secured to the lid of the tank,
which is raised or lowered by powerful
hydraulic pistons. The mermaids go
on the stage and place their heads
within the upper portion of the bells.
Each bell is provided with an operator,
who raises and lowers a little indi-
vidual lift secured to the chamber,
and who also assists the mermaid in
re-entering the air cell. Air hose con-
nections, telephone, and electric light
wires are also quickly connected, and
at a signal from the stage manager
the water in the hydraulic piston is
released and the stage drops into the
water so that the top of the diving
bells are submerged two feet below the
surface of the water. Directions to
the performers are given by telephone
and the actual signals governing their
return to the surface are’ given by

. red and green electric lights. The air

pressure is sufficient to give them
ample breathing. space while they are
compelled to stay below the water.
When the signal is given, the mermaid
steps into a stirrup on the lift, which
is controlled by a small winch oper-
ated by the attendant. Two handles,
somewhat resembling those of a bi-
cycle, serve to steady the mermaid
during her trip in this subaqueous ele-
vator. On reaching the surface she
steps off and climbs up on the bottom
of the diving bell, which is provided
with a small guard rail. She is then
at liberty to perform her part of the
seene without hindrance. At the

¢ Neptune’s Danghter ” as Presented at the New York Hippodrome.

THE MYSTERY OF THE HIPPODROME MERMAIDS UNVEILED.

The Mermaids Standing on Their Air Bells and Neptune’s Chariot in the Rear.
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proper time it is necessary for her to actually plunge
into the water and dive for the entrance to the bell.
Her attendant quickly draws her into breathing space.
Each mermaid is provided with a separate diving
chamber and with a separate attendant. The fisher-
men who dive into the water share with the mermaids
their air chambers provided for them, and they come
to the surface after they have given the idea that they
had actually been to the bottom of the sea. When the
hero yields to Sirene’s pleadings and dives into the
water, he knows exactly where to find his air cham-
ber. A good deal of fun is caused by the clown Marce-
line, who pretends to fish from the tank and suddenly
pulls out a live dog. This is accomplished in a simple
manner by providing an air chamber and an attendant
for the dog. Marceline’s fishing line is attached to
the muzzle worn by the dog.

More complicated is the entrance of Neptune, who
rises to the surface in a barge 12 feet long. At the
proper time Neptune and his fellow passengers leave
the large air chamber and seat themselves in the
barge, which has the rear part cut out. The barge is
then quickly drawn up through the water, and the
emtergence of this weird craft always produces a great
sense of wonder. Our engraving shows the method of
raising the barge or chariot, as it might be called in
theatrical parlance. The boat rests on parallel bars
which resemble a parallel ruler. They are operated
by a cable which runs out of the tank in Marceline’s
hut, where five stage hands wind the cable upon the
drum of a winch, thus raising the parallel bars which
carry the boat.

The mermaids are protected from cold by rubber
undergarments. Their grease paints are waterproof.

Scientific American

also is less, being 200 pounds to the square inch as
againsl 230 pounds in the earlier engire; but the total
heating surface also is slightly greater, as is also the
cyvlinder capacity.

The Mallet type has for its distinguishing feature
two separate engines, each operating its own set of
drivers. In the present case the high-pressure cylin-
ders, which are 21.5 inches in diameter by 32 inches
stroke, are carried upon the main frame of the engine
at about midlength of the boiler, with which the
frame is rigidly connected through the saddle and at
other bearing points. The six coupled driving wheels
are 55 inches in diameter. Steam is admitted to the
cylinders through outside steam pipes leading down
on the outside of the boiler from the steam dome.
The exhaust passes through a flexible joint placed at
the vertical axis of the saddle, and passes to a pair
of low-pressure cylinders, 33 inches in diameter by
32-inch stroke, which are located at the front end of
the radial truck which carries the weight of the for-
ward half of the boiler. From the low-pressure cylin-
ders the steam exhausts to the smokestack through a
jointed flexible exhaust pipe. It will be seen that
this method of construction provides an engine which,
in spite of its great length of 54 feet 734 inches, is
very flexible, a quality that is rendered necessary by
the fact that 10-degree curves are not uncommon on
the division where these locomotives will operate. To
supply sufficient steam for such powerful engines calls
for an exceptionally large boiler. It is of the Belpaire
type and is 7 feet in diameter. A tall man could
walk through it with a foot of clearance. There are
225 square feet of heating surface in the firebox and
78 square feet of grate area. The total heating sur-
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with gasoline. A mixture of the two fuels was thus
used in the engine, the idea being to do away with
the excessive carbonization produced by the kerosene
alone. The results obtained with this car were quite
interesting.

The three cars—alcohol, kerosene-gasoline, and gaso-
line—weighed respectively 2,560, 2,470, and 2,280
pounds. The total distance registered by the odometer
was 106.8 miles. The amount of fuel consumed and
the market price of the same was—denatured alcohol,
1414 gallons at 37 cents— $5.361%; kerosene, 3 gallons
at 11 cents—233 cents, + gasoline, 5 gallons at 22
cents — $1.10; and gasoline, 714 gallons at 22 cents =
$1.65. The miles run per gallon of fuel for the three
cars in the order named were 7.36, 13.35, and 14.24.
This corresponds to a fuel cost per car-mile of $0.0502,
$0.0133, and $0.0154, while the cost per ton-mi[é would
be $0.0392, $0.01084, and $0.01354 for the alcohol, kero-
sene-gasoline, and gasoline cars respectively.

A comparison of these figures with those obtained
on the former test shows that the alcohol car did
slightly better than before, as this time it made 7.36
miles per gallon instead of 6.13 miles. The miles run
per gallon by the gasoline car were raised from 10.1
to 14.24, which increase is due, evidently, to the good
roads; so that the increase of a mile per gallon made
by the alcohol car cannot be laid to the improvement
in efficiency of the engine. The increased compression,
however, was beneficial in the way of speed, as this
car is capable of developing a speed of 35 miles an
hour with ease. The most marked increase in distance
traveled per gallon of fuel was that of the kerosene
combination car. When run on kerosene alone, in the
former test, this car made but 7.4 miles per gallon,
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Tracuve effort, working compound, 71,008 pounds ; working as simple engine, 86,000 pounds ; steam pressure, 200 pounds ; high-pressure cylinders, 215 inches by 82 inches ; low-pressure, 33 1nches by 32 1nches.

Notwithstanding the apparent reality of the effect,
many peonle consider that the whole scene is some
sort of a mirage effected with the aid of mirrors. This
apparent marvel of modern science is merely an adap-
tation of an old principle.

>

A 250-TON MALLET LOCOMOTIVE.

During the late exposition at St. Louis there was
exhibited, in the Transportation Building, a Mallet
articulated locomotive built for the Baltimore & Ohio
Railroad, which was the most powerful built in any
country up to that date. During the past two years
this locomotive has been doing excellent work on the
mountain division of the Baltimore & Ohio, where it
has not only proved equal to heavy duty for which it
was designed, but has been hauling exceptionally
heavy trains on a moderate cost for fuel and repairs.
The weight of the engine alone is 334,500 pounds, and
its tractive effort, working as a compound, is 71,000
pounds, and working as a simple engine, 86,000
pounds.

The Baltimore & Ohio locomotive has now been ex-
ceeded somewhat in weight and power by another
design of Mallet freight locomotive, which has been
built and delivered by the Baldwin Locomotive Works
to the Great Northern Railway. This engine, which
is one of five now in course of delivery, weighs 20,500
pounds more than the Baltimore & Ohio engine. It
differs from its prototype mainly in the fact that, in-
stead of the whole of the weight being on the twelve
drivers, it is provided with a pony truck at the front
and a trailer at the rear below the cab. Consequently,
although the engine is heavier, the weight on the
drivers is less by 18,500 pounds. The steam pressure

THE NEW 250-TON MALLET COMPOUND LOCOMOTIVE,

face is 5,658 square feet. Working as a compound
engine, this locomotive can exert a pull at the draw-
bar of 71,600 pounds, and working as a simple engine,
by the admission of live steam to the low-pressure
cylinders, it can exert the enormous pull of 87,200
pounds.

Another Test of Alcohol as an Automobile Fuel.

After having shown the possibilities of alcohol as a
fuel for automobiles in the long-distance run from New
York to Boston last winter, the makers of the Maxwell
automobile decided to see what can be done with this
fuel under more favorable circumstances. In the first
test extremely bad snow-covered roads were traversed,
and the pulling power of the engine under these condi-
tions was found to be very good when alcohol was used
as a fuel. In the present test, which was conducted
by the Automobile Editor of this journal, some of the
best and smoothest roads to be found in America were
traversed at high speed. The test consisted of a run
from Trenton, N. J, to Atlantic City, a stop being
made at Philadelphia, Pa.

The only change in the engine using alcohol as fuel
was that the compression was increased about 33 1-3
per cent, it being raised from 60 to 80 pounds. It was
supposed that this increase in compression would make
a considerable increase in efficiency; but the result of
the test does not show this to have been the case. In
order to get any marked efficiency, a compression of
at least 150 or 1756 pounds would probably be required,
as well as a longer stroke.

In place of the kerosene car used in the first test,
Mr. Maxwell this time substituted a car the engine of
which was fitted with two carbureters. In one of
these kerosene was used, while the other was supplied

while in the present test, using 3 gallons of kerosene
and 5 gallons of gasoline, this car averaged 13.35
miles per gallon. A corresponding lowering of the
cost of operation is noticeable in the figures. The idea
of the inventor is to utilize the heavier oil for trucks
and commercial vehicles. The combination kerosene
car showed good speed and power, as well as economy,
and it will doubtless be possible to work out this plan
successfully on commercial vehicles, if the saving in
operating cost is found to be worth the complication of
having two fuels and two carbureters.

The present test showed that alcohol is fully as
suitable for high speed as for slow speed and hard
work. The alcohol engine ran perfectly when fed trom
the regular carbureter, and it could be started on alée-
hol after it had been standing over an hour. 'When
some manufacturer designs and builds an automogbile
having a special engine adapted to the use of alcohol,
tests such as have just been made will be found most
valuable to bring out the difference in efficiency Dbe-
tween the alcohol and the gasoline engine. Several
years ago, at tests in Vienna upon stationary engines,
it was found that alcohol will develop practically as
much horse-power, gallon for gallon, as will gasoline
(and this notwithstanding the fact that alcohol has
only about half as many heat units as has gasoline),
provided that the two fuels are used in suitable
engines. This result will probably never be attained
in an automobile engine, as it is impossible to use
such high compression as can be had with a stationary
engine.

B S O N W

Norwich has in use 18,000 gas cookers and 18,000
slot gas meters, and this total is not equaled by any
other city of the same population—just over 100,000.
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1086 OF THE LARGEST SHIP EVER WRRCKED,

The accompanying photographs, recently received
from a correspondent at Yokohama, Japan, show the
Joss of the largest véssel that ever was wrecked upon
the high seas. In respect of the size and wvalue of
the ship, this shipwreck is altogether unprecedented;
although we are pleased to record that the disaster
was free from the usual loss of life, every one of the
passengers and crew being taken ashore,

The “Dakota,” and the sister ship, the “Minnesota,”
are both the largest vessels ever built in the United
States and the largest that ever flew the national flag.
They owe their existence to the energy of Mr. James
J. Hill, who built them expressly for the trans-
Pacific trade between Seattle, the terminus of the
Great Northern road, and the Orient. A curious
feature in connection with the construction of these
ships is that a new company, known as the Eastern
Shipbuilding Company, was formed expressly for the
purpose of building them. Moreover, the company
took the contract before it possessed the plant, the
equipment, or even the ground upon which to build
them. A site was ultimately chosen opposite New
London, Conn., and here the two huge vessels were
constructed, side by side. The dimensions of the
“Dakota” are: Length, 630 feet, breadth, 73 feet, and
molded depth, 56 feet. On a draft of 33 feet the dis-
placement is about 33,000 tons; and on a maximum
draft of 361, feet, it was claimed that the ‘“Dakota”
had a displacement of 37,000 tons, which placed her
within a few hundred tons of the maximum displace-
ment of the White Star liners ‘“‘Cedric” and ‘Celtic,”
the largest ships of that day, which measured 700 feet
by 75 feet. It is the greater depth and fuller model
of the ‘“Dakota” and ‘“Minnesota” which bring their
displacement so close to that of the longer and broader
White Star boats.

The accompanying drawing, representing the ves-
sel at sea, and the inboard profile which gives an ex-
cellent idea of the internal arrangements of the ves-
sel, show that the ‘“Dakota” was in every respect thor-
oughly up to the best modern practice. Indeed, she
was, in some respects, ahead of it; for new methods
of construction were adopted in the ‘“Dakota” which
rendered her considerably stiffer and stronger than
any vessels built for the American merchant marine.
The outer plating of the ship’s bottom was of 1%-inch
steel, and the shell plating was strengthened by an
additional strake of 1-inch plating at the main and
upper decks; also continuous 1-inch stringer plates
were worked from stem to stern along these two decks
as a stiffening to the regular deck plating, which, on
the main deck, was 16/20 of an inch in thickness, and
on the upper deck 18/20 of an inch. Furthermore,
the ship was strengthened against hogging and sag-
ging strains by a continuous central longitudinal bulk-
head reaching from Kkeel to upper deck. This was the
first case of the use of an absolutely unbroken longi-
tudinal bulkhead in a vessel. Then again the vessel
received great longitudinal strength from the use of
a new system of stanchions and girders. Instead of
the use of a large number of pipe or tube stanchions,
there were three lines of heavy box-section columns,
measuring 13 x 24 inches and spaced 20 feet apart.
The deck loads were carried on continuous lines of
13 x 24-inch box girders to which the box stanchions
were riveted. This arrangement, it will be seen, is
not only economical in distribution of material, but
adds greatly to the longitudinal stiffness.

The stiffness of these vessels was also enhanced by
their great plated depth of 56 feet. From the outer
bottom to the navigating bridge there are no less than
eleven distinct decks or platforms. First there are
the outer bottom; the inner bottom; the orlop; lower;
between; main; and upper decks; all of these decks
are of steel plating and are contained within the
molded structure, 56 feet in height, of the hull. Above
the upper deck are the promenade; the upper prome-
nade, and the boat decks, the last-named being 81%
feet above the keel. The “Dakota” had accommoda-
tions for 150 first-class, 100 second-class, 100 third-
class, and 1,000 steerage passengers. There were also
quarters for the accommodation of 1,200 troops, and
the ship could carry 20,000 tons of cargo.

The disaster to the ‘‘Dakota” occurred on Sunday
evening, March 3 last, when she ran on a submerged
reef while she was about five hours’ steaming from
Yokohama. Either the blow must have been a terrific
one, opening a huge rent in the vessel, or else the
watertight doors must have been open; for the ‘‘Da-
kota” was of such great size, and was built with such
ample watertight provisions, that she should bhave
been capable of being kept afloat, or at least on a
fairly cven Kkeel, even after striking as heavily as she
did. Whatever be the cause, the ship very speedily
filled, and sank into the position shown in the ac-
companying photographs. The vessel evidently is
hung up on the reef at a point abaft of the center,
with the result that her bow is buried up to the
bridge, and, in spite of her great draft of over 30
feet, the rudder and propellers are-lifted clear of the

water.

Scientific

View from Promenade Deck, Showing Submerged Bow. The 33,000-Ton % Dakota™ on the Rocks
WRECK OF TEX FARGEST SHIP EVER LOST
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Largest Ship Built or Sailed Under the American Flag.

Near Tokiv, Japan. View Amidships.
{N THE HISTORY OF STEAM NAVIGATION.

Propellers and Rudder Raised Clear of the Water.
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The photograph, showing the partially submerged
foremast and derrick of the ship, was taken by our
correspondent from the promenade deck below the
main bridge, and it gives a fairly accurate idea of the
list to starboard. Looking right ahead through the
rigging, one can see the Nogima lighthouse, which is
built on the headland which forms the extreme point
at the entrance to Tokio Bay. After the ship struck,
she swung in toward the land, and consequently this
photograph gives no idea of the way she was heading
at the time of the disaster. Another photograph was
taken from off the starboard side of the “Dakota,”
and shows the acute angle at which she lies. The
third view, also taken from the starboard side, shows
the propellers and the massive rudder entirely clear
of the water.

The magnitude of this disaster, as affecting Ameri-
can shipping interests, is not understood by the
American public. Not only is 20,000 tons gross regis-
ter swept from the list of our deep-sea shipping en-
gaged in foreign trade, but Mr. Hill has announced
that he has no intention of replacing the vessel. Con-
sequently, the gap which is thus opened will probably
be filled by some Japanese line, and another serious
setback will be suffered by the American merchant
marine.

—_— ——trr—
Aldehyde in Cheese,

Messrs. Trillat and Sauton, in a paper presented to
the Académie des Sciences, describe their researches
as to the presence of aldehyde in cheese and its action
in giving a bitter taste. They found recently that the
presence of ammonia and aldehydes in abnormal quan-
tities in wines was capable of giving them a bitter
taste even when greatly diluted, and advanced the
hypothesis that the bitterness of diseased wines was
due to the formation of an aldehyde resin. By an-
alogy, they wished to see whether such resin was not
the cause of an exaggerated bitterness of certain
cheeses. They were able to show the presence, hither-
to unobserved, of aldehydes in cheese. The operating
method is as follows: Mixing 200 parts of cheese in
the same amount of distilled water, it is introduced
into a flask and has added 20 parts of a 1-10 &ul-
phuric acid solution. Some 50 parts of the liquid are
distilled over with proper precautions. The aldehyde
is estimated by the color method with rosaniline.
Fresh curds show no aldehyde, while different cheeses
have varying amounts. It is to be noticed that the
strongest amount is found in the cheeses which have
a somewhat bitter taste. Owing to the absence of al-
dehydes in the curds and its presence in matured
cheese, they may be considered as products of fer-
mentation. The authors observed also the direct ac-
tion of aldehydes upon cheeses and sought to produce
the bitter taste artificially. Pieces of cheese are plac-
ed under a large bell jar in which is vaporized a few
drops of acetic aldehyde, representing about 1-100,000
of the air volume. After a few hours the cheeses thus
exposed take a yellow tint which becomes stronger
and toward the end at the same time as the bitter
taste develops. The phenomenon commences at the
surface and then gains the central portions of the
cheese. Carefully observing the development of the
coloration and the bitterness, it is found that it is
produced at first in the most alkaline specimens. Fresh
curds, under the same conditions, give no color and
do not become bitter. Comparative experiments show
that the coloration and the appearance of the bitter
taste are distinct, and that the presence of oxygen
can hasten the coloring without increasing the bitter-
ness. This is shown by exposing pieces of different
cheeses to the action of acetic aldehyde vapors under
two bell-jars of the same dimensions with and witfiout
air. To resume, the authors show the presence of
aldehyde in cheese and demonstrate the relation be-
tween its presence and the appearance of the bitter
taste. They also point the analogy which seems to
exist between the roéle of aldehyde in the aging of
wines and the ripening of cheeses.

How to Find the Time With a Handless Watch.

Some time ago a poor old peasant who had invoked
the king’s wrath was seized by the king’s soldiers and
placed in a dungeon. His Majesty was present, and
had the old man searched before being incarcerated.
All his personal property consisted of a cheap watch,
a small penknife, a shilling in cash, and a lead pencil.
The poor old man begged for mercy, but his pleading
availed him nothing, and he finally asked to be
granted the privilege of knowing the length of his
sentence. In reply the king took his knife and watch,
which lay on the table, and after taking the knife and
prying the hands off the watch, returned to him his
watch, saying, “When you have learned to tell the time
correctly by this watch in your dungeon cell, you will
be liberated.” The poor old man, knowing thatthe king
meant a life sentence, staggered into his cell and wept
bitterly. Nevertheless, he was liberated in twenty-four
hours, having accomplished the wonderful task of tell-
ing the correct time in the dark with a watch withouk
hands. How did he do it?
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AN IMPROVED TWINE CUTTER.

A recent patent describes a very simple device
which is adapted to be carried at the free end of a
ball of twine and may be used for cutting the twine
when it is desired to sever a length from the ball.
The device is provided with a simple clamp by which
it is held fast to the twine, thus preventing accidental
separation therefrom. However, the clamp may be
easily operated to release the twine when it is desired
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more strings per note. But here a difficulty was en-
countered. The combined tension of the piano strings
was -so enormous, that the frame could not bear up
under the strain. Various devices were employed to
remedy this defect, and eventually, in 1825, a cast-iron
frame was for the first time used to support the
wooden frame and prevent it from crushing.

This practice is still in vogue. The wrest pins are
not supported directly by the iron frame, but are
driven into the wooden frame through openings in
the iron plate. Hence the tension of the strings is
still imposed directly upon the wooden wrest plank
and bottom plank, while the cast-iron frame acts mere-
ly as a support for these planks. However, this sup-
port is only at one side of the planks, and consequent-
ly serves merely as a fulcrum for the wrest pins,
which, with their outer ends under the enormous ten-

sion of the piano strings, exert a lifting

m

force on the unsupported part of the wrest
plank. In most pianos made to-day the
wooden frame is braced by a series of
posts glued to the wrest and bottom planks,
composed of end wood pieces; but this is
inadequate, as a moment’s consideration
will show, for the effect of the string ten-
sion at the front of the cast-iron frame is
to exert a tension between the planks at
the other side of the iron frame. Obvious-
ly, wooden posts, which are best adapted
to resist compression, will not suffice to
counteract this tension. What is needed
then is a series of tension members, and

AN IMPROVED TWINE CUTTER.

to pass a fresh length therethrough or remove it en-
tirely from the ball. The accompanying engraving il-
lustrates the twine cutter. It consists of a sheet-
metal body of T-shape. The forward edge of the T-
head is bent downward and is partly cut free of the
rest of the head. The free end is bent outwardly and
forms a guard for a knife blade, which is secured to
the under side of the T-head. A pair of tabs project-
ing from the rear of the T-head are bent under and
against the knife blade, to hold it in place. At the
opposite end the sheet metal body is reversely bent
upon itself to form a spring finger-piece, the extremity
of which is reduced in width and passes upward
through a slot in the main body. This extremity is
bent upon itself and is formed with an aperture
through which the twine is passed and which is nor-
mally drawn by the spring finger-piece below the up-
per surface of the body, thus pinching the twine and
clamping it fast. In use when it is desired to sever
a length of twine the spring finger piece is pressed to
release the twine, and the latter is drawn through the
aperture until the required length extends beyond
the knife blade. The spring finger-piece is then re-
leased to again clamp the twine, after which the twine
is cut by drawing it between the guard and the knife
blade. The inventors of this novel twine cutter are
Messrs. G. R. Patterson and W. E. Moen, of 3918 South
16th Street, Red Jacket, Mich.

ADJUSTABLE TENSION RODS FOR PIANOS.

To the compositions of Beethoven we owe the first
improvements which raised the piano from its humble
position as a modified clavichord to the present highly-
developed instrument. In order to keep up with the
pace set by the great composer, manufacturers found
it necessary to increase the compass and the power
of the piano. The sounding board was improved, the
range was lengthened, heavier wires were used, and

this is provided by the recent invention
of Mr. T. J. Howard, of Toronto, Canada,
who has assigned his patent rights to the
Newcombe Piano Company, Limited, of
the same city. The accompanying engraving illus-
trates the Newcombe construction. The wrest plank
shown at A and the bottom plank at B are supported
by upright posts at each end, and also by a center
post mortised into the top and bottom planks; in itself
an improvement on the old method of gluing end
wood pieces. The cast-iron plate indicated at C acts
in the usual manner to brace the wooden frame against
the tension of the strings, whose lower ends are looped
over studs on the iron plate, and whose upper ends
are secured to pins driven into the wrest plank. The
cast-iron plate is secured to the wooden frame by
means of tie bolts D, which pass through the bottom
and wrest planks. To the rear ends of the tie bolts
the tension members E are secured. These consist of
steel straps arranged in pairs of opposite members, re-
spectively connected to the top and bottom tie bolts.
The adjacent ends of each pair are threaded and con-
nected by means of a turnbuckle. The turnbuckle
may be adjusted to exert sufficient tension on the top
and bottom planks, to counteract the tension of the
strings.

Owing to the short leverage on which the piano
strings exert their tension, it may at first seem as
if the use of tension rods were an unnecessary pre-
caution. But this is far from being the case, as ex-
perience has shown. For example, the total pull of
the bass strings on a standard Newcombe piano is
7,980 pounds, while the treble strings exert a tension
of 30,246 pounds. The combined pull resolved in the
vertical direction amounts to 37,080 pounds, or 1814
tons. It has been calculated that with a piano back
7 inches deep, the leverage is sufficient to produce a
strain of 3,075 pounds on the tension rods, and by
using three tension rods of 9%-inch diameter, this
strain is satisfactorily withstood, or by using heavier
tension rods, the depth of the piano back can be safely
reduced. In the new construction the usual heavy
posts at the back of the
piano are dispensed with,
giving a more open and
efficient soundboard. As
the wooden frame is kept
in shape by the tension
rods, the soundboard will
also retain its crown or
convex form, thus preserv-
ing the tone of the piano.
It will be noted that the
invention is not a radical
breaking away from recog-
nized principles of piano
building, but an extension
of a principle already
used in many ways, where
extra strength or resist-
ance is needed.

Polishing Paste. — Mell
together 2 parts of paraf-
fine and 6 parts of lubricat-
ing oil; then mingle with

ADJUSTABLE TENSION RODS FOR PIANOS.

8 parts of infusorial earth
1 part of oleic acid and a
few drops of oil of mir-
bane are to be added.
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A NOVEL FORM OF NAIL.

A novel type of nail has recently been invented by
Mr. Charles A. Birdsall, of Holden, Mo, for use with
all kinds of woodwork where a smooth finish is desir-
ed. The body of the nail is of the usual form, but
the head is provided with a pair of prongs which are
adapted to be driven into a piece of wood to bind it
to the timber in which the main body is imbedded.
The form of the nail is clearly illustrated in Fig. 1,
which shows the body of the nail driven into a timber.
In order to drive the nail home without bending or
injuring the prongs that project from the head, a spe-
cial tool is employed, which is illustrated in Fig. 2.

B e e T ——
A NOVEL FORM OF NAIL,

This consists of a punch formed with a recess in one
end adapted to receive the prongs. This recess is
centrally divided by a cross-plate which is adapted to
fit between the prongs. A transverse aperture in the
punch communicates with this recess, enabling the lat-
ter to be kept clean and also serving to indicate to
the workman when the prongs are set in the right po-
sition for the grain of the wood which is to be en-
gaged by them. After the body of the nail has been
driven home with the aid of the punch, the second
piece of timber is applied to the head of the nail and
hammered into contact with the first piece. The
prongs are thus forced into the second piece and, due
to the fact that they are outwardly beveled at the
ends, they spread apart to the position shown in Fig.
3. The two pieces are thus securely clenched together
and the prongs, being scored on their outer faces,
positively prevent the separation of the parts. Fig. 4
illustrates a modified form of nail, in which the prongs
extend from an offset, thus permitting the body of the
nail to be driven into the timber without the use of a
special tool to hold the prongs.
PIPE STOPPER OR TEST PLUG.

The accompanying engraving illustrates a device for
temporarily stopping or closing soil pipes and the
like, to permit of testing them. The plug is so de-
signed as to insure an absolutely tight closure, and
yet permit it to be quickly applied to or removed from
the pipe when desired. A rubber cup A is used, which
is braced by a pair of clamping plates, B and C, lying
on opposite sides of the bottom of the cup. The cup
is mounted on a tubular stem D, being secured thereto
by means of jam-nuts threaded onto the stem and
bearing against the opposite clamping plates. It will
be observed that the inner side walls of the cup are
tapered, and co-acting with them is a correspondingly
tapered expander E. The latter is loosely mounted on

PIPE STOPPER OR TEST PLUG.
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the stem, but is adapted to be driven home by means
of an operating nut F that is threaded upon the stem.
The expander is provided with lugs at each side, which
carry setscrews adapted to be screwed into engage-
ment with the pipe after the expander has been ad-
justed to proper position. A cap G serves to close the
end of the tubular stem. In applying the plug to a
pipe, the cup A is first inserted, after which the ex-
pander is mounted on the stem and, by operating the
nut F, forced into the cup, causing the latter to engage
the walls of the pipe so firmly as not only to insure a
hermetic connection, but also to avoid the possibility
of the cup being thrown out of the pipe by the pres-
sure therein. The setscrews will then serve merely
as an additional precaution against dislodgment. To
aid in centering the expander when it is introduced
into the cup, a flange is formed on its periphery which
lightly engages the inner walls of the pipe. A patent
on this test plug has just been granted to Mr. A. Red-
enbaugh, of Brown Street and Allegheny Avenue, Alle-

gheny, Pa.
© e Al ——————————

Brief Notes Concerning Inventions.

A new type of rifle sight and wind gage has been
brought before the British military authorities. It is
the invention of the Australian government architect,
and is already in use in Australia. With this appli-
ance greater certainty in marksmanship can be as-
sured. With the existing system of sighting, in the
excitement of firing the marksman is liable to move
on his vernier scale either more or less divisions than
his commanding officer instructs, with the result that
his shot becomes useless. With this new appliance,
however, every time the soldier moves the governing
screw of his scale to mark one ‘“vernier,” a slight click
is emitted by the sight, thereby indicating that the
scale has been moved, a similar click being made for
every revolution of the screw corresponding to one
division of the scale. When the sight clicks as the
result of a turn of the screw, it becomes locked and
cannot be moved until the marksman alters the screw.
Thus on the command “two to right” or “four to
left,” the soldier turns the screw in the required di-
rection until he has heard the sight click twice or
four times as the case may be. Moreover, the soldier
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can always tell immediately when his rifle is upright,
as the “ladder” sight in this device is always vertical.
In allowing for wind force, too, the marksman need
not twist his rifle in the slightest. Instead, by turn-
ing the screw the ladder containing the V sight is
moved until the “barleycorn” at the end of the gun
barrel is in the correct position. One feature of the
device is that it can be easily and quickly removed
when desired, its removal rendering the rifle useless,
while the sight is not liable to damage when on the
march, being carried in a small case in the pocket.
The efficacy of the instrument, and its influence upon
more accurate shooting, have been strikingly demon-
strated by the results of the Victorian Rifle Associa-
tion, whose aggregates since the adoption of the sight
have been higher than before.

When the Prince of Wales visited a block of arti-
sans’ tenements that had been erected by the munici-
pal authorities of one of the London boroughs, he sug-
gested that an immense advantage might be bestowed
upon the tenants by designing a range the fire in
which could serve for either or both of two adjacent
rooms, thereby dispensing with the necessity and ex-
pense of maintaining two fires, which is at present in-
curred, the range being requisite for the cooking of
the meals and the other for the living room. The
Prince’s suggestion was accepted by the architect, Mr.
C. 8. Joseph, who has now succeeded in designing a
double fireplace especially for the equipment of such
dwellings for the laboring classes. The invention is
of a simple character. In the division wall separating
the living room from the kitchen one flue is placed,
and the fire grate comprises two combined grates, the
one being of the ordinary open type for the living
room, and the other a closed range for cooking and
heating purposes. The combined grate is divided by
a shutter which slides up and down in the center be-
tween the two sections of the grate. If a fire is de-
sired only in the range or open grate the shutter is
lowered, thereby shutting off the unrequired section;
if the fire is required in both rooms, then the shutter
is left open. Should the fire be required only in the
open grate, the shutter is raised upon the completion
of cooking. By a simple movement the fire burning in
the range can be discharged into the required open
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grate, and the dividing shutter again lowered. The
arrangement for operating the shutter is simple, and
can be easily manipulated from either of the tworooms.
The successful embodiment of the royal idea has
resulted in still another useful boon for fenants. The
stove has been provided with a small boiler, by means
of which a supply of hot water can always be main-
tained, whether the fire is burning in the open grate or
range. This enables each tenant to have a bath fitted
with both hot and cold water in his own tenement,
instead of using the facilities for this purpose that
are provided in one quarter of the building for all the
tenants. For economizing space the bath has been
provided with a portable cover, so that it may be used
as a table. The invention has been greatly appre-
ciated by the tenants of the buildings, and it will be
generally adopted for all future tenements.

A new type of telegraph receiver has been devised
by Mr. Ernest Oldenburg, a well-known English elec-
trical engineer, the most noticeable feature of which
is its extreme sensitiveness, the faint impulses of a
pocket battery being easily detected. This receiver,
to which the name “capilliform” has been given, is
based upon the capillary action of mercury in a verti-
cal tube under the influence of electric impulses, on
somewhat similar lines to the capillary receiver em-
ployed in the Orling-Armstrong system of low-tension
wireless telegraphy. The influence of an electric cur-
rent upon the surface tension of mercury, and conse-
quently the form of its meniscus, has long been known,
and the success of the “capilliform” receiver as de-
vised by Mr. Oldenburg depends upon the ingenious
methods he has adopted for magnifying the impulses,
and contriving the device in such a way that it can
be utilized as the receiving instrument of an ordinary
telegraphic installation. It is anticipated that the in-
strument will be of great utility for those phases of
work where a delicately sensitive receiver is required,
more especially in connection with submarine and
etheric telegraphy, since it responds to far fainter cur-
rents than any appliance at present in vogue, a small
fraction of a volt being quite sufficient to operate the
instrument. Moreover, the complete apparatus is con-
fined within such small limits that it can be carried
in the pocket.

 base line.

RECENTLY PATENTED INVENTIONS,

This consists of a trianwlar [rume

CALENDAR-CHART.—J. B. LINDSEY, Lork  aLpeiient of parts whish will enable the shade

Pertaining to Apparel,

SAFETY-PIN.—R. DeugLas, New York,
N. Y. One purpose in this invention is to pro-
vide a construction of safety-pin whereby the
device may be turned end for end, taking the
material from the pin or thrust member there-
of onto its body member, thereby preventing
the device from leaving the material even
should the pin or stick member leave the head
of the device, since when the latter is re-
versed it cannot be withdrawn unless returned
to its initial position.

HOSE-SUPPORTER.—L. C. STUKENBORG,
Browns, Ala. One of the objects of this im-
provement is the provision of means to support
the hose at diametrically opposite points, espe-
cially avoiding the use of metal or other parts
that would be uncomfortable to the wearer.
It keeps the sock smooth and tight around the
leg, ankle, and foot.

Of Interest to Farmers.

MUD KNIFE AND SHIELD FOR HAR-
VESTER-WIHEELS.—W. D. Tayrer, Ilartford,
Kan. The invention consists of a knife-blade
disposed adjacent to the edge of the wheel-
tread and parallel to the vertical plane of the
wheel and a shield projecting laterally from
the knife to prevent mud, straw, or trash
being carried upwardly by the wheel and also
to prevent these materials being carried above
the knife and deposited on the driving mechan.'!
ism of the harvester.

COMBINATION INCUBATOR AND
BROODER.—VEReNICA HARTNET?T, Sutton, Neb.
In the operation of this invention when the
chicks commence to hatch the brooder is placed
in position on the incubator and the chicks
as hatched removed thereto, thus utilizing all
the waste heat from the lamp in warming the
brooder. The "heating pipes are arranged
above the egg-trays, and in the brooder the
heating-pipes are above the chicks. Space lbe-
tween the walls of the boiler provides a dead-
air space, thus diminishing the loss of heat by
radiation from the boiler-walls.

GRANARY.—E. G. Waire, Emporia, Kan.
The object here is to produce a granary, which
is-formed of a plurality of matched parts which
may be quickly assembled to form the complete
structure or disconnected if the structure is to
be moved to another place. While the granary
is in its nature portable, a further object of
the invention is to construct the parts so that:
it may readily have its capacity adapted to the

particular requirements under which it is to
be used,
Of General Interest.
RANGE-FINDER.—H. C. Percy, Natchi-

toches, La. This patentee employs in connec-
tion with a sighting telescope means for com-
puting the sides of a triangle having a known |

‘case is to produce a simple, cheap,

having a base line adapted to be brought into

i coincidence with the known base line, the sides

of the triangle being movable into positions
correspobding to those of the triangle with re-
spect to the known base line. In connection
with the frame there is provided a bar for
computing east or west departures, the bar
being arranged parallel to the base line with
its center in line perpendicular to the center
of the base line; graduations each side of

' center indicating east and west departures.

ILLUMINABLE SPECULUM.—R. H. Wap-
PLER, New York, N. Y. The invention is more
particularly employed for examining cavities
in various parts of the human body. It re-
lates to means whereby focal range of the
cystoscope is modified in such manner that the
particular length of the tube used for the
sight barrel may be varied to suit different con-
ditions and whereby the clearness of the image
brought to view is greatly increased.

FENCE-POST AND SOCKET THEREFOR.—
W. L. WELCH, Jamaica, N. Y. The post proper
is particularly intended and adapted for use for
attachment and support of clothes-lines, and
the latter may be conveniently secured to or
hung upon the cross-bar of the post proper. It
is an improvement in that class in which the
post proper is supported in a metal or other
socket fixed in the ground by cement or other-
wise,

CLOSURE FOR BOITLES, ETC.—J. W.
HuLL, San Antonio, Texas. The object in this
and ef-
ficient closure which can be readily applied to
the bottle and which cannot be removed without
evidence of such fact. Owing to the ductibility
of the metals used and the different relative
thickness of the edge and body of the stopper,
the stoppers can be readily locked into the
groove in the bottle-neck and form a hermetic
seal at that point.

WELL-BUCKET.—J. F. HeLmAN, Neosho,
Mo. A drilled wecll-bucket is employed of
special construction at each of its ends, by
which the same is prevented from encountering
any part or parts of the joints between the
superposed sections of the lining of a well either
in lowering the bucket within or elevating the
same from the well. It is constructed entirely
of a single piece of metal or other suitable
material, and formed to work in a well with-
out hindrance or obstruction to its movements

‘up or down.

STEP-LADDER.—H. B. Ferees, Ogden,
Utah. The invention censists of novel sheet-
metal brackets forming the union between the

_ladder-steps and its front legs, combined with
"a sheet-metal bracket for connecting the upper

ends of the legs with the top board, also af-
fording means to which the rear legs of the
latter are pivoted. The front and rear legs
are adjustably connected together hy strips,

. adapting the legs to be folded when not in

use.

wood, Mo. The purpose of the invention is to
provide a calendar device or chart so arranged
that the number of days from a given date to
any other date in the past or future and ma-
turity dates can be readily and expeditiously
found and accurately read in days. Twelve
charts or leaves are provided and attached to
the board in such manner that they may be re-
moved when desired.

WINDOW.—S. U. BaRrgr, New York, N. Y.
In the present invention the object of the
patentee is the provision of a new and im-
proved window which is simple and compact
in construction, completely air-tight and dust-
proof, and arranged to permit the convenient
opening or closing of the sash. By the ar-
rangement of the packing warping of the sash
is avoided.

ATTACHMENT FOR HORSESHOES.—J. W.
Buck, New York, N. Y. Mr. Buck’'s improve-
ment relates to an attachment for horseshoes,
the principal objects thereof being to provide
means for preventing slipping, said means be-
ing attachable over an ordinary horseshoe, and
to provide means for securing it properly in
position and adjusting it upon the hoof of the
horse.

Heating and Lighting.

BURNER.—P. MiscHKE, East Rutherford,
N. J. The object of the invention is to provide
a burner arranged to prevent the undesirable
backflash, especially when lighting the burner,
and to insure a proper mixture of the gas
and air, and hence the production of a power-
ful flame. It relates to gas-stoves, incandes-
cent gas-burners, and like devices in which a
mixture of gas and air is burned.

Household Utilities.

DEVICE' FOR SUPPORTING FOWLS.—
of the inventor is to provide simple means to
support in an elevated position a fowl with
its breast down during the roasting period,
thereby admitting of the uniform circulation
of heat about it and its retention in a con-
venient shape, also to make provision for the
adjustment of the device, enabling it to be used
for fowls of varying sizes.

COMBINED SINK, BATH, AND WASH
TUB.—W. J. MinNs, New York, N. Y. The
purpose here is to provide a structure especially
adapted for use in a small flat, tenement, or
apartment house where there is little avail-

able room for necessary single plumbing and:

wherein in a single article will be combined
!a sink, a bath, and a wash tub, each adapta-
tion being as perfect and as convenient for
use as a series of equivalent independent de-
vices.

DOUBLE-ACTING WINDOW-SHADE. — M.
ECKER, Boston, Mass. The object of the in-
vention is to produce a construction and ar-

H. M. VanpersiLT, Suffern, N. Y. One object !

i to be quickly moved into any position before
a window and to enable the shade to cover
any portion of a window, extending upwardly
.from the bottom or downward from the top.

¢ BEATER OR MIXER.—E. J. SCHUIRMANN
‘ani T. R. SCHUIRMANN, Chenoa, Ill. In this
patent the invention has reference to machines
capable of use as egg-beaters, cake-beaters,
. cream-whippers, or churns, and the object of
the invention is to provide a device wherein
all of the operating parts, save the crank, are
completely inclosed during the operation of the
device.

Machines and Mechanical Devices.

MACHINE FOR CORING AND SLICING
FRUIT.—P. IIANsSEN, Jersey City, N. J. One
purpose in this case is to provide a machine
for simultaneously coring and slicing apples
in such manner as to be rapidly and cleanly
accomplished and so that the slices will be of
uniform thickness.- Another is to provide a
machine in which the operations will be auto-
matically done and so timed that there is no
danger of mishap to the fruit and so that but
one attendant, a feeder, is required.

ROCK-DRILL.—F. E. Grazg, Victor, Col.
*The drill is more particularly intended for
use in boring or drilling rock. The object had
in view is to provide or construct boring and
drilling tools with means rendering them self-
icleal:lil:l,gr—that is, adapting them for removal
of the dust and chippings during operation
thereof. :

MECHANISM FOR OPERATING AWNINGS:
—W. O. CALMAR, San Francisco, Cal. The ob-
ject in this instance is to provide a simple
_construction for locking the gearing to hold
the awning in any desired position. The device
is applicable either on the right er left side
Ratchets and otber devices are dispensed with,
and the spring-pressed block entering the
crank-aperture from the inside locks the gearing
in the simplest manner.

Priine Movers and Their Accessories.

AUTOMATIC CLUTCH-COUPLING FOR
SHAFTS.—J. F. THemAs, New London, Wis.
The invention pertains to shafting; and the
object is to produce a coupling adapted to be
i placed in driving-shafting which will be inef-
| fective when the driving-shaft is rotating at
"low speed, but which will come into operation
automatically when the speed is sufficiently
increased.

Pertaining to Recreation.

PUZZLE.—C. C. HAYHURST, Barberton, Ohio.
The invention relates to puzzles in which one
or more balls and devious runs or pathways
are employed for conducting the balls from a
;. starting-point to a goal. The object is to pro-
vide a puzzle which is simple in construction
and arranged to require considerable skill on
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the part of the player to solve the puzzle in a
comparatively short time.

HUNTING OR SHOOTING GARMENT.—F.
PrryMecKy, Austin, Texas. The inventor pro-
vides a coat, sweater, or like hunting or shoot-
ing garment for the use of hunters, marksmen,
and other persons and arranged to take up
and absorb the recoil of the gun, rifle, or like :
firearm and to form a cushion for protecting;
the user’s shoulders against abrasion when
carrying the firearm over the shoulder.

Pertaining to Vehicles.
TRUCK.—A. Sci AFER and G. WANEE, Red’
Bluff, Cal. In the present watent the invention
has reference to trucks, more particularly hana-
trucks, and has for its object the wrovision
of a novel construction permitting the truck
{0 be wheeled up and down stairs or steps, as
well as on a plane surface.

BICYCLE-I'UMP. — A. GuNerLLy and B,
GILBERTI, Los Banos, Cal. This pump is adapt-
ed for inflating bicycle-tires, and an object of
the improvement is to incorporate a pump In
the frame of the bicycle, so that the pump will
always be convenient for usc and readily ac-
cessible and will obviate the necessity of carry-
ing a separate pump, which would be liable te
be mislaid or lost.

WIHIFFLIYTRIZE-IIOOK.—O. B. Haca, Dog-
den, N. B. This invention refers to improve-
nients  in hooks for attaching harness-traces
to whitiletrees, the object being to provide a
device so constructed that the cockeye of a

irace may be readily engaged therewith or de-
tached therefrom, but cannot be accidentally
detached.

BICYCI . ——T. SwiNpaANK, Senath, Mo. The
inventicn relates to ticycles. "The object of
the inventor is to prodice a bicycle taving im-
proved driving mechanisp  which will enable
the driving forces to be advantageously applicd
fo  the driving incchanism. Advantageous
tizcans are provided for diminishing the vertical
“vear,”” and applying the JDbrake in this
bicycle,

Designs.

DESIGN FOR A VESSEL TFOR TABLE
1 SE.—A. Paronratn, New York, N. Y. This
ornamental design for a vessel for table use
shews a biscuit jar, with a handle at cach end.
One end of the handle of the oval-shaped cover
is unique in differing in height with the other.
The base oi the jar is flanged and at four
points gives slight indications of feet. Mr.
Paroutaud has invented another design for a
vessel for table use, a checelate wot. It is
somewhat elongated in height and its base,
cover, and bandle have almost the same char-
acleristic sweep of lines that mark and give
grace to the jar mentioned above.

PESIGN FOR A BDADGE.—A. IH. Korer-
SCHNY, Jersey City, N. J. This ornamental de-
sign for a badge com prises a crescent and a
bastioned towe. The latter has a Kkey-hole-
shaped window and door, and is clasped by the

crescent at its sides, the base of ihe tower
resting down on the inner circle edge of the
crescent.

PESIGN @R RIBBON.—G. A. MORGAN,
New York, N. Y. Two greups of wicture cards
of the fou' dencwmninations in wlaying cards,

then four aces, and then the two groups again,
are gracefully placed along the ribben in this
ornamental design, The various greups spread
out in fan-shape in omposing directions. Small
seroll work runs wrincipally back of the
aces.

NoTE. ~Copics of any of these patents will
be furnished by Munn & Co. for ten cents cach. |
Picase state the name of the patentee, title of
tiie invention, and date of this paper.

HINTS T0O CORRESIPONDENTS.
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 wurchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

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

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

Books.referrel to promptly supplied on receipt of
price.

Minerals sent for examination should bhe distinetly
marked or labcled.

(10501) R. L. M. asks how to make
transferring varnish. A. Mastic in tears, ¢!
ounces ; resin, 12% ounces; wale Venice tur-
pentine, 25 ounces; sandarac, 25 ounces; alco-
hol, 5 pints. Dissolve in a clean bottle or can
in a warm place, frequently shaking it. When
the gum is disselved strain it through a lawn
sicve and it is (it forr use.

(10505) G. N. O. asks how to make]
gravel and tar walks. A. Take 2 parts vory.
dry lime rubbish and 1 part coal ashes, also'

‘a light roller over it;

,well stirred until cool,

,coarse powder, for the dried flowers.

very dry, and both sifted fine. In a dry place, ]
on a dry day, mix them, and leave a hole in |
the middle of the heap as bricklayers do when |
making mortar. Into this pour boiling hot
coal tar, mix, and when as stiff as mortar put
in 8 inches thick where the walk is to De; the
ground should bhe dry and beaten smooth;
sprinkle over it coarse sand. When cold, pass :
in a few days the walk
' will be solid and waterproof.

(10506) B. B. S. asks how to make
glycerine of cucumber. A. White castile soap,
%% ounce: pommade de cencembre, 1 ounce;
rose water, 30 fluid our ces; glycerine, 2 fluid ,
ounces. Cut the soap small and dissolve it
in about 4 ounces of the water. Melt the
pomade and put it in a hot mortar. Gradually
add the hot soap solution, stirring until thor-
oughly mixed, then slowly add the rest of the
rose water mixed with the glycerine, Keep
ilien let stand for some
hours, st'rr'ng occasionally. Properly manipu-
lated, a wperfect emulsion is obfained. When
completed it may be perfumed as desired. ‘lhe
soap employed should be of good equality.

(10507) W. H. asks how to clean ink
rollers. A. 1. Rollcrs should not be washed
immediately after use, as they will become dry
and skinny, but they may bhe washed one-half
hour before using again. In cleaning a new
roller, a little oil rubbed over it will loosen
the ink, and it should be scraped clean with
the back of a knife; it should be cleaned this
way for about a week, when lye may be used.
New rollers are often spoiled by washing too
soon with lye. 2. To renew a hard roller.—
Wash cavefully with lye, then apply a thin
layer of molasses. IL.et it stand all night, then
wash with water, and let it hang until dry
enough to use.

(10508%) R. L. M. asks for a varnish

for gun barrels. A. To make a good varnish
for gun barrels, take: Shellac, 1% ounce;
dragon’s blood, 3 drachms: rectificd spirit, 1

Apply after the barrels are browned.

(10509) W. P. G. asks how to make a |

pot pourri. A. Spread thinly the fresh col-
lected flowers on wporous paper placed in shal-
low trays, and cxpose them to the sun or warm
air until sufficiently dry, then lightly crumple
them up small between the hands, and the other
dry edorous ingredicnts being added, with or
without a little essential oil of {lic same Kkind
as the dried flowers, thoroughly mix the whole
together.  Sometimes essential oils only are
added to the dry flowers, but the fragrance of’
the wroduct is then much less durable. As the
basis of his finest dry wpot wpourri, the Con-
tinental porfumer usually  substitutes  either
reindeer moss or ragged hoary evernia, in very

quart.

(10510) M. G. W. asks how to make|
printers’ rollers. A. 1. Take an equal quan-
tity of good glue and concentrated glycerine;
soften the former by soaking in cold water,
thenn melt it over the water bath, gradually
adding the glycerine. Continue the heat until
the excess of water has been driven off, mean-
time constantly stirring. Cast in brass or
bronze molds well oiled. 2. To 8 pounds trans-
parent glue add enough water to cover it: let
it stand with occasional stirring seven or eight
hours. After {wenty-four hours, all the water :
should be absorbed. Heat in a water bath, as
glue is always heated as seéon as melted, and
when both rise, remove f-em fire, and add 7
pounds melasses that has been made quite hot.
Tleat with frequent stirring for half an heur.
The molds should be clean and giecased.  Pour
into miolds after it has cooled a little, and
allow te sfand eight or ten hours in winter,
longar in summer. Sone use far more mo-
lasses, three to four times above quantity, and
less water. In this case, after soaking one to
one and a bhalf hours, the glue is Icft on a
board overnight, and then melted with addition
of no more water, and three or four times
its weight of molasses added. Two hours’ cook-
inc is recommended in this case. 3. Resin soap
and small quantities of oil and earthy matters
are occasionally introduced. The heating must
be contir ued until the grealer wpart of the
water has been expelled, when the composition
is ready for cast'ng in copper molds, oiled and'!
warmed,

NEW BOOKS, ETC,

Tue ENGINEERING INpDEX. Vol. 1V. Five
Years, 1901-1905. Edited by Henry
Harrison Suplee, B.Sc, and J. H.
Cuntz, C.E., M.E,, in co-operation with
Charles Buxton Going, Ph.B. New
York: The Engineering Magazine,
1906. Large 8vo.; pp. 1,234. Price,
$7.50.

The fourth volume of the Engineering Index
represents the continuation of the work origiu-l
ally started by the late Prof. J. B. Johnson in
the Journal of the Association of Engineering
Societies in 1884, and turned over by that as-;
sociation to the Iingineering Magazine at the !
close of 1895. The previons volumes. ]mb{
lished respectively in 1893, 1896, and 1901,
covered  with iu(’reasing fullness and thorough-
ness the field of technical enginecring weriodical
literatnre; and in the present volume cvery
care has Dbeen taken to maintain and advance
the standard set Dby its predecessors, The,
classification is substantially the same as {hai
introduced - Vol TTT.  The use of cross-rofor.
ence cniries has bheen extended. so that every
facility is afforded in the search for any ar-
ticle.  This volume contains more than 50,000

|

‘- weriodicals

‘making up

. his word
all
- foundryman has to deal.

+ Automobiles,

entries as against 40,000 for Vol. IIl.
comprehensive extent of the index may be un-
derstood, when it is mentioned that the list of
indexed covers 250 technicai and
engineering journals in six different languages,
one-fourth of these being languages other than

English. Much of the value of the index
due to the fact that it is a guide to the vast
amount of information otherwise practically

buried in the numerous files of engineering pub-:

lications in the reference libraries of the world

" " Bottle, electrically heated hot water,

ELELTRO\IS OR THE NATURE ANP PROPER-
TIES OF NEGATIVE ELECTRICITY. By Sir
Oriver Lo»ce, F.R.S. London: George
Bell & Sons. 8vo.; cloth; 230 pages.
Price, $2 net.

Anything published over Sir Oliver Lodge's
name is by nature authoritative, so the treatise
under discussion should be given a place in all
scientific libraries without delay. It covers the
field of matter and electricity, as viewed in
the light of the recent discoveries in radio-
activity and the Xkindred phenomena; from
the experimental, as well as from the purely
theoretical standpoin{, Whenever it is possible
the methods used to arrive at conclusions are
Gescribed in detail, making the book useful as
a laboratory guide to the cxperimenter, as well
as indispensable to those who are following the
theory alone.

QUALITATIVE: ANALYSIS AS A LABORATORY
BAsis FOR 1HE STURY OF GliNerAan IN-
orcaNICc Ciieatstry. By William Con-
ger Morgan. 8vo.; cloth; 351 pages.
Price, $1.90 net.

A very excellent work on (ualitative analysis,
citinelving as it does both a description of the
various compounds and their constituent cle-
ments, with a system of analysis possessing
nany refinements of methods. Wirections for
reagents and tables of great con-
venience complete the work.

MurALLURGY O Cast Iron, A Complete
Ixposition of the Preccsses Involved
in its Treatment Chemically and
Physically from the Blast Iturnace
Through the Foundry to the Testing
Machine. A Practical Compilation of ;
Original Research. By Thomas D.
West. Cleveland, O.: The Imperial
Press, The Cleveland Printing Com-
pany. 1906. Eleventh edition; 12mo.;
cloth; 594 pages, 1563 illustrations.
$3 postpaid.

It is hard to conceive of a more important
subjeet than the one treated of by Mr. West
in his Dbook. With iron so extensively used,
there is scarcely a field in the technical world
in which a knowledge of this metal is not
only useful, but necessary.

As Mr. West has had the widest and most
intimate association with the iron ipdustry,
must be taken as authoritative on
subjects with which the smelter and

Covering, as it does, among others ol equal

importance, the vital questions of molding,
testing, mixing, and chemical composition, the

work has proved itscelf well nigh indispensable,
as is shown by the fact that it is now in the
cleventh  edition,

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending
April 9, 1907,

AND EACH BEARING THAT DATE

[See noteatend of list about copies of these patents. |

Abdominal guard and supporter, J. Gamble. &8§9.471

Acids, bromin derivittive of fatty, E. I*ischer 850,111
Ad(]mg machine, G. N. Hinchman......... 84 9476
Adjnstahle “rench G. E. Woodbury. 849,765
Advertising deviCe. C. M. O’Brien. 849,493
Agitater, B, Selis................... 250,069

Weaver
Lundholm .
awley ...

Agricultural implement, H,
Air brake mechanism, C. ¢
Air filter and cooler, L. [

849,646
849,550
. 849568

Alioy, A. H. Smith.... . 849,927
Amusement device, I>. Royton.... . 849,970
Anchor post and streteher F. Unde . 849,441
Anti-pig-rooting device, T. W. Box 849,069

Augur. packing, BE. E. Ziegvn.fm‘.s.. . 849,452

Automatic coupling, P. Lamche.... 850,0!]0
Automatic sprinkler, Thurlow & I'raser.... 849,938
Automobile top holder, C. W. Coops........ 849,598
Automobiles, anti-slipping device for, Nye

& Gruesheck.. oo 849,805

differential - clut

. for, I", W. Iledgeland ... 849 474
Axle, G. A. Weaver..... 849,950
Axle construction, frond, 849,662
Back spacing meclianism, W w. Torrence. 850 lnh
Bait, artificial, B. . Burke . 849.3(
Bait, artificial fish, E. C. Adams..... .. 849,522
Baling press, J. A. Carney......... . 849,658
Baling press, . L. Whitman. .. . 819.874
Baling press, J. A. Spencer....... . 850,105
Ball back stop, base, W. S. Titus .. 849911
Ball marker, golf. J. C. Cory.. . 849 600
Balls, making playing, . I1. Rlchar . 8148572
Bank, savings, E. E. Iorest........ e 849,469
Rar. See Grate bar.

Barrel and box carricr, J. A. Wright....... 849,449

Barrel cover or lid support, Madole & DBoer-

D T 849.552
Basket, fruit picker’ . Cartmel . 849,976
Basket handle, .J. B. I\ennv ....... . 849,402
Beam, G. B. & G. D. McLean.. . 849,917
Bearing, c¢olter, T. R. Wallis. . . 849,948
Bearing, roller. A. J. Morse.... . 849,488
Bed, bottom. spring, .J. Reilley 850,118
Bed, folding, S. E. Twitchell.. . 849,943
Bed, folding, Schauer & Graff {50,103
Bed pan. H. Gold............... K49 472
Red rail joint. iron, 7

. Iredericks

Ded, spring, 1, IT.

Todelothes holder, T.. IEenry L. 849909
Dedstead,  coueh, J. . Dvett. . 850,121
Bett. convevor, Iouchin & Fluber.......... 850,002 '
Benzine  efe,  apparatus for recovering,

A. E. Vincent....... e e .. 849,645

e

is
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Beverage making device, D. S. Holley...... 849,613
Binder, loose leaf, W. Shalleross ...... . 849,430
Binder, loose leaf, H. . Buchan . 849,973
Binder, temporary, K G. Dow............. 849,836
Block making apparatus, molded, J. O.

Winston ......... . .. 849,824
Boat, U. R. Miller... 860.03 ¢
Bobhm holder, A, E. s 850,099
Boiler tube scraping ap[uudtlm 849,898
Boring machine, 1«‘ H. French 850,085

Bottle, T. |
Bottle, C. I
Bottle, I H:
Bottle closure, J B s .

| Bottle closure, A. . Batchelder,

i Christian .......... ... ... . iiea. 849,368
Bottle filling machine, S, M. Heulings..... 849,735
| Bottle stopper or cork extractor, J. B. Short 849,508
Box, (;. Palmer....... 850,095
‘Box handle, N. L. Barmore 819,358
Bracelet, I. M. Sylvester.... 849,755
Bracket, 1L E. Holland. 849,398
- Brake shoe, C. W. Booth... 849,722
Branding machine, sheep, J A. Magelssen 249,691
Brick lundling implement, hollow, C. 8.

Hall ... 849,897
Brick mold, . 850,038
I Broiler, .J. 850,058
Broom comm Saw machine. A. J. Middleton. 849,804
Bucket for dredging purposes. scoop, C. Pay 850,096
Buckle and cockeye for harness {races, eomi-

bination, W B. Knapp.. ............... 850.115
Ruekle attachment fer Stmps, J. Van Cleve 849,516
Buckle, cross line, I7. W. T Mitchell 819,186
Bnilding block, S. T. Playford . 850,018
Building block for chimneys, B. C. Newell 849,694
Building  pumposes.  anchorage for, R. P

Smith ............. . 849,817
Buoy, W. C. Becebe. .. 849,362
Buoy, life saving, W, 849,887
Burner, B. A. Baxt 849,209
. Button, A. J. Levy 849,740
Button cutting and sawin -

matie, J. W. |H0.S
Buttons, broeches, belt clasps, and buckle-

fronts from horn and hoof, ln.lnufacture

of, T". H. Grove .........cccoonunn 840,608
Cables, steel \um)m(mw structure for olc -

trie fransmission, A, K. Manstiold. 849,908
Caleining furnace, 'C. McNeal..... 850,041
Camera stand, K. Nelson............... 849,507
Can cover fastener, C. E. Bertels, reissue. 12,629
Can opener, A. G._Snowdon............ . 819,029
Can top, powder, J. H. Goss. snmm.
Canopy frame, I. E. Palmcr..... 849,308
(‘anopv, ventilating, W. L. Iofer 849.611

sant hoak or n(‘avov P. Drice. 850,051
(‘.u- hallast, Proctor & (.naegv 849,854
Car construction. I, M. Brincker .

849,827, 840,828
Car construction, passenger, I'. M. Brinck-

erhoff ... ... . . i i, . 849.826
Car coupling, J. R. Mitchell. ....... 849.412
Cat cover, railway, (. .A. Heimhuceher

840,785
1

Car draft rigging, railway, 8. D. Wright.. 819.6
Car draft rigeing, railway, W. Slayden. 4
Car friction draft l'i;“*in;: railway, -
c O’Connor .. LR 849,562
ar friction sprmg l]laft rlggmg

J. 1. O'COMNOL, . .. enanns L 849,560

Car mover, M. N. Shel 849,923
Car, railway, D, L. Minier 349,4]1
y Car replacer, (. H. Hess. 849,393
i Car roller side hearing, .
Townsend 849,515
i Car roof, W. J. Wheeler............ 849,518
Car roof frame, hox, Bmerick & Bundy.... 849,382

Car seats and the 11]\(’

K. G. Budd.
Car step. L. \mfvm
Car step, oxfension,
Carbureter, P. G
Card feeding device, automatije, W,
man ...
Card sorting |]uvu'0, D.
H

rail connection fnr

! 819,657

Carpet stretcher, C. 84{]097
Carrier.  See Barrel and box carrier.

Cash checking machine, B. Guess.......... 849,173
Cash regster, E. Van Camp . 819,869
Casket b'm(lln W. T'. Fisk. 849,669
Caster, W. Imbt......... 30.009
|(‘atqmom‘|1 bandagp N A. 0.725
Cement block machine, J. Y\A Herrmz. 849,392
Cement for resisting  water, 1mperme.1b1e,

G. Frollo ............... 849,778
Cement kiln, J. 8. Wentz. .. 849,873
Jement post, W. F. Varney........ . 849,759
Cement post mold, W, E. Varney.. 849,760
Chair anc table, comhination, (.

AN e e 849,397
Chair head rest, barber's, B. F. Buchanan. 849 595
Chalk line holder, M. \. Reare.. ceeeas. 850,052
Chock, J. M. Thoma & .. 849,937
Churn and butter w ()I’l\el NERRS Kapli. ... 849,688
(‘1ph<'1 code, telegraph and cable, F. Ww.

Lictzow . ... 850,001
( ircuit <h,m:rmw meehamsm LG - 849 443
Clamp, J. C. Adams . 849,354
Clamp, J. B. Danforth. 249,080
Clamping ring, .J. CLuk. .. 849,371
Cleaning apparatns A, B, %aller 849,641
Cleat, wire. J. W. Stoele. .. ... .- 849,930
:Cleaver and meat tenderer, lumhmm] .

White . ... e .. 849,648

Clothes line fast('ner LA C. A DPn]M .. 849,983
Clothes line sauppert, J. II. Ruehmling.... 849,428
Clothes line support and holder, Windt &
i MatliKQ oot it ie e S19.876
Cluteh, A. J. Morse.. 849,487
Clutch, Potter & Johnston . 849,697
Coaches, skirt guari for

LS .. 849,839
Cocks, pressure regulator for gas, M. W.

Longft‘llow ........ 849.406
Ceffee pot, C. M. Ow sh . 84961
Coin operatei mechanism, J .J. W 00(]

849,447, 849,448
Coke separating and dlsehargmg apparatus

W, Schumaclir . L., 849,429
kD brigquets, qipnure s B Wagner. 849.947
Column, metal, R. B. White, 849,951
(ombmatlon wrench, B, Ellingson... 3411 {01
Concrete block machine. A, 0. Thomas. 849,704
Concrete blocks, curing, J. W. Jackson..... 840,790
Concreote  building blocks, manufacturing,

S. Hendrickson.................... 860,112
Concrete ceilings, hanger support fer, A. J.

Perkins ........ .. .. i, 850,007
Concrete (()n\lln(tmn, reinforced .

Scofield .. . . e 849, ‘)22

Conerete form, J

Jarmo 849,885
Conerete mixer, K. E. Flora.. ... .. 849,732
Concrete wall mo](] W. H. Anthonv. {50, lQﬂ
Condenser, sectional, W. Van den Heuavel.. & 19,944
Condenser, surface, (. N. Tatarnicoff. 849,866
Condnit hox, C. A. Ilinsdill........... 849.1195
Condnit connling. electrical, J. A. Neth. 819,117
Condnits, plug for sea]ng unler"roum],
. W. T MeGowan. ..o v |10, 115
| Connectine rod head, W. W. Sleeman. Q10,6142
Convertible table, F. A, Richter...... 850,056
Conveyor, erogs. €. Bradford........ S49.501
Conveying asnaratus, F, H. Wolever 850,107
Cooker A\, Majar . 85NNo8
Cocker, AL TC Schulte, .. 850.060
Cooling annarstns, W. Hr\ ....... . 819 993
Cooling aftachment, T. \. Aitou... Loo849.T1
Core separator. JJ. P Mallefto.. ... ..... {50,116
Corn. annaratus for the treatmoent of seed,
. P. Paulsen e e e e 849,567
+ Corn. (evice for toQtlns' the germinating

nower of seed A R, Framed

; Corn thinner. J. P. Benneit

rchment, N, (\'h)\*k«u.x ..
R. E. Legge

Corset alta
(lorset busk,

i Counter die and making same, P. & M. L(’h-

nert FE T
Crane, .\, V. Kiser..
Creel. T. B, Palmer
_Cultivator  W. (. Hinton..........
Cultivator attachment, J. J.
Curtain fixture A, G. W. Brown
Cartain nole. T €. Renm. ... . S4

Kirsch 810 OQ()

Cnrtain «tretehi and thvm" devier, lace,

AL Proctawe Lol Lo.... 849.853
!(‘m:hi--'l wheel T P walder.. . oLl 850 (NN
Cnspidor, N. R. Thibert. .o o ... SHOHTHR
! Cut-off and drafnage apnaratus, W.
Cut-off, automatic, J. B, Patton..
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13 star Foow and [Cycle driving and braking mechansm, II. P
Be:

Powar TOWDSEN®  tvvveeeireennnnenannennannnas 850,077
rew Cutting | Deck plate, A. R, Hurlburt............... 849,618

e Dental tools, guard and moistener for, C. A.
Avtomatic SEVIEL  + et omenaeneeesneeeaaias 849,702
Feed a es Desk, hotel register, F. F. Doleshy....... 849,603 .
Die. See Counter die. .
FOR FINE,ACCURATE WORK | Die stock reamer attachment, F, S. Barnes 849,880
Send for Catalogue B. Bish washing machine, J. Krehbiel....... . %ﬁi&),gg’é

isplay cabinet, M. T. Brennan.... .. 9,

SEN';;%AS &A%‘LSS‘TFG‘ co. Display rack, T. E. Arnold.. 849,589
ater Streety | » | Display stand, J. B. Gordon............... 849,676

Seneca Falls, N. Y-u u&ﬁ Distilling, concentrating, and evaporating

liquids, J. B, Siebel........... 849,579
Ditching machine, M. P. Carpenter. 849,458

Dock, floating dry, W. T. Donnelly... .. 849,378 !
Englne and FOOt Lathes Doll, S. A. West......ovviiiinnnnn. .. 849,588 STRENGTH oF
MACHINE SHOP OUTFITS, TOOLS AND Door cateh, G. W. Mallory.........coo.oonn 849,692 . b
SUPPLIES. BEST MATERIALS. BEST - Door for cold storage rooms, swing, J. F. R GIBRALTAR L
WORKMANSHIP. CATALOGUE FREE Drucker ........ieiiiiiiiiinnoninanans 849,775 ]

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0, { Door, metal, A. Mandry.......... .- BiOT2

Door stop and lock, C. J. Tatum ,9¢
—_— T T T T ~— | Dough dividing and scaling machine, F.
F d P aud Turret Lathes, Plan- | Sreieh  ......ceeioceieaiemeesoieennn. 850,074 |
00t an ower ers, S]a)ers and Drill Presses. : Draft equalizer, @. J. Bee....... .. 849,3¢4
SHKPARD LATHE Ce. 133 W. 2d St. Cincinnati, O. | Draft equalizer, H. W. Bourret... .. 849,526
. . . ... . [Draft rigging, C. J. Nash........ .. 849,556
Drinking trough, J. Dintaman.............. 849,728 |
‘7 d Drum attachment clamp, Wanamaker & :
ee er Leedy .iiiiiiiiii i i
Drying frame and stretcher .

Counters Drying machine, J. M. Spencerisecescecses. 849,581
Dust guard. H. Bensch . . . -
te register reciprocating Dye gnd making same, yellow monoazo, TOOk Out ]lfe msurance in The Prudentlal
mevements or revolu- D A. 111‘. Lask:;...;x...l...l.,.]; .............. gig,ggg
tiens. Cut full size. ve, yellow wool, A. L. Laska. . , s
- Eie foster, O, Lingemimm,rerr. o o 549,405 five years ago for which he pays a yearly
Booklet Free eStel. A
VEEDER MFG. CO. Electric circuit drop, W. {-I Robins. .- 850,1()% . f $7 087 50
. . Electric igniter, W. H. Blood, Jr.......... 849,59 N
18 Sargeant St. Electric machine, dynamo, S. S. Forster.... 849,870 premlum o d . * . . b *
Hartford, Conn, Electri‘c machine, dynamo, E. F. W. Alex- 49,713 . . .
ANEMETSOI .+ .vviuinviinnenneinnnnnnennns A
ggg,%;gg%g?gmmg- BleciHiC maenines, oo o copiiiie o Recently the Company credited him with a
and Fine Castings. - or brushes of dynamo. C. . Spiers.. ,643 1 « .
..... - Electric machines, cooling dynamo, Whitney : CaSh leland Of - . . . - $6,012-50
H ) §=3 & Tireill ..o 849,706
..... — e — Electric machinery, brush for 3 - -
C. W. SPIEFS..l...eooiiiiiniiiioennt 849,511 But he valued Prudential Protection more
Blectric motor regulation, R. Stebbins 849,582
Elect itch, E. M. Hewlett............ 849,684
TTas no. pimps, e valven Ng | Dlectric “Switch and alr gage. Siionti than ready cash and so he has used the
piping required to supply it with pressure controlled, L. H. Westphal, d. .d d h .d .
water. Alwaysready for use. Sim- . 849,762, 850,081 ividend to purchnas€ paid-up 1nsurance
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properties and application of steam in its various uses l{/jt)gd:;:itsmg or affixing pronged, W. R. 849,847 |
are included, which in themselves form a most valuable TLubricator. Séé‘ En ne lubrcator """"" ! H
and mmstructive section ef the work. i g1 1 - 4 iy
Nearly Two Hundred @uestions with their Answers Lubricator, G. W. Blank.................. 849,966
on Steam and Klectrical Engineering likelyto be asked Mail bag catching and delivering apparatus,
by the Examining Beard are included. These ifstudied Fraser & Kline .....coviiiiiiiinnnnins 849,673

by you will help vou to procure a license. This book is Mail carrier’s cart, W. @. Covey .. 849,660 '
thorougbly reliable and practical, and net euly a guide Mail carrying device, A. A. Lutterman . 849,551 °

]
but ateacher. As a text book it is the latest and best Maijling or post card, L. Reiman...... 849.42¢
authority on the subject. It is fully illustrated with Massage device, F. S. Cartwright. . . .. 849,529
detail engravings, not to be found elsewbere. Massage instrument, W. G. Shelton. . 849,924
- Matrix backing, F. H. Brown, et al.. . 849,830 -

Measnring electric capacity, apparatus y
Shoemaker ..........ceuieeennniennn 850,064

PunCheS, Dles and TOO]S for Meass%rm aénstrument high potential, H.

Manufact p g T T e 00 Its Manufacture and Uses
eat_cutting machine, it .. ,
al]ll aC lll‘l&lg ln resses Metal bending machine, G, H. White. .. 849,764 '
Metal pipe, flanged. L. H. Brinkman.. .. 849,883
By JOSEPH V. WOOBWORTH Metal pive, fanged T, M. Drigkman....... 340882+ 1 A PRACTICAL TREATISE
Metal shaping machine, J. M. Rude........ 849,501
Price $4.00 -Milkingl machine, cotw. %ﬂ. M. Vgorcester‘.. 849,521 BASED ON
e , Mineral strata, extracting an recovering
A p]‘facltllcahwotrktofdgﬂ(w the vﬁlatﬁllzall;]ek contents of sediment- 049,524 DR- MAX MAERCKER,S “ INTRODUC]:I‘DN TO DlST".LATION ” AS
pages fully illustrated by ary. D. R. Baker. ,
heng]yani engravings, | \old, 3. Thomas. : | 849936 REVISED BY DRS. DELBRUCK AND LANGE
2 verelurnzdla 1 =l
Die Mukirg, buncy Mak- oy &ﬂ%?g:’,ise???}l .................... 849,514 COMPRISING
ne, Die =inking Sheet nioniiine machine matrix. J. McNamara.... 850,094 Raw Materials, Malting, Mashing and Yeast Preparation, Fermentation, Distil-
Metal Working, and Mak. M holder. M. B. Forrest 849991 14 ’ gl_
ne of Special Tools, Sup-, MOD, holder, M. J0. Forrest. ... .. omieass 849 lation, Rectification and Purification of Alcohol, Alcoholometry, The
Presses, Pevicesand Me- Mortising machine attachment. < dJ. ay- v | d S ﬁc ¢ f T F e Al h l Meth dS fD
ehanical Combinations for BOIL it 849,389 alue and Significance of a Tax-Free Alcoho ods of De-
fanching, utting, Dend- Mosquitg bar, canopy, A. 1. Jennings..... 8497911 naturing, Its Utilizationfor Light, Heatand Power Produc-
r r rock dr r L
Drawing, - Eomprassing o C. I Shadallress oo S0 gag57g 1 | tion, A Statistical Review,and The United States Law
and Assembling Sheet Mowing machine, J. R. Weatherly 849,761

Metal Parts and _also Mowing machine, L. Kaufman..
Articles of other Mate- Nugic leaf turner, G. Paris

 Saogo - | By JOHN K. BRACHVOGEL, M.E.

L. 849421

Tials in Machine Tools. ! Musjc leaf turner. W. G. Benson .. 849717 . ;

Two Iundred and Ten:jhiygjea] instrument adjusting dev 3 I 528 pages 105 Eng"amngs prlce! $4’00
Processes are clearly de- . ™y T ST T T U 849,737

gl(‘:sl;ttt)eedd, %%dis VfVI(IJIII‘ ijls];mg: Musical instruments or players, rell carry- \ . .

companion volume to the ing mechanism for automatic, M. Clark 849,831 HE value and significance of a tax-free alcohol

author’s elementary work | Nautical signal, F. C. Berwick............ 849,96 have been so widely discussed in the press and

4 entitled ** Dies, 'IbelrlNut, axle, A, C. Willis........ . .. 849,952
I(\%OrtlitI'UCQIOH and Usﬁ | Nut lock, W. W. Diviney ... .. 849.37¢ periodical literature of the entire country, that
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rice ' Pactan™ S, Holmes 1l Saon hensive work of its kind which has been published in
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Do You Want Your New Building
Really FIRE-PROOF?

Fire-proof construction means larger profits to the building owner. These channels of profit
vary so greatly with the use to which the building is put that it is impossible to make specific
statements without a knowledge of all the conditions dgpveming the building and its occupancy,
but in every case fire-proof construction means reduced insurancecharges,savingsin repairs, and
no deterioration with age.

This applies, however, only to a building that is really fire=proof. On this point there is

. great confusion of thought even arnong
men who should be posted.

A Building Which Is Simply Non-
combustible Is Not Fire-proof

Marble, limestone and granite are all
non-combustible, but they are readily
destroyed by even a moderate degree of
heat.

THE OPINION OF
AN AUTHORITY

HE late Frank E. Kidder, C. E., Ph. D., in
his “‘Architect’s and Builder’s Pocket-Book,”’
designated Clinton Welded Wire as ‘‘the

ideal reinforcement for slab construction.”” We
quote further from this authority: *“, . . the
carrying wires may be varied, both in size and spac-
ing, to give the necessary area for any given weight
and span, and the distributing or cross wires may
also be varied in the same way. The direction of
the wires coincides with the line of stress, so that
there is no tendency to distort the rectangle of the
mesh. The cross wires, being welded to the carry-
ing wires, are rigidly held in place and prevent the
latter from slipping in the concrete.”’

CLINTON WIRE CLOTH CO.
CLINTON, MASS.

Unprotected Steel and Iron Are
Not Fire-proof
Insurance records are full of instancesof
such buildings totally destroyed by fire.
@ur illustration tells the sfory of omne
such building.

e R L

Concrete Is Not Fire-proof

- Our second illustration tells the story
. of the effect of fire ou a concrete struc-
Effect of fire on unprotected steel—socalled ** fire-proof ** ture. Captain John Stephen Sewell,

constructien, Name and location of above
building sent on request.

ST AT s IR e

Building Engineer for the United States Government,

says:

it Under temperatures of from 8oo to 1,000 degrees F.,
possibly under temperatures as low as 600 degrees F.,
Portland cement which hasset begins to lose its water
of crystallization. As long as the necessary tempera-
turefsm aintained the loss progresses, until finally all
or most of the water will be driven off and the cement
or concrete will have lost most of its strength—in fact
will be ruined.”

Terra Cotta Hollow Tile is thoroughly fire-proof. It
is the standard material for fire-proof construction.
It is given preference by every prospective building
ownet who thoroughlyinvestigates the subject, 1t is
recommended by leading architects invariably, It is,
however, not alone in the material used under our
methods that we claim superiority. The National Fire
Proofing Company is the largest organization in the
world devoted exclusively to the fire-proof construction
of buildings, and we believe it to be the best. )

If you are going to build you cannot look into this  Effectof fire on reinforced concrete struc
subjecttoo early, whether your plans are made or not. ture. A so-called * fire-proof”’ build-

Our literature will be gladly sent to any interested ing. Name and location of abeve
person upon request addressed to our Chicago office. building sent on request.

NATIONAL FIRE PROOFING COrPANY

Contractors for Construction Fire-proof Buildings
Manufacturers Terra Cotta Hollow Tile
CHICAGO, 807 Hartford Bldg. PITTSBURG, 1107 Fulton Bldg. NEW YORK, 1607 Flatiron Bldg
PHILADELPHIA. 407 Land Title Bldg. BOSTON, 807 Old South Bldg. MINNEAPOLIS, 307 Lumber Exch.

$T. LOUIS, 587 Victoria Bldg. WASHINGTON. 807 Celerado Bldg. LOS ANGELES, 507UnionTrustBldg.
LONDON, ENG., 27 Chancery Lane.

Twenty-six Factories Throughout the United States

|
|
|

Write for the new catalog of the Clinton Fireproofing
System—the System with the Continuous Bond—of which
Clanton Electrically Welded Fabric Yorms an inlegral

pait.

At the same time, ask for a copy of *“ Clinton Wire
Lath,’ a practical and authoritative handbook on lathing
and plastering | lustrated with working drawings. Rotle
dublications senl free on request.

D e Ll

Sweet's Index describes and illustrates the Clinton
Fuepreofing System—the System with the Continuous
Bond—and its application.

The berderisa photographic reproduction of a section
of Clinton Electrically Welded Fabric.
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FIRE - PROOFING
DEPARTMENTS :

ing ; Washlngion @ 1 ) H
e ! Ushurgh ¢ Houston B Partl-
Alb OI' -‘ H I,I:l- 11.';\ ltl!lfﬂ ¢ Ulinton Wire Uloth 4
olumbus : hyle & an, 8% K. Droad 8¢, ¢
ert Oliver, Hunkins-Willls Lite & Cement Co,, South End 15th nnns
1 MADISON AVENUE San Franciseo : L. A. Norris, 858 Monndnock Bailding;
NEW YORK Sealtle ¢ Lo A, Norris, 909 Ajaska Doilding.

i Bai g —

Pictures, making, B. B. Strope............ 850,075 |Ssm.ple mixer, U. A. Garred............... 849,540
Pie cutfer, C. B. Lewis.. .o e il tsz |l AUTOMOBILES | Sty B 3 L Truin oo ens o --... 849,383
Pile fabric, woven, G. Zimmermann....... 849 877 Sash fastener, window. L. C. A. Denlea.... 849982
Piling, interlocking metal sheet, G. E. Nye, ’ BOUGHT., SOLD AND EXCHANGED Sash lock, C. 8. LowthorP.......e...co.n.n 849,800
850,043, 850,044, 850,122 The largest dealers and brokers in New and Sash operator, automatic, Nees & Venske.. 849,490
Pipe and rod grip, C. A. Killian........... 849,623 Second-hand Automobiles in the world. Send Saw bladet edges, géige for  determining
Pipe bendng machine, G. H. Reynolds...... 849571 f h curyature of, S. E. Smith.............. 849,510
Planters, wire guide for cbeck row, W. I, 4 or complete bargain sheet No. 129. Sawmill carriage, D. Crane. .. 849,601
Jogerst ... i Pty 850,012 TIMES SQUARE AUTOMOBILE CO. Sawyer, steam, S. V. Ahregvg: ~~~~~~ .. 839353
Plow, J. M. Samuels. .. 849575 New Main Entrance 1599-1601 Broadway Sreen) housey [partable, HT AWingrenSLECITIT, 810708
Plow, J, B. Jobsen.. .............. 0 850,011 and at 217 West 48th Street, New York SealtnzNmetal An glass, G HojMeeker?. . .. 8503029
Plow attachment, harness, G. E. & J. A ' u Seat, J. L. Zune................ vereee.... 849451
Lile " o 850025 geag baﬁk ]gup(];oré. dBi F. Fortiner.. o gggggé
A joogc v eat en .G Budd........oiiiieiiinin.s ,
Flow, ditching, C. T. Howell... - 850,006 |Seedlng i’mplement, hand, E. W. Ferguson.. 849.988
Elow, S, Jamd  sepReagr, 840,577 $4o MOTO RcYc LE Sewing machine, shoe, J. A. Rhoult 850,055
ebrell. .....o.unn.. X : 1ne, e e O U »
) Post hole digger, G. W. Zwiebe 849957 - - a0t Sewu_lg.tmachme tucking attachment, F. W.
] Postal souvenir folder, W. H. Cowee 849,796 > W ehave the largest line of New [ | Keiter ........... Ceseeteiaaeir e 849,620
s A d andused Moter Cycles, Paits and § * Shade Mhacket, window, C. Doehler, Sr 849,377
unite style, I'otato digger and cotton chopper, combined, f=) Supplies in the cew try, at the } Shade bracket. window. s F ’ *° 849’892
fit, comfort and : i R Irause .. ... iiiiiiiiennnnnnnns 850,019 lowesttp];ces.wEvery :'vltlaclhini | Sbhaft coupliné (ln (S)W,Searleox """""" 849,86‘)
R " " P s X 3 e . & < Neanle, . .. ... . ,86¢
fd“]mbﬂ;l‘y' and bec:;useed I‘ot.x(t;ocsH%lt r;d other tubers, growing sweet, AT g\]ﬁm;;uely;xduz ixesl]o“;:;gglse ‘ gﬁa § : supportt, Wag‘]’ln'l 3¢ DB- Nwet‘}e"“ : . ggg‘i’ %8
of this they are preferr Power transmission device, W. F. Howe.... 849,617 e w1 L House in'the world, Send forour § i Shaft supporter, vehicle, E. Nestler........ A
Ly good dressers. True popu- Power transmission ievice: G. E. Blake.... 849768 [ | - . - #25 1907 Catalog. Hepalrs a specialt g Sharﬁenggspl:ai:]v;er mowers, apparatus for, T
tarity cannet be dxvorc.erl' from gﬁﬂﬂg; mlgch%;ef“fe“‘}: "Beeken. ...l gﬂg}gi‘ Harry R. Geer Co,, 851 McLaran Ave., St. Louis, Mo. § [Sheet metal _receptacles, press for closing
genuine worth and superiority. Printing machine, fabric, A. McNicol 849,489 i and opening, J. Merckens........oeeees 850,092
Ask your dealer for * Wachusett'' Printing on stone, apparatus for, R. Reiss. 849,639 iShoe tree, A. Fuller.......... - 849,894
make. Booklet free. Propeller, A. Dafedzic ............... - - 849,533 . . S, e o, I “muge i
WACHUSETT SHIRT CO. B JErclleradistins fexkee, W. B - for the | Stenal system, mining, N. 8. Richniond. .. 830100
= Dept. 2 - . Pulp ;:aaking 'app‘aratus sample ‘t'e.s.t‘e.r“f.o.r. g Signals, transmission of, A. Perrin........ 849,919
Leominster, Mass. | | s M. R. KEnNedy ..e...eurensvesse.-n. 850,017 Sizing or finishing media, manufacture of,
Manufacturers of Pulverizing or grindng mill, J. W. Fuller, WRITE FOR NEW 1907 CATALOG = t(_}. Morpurgo pacoaacsc i uadioo: gig,éf}g
@ lqotos 000 0 dag s o T 849,779, 849,780, 849,782 ! SET— S e COCEEF Ami e e DEFeteuxs, Siopae
Pulverizing or grinding mills, metal ring / LARGEST PARTS AND SUPPLY HOW oW, HN N gkl CTiom. ge 2 000 SRS ) ok
L Shire 20T, J. W. Tuller, Jreu.nrsienneeennens N HOUSE IN AMERICA Soap Mlepensets Body Levis o
.y LG Pump, H. "G ClAY oo Jdciesols oo oeiag : ) - T |, OO0 0 3 L olsieis e oee TG g
S st pamp. ete ur OF g6 iadhier, 0 ) Nestadt Automobile and Supay Co, | S beldini or retaiming device, bE
Pump, bottle, G, E. Cordeau..... . )11 84977 4358 oltve St St boin Mo ) Soap recepfacle, &L Thomme. 1L LI 849567
inlet valves, unloading device for, oap sheet fluting apparatus, Houchin &
g g J ! 8199 E DETAILS—A VALUA.|g Huber S3go
W. R. McKeen, Jr....ccvieiieinnnnnnns 849,916 GAS ENGIN y,— | P Sesseiieecaiaas e e y
3 s : F A oap sheets and articles resulting there-
Bunp gmezoutyo, PR, Seowitt. o ble and fullyillustrated article on this subjectis con- from, forming fluted, Houchin §L Huber 850,003
Pump rod bolt, L. W. Curtis.. . tained in SUPPLEMENT No. 1292, Price 10 cents. FOr | 504 or walk trimmer. D. L. Rose 850,057
Pump support. J. S. Weiser............... sale by Munn & Co. and al) newsdealers, Shend indicaton B Olmer: o 5, 00T
Pumps. counterbalance attachment for, F. C. Speed indicator, recordin RPBrow ' 849'8%4
METeh M. PR e . 849,802 | .o REX” The Killg Of Hill Climbers SI[)Jeed llim]iting s i‘ g‘I o n.. s
Pumps, oil cup for air, W. V. Turner...... 849,868 3 Triable. R B Rose e
Punch and die press. G. H. Bartlett. 849,881 A Spee;a’frf:hamsm' variable, R. E Rose- 40550
Putty remover, W. H. Hauver...... . 849,681 7 s LD N yw gl s d iCCCl """"" SSO’W'I
. Rail jont, J. H. Mavtin...... . 849408 = Moto}ﬂcycle concern in the: orld. Speed recorder, 5 3 awson. o e
The new process for tl‘aﬂSfeﬂ‘mg any Ppoto- Rail 'ioinf C. H. Stephens 849,434 S English Road Record 836 miles in 48 Spike, T. J. AREIS....cciiiitireunrnannnnen 849,712
graph to any surface. Indestructible. Pillow Rail Joint. W. T, Grg i ' 849,607 beurs, 36 minutes. A high class im- Spinning and twisting apparatus, ring, J.
Tops, etc. Can be washed, For sale by all Radl ']n'nt' | paee o ) 0620 M 1+ rtcd machine, same price as Ame- | Hayden, Jr. «.ooueeeeneaeacaoarannnens 849,734
dealers in Photo Sugphes. Or sent to any RailsJ fi-‘(]n]' s ‘pealdinz ym'e'a.n‘s' for preventing X ’ rican machines. Let us send you | Spnning short stapled fibers, drawing appa-
address on receipt of 25 cents, Sample ont T B VeI e L2 % g49.946| N J 1wl details and puice list, The vatus for, J. Perrin......... e 849,812
Satin Free, . STwa v s W West 1 '3 - .. o —— “REX” sold ouly by Stacker, hay, F'. A. Kime......... eseesesioe 849,796
Railway crossing, - B R ONTE - 849.446 5 Stains and restoring paint or varnish to its
CHEMICAL ART CO., Railway, electric, S. B. Stewart, Jr. . 849703 | FRANCO - AMERICAN AUTO & SUPPLY CO., orizinal #1095 COIB oeition MorP Ao rin
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Classified Advertisements

Advertising in this celumn is 50 cents aline. Ne less
than feur ner mere than ten lines accepted. Ceunt
seven werds te the line. All erders must be accem-
panied by a remittance. Further infermation sent en
request.

BUSINESS OPPORTUNITIES.

PATENTS SOLD ON COMMISSION.—If yeu wish
te buy er sell a patent write ter particularste E. L.
lferllnns, 72 Bread Street, Besten. Patent Sales Exclu-
sively.

I SELL PATENTS.—'Tebuy or having ene t e sell, write
Chas. A. Scott, 719 Mutual Life Building, Buffale, N. Y.

WANTED PARTY WITH IMPROVED GASOLINE
Engine. Have a finely equipped plant fer manufac-
wuring same. Feor fullinformatienand particulars, ad-
dress Bex 114, Arlinguon, Vt.

HOW FORTUNES ARE MADE.—Incemesdeubled.
Expenses reduced, Mentien eccupatien, drawbacks,
aspiratiens, etc. Salable inventiens wanted. Mutual
Benefit Club, S., 537 B.55th St., Chicago.

INCORPORATE YOUR BUSINESS. Over sixteen
hundred charters precured fer my clients. Write fer
cer eration laws, blanks free, te fermer A ss’t Secretary

tate, Philip N. Lawrence, Huren, Seuth Daketa.

A FEW DOLL ARS will start a prespereus mail erder
business We furnish catalegues and everythingneces-
sary. iyeur easy methed failure impessible. Write te-
day. Milburn-Hicks Ce., 718 Pentiac Building, Chicago.

SALE AND EXCHANGE.

FOR SALE.—Patent en best Switch Leck ever made.
Only twe parts. Simple and streng, Canbeused as a
lock fixed te stand er separate, just as eperator desires.
Isatime saver. Fer particulars, address Hans Paulsen,
Bex 217, Orting, Wasbingten.

A 1903 EIGHT H. P. CADILLAC TOURING CAR.
In fair cenditien, with lamps and tires. Price $125.
Fer furtber infermatien addressJ. W., Bex 7/3. New
Yerk City.

HELP WANTED.
WANTED.—A SUPERINTENDENT.
Syracuse Chilled Plew Ce.,

Syracuse, N. Y.

WANTED .—2,000 yeunr men for Policemen, Fire- !
men, Chauﬂeurs, Clerks. Positions guaranteed er tui-
tien refunded. O’Brien’s Civil Service Scheel, 385 6th
Ave,, City; 15 Myrtle Ave., B’klyn; Phone 4594 ‘Chelsea.

DESIGNERS.—1'echnical scheel graduates and men
with practical experience cemmand large salaries in
this llne of werk. Seme attractive openings new on
our lists. Write Hapgeeds, 305 Breadway, New Yerk.

SOUVENIR POST CARDS.

25 BEAUTIFUL POST CARDS mailed te an&address
for 12¢. A great variery of subjects. Sold by some stores
at 2 fer 5¢c. and ethers at 5c. each. Defiance Studio, 6
West Breadway, New Yerk. Pricelisttfree.

LIFE-MOTION POST CARDS.—New Yerk's latest
fad. Applicatien of a light preduces meving picture
effect. An evening’s funcan be previded with aset of
these cards. Special Offer—Set of 9 asserted subjects.
pestpaid, 50c. Eagle Card Ce., 2 Park Place, N. Y.

1,000 POST CARDS §6: 500-§4; madete erder frem any
Phete er Print with yeur imprint en each as publisher.
Werkmanship guaranteed. Geeds delivered within 19
days. Rich Pbete Precess Ce., Dept. F, 28E. 23d St,N.Y. .

FACTORY AND MILL SUPPLIES.

STOP PAYING WATER RENT at yeur mill er fac-
tery. Erec: a Caldwell Tank on a Caldwell Tower er
yeour building. Plenty ef pressure fer every purpose.
kire pretection besides. First cest only cest. Dozens
of references right areund yeu. Jehn T. Stearns &
(/0 ., Silk Manufacturers, eof Elmira, N. Y., say:
‘“Bon’t see hew a factery ceuld de without it. » Qend
for Illustrated Catalegue and Price List. W. E Cald-
well Ce., Statien D B, Leuisville, Ky.

MACHINERY.

REMOVED te larger quarters, we effer eur iarge |
steck of new and secend-hand macbinery; alise beilers,
engines, dynames, metors, materials and supplies.
Liberty Machinery Mart, 153 West Street, New Yerk.

TYPEWRITERS.

PERFECT FAC-SIMILETVYPEWRITTENLETTERS
executed b;
high speed machine equipment, afferding every ear-
mark of the genuine cepy, bring bigeer returnsthan any
other ferm of advertising. We match type, celers, ete,
and fill in names, salutatiens, etc. Get wise te all we
effer in the line of macbine addressing, cempiled lists,
letter co mpesitien, etc. Phone 2387 Werth. Nichels
Mailing Ce., Dept. 8 5 Reade St., New Yerk.

MULTICOPYING. The Bensinger “Rapid” Duplicater,
quick. inexpensive device, benefits business and prefes-
sienal men. Exact cepies, ferms, letters, diagrams,
music, er an(gthmz in pen, pencil, typewriter. Particu-
lars free. N. Bensirger Co., 34 Stone St., New Y erk.

TYPEWRITERS.—Caligraph, §5 60; Franklin, Ham-
mond, Densmore, Yost, $10.08; Romlngtun Williams,
3;1‘) 09; Oliver, Underwood, $35. Send for catalogue, all
guaranteed. 'I'ypewriter Cc., Desk G,217 W.125th St. N. Y.

TYPEWRITERS—Caligraphs, §; Visible Writers, §3;
Hammend, $10; Reminzton, $12; Remingten, twe-celer
ribben attac ment $18; all guaranteed Send ter cata-
leg. Typewriter Ce. (Dept X), 217 W. 125th St., N.Y. City

SPECIAL BA RGAINS.—Remingten Ne. 2, writing twe
celers; Densmere, Hammend, Frankiin §15 each shipped
Pﬂvﬂege of examinatien. W rite fer cem plete camlo ue

b.'* Kagle Typewriter Ce., Suite 11, 237 Breadway, N.Y.

STANDARD MAKES BETTER THAN NEW at
prices aslew as anywhere. Theroughly overhauled and
rebuilt machines at 1-3 manufacturers’ prices.
Typewriter Exc., 246 B'way, N. Y. Reliable repairing.
Telephene 6328 Certlandt.

ELECTRICAL.

CALL AND SEE OUR UP-TO-DATE Electric Cigar
Lighter just patented. Pocket-lamps, flashligbts, scart
pins, etc. All modern imprevements. Atlas Electric
Mfg. Ce., 40 West B’way. Tele. 6049 Certlandt.

PHOTOGRAPHY.

BARGAINTIME IS HERE. §
high grade lenses and cameras.
m‘ exchange, write us fer lists.

9 W. 28th St., New Yerk City.

AL L CAMERA USERS sheuld subscribe fer the
sher and Camera and Dark
per vear. Monthly com-
:5, picture criticism, answers
Am. Phete Pub, Ce., 361 B'way, New Yerk.

¥lendid epportunity in
yeuwanttobuy,sell

PATENTS FOR SALE.

FLAG-HOLDER, just patented. Snap. Can make fer-
tune during Jamestown Kxpesitien and next Presiden-
tial Electien. VWillsell outright or te right party on roy._
alty. N.S. Makepeace, 213 E. Monument Ave., Dayten. O

WILL SELL OUTRIGHT er en reyalty basis valuable
patent fer an article greatly in demand and which can
be marketed with a mederateameunt ef caprtal. Neth-
ing on the market te cempare with it. Chas. S. Meere,
Y¥ert Pierce Florida.

our abselutely pertect “ty})e and risben ’’
1

Atlantic °

Natienal Specialty Ce.. !

MOTION PICTURES.

MOTION PICTURE MACHINES. Films, Slides and
Supplies frem the largest stere ef its kind in this zity.
Soleagent Pewer’s Camerags raph the -real firepreef ma-
chine. Catalegs. Lewis M. Swaab, 336 Spruce St., Phila.

THE MOVING PICTURE WORLD, weekly, 10 cents
per cepy; eanysubscrlptlon,% The enly paper de-
voted to the moving picture. illustrated seng ard lan-
tern lecture field. Meving Picture World, Box 450, N.Y.

.,  MOTION PICTURE MACHINES, Film Views. Magic
: Lanterns, Slides and similar ‘Wenders Fer Sale. Catal og .
" Free. We alse Buy Magic Picture Machines, Films,
. Slides, etc. 1. S. Harbach, 809 Filbert Street, Phila., Pa,

EYE-GLASS SPECIALTIES.

REMARKABLE MAGNRETIC SPECTACI:E AND'
EYE GLASSOFKKR.  Send stamp, no pestals, fer Free
Pair, ceupen and testimenials. 8. A. Kredrick Optical
Ce., Toledo, Ohie.

EXPERIMENTAL ELECTRICS.

STUDY ELECTRICITY ATHOME. Cemplete course,
30-pg. detail-boek, 220-pg. text-beek. 200 expenments,
over 100 pieces of apparatus. Only $5.60. Bulletin ‘A §”
explains. Themas M. St. Jehn, 848 Ninth Ave.,, N. Y.

BOOKS AND MAGAZINES.

DON'TINVENT WITH YOUREYES SHUT. If yeu
are werking en the steam turbine preblem. find eut
what ethers bave dene se yeu will net duplicate their
werk. STEAM TURBINES by French centainsareview
of impertant turbine patents and is the best beek en
turbines. Price $3.00. Technical Press, Brattlebore, Vt.

SCHOOLS AND COLLEGES.

GEO.H. WILSON the Werld’s Cbampion, has written
abeeklet, ** Vaudeville. Stage Dancing and Entertain-
;ing.” Tt is absolntely free and very interestin Just

address Wilsen'’s Vaudeville Scheel. 263 W. 42d n., N.Y.

MISCELLANEOUS.

THE ‘' PNEU-WAY" ef lighting gas! Lights Wels-
bachs without electricity frem butten on wall! Easily
installed, ever lasting. Ask yeur gas cempany or write
Pnematic Gas l.ighting Cempany, 150 Nassau St., N. Y.

OUR VACUUM CAP when used a few minutes each
day draws the bleod to thescalp. causing free and nor-
wal circulation; which stimulates tbe
healthy grewth. Sent en trial under guarantee.
fer free particulars. The Medern Vacuum Cap Ce.,
Barclay Block, Denver. Cel.

WANTED.—Secend-hand Meter, such as Westing-
heuse Type C, 3 phasc, 7,200 s.lcernatlona, 400te 450 velt-'
age. Anyt hing between 20and 60

, tion. Seuth Bend Chilled Pl-wCe., Seuth Bend, Lnd.

TO INVENTORS, Patent Agents, Manufacturers, and '
ethers.—J. E. Gartatt, %%uthw&rk St., Londen. 8. E.
and 1133 Breadway, New Yerk, U. S. A., maker and pr
prieter of the Veedee Vibrator and ether similar im-
pertant patented articles, having unique erganizatien
and facilities threugh his ewn branches and agencies
threugheut the werld fer marketing articles of Demes-
ticHygieneclass, Health Apparatus, Athletic-hygienic
. Apparatus, and nevelties generally. invites correspen-
dence. 1 alse want a manufacturer (geed class metal
work) tor the Veedee in U.S. A. Address (in Eurepe)
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96 Southwark Street, Lenden. Address (America), 133
Breadway, New Yerk.
Tapes, shee laces, elastics, and ether arti-
cles, fastener fer, H. 1. Schelhng ...... 249,921
Tapper, beer, R. B. Spikes....... . 250,87
. Target, amusement, W. E. Shaw . 850,063
Telegraph prmtln C. J. Menas 849,484
’I‘elegraphone, %\’Ionn ......... ... 850,036
Telephene repeater system, N. G. arth... 850,079
Telephene switch bex, S C. Heughten.... 849.615
Telephene system, W. W, Dean............ 849,375
Telephene system, L. I. Muller 249,850
Telepbene transmitter attachment, T G
Meulten . .........iiiiiiiiiiiiiiiiaea 849,745
Telephene trunking system, W. W. Dean.. 849,464
Telescepe, field glass, and ‘the like, K. Mar-
tin . 849,409
Telescope feor submarine beats, Rehm &
Windstesser ..........c.v.vivinnnn.n. 250,054
H. M. Harding. 849,388

Telpher track,
B. Barte

Temperature regulater,

Thawing peint, F. Lewis.......

Thread guide, I. E. Palmer................ 259.809
Thread relling machine, G. B. mb, et al. 849,630
Thrpshold and weather strip, combmed D.

| ............................... 849,380 ;
Tie. S<\(\ Rallway tie.

' Tire, clastic, S. & R, Basch............... 849,592
" Tire pretccter, 249438

neumatic, K. 1. Tennant.
. Dunbar.. .

B. Odegard
recordmg

Tire, vehicle,
Tebacce pipe,
Tene producmg and

849,729
849,740

H.P. Ball .....cooovvennnen.. | 849,453
Tengue attachment, draft, 0. Ottos: . 849,563
Teel. cembinatien, E. F. Chapman. 849,723

Tey, W. IL Jacksen

air te a_mnew, ;

1'

Vault, burial, T. A. Stevensen............. 849,435
Vehicle brake, W. Ii. & C. 8. Heavlin. . 249,682
Vehicle brake, H, 8. Parker............... 849,91"
Vehicle driving and Steering mechanism,

moter, H. G. Ceykendall... . 849,662
Vehicle frame, @. Stelp ........ . 850,073
Vehicle, meter, Magie & Winters. . 849,483
Vehicle, meter, L. C. Lull.......... . 849,549
Vehicle, meter, C. Kehlmyer ........ . 850,03
Vehicle wheel, A. A. Daugherty. 849,374
| Vehicle wheel, E. O. Barnes...... 849,525
Vehicle wheel, C. S. Merse 849,849
Vehicles, centreller fer electrically pro-

pelled, S. Rawerth ................ 849,749
Vehicles, deuble acting sprag fer, H. B.

Stillman ... e 849,512
Vending machine, .

Grever ........cocieeveiann 249 609
! Vibrater, J. S. C. Laurence . 849,814
Vielin chln rest plate, F. W. Becker. . 849,961
Vise, S. Hevander............... . 849 616
Vise, J. C. Titus.... . 849,758
Vise, J. Jewitt ... . 849,792
Vise, D. Kevacs ... . 849,904
: Vise, Beley & Pfleiderer..... . 849,968
Wagen, band, J. H, Feuts.... . 849,470
Wagen, dumping, J. S. Blackw . 849,965

‘Wagen reach, J. A. Nyberg....
Wagen tep, Gilleland & Stanley..
‘Wall melds, retaining and supperting frame

for, R. Deeds.. . ...........iiiieninnnn
‘Washing machine, J. D. Metcalf.
Washing machine, J. W. Seifert
Water cleset flushing tank, J. L. Sullivan.

. 849,695
249,675

£49.664
. 250,031
£50.061
849.436

Water gage, A. S. Pewell........... P 250,050
Water heater, E. S. Decker, reissue. . 12,632
Water lifting meter, M. M. Vineyard. . 850.078
Water meter, J. Scett...... Ciirreieaea.. . 849,859
Water seftener and purifier, H. Remunder 849,500
Watering treugh., Hughes & Evans 9,843
Weather strip, S. P. Bricker...... . 849,366
. Weather strip, metal, S. P. Bricker....... 249,365
Wells. raising liquids frem, I. J. Meser... 850,037 '
' Wheel. See Cushien wheel.

Wheels, sleigh attachment fer buggy, G. G.

Terd . 849,990
Whistle, autematic, W. M. & A. M. Cex.. 849,661
Wind shields, adjustable suppert fer, O. C.

Graff . 849,733

. 849,585
249,026
ere attachment ground Tichener & Stene- |

DULDer ettt e ettt 849,939 !
Wire ceupling, W. Hefmann. . 849,612
Wire stretcher, C. LYY 849,910
Weedwerking machines, retary cutter fer,

C. Karpp_ .......... . 849,794
Wrench, M. W. Themps . 249,439
Wrench, G. Reach ...... 249,813

|

H.P. Give full descrip- Siphen head C. de Lukacsevics

DESIGNS.
Cleck case, B. A. Chubbuck.

Dish, W. F. Denevan
Radiater, E. Sjeden

. Speens, forl\s, or similar articles, handle for

G. F. Kelb. ..ot i iii e 38.511
Urn and pedestal therefer, O. G. Brush. 38,513
Wall cevering, L. Pronberger ee.. .38, 517 te 38,523

TRADE MARKS.
Antiseptics, disinfectants, deederizers, etc.,

Kathaire Chemical Co.. 61,927
Beer, Indianapelis Brewmg "Ce 61,901
Beverages certain, Blue Ribben Mining, M1]l<

ing, and Investment Ce................. 61,889
Bicycles velecipedes, and meter cycles, Mi-

am1 Cycle and Mfg, Ce. .61,883, 61,903

AW T Alndler. .. .. P H N B
B s, printed, Cupples & Leen............. 61,842
Beets and shees, leather, A. W,  Tedcastle

& COiti i e 61,863~
. Bettle stepper, metallic, Crewn Cerk and

Seal Ce. of Baltimere City.eennnnnnnn, 61,892
Brushes, wire, American Wire Brush C 1,852
Buttens, Huet & Ligier............. . 61,808
Buttens. pelished steel, Huet & Ligier .. 61,897
Candies, Advance Nevelty Ce... . 61,839
Candy, checelate cream, W. H. Ba 61,817
Canned fish, C. E. Meedy & Ce........ .. 61,860
Canned sa]mon Hannam & Ce. . 61,828
Canned salmon F. C. Bushne]l Ko 61,844
Caramels, Paul TF. Beich Ce. 61,831
Card and bex beards, United Box Beard &

Paper Co..iiieeinn et iiaanaennn. 61,965
Chain blecks, Yale & Tewne Mfg. Ce.,

,835, 61,836 !
Champagne, Blendeau, Berque & Ce......... 61,868
Cheese made frem cews’ mi]k, J. R. Themas |

£ - 61,933
Chemical cempeunds, Cette-Wa !

Ce. .. 61,941
,Cider, @ ehle . 61,874 :

C1gaxette paper A. A . 61,859

Cigars, M. W. Diffley, Inc........c.vueeionnn 61,810
Cigars, chereets, and little cigars, L. Schwa-

ger & CoOii it i 61,815
Circulars, pamphleta, and librettes, Steinway

& Sens ... .... 61,850

61,826
61.864

Ceats, pants, and vests, Resenbaum Ce.
Ceffee and tea, uinby
Cern flakes, teasted, American Heminy Ce.,

61,840,

61,851

Cernmeal, .J. R. Themas’ Sens 61,823

Tey, C. L. Weed........... 849,953 Cerset stiffeners, Weingarten DBres........ 61,887
Tey bank, H. Thuwnann. 849,757 Cersets and cerset Walsts Puritan Cerset
Tey gun. A. D. Middlet 849,554 Co. .......... 61,932
Trace, W. H. Tailer.. 849,668 Corsets bustles,
Train repert, self-transeri mg cenducter’s, Corset Ce. ......... . 51,870
G. E. Tayler .......cuiieinnnnnnnnnnnn 849756 Cetten duck, Denisen Cotton Mill 61,893
Transmissien mechanism, A. Weaver... 849,949 , Cotten piece geeds, Rice, Stix Dry G . 61.911
Tree, M. D. Berry 249,363 ; Cetten shrunks, Cellins & Ce 61,939 °
Trelley, R. W. Walker . 849,871 Crackers, Jehnsen ERducator Feed Ce 61,947
Trelley contreller, W. C. Burdon.. 849 457 Cutting toels, certain, Wiebusch & Hilger... 61,967
Trelley for electric railways, W. I‘dwards 849,666 Dental alleys. S. S. White Dental Mfg. Ce. 61,821
Trelley, hand truck. and the like, I, Hass. 849.99¢ Dentai wax, 8. 8. White Dental Mfg. 61,820
Trelley pele, Q. Saudelli 249,503 D1s1nfectant§ deederizers, and germlclles,
Trolley wire helder. V. J. La Bauve. 250,020 A Castaing . 61,922
Treusers clasp and belt helder, cembined, Ldge teels, certain, Ohie T . 61,951
B. A. Grete 849,677 Elastic webbing, G. 8. Celten (1,940
Truck, B. B. Bewers... ... 849,527 Electrical apparatus, certain, Nerth Electric
Truck, I. T.. Sjestrem... ... 849816 00 vttt ittt 1,884
Truck, E. Bartley... 549,852'E‘:p1051ves, high, F. N. Bnc'gs 61,853
Truck, car, T. M. Gallagher.. .. 849,895 Fertilizers. Craven Chemical (‘o 61,854
Tmck meter driven, A. H. l"he 249,838 TI'leur, pancake, Towle Syrun.(‘,a . 61,824
Tuft ferming machine, M. O. & J, G. Tleur, wheat, Fagle Reller Mill C
Rehfuss 850,053 (1,855, 61,856, 61,871
Turbine blade, Frikart & Jaeger. ... .11l 849,992 Ileur, wheat, Geerge Urban Milling Co.,
Turbine, elastic fluid, W. A. Nussbaumer.. 849.420 . 61,375 te 61,878
Turbine engine, R. Teennes................ 249,942 Tleur, wheat, New Prague Fleuring Mill Co,
Turbine heating arrangement, R. Heffmann 844,543 : 61,905, 61,906
Turbine, steam, J. Beishlag ..... .. 849,455 | Fleur, wheat, Wells Fleur Milling Ce.,
Turbine. steam, F. C. Reherts .. 849,699 61915, 61,916
Turpentine frem weod, apparatus fer ex- Tleur, wheat, Mente Vista Milling & Eleva-
traeting. H, Rasche .,....... e 250,098 ter Co. ... . ... il 61,929
Tweezers, .J, C. Hurd........... . 849,789 : Fleur, wheat Pheenix Mill . .61,952, 61,953
Twyer censtructien, U. A. Garred.......... 849,539 | Feed. wheat breakfast, Pillsbury- Washburn
Typewriter platens clutch fer, W, Ruger, TFleur Mills Ce........... ... ,908, 61,909
Y 849,751 Foods certain, St. Leuis Syrup & Preserving
Typewriters. attachment .................................... 61,832
for, L. J. SimS........ciiiiiiiiaiinn, 849,862 | IMuel, artlﬁmal G. W. Herbein.............. 61,858 ;
Typewriting machine, . A. Yeung.. 849,450 | Gas burners, meta] Gee. Bray & . |
! Typewriting machine, B. I. Kunath. 249,628 | ) 61,800 te 61,805
| Typewriting machine, A. T. rewn . 849,829 ‘ Gin, whisky, and brandy, I. I.. Lamm Ce.,
Typewriting machine, L. P. Diss. , 849.835 - . 61,899, 61,900
| Typewriting machine, L. B. Cope]and | 84928 Glass chimneys, lantern glebes, and reflec-
ng machine, J. D, Daugherty 250,110 . ters, Gill Brethers Co................... 61,879
H. C. Lewrie............. 849,407 Grape juice, unfermented, Wilsen IFruit Juice
rellz, Lo Cewen .. .. 849,833 ' Co ... 61,968
Umhrella F. X. Leughery, Sr.... 849,845 Hail: dressing and dan Wm.
Universal jeint fer shafts er sectiens B. Riper & Sen Ce..,......ovveiuieaan 61,969
shafts, J. H., Gault................... 249,384 Hair restorer, Van Vleet-Mansfield Drug
Unleadng, screening. and leading apparatus ---------------------------------- 61,935
Seaver & Lesﬁe .................... . 349.920_Ha1r tomcs nnd resterers, Milligan & D
Valve, E . Writesman. . 849,954 VAN . iieie vt . 61,949
Valve, R. G. Ferguson 849,989,Hats and caps, felt, fur, cleth, and stxaw
Valve, ball ceck, C. 249,933 | Mendel, Weinsteck & Ceo . 61,928
Valve, cempresser, N A Christensen. 849,597 Hats, ladies’ and children’s,
Valve, engine, P. Paulsen 249,748 made Mercantile Ce.
Valve, gas, R. Christ......... 249,724 Henes, etc., R. E. Brackett & Ce
Valve gear, engine, T. Shade 849,861 Herse radish, mustard, etc., United States
Valve gear, lecemetive, H. Rainey.... . 849,497 Herse-Radish Ce. .........c....iiuu... 61,833
Valve mechanism, reversing, J. E. Arnold. 849.5273 Hese and machinery packings, Revere Rub-
Valve, pep safety, G. E. Ceutant..... . 849,532 ber Co. coiiiiiiiiiicatieaaaaaa 61,847. 61,861
Valve, retary, J. W. Eisenhuth. 249, 987'Hos1<-ry and Kknit rleten Dry
Valve, swivel check, W. W, Dens 849,466 | Geeds Ceo. ......s Creeireaas 61 889|

SKIDOO!

MARINE ENGINE

The 2-Cycle-Engine-Sensatien of the Year Entircly new and
improved i n introducing many exclusive featurcs. Runa
on Lrasulico, Mistlliate, bassens or Alcohol

[ 2 ACTUAL Bare §

iﬁ H P Enging

Pata

COMPLETE ENGINE with
; FreshWater Boat Fittirga
39.90; With Salt Water
oa.t }‘u‘,tmgs $43.9

Sparking
StorageBatteries

1000 Miles On One Charge
BEST for LEAST MONEY

Guaranteed for One Year

BELL PUMPS

Will Save Your Tire

Franco-ARmerican SZuto & Supply Co.
Sole Agents
1404.1406 MICIIIGAN AVENUE CHICAGO, ILL.
WRITE ¥®R PETAILER BESCRIPTION

Let us send yeu tes-

timonals frem peeple whe

are using them. 16-18-21-25 and 30

feeters at proportionate prices. Beats and engimes guaran-

teed one year. Shipment made the day we receive erder,

Metorthe simplest made, starts witheut crankiag, anyese can

operate them. We are the largest builders of pleasurs beats
inthe werld and sell direct te user. Free cataleg.

DETROIT BOAT CO., 1332 Jefferson Avc., Detroit, Mich.

KING &
Folding
CANVAS BOATS

L G

. s, RI%H Fr
Nurth Sire Inawapsn, Mirek.

RADIUM AND THE RADIO-ACTIVE

- Substances. Ne better or clearer scientific acceunt has

been published than that centained in SCIENTIFIC
AMERICAN SUPPLEMENT 1429. The paper presents
all that is at present knewn abeutradium and the radie-
active substances. Price 10 cents, by mail. Munn & Ce.,
361 Breadway, New Yerk City and all newsdealers.

._ The
Perfection

Power
Block
Machine

Makes Hellew Cencrete Building Blecks. Perfect form
uniform size and quality. Cencrcte accurately meas-
ured, mixed by pewer under pressure ever 100 tens.

Full Betails, List of Machines in @®peration,
on Awplication.

THE PERFECTION BLOCK MACHINE CO.

321 Kasota Bld., [linneapolis, nmn.

" THE “LEADER.”

L.' 1% H. P. Gasolene Auto-Marine Engine

4 Built like a watch. Bea\\hh\lly Finished. Accu-

4 rately Constructed. Light, Streng, Reliable, andt
, Noiseless in operatien. bll\txtbfe for launches
" frem 15 te 19 feet im length. Price cemplete,
975 net, ne disceunt. Thereughly guaranteed.
Perfect Speed Control. _ Cemplete descriptive Cata-
Jog upen application, Manufactured by

CLAUDE SINTZ,
292 S. Front St., Grand Raplds, Mich.

Plpe Cutting aud Threading Machme

For Either Hand or Power
This machine is the regnlar handmachine supplied
with a pewer base, piniem, cewntershaft, etc., and f
can be wuiked as an erdimary pewer _
machine or takem frem its base fer
use as a hand machime. Length of
pipe 3{in. to 15 in. hundled easily in
small oem. Dlugtrated catalegue—
price list free en ap plication.

THE CURTIS & CURTIS CO.
6 Garden St., Bridgepert, Conn.

dgpes

Branch Oﬁi(‘e, 60 Centre St,, N.Y.
Marine

, The Strelinger azhe,

leadin every point of Excellency.
Unexcelled in. Durability. Chal-
lenge cemparisen_ with any ether
make in material and worke
manship. Mechanical_ er Jump
Spark equipment. Our 1907 prices
; will interest yeu. Write fer eur
{1 new Cataleg and Price List.

7 THE SI'RELINGER MARINE ENGINE CO.
28 Fort St., East, Detroit, Mich,

THE EUREKA CLIP

The most useful article ever invented
for tbe purpese. Indiswensable te Law-
yers, Editers, Studenis. Bankers, Insur-
ance Cempanies and business men gen-
erally. Beok marker and paper clip.
Dees net mutilate tihe paper. Can be ',
used repeatedly. In boxes of 100 fer 25c.
Te be had ef all beuksellers. statieners
and netien dealers. er by mail en receipt
eof price. Sample card, hymail,free. Man-
i ufactured wy Conselidated Safet
Pin Co.s Box121, Bloomfield, N.

ErUN dER
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Li wecticides, E. Fichtenau.... . 61,872
Jams, Beach & Clarridge Co. 1,827
Key rings and chains, Huet & Ligier,

) 61,881, 61,882
Knitted or netted materials, clothing of,

W. Read & SonS ..vvvviiiiinnrnnnennn 61,910
Lawps, incandescent electric, Franklin Elec-
trie BMEEY [C0. . .icioie coivclaiols o sfels sl ofolols « + 4

Lap robes, L. Dusenbury ...........
Leather dressings, [Frank Miller
Locks and parts thereof and keys therefor

Yale & Towne Mfg. .$1,834, €1,837, 1,838
Lubricants, certain, Uuited Qtatea Graphlte

(Of0l JOEIo O © O 0.0 0 Ol © 3 0 O oG o PR & 136 61,816
Lumber and timber, C. Este .............. 61,843
Medical and surgical appliances, certain, W.

Read & SOnS . iiviiiiiiineneiaeeneannns €1,84¢
Medicinal digestive preparations, H. S. Well-

(77 @ [N T i ———— . 61.966¢

Medicinal preparation, certain, Radway & Co. 61,955
Medicinal preparation, certain, F. Stohr... 61,960
Medicinal preparations, certain, Eli Lilly &

[T e T, T Ot - o 61,924
Medicinal preparations, certain, J. F. PFair-

Qe gt i B ke - - Tk €1,925
Medicinal preparations. certain, E. D. Sutton 61,961
Medicinal vehicle or carrier in fluid form,

John Wyeth & Brother................ €1,94¢
Medicines for blood diseases, J. Schneider

The Fame Mo - B St G| i f SMISS STEEL TOWERS

T ErMit ¥ COY B oon ot by gl el bYe - 61,880 g i = , VLV A I1ZED
Newspaper, monthly. J. P. Weiss. . 61,865
Of the Oats, rolled, Schumacher (Cereal Co. . 61,957

01l l\t;nr tohrienting. cleaning, ete.,

NE ) RN, , T s T ., AR . 61,811
0ils and greases for zas engines and auto-
mobiles. Havemeyer 0Oil Co. ........... 61,806
0ils and greases, lubricating, Mutual Auto
. Accessories Co. of America............ 61,812

Oils, cotton seed, Southern (‘otfon 0il (‘022 1laag AERM OTO (= CO C HiI CAGO
Accuracy, reliability, durability— Oils-mh}:rh:icagin% Ii?uii:e' evlmder, and iy
. i 3. P. e ,
in fact every requisite of a perfect Olives, American Olive Co. 61,825
timepiece is expressed when you Olives, olive oil, and drﬁ?d and evaporated 1830
fruits, F. Bushnell Co. ............ 61,88
mention the name—ELGIN. Paints, mixed. Knickerbocker Paint (! 61.808 SEALED PROPOSALS.
Pharmaceutical reparations, certain, N v E N To R s- P Bel |OWS ROPOSALS 1 b d at the B f S
There are different grades of pefan Mg, €0, «evuvrvrinenaunenenennn. 61,954 299 Broadway, New York, can make the | [P 0 2 will be recelv% gupline ux"’%auo 0
E I iff Photographic developers. Actien-Gesellschaft working drawings of your inventions. d“%?,%l(m 2?3‘(’,31?;‘1‘1%}”’ MZ’%‘"‘?“'{W an%m'l?{(ﬁ.%lfy’
LGIN movements at different fur Anilin-Fabrikation ................. 61,920 upened 1mm|‘rlmt(-|\ thereafter, to furnish at the navy
rices. The G. . HEELER Plasters. corn and bunion, Bauer & Black.. 61057 yard, New York. N. Y., two ssts wireiess telegraph ap-
p g M. W N Potash or lye. caustiec. H. N. Hall.......... . 61,944 lET us BE 'oun FACTO H' paratus and two duplicate gas engine cenerating sets.
Grade ELGIN is "The Watch that’s Preparation for the «cure of dyspepsia, Applications for pronosals should refer to Schedule 644.
J he Majority.” Thi Booth’s HYomel 0. +e.eeereesansosens 1,921 WRITE_FOR ESTIMATE ON ANY ARTICLE Blank proposals will be furnishes upon application to
made for the Majority, 18 pop- Radiators for auntomobiles, A-Z. Co. ...... 61,936 YOU WANT MANUFACTURED the navy pay office, New York, N. V.. or to the Bureau.
ular movement is finely adjusted; Raisins, Grifbn & Skelley Co........ SRIGAPIEIVAN STAMPINGS, MODELS, EXPER. WORK E. B. ROGERS, Paymaster-Generak U. S.N.  ¢-10-07.
= Is: h th be d Razor paste. J. H. Leek........coiviiiin.n 61,809 WRITE FOR FREE BOOKLET
17 jewels;—a watch that can be de- Reax&f\rs ;m‘t twist %rills Whitman & Blaggeghs R THE g#g.B‘E MIACHQNE & STAMPINC CO.
ice. Manufacturing Co. ....... 01 - amilton 8t., Clevel 3
pended upon, at a popular price Relish, Wright Smith Mfg S, 1,867 > 2ud.. O Wanted
Ask to see the G. M. WHEELER Remodi]o-(1 for aﬁ"e?tmn&; of the throa hest,
g = and lungs, Foley COuevveionoonceanoos f1.926 “N"
Grade %LGII:I lr; thin modglsb and Romedév for s 5ensickness,&1 A. Nordin. ad 21.9:’«1 i und Buul(,rs M(;gg‘]lnlgrsv]in%“ll}l]fn; Bllie%vle?li?
sizes so desirable for men an oVS. Rice, Sprague, Warner CO. rorrmer: . ot sole sle 1,950 4 ]
yS. Rings, brooches, and badges, Carl Enten- . - 8% Clinton St., Milwaukee. Wis.
I mann Jewellry Co. ....cciienenncncenns 61,89 R
ELG. L WatChes of equal grade Rouge, toilet. B. M. Hetsel.............. 61,945 MUDELS & EXPERIMENTAL WORK.
for ladies, at' moderate prices. Sand, garnet. and emery papers, and emerv B BMLE:“’EEL;I“;ZS ;eve;l((fmid's?peetmu"m(\:fnh:(m' -
c]oths American Glue Co. ........... 61,798 . V. . rankfor reet. New York. f
ELCIN NATIONAL WATCH CO., Saws, die s‘mcks, serew Dplates, and plpe cut- : rom SCIENTlFlb MEN

i Sl iyt G o | RUBBER. " it S” || ENGINEERS & PLUMBERS
Shoe pincers and jacks. F. W. Whitcher. .. 61,918 | PARKER, STEARNS & C0O., 228.220 South Street, New York

s = Sifters, machine, Fred. J. Meyers Manu-

A joint committee of the Automobile Trade Asso-

- " \ facturing, ©o. .G -« oo «eloisioeioi o = vide + 61,9‘42 Fer all kinds of gran- Cia'tlgl’llantdt;he A\"’O:{]Obl]i SEIlUbF(']f ADmerlCta, ﬂp;
Silk  piece gooda Sauquoit  Si DRYI NG MACH I N Es ular materials. S. E, peinted a esuggestion o e Fire Departmen
THE Nuﬁte X"{"g I,a,mps e tm‘é\“% gﬂ &-'-(; --------- . 2}%”%3 Werrell,Haunibal,Me, ' § and the Bureau of Combustibles of tie City of New
For Home, Store and Street gg‘;g m?e(fiiaiod toli(l)ét,‘ o Witsen o e York, to investigate thg leakage of waste gasoline
‘We also manufacture Table Lamps, Soaps, Mexican Amole Soap 61.819 CHICAGO MODEL WORKS and oils from automobile garages into the City
Wall Lamps, Chandeliers, Street Syrup, Towle Syrup Co.............. 61,963, 61,964 | EA : HICAGO, [ L. sewers and to provide ways and means for prevent-
ggx‘ng‘;]\s,hg;:;cq 0]1%% C&%‘II.QF.PO‘?; gyr“p an% n)ilasgies(.‘lmapllo, T(S?WI“' Syrup Co. 2113‘2"'2 =l k! L LA i) COLL S s s ing same, is desirous of securing any propositions
th}r INo fbmok;ﬂ ;o Oder. o T ‘ggﬁ:ss gﬁflasses Y a;‘g::rii‘lm 0. T maple ’ which would effectually prevent any possibility of
wsoluts . EY SELL T | D o s i
Exelusive tomitory to good sgente. {38 Write Cor syrun, table, St. Louis Syrup & Pre- EXD erl mental o M 0[18' work such occurence, and enable the garages to comply
catalegue and serying) ColL L. . S, F. .. a®Ld R LA 61,862 with theordinancesof the City of New York appli-
Chwago Soll;ir Light €0, Dept G, Chicago | Tablets or lozenges for s A. Cir. & advice free. Wm. tardam &8on, 45-51 Ruse St.N.V | | caple 1o garages.
_ ] Stegemund’ - L EECERITIRLE - - - B 61,958 - = -1 Communications should be addressed to tke Chair-
Thread or sewmz cotton, cotton, Clark . 3 i
S ks That « S k” THreaA (0 oeeeennnsn e eneeaneanns 61,841 MR. INYENTOR man of the Joint Committee, C. R. MABLEY, 1765
PAarkKks a par Toni - Mansfio e 0t ) Broad New York
. onic, Van Vleet-Mansfield Drug Co. .. 61 roadway, New York.
¥ . o Send us your models or drawings for our lowest prices.
If yeu want yeur battery te furnish | | Twine. cotton. J. E. Reynolds ............ 61,848 w el Y 5 i Z ki
the kind ot sparksthat get all pessible Varnish stains, priming, and fillers, Martin- e can develop, perfect er manuiacture your invention, e e —— _
Power out of your moter car er boat, Senour Co. cuviiiiiicueieieieeieivenas 61,811 MONARCH TOOL CO., 128 Opera Place, Cincinnati, 0.
nstall an

TSR o Varnishes, - stains. 1apans, ete., Noake- o

pple Battery Charger Wheeler-Clough  Co.  ............... ... 61,813 T T T g

A dynune tight en your car that | | Voilings, Weil Brothers..... . ... . 61,013, e1,914 and C O ege en

kuefls' the buiferies always ful and | | Water, natural lithig BpmioE, L, M. Parii. @158 Speclaltles & Patents Bought Sold
Kk

ready te furnish astreng,sure current. Water.

rioe ro-dng for Eull TnEormtion, ter, spring, L. M. IR ol o 35000800 ©1.907 | American Commeree & Specialty Co., Inc., 93 Bearborn 8t., Cllicngj

: e . Whisky, Blumenthal & Bickart 2 ante
Tho Daylon fheeirhen) Mg, Cou 38 8t Clalr St Pagton, Ohlo | | Whisky, Friedman. Keiler & C ] THE SCHWERDTLE STAMP CO.
Whisky, Henry M. Rubel Co... ) STEEL STAMPS. LETTERS & FIGURES,
Whisky. West Overton Distilling GEPORT CONN.

Profitable Summer Work. Perma-
Whisky, A. Friedman & Co.........ccuvn.. Gl 943
noe ot ‘5‘ . Ty pew”ter Bargams Woolen fabrics in  the piece, Phoenix nent Employment If You Want It
! All Standard Makes W00len €0, weveveenecsssaenes S ——— 61,931 We manufacture METAL SPE-
#1500 to 265,00 e b et .

Mest of these machines have been only LABELS es. Send sample or FR 9 ¢ E .Waﬂt an epergetic man or woman
slightly usedi—are geed as new. Shipped . model forlow esmmate and bestexpert advice in every county to handle an exira-

en appreval. Wen’t buy a typewriter be- | s . i, - E EAGLE TOOL CO.. Bept. A, Cincinnati, 0. AL 0 T
fore writmg us. We' will ‘give you the | ‘Bayle’s High Grade Horseradish Catsup, ordinary new book proposition.

best typewriter bargains that can be for catsup, G. A. Bayle .....cov..nn. 13,462
effered. “Continent Brand,’”” for hats, Jones Payne

Nothirg like it for big sales and big

MeLaughlin Typewriter Exchange, HAt (0. . oniteeeeoeaoseacacacanasscnas 13,466 NOVELE'HES & PATENTEgS ARCTLlCLES commissions. Write at once to
201 N. 9th St., St. Louis, Mo, “Dr. French’s-Qu o medicine. EMANUFACTURED BY: CONTRACT. PUNCHING DIES, SPECIAL MACHINERY.
— A el Yo nm?nm” OO PP B O NIGSLOW STAMPING & 00 WORKS, CLEVE L AND. 0. THE REVIEW OF REVIEWS COMPANY

“EL O Ihmmt. for Clg;l[‘s. " Johnston.. 13,455

- ; 13 Astor Place, R 414, New York
Pon%nlgs fo“ “Pxquisite,””  for malt liquors and dark stor — el A

beers, Fred Feil Brewing Co. ......... 13,457 | BANNERMAN’S Armv Auction Bargains.

oys and G“‘Is “Kampus Klothes.” for young men’s cloth- Free Liustratedeireulnr.whalesitie-retail prices. Enor-

e i IR - l’ng,F H. {T , B;ock P %133;1:2 © mous stonk. Fraucls I'I:mlu‘rlr!mh 501 B'way, N.Y. The_ CHOiC_e Of a Profession
©.con 70 your childra? ‘‘Ma ] <avnrj_e ’ for s arch, . R ogue. ,
so il | St o R T nit U SELLYOUR OLD RUBBER and METALS

bine bcst moterinl, original designs, -An address by President Southworth sent free on ap-

§ “Premium B-1-G 5.3 Cord,” for thread and THE MIGHEST PRIC lication to the Recorder’s Office, Meadville, Pa.
;:?:ﬁe '(;oerk!'Iml‘:'(!)h\il ;‘ {ml { l:trkllc.l spool cotton, Bullard Thread Co....... 13,465 | We buy old rnhber, scrap metal, coner, hrasa, lead, em in 50 I, lots | O i N
. B 4 " 5 . s h S or over, and pay the freight. \W'rite for price ist. UNFTED RUR- THE MEADVILLE THEOLOG ICAL SCHOCL
) best stocked in tho Wesk Prompt Purock Ginger Ale,”” for ginger ale, Charles A VA e A Ik el B g el iy
ehipmonts, 1lug. catalogua fres. . é‘[ires Co’. ......................... 13,456 2 ONAWHY, | troina meln(;ilml]\r w(l,men folrtthte p&e(ent (“av). mlt'l‘lstrv
higs O 1 “The raduate,”” for clothing, Becker, I'ounded 18 o doctrinal tests. Generous seneficiary
Mishigan Bugmy Coiy 282 unce lidg., Fatmmuzoog M lch, Mayer & 00. «eveeeeeeeeennnennnsone. 13,467 MASON’S N Ew PAT WH | P HOISTS and scholarship funds. Fellowship for study akroad
“Virginia Cured Brand Hams and Bacon o v kil 1S . yielding $810, awarded annually t0 a competent gradu-
Dressed  Meats,® f h b i save expense and liability incident to Elevators. mp %peual lectureshms Member of the American
2 Fish Will Bite |, o soey i o | afiai i s SR B 155t P R S b
! DB T o rrari e Manfd. by VOLNEY W. MASON & CO., Inc.
Like Hungﬁ Wolves. l:i:l. the season "Wegfggﬁg(‘fg 8’033"5' 7 for cigars, Btewart 13,454 * Providence, K. I., U. S.LA. ’ RUBBER STAMP MAKING‘r _ T H I S
A o SRR o W oo . J
wonde:tfulofa:l(s:var%?scove.id fo‘:f,ﬁ‘mﬁﬂfé P article describes a simple method of making rubber
all kinds of fish. If youlike to pull out the Ma lcal Appara‘tus stamps with inexpensive apparatus. A thoroughly
finny beauties right and left, and Catch a big PRINTS. practical article written by an amateur who has had ex-
string every time you go fishing, don’t fail to arand Book Catalogue. Over 700 engravings ](“%I;{a?l%%dl];nrél(blkrj’ePrL]?‘t\fE[}lgIPI‘ ;ﬂfl:l(l)ls Pl%réeldgg:lttganl?gr
;?; '2"5'Scm's'deB‘é'r'f'é?i"sazi?fagt’.’omnnélrp.ﬁ?n‘gd “Antiphlogistine Girl No. 7. for medicine, 25¢. PM‘IOI‘ Tricks Catalogue, free. sale by Munn & Co. and all newsdealers. d
refunded. Full particulars and Catalog Free Denver Chemical Mfg, Co. .............. ,951 MARTINEKA & CO.. Mfrs.. 493 Sixth Ave., New York _
Address J.F. GREGORY, Desk 9 ‘‘Antiphlogistine Girl No. 6,”” for medicine, — = s
319 @regon Ave. 8t. Louis, Mo Denver Chemical Mfg. Co. ............ 1,952 7
& ’ * ““Antiphlogistine Girl No. 5,” for medicine, p ?VH]{;} BII‘SITPE%gf(}LI;Y !i ORKt kr(l)Fl OE‘HE =
Denver Chemical Mfg. Co. ............ 1,953 1nd Y painstaking discussi . P .
F “Mems and Boys‘l’ Appar%l,”cﬂfor e ents Faal ™ by the leading authority on Aerodynamics, of a subject We teach it thoroughly in as many months as it
60 YEARS’ boys’ apparel. H. C. Lytton ..... veo.. 1,955 value to all interésted in alrshlps SCIENTIFIC | formerly took ¥ ears. Does away with tedious appren-
“ AMERICAN SUPPLEMENTS 946 and 94 Price 10| ticeship. Money earued while studying. Positions se-
Perry’s I‘aahons for Sprin 1907, Sheet No.
EXPERIENCE O o S ot dmhmgg’ Perey & Go.. o 1,056 | centseach, by mail. Munn & Company, 1 Broadway, | cured. Easy terms. Send for caralos.
“Prafts Germeathol  Sanitary Disinfectant,” New York City, and all newsdealers. ST. LOU1S WATCIMAKING SCHOOL, St. Louis, Mo,
for a disinfectant, Pratt Food Co....... 1,954 e e e —

PEWRITERS vii:s

All the Stawlard Machines SOLD or RENTED ANYWHER,.
B at M to dg MOUES prices, [T RENTAL APPLIED on priee.
= Shipped with privilege of examination. Wnte for * Cag?

TYPEWRITER EMPORLUM, 202 LaSalle Streety, CHICAGQ

clothing, A. J. Tower CO. «t-veessacese 1,957

W&D MOGEY.
BAYONNE CITY. N.J.

“‘Scotch Mints,”” for candy, A. Slauson & . P E
00, uuuiiiiiii i ieee e 1,950 - O SEND FOR
“Stick to the Sign of the Fish, for oited CATALQGUE

Trape MaARKS A printed copy of the specification and drawing

of any patent in the foregoing list, or any patent Cireular free, Wonderful | CONCR.ETE BUILDING BLOCK
DESIGNS ohed £ automatic teacher, 5stvies
in print issued since 1863, will be furnishe rom 9 OMNIGRAPI
c°PVR'G”";s &-cl; this office for 10 cents, provided the name and Do Doptr 20, 89 Cart: MANUFACTURERS
Anyone sending a sketch a“dfdﬁicgﬁeﬁ'é?aﬁ number of the patent desired and the date be Iandt &t.. New York. Reduce cest by my precess, which allows you
quickly 8505“3’%8?"1“ Oi:)tlgl;?gbl; Communica. wiven. Address Munn & Co., 361 Broadway, New to cast “sleppy wet"” blocks en dry precess
id‘(‘,’r‘fs“s"'?féd?ggg@den’l.’;] HANDBOOK on Patents Yorks. . —_—— = = machines and renicve atence. Beuble meulds
sent free. @ldest agency for recuring patenta. Canadian patents may now be obtained by the in- bo add when mak- waste the inner meuld after each block is
Patents taken tﬁrouxl\ \1mimt& Co. receive ve;nors ufo: anyF of the ix;venti?nsfnaxged in ﬂgie t]ore- e ave 0 ent if)lﬁ%yﬂ(x_ S{z;%e%mo; made. For full information, address
cial notice, without ebarge, in the going st. or terms and urther particulars - .
”g e"t f C mQI’ICan address Munn & Co., 361 Broadwas, New York. | LARIMER MFG.CO., Eola, 111, (near Chicago) | S. W. HENDRICKSON, Patentee, White Plains, N. Y.
cientific A o
UNTIL YOU INVESTIOATE
A handsomely illustrated weekly. T.argest cll‘« ’ WTHE MABTER WORKMAN,”
culation of anytsl-101e£11tlﬂgojl?i\lll;;lgh ngv%ls‘g]esélers a two-cylinder gasoline, kerosene or
Jerr four ImOALNs, § 2 alcohol englne, superior to any one-cylinder l'“Fﬂllt. revolutionizing power. 1ts welght and bulk are half that of ulugI ey linder engines, ““m'tl[""ﬂ'-"" darability. Costs
M cn 361Broadway, ew I’ Less to Buy—Less to Run.  Quickly, ensily started. Vibration practically overcome. Cheaply mounted nnany waron, It 1s a combinaginn portable. stationary or traction
Branch Ofllce 626 I 8t.. Washington, D. englne, BEND Kok Catatocus. THE TEMPLE PU CO., MIrs., Mearher nnd LGih 5ts., Chicaso, THIS 13 OUR FIFTY-THIRD YEAIL
. N . np
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Rubber Pump Valves

For Cold and Hot Water, Oils, Acids,
High Pressure Mine Service and for
every pumping requitement, o b oF

Mechanical Rubbet Goods of every description
of unsurpassed qualities, including BELTING,
HOSE PACKINGS, Gaskets, Mats and
Matting, Tubings, Springs, Interlocking
Tiling, Emery Wheels and MOULDED and
CUT SPECIALTIES for any mechanical
and commercial device, & % &% &% S8 &8 S0

NEW YORK BELTING &
PACKING COMPANY, Ltd.
ZI & 93 Chambg_r_s‘ Street, Ne\(s{ York

with Dynames.
Gasoline. Gas, Kerosene.
Send for Catalogue.
State Power Needs.
CHARTER GAS ENGINE CO., Box 148, bTERLING ILL

All varietiegsatiowest prices. Best Rallroad
Track and Vacfen er Steck Scales made.
Alse 1008 useful articies, including Safes.

S Bﬂ] BS Sewing Machines, Bicycles, Tools. etc. =ave

Money. ListsFree. CHICAG® SCALE CoO.. Chncago. In.

THE DIAGRAPH

(Trade Mark Registered)

The Improved Stencil Cutting Machine

1s a saving ef30percent in yeur Ship-

. ping Departme nt werth censidering?
werd will bring «.ur free

illusrrated beeklet describing the

Diagraph and eur ““ No Errer’’ Sys-

tem et shipping geods.

American Diagraph Co.
10 N. Seeond Street, St. Louis, U. 8. A,

Bausch & Lomb

Analytical Chemicals

‘re known and used in the leading
laborateries. If you are buying chemi-
cals for experimental or testing work |
you will find it worth while to get
our prices and to use our standard
quality reagents.

Catalogs and estimates on request.

Bausch & Lomb Optical Co.
Rochester. N. Y,

NEwW YORK BOSTON WASHINGTON
CHICAGO SAN FRANCISCO

“p-0”

ABSOLUTELY INTERCHANGEABLE 8

ANY NUMBER OF EXTRA
POISON CONDENSERS
MAY BE INTERSERTED
BETWEEN BOWL

iz

The Oaly Pipe inthe World which

CANNOT

BURN THE TONGUE

£

* SCREW'.TAP
1-2-3- DIFFUSION
4-VENTILATION :

BUILT TO TAKE ADVANTAGE OF THE NATURAL LAWS WICH'
GOVERN HEAT AND COLD. NO CARTRIDGES. ABSORBENTS )
OR VALVES TO COLLECT AND HOLD POLLUTION.

{Valdorf-Astoria Segar Stores

THE A-C PIPE COMPANY
Wholesale and Retnil

25 WEST 42d STREET NEW VORK

lT PAYS BIG
Yoamusethe
Publlc With

MmmnPlctures

0 EXPERIENCE NECESSA.
as our instruction Book
% ‘‘Buginess Guide” tells all e
furnish Complete Outfits with
Big Advertising Posters, etc.
Humorous dramas brimful offun,
travel, history, religien, temper-
ance werk and sengs illustrated,
One man can do it. Astonishing
Opportunity in any lecality for
: a man with a little money te shew
= + & in churches, school houses, lodge !
halls, theatres, etc. Big profits each entertainment, Others |
gg it, why not you"l It's easy; write to us and we'll tell you

GMUSEHENT SUPPLY COw 467 Chemical Bank Bldg,, CHIGAGO:

THE AUTO-SPARKER

Statlonanes. Portables. Hnsters, Pump- -
ers. Sawing and Boat Outfits, Combined :

For Country Homes
there is nothing that gives greater
comfort and satisfaction than the

Standard

Hydro-Carbon

It is brighter than gas, electricity or acetylene, and ,
cheaper than kerosene. Gives a steady, pure—wblte |
light of great brilliancy, absolutely safe—no smoke—no
dirt—no odor,

‘The Standard Hydro-Carbon Lighting System consists
of any number of incandescent lamps desired, with hand-
some fixtures suspended from the ceiling. It is particu-
larly desirable for country or suburban homes, clubs,
hotels, churches, public institutions, boat houses, etc.
Simple in construction—easy to install without maning
decorations—convenient—requiring minimum attention
—it gives a brilliant pure-whxte illumination, delightful
for reading, etc. ‘TheaStandard Hydro-Carbon Light is
absolutely guaranteed.

Wirite today for a copy of our booklet *‘Light,”* which
is sent free upon request. Reliable agents wanted,

Standard-Gillett Light Co.
933 Halsted St., Chicago
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means the oil

§ exactly suited to

§ yourengine. This
is imperative. Poor
oil, or an improp-
erly compounded
one, or the wrong oil
will ‘wreck the finest
engine in short order.

VACUUM

MOBILOIL

¥ comesinseveral grades. No
matter what kindor make of
automobile you own or what
method of lubrication is used— _
there is a special grade of
Mobiloil for your
engine and noother §
should be used.
Our instructive little §i
booklet will tell you at a
glance just what grade of
Mobiloilfor your autemo-
bile. It’s freeto you. Mo-
biloilis sold in cans, barrels
and half barrels.
Manufactured by
VACUUM OIL CO,,
Rochester, N. V.

" PURE SEAMLESS

THE STRONGEST TUBE MADE
Imported or Dnmistic

PARKER, STEARNS & COMPANY,
208'% 229 Seurn Sreeer, New York.

ik R
Gasoline Engines

‘They are buiit te make certain reswense with abundant

wower 1o every cail vwon them, snd at Jeast eperating

expense.
USE GAS, GASOLINE or ALCOHOL.

I. H. C. engines are built Vertical

in 2 and 3-H. . aund Herizontal

(Statienary and Pori mle) in 4, 6,

; 8, 10, 12, 15, and 20-H.

A demenstratien and cataleg w1th particulars, can be
bad by-calling en 1. H. C. lecal agents. Or address the
heme effice.

The International Harvester Company of America
(INCORPORATEBD)

T C Monroe Street, Chicagoe, X1, U. S. A,
A MONEY MAKER

5* Hellew Concrete Building Blecks
« ~ 53 Best. Fastest. Simplest, Cheapest
/ﬂ Machine. Fully guaranteed.
ik CO.

THE PETTYJOHN
615 N. eth Street, Terre Haute, Inc.

WILLIAMS

VENTILATING
WINDOW - SASH

FASTENERS

R Insures summertime cemfortand safety from
I intruders. Ventilates window from top or
®ottom,or both. Impossibleto open window
from outside when adjusted for ventilation.
Anyone can attach. Ask your Hardware
Dealer for Williams’ Ventilating Win-
dow Sash Fastener, or send 50 cents for
prepaid sample. Write on letterhead which
shows you are either architect or contractor,
and we will send sample free.
WILLIAMS’ METAL STAMPING CO.,
327Babcock st.,
Buffalo, N. Y.

Y
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WHAT

occupation.

Ignition dynamo for gasoline engines and |

antomewiles.
MACHINERY CO.

DUNN
Dept. T Atlanta, Ga

MAKES IT Go?

WATCH OUR
ADVERTISING

909 Stoch

To the first 100 correct answers as to What it Is,
we offer one complete device.
Hydro-carbon,
A Domestic necessity and specially adapted for Car-
penters, Plumbers, Hardware Men, Blacksmiths, Tin-
cmiths, Architectural Iron Workers, Wagon Makers,
Awning Hangers, and all lines of trade.

Good Agents Wanted—big money—state present

RAPID TOOL WORKS

It is not Electric, not
no gears, no chains, How doesit go?

Exchange DBuilding

Chicago

the wrinciples which underlie this c:ass ef wewers.:

Supreme Among Small Cars

Doesn’t the fact that last year the sale of
Cadillacs of the 1o horse power type &x-
ceeded the combined saleof any three modcels
of other makes carry a pretty strong con-
viction of superiority?

‘This record is a result of the wonderful
efficiency of the Cadillac single-cylinelir en-
gine—a hit of mechanism so tu-: 11 in con-
struction that it has successfully withstood
the test of five years of severe service in
thousands of cars. Thus while others were
experimenting and changing, we stuck to
time-tried principles we &new were correct,
until to-day there is absolutely no questlon
as to the supremacy of the

Single-Cylinder

It is the favorite

among owners of large touring

cars who want a thoroughly depend-

able small car for general utility purposes.

It is the choice of those who know motor

quality, Every day adds to its prestige and

every day more forcibly proves that the

Single-Cylinder Cadillac is THE IDEAI,

CAR for those who desire a motor vehicle

which will afford the maximum of pleasure

and service with the minimum of expense,

the car which affords all there is in motoring
—except the troubles.

Modet M—10 b. p. 4-passenger Car (Straight Line or
Victoria Body) $650 (CatalogM N) :

Model M Coupe—10 h. p. ; $1,200 (Catalog M—N)
Model K—10 h. p. Runabout ; $800 (Catalog M—N)

Model G—20 h. p. 4-Cylinder Touring Car; $2,000
(Catalog G—N)

Model H—30 h. p. 4-Cylinder Touring Car; $2,500 |
(Catalog H—N)

Prices F. 0. B. Detroit; lamps wot included
Send jor Special Calaleg of cav in which you
areinterested, as above designated
| «CADILLAC MOTOR CAR €0., Detroit, Mich.

Mewber Asse. Licensed Auto. Mjrs.

£
¥ Mulel K.
Runahout
i

CRUDE ASBESTOS

____ DIRECT FROM MIN
prepareDd | R. H. MAR"N,

ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING

220 B way, New York.

for Manufacturers use

The Modern
Toilet Paper

The new, soft, strong toilet [
tissue, madeperfectly anti- |
septic by being thoroughly
impregnated with Canada
Balsam. Inrollsandsheets.

Balsam Samhssue

comes wrapped in parchment. in sealed car-

tons. Price 10¢, 15¢, 25¢, )

25 sheets free. ~ $1 worth sent prepaid any-
where. For 32 we will send with the paper
an S. P. Co. oxidized copper cabinet.

We have a special proposition foroffice buildings
and public places, saving from 20 to 40 percent.

BCOTT PAPER CO.,
504 Glenwood Ave., Plnladelphla.

Ohlo USA

Vulcan Plge

93u USE GRINDSTONES ?

If 80 we cun suppiy yeu. Ali sizes
. mounted and unmounted. always
kept in steck. Rememoer, we make a
swecialtyef selecting stones tor all spe-
cial purposes. Sendfor cataiogue *“ 1"

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

METQEL luprriims

HAVER i JRYIT- CHUBESEY B &4,

L CHIEA 60 LT

15 te 21 South Olinton Street.
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