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SLAUGHTER IN WAR AND PEACE.

We have before us the casualty lists of that greatest
of all fields of carnage—the railroads of the United
States. Lest the gentle reader should object to our
phraseology, calling it sensational, we ask his atten-
tion to the Interstate Commerce Commission statistics
of deaths and injuries for the last three months of
1906, which opens with the following statement: ‘“The
number of persons killed in train accidents during the
months of October, November, and December, 1906, as
shown in reports made by the railroad companies to
the Interstate Commerce Commission, under the ‘“acci-
dent law” of March 3, 1901, was 474, and of injured
4,940. Accidents of other kinds,
tained by employees while at work, and by passengers
in getting on or off the cars, etc., bring the total num-
ber of casualties up to 20,944 (1,430 killed and 19,514
injured).”

At the above rate, the total number of people killed
on the railroads in twelve months would be 5,720, and
the total number injured 78,056, or a total of 83,776
casualties in a single year. If we remember rightly,
this is more than twice as many-as were killed on the
British side during all the years of the Boer war;
while the total number of injured exceeds the total
number that were wounded by bullet and shell. But
such wars as the South African trouble come inter-
mittently and with decreasing frequency, whereas the
casualties of peace are with us always and increase
with the passing of the years.

The deaths and injuries on our railroads, appalling
in number though they be, represent after all but a
fraction of the total number of casualties occurring
every year in the prosecution of the so-called arts of
peace. The mine, the. quarry, the smelting furnace,
the mill, the machine shop, all present an annual death
and casualty. roll which, according to the most emi-
nent authority on the subject in this country, Dr.
Josiah Strong, is placed at the stupendous figure of
525,000. The railway accidents and their appalling
results are more in the public eye than other disasters,
for the reason that practically every citizen travels
on the railroads, and that the government collects and
publishes the statistics of deaths and injuries. But
the grim facts regarding the frequency of deaths and
injuries in pursuits other than those identified with
railroading are just as real, just as shocking, and
every whit as disgraceful to our national good name
as those relating to the railroads.

Now, on the basis of over half a million industrial
accidents in the United States in a single year, it may
be stated that one person out of every 150 is sacrificed
in a greater or less degree, ranging from a slight
injury to death itself, in the task of carrying on our
great industrial works. And the pity and shame of it
all is that a large proportion of this pain and death
is easily preventable. Two things are necessary: first,
the public must be awakened to the realization of the
disgrace which such a condition of things puts upon
the nation, and to a realization of the vast amount of
personal loss and suffering which these figures repre-
sent; and secondly, they must be taught that, by the
enactment of proper ordinances governing the safety of
life and limb, and the provision of proper devices of a
mechanical kind, it would be possible, in a very few
years, to reduce the casualty list by probably not less
than fifty per cent.

But after all is said and done, it is a question
wwhether the cause of this ghastly sacrifice is not to be
found in our national disregard for the sanctity of
human life. It is not in the least exaggerating the
question to say that there is greater concern shown in
the more advanced European countries over the acci-
dental death of a single individual than is displayed in
this country over the death of a dozen people by

including those sus-
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accident. It is certain that until we have learned
“how much a man is better than a sheep,” and have
acquired a decent regard for the sanctity and dignity
of life, we are not likely to make much headway in
the provision of means for the prevention of accidents.
One of the best ways to promote a proper understand-
ing on this subject would be to pass laws making it
obligatory upon the part of all great industrial con-
cerns to report every accident, big or little, to a com-
mission which was qualified to gather such statistics.
These statistics should be regularly made public, and
should form the subject of persistent comment by the
press, in the pulpit, upon the lecture platform, and by
means of systematized pamphlet distribution.

We can conceive of no other philanthropic move-
ment that would be so worthy of the use of the name
and the millions of such of our capitalists as are of
humanitarian bent as this. If the prevention of the
comparatively small and intermittent slaughter of war
is worthy of a peace palace in Europe, and of a peace
congress in the United States to which representatives
are invited from the four corners of the earth, surely
the abolition of the ‘“‘carnage of peace,” whose victims
outnumber those of war immeasurably, should com-
mand an even larger liberality and an effort more
sustained.

SPEED INDICATORS ON LOCOMOTIVES.

Certain recent accidents in this country and abroad
point clearly to the necessity for the use of speed indi-
cators on locomotives. Two fatal derailments which
have occurred in England were due to the engineers
running their trains around curves at speeds greatly
in excess of the schedule; and the two most notable
derailments of the past few months in this country
also occurred on curves, and probably in each case
they were due to the same cause. The use of speed
recorders is quite general on European railroads, and
we believe that on some systems they are in universal
use, being considered as indispensable to the safe
operation of the trains. Though occasional experi-
ments have been made looking to the adoption of this
device in the United States, we believe it is a fact
that there is not a railroad on which it has been
officially adopted. The present practice is to depend
upon the judgment of the engineer, who is supposed,
by virtue of his long experience, to be able to tell very
closely at what rate of speed his engine is running at
any particular time. No doubt, the more intelligent
and observing of the engineers do acquire a sense of
speed which is remarkably accurate; but it is evident
that this will vary greatly with the temperament and
intelligence, and that there must be some, and possibly
not a few, engineers, who are incapable of making any
accurate estimate of speed.

We are largely the creatures of custom and habit.
Because we have so long done without speed indica-
tors, we have settled down to the belief that they are
unnecessary. And yet, a little sober thought should
convince us that this device is, in its way, just as
useful and almost as necessary as the steam pressure
gage or the vacuum gage. Particularly is it needed on
a road which is full of sharp curvature and crowded
with crossings, turnouts, and sidings, at many of which
a reduction of speed is called for. Even in the case
of a train like the Empire State Express, there will
probably be not less than half a dozen points on the
140-mile run to Albany, at which the engineer is called
upon to slow down from the average running speed
of, say, 65 miles an hour to speeds of from 40 miles
down to as low as 15 or 20 miles an hour. With an
accurate speed register before him the engineer could
reduce to the exact speed called for on any particular
stretch. The device would be specially useful in cases
where the engineer was new to the division, and,
therefore, more or less unfamiliar with the run.

Unquestionably, the introduction of speed indicators
would be greatly facilitated if there were more of
these devices on the market that were absolutely re-
liable. Too many of the present types are either
uncertain in their action, or are so sensitive (that is
to say, are subject to such violent oscillations above
and below the true reading) that a prejudice has been
raised against their use which may require some little
time to overcome. Without disparaging the work that
has been done already in this direction, it may be
affirmed that this is one of the most promising fields
to which inventors can direct their attention. The
ideal indicator would be one which combined quick
response to changes of speed and steadiness of pointer
on the index with simplicity and durability of mech-
anism.

&

SINGLE-SERVICE PAPER MILK BOTTLES.

Butter is received in tubs and cut into blocks and
put into neat paraffine paper boxes; lard is also so
handled; oysters are dipped from a tub into neat
paper pails; ice cream is sold in paper buckets; eggs
are delivered in cellular boxes holding a dozen or
half a dozen; chipped beef is delivered in paper boxes,
etc. And yet milk, the article of food most susceptible
to contamination, is servcd in bottles which are used
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again and again. This is vitally wrong. There is
too much risk in it. The bottle may be put to too
many improper uses. It is not uncommon for the
driver of a milk wagon to split a quart of milk into
two pints, cap the bottles, and leave them where
customers have requested additional pints. This split
quart is divided between two unwashed bottles. It is
not to be expected that the driver will return to the
dairy for clean bottles.

To wash milk bottles clean is difficult, often very
difficult. It cannot be done except in boiling hot
water. But the men cannot work in boiling water,
and so lukewarm or tap water is used, and they do
the best they can. Many dairymen have not hesitated
to invest large sums of money in the latest and best
apparatus obtainable. This is a help, but not the
cure. The refilled bottle is an anachronism.

Evidently the glass bottle is a misfit, and wrong.
The solution is the abandonment of it, and the substi-
tution of the single-service paper package for milk.
These are now just beginning to be available, and
many are the incidental advantages they will bring.
They do away with innumerable troubles for the
milkman.

One of the first paper bottles to be placed on the
market is a plain paper cylinder, having a flanged
bottom securely fastened therein, and a flanged top
Leld in by frictional contact with the inside of the
tube. The lid is provided with tabs folded down in-
side the flange, by which the cap may be readily re-
moved, although some customers prefer to have the
cap more difficult to remove, as a further guarantee
that the contents of the bottle have not been tampered
with en route.

The bottle is made of new spruce-wood paper in
clean, sanitary surroundings. After the bottom is put
in the bottle is dipped in hot paraffine, the same par-
affine the housewife pours over her jellies to keep out
the air, moisture, and dust. The bottle is then passed
into a sterilizing oven, where it continues to absorb
paraffine to saturation, the excess draining back into
the dipping tank. The caps are then put in and the
bottles packed in paper bags holding a hundred each
and the bags sealed, so that the milkman’s wagon is
laden only with bottles clean and perfectly sanitary.

The bottle weighs less than an ounce, but by reason
of its cylindrical construction, with the caps inside, is
quite strong. It will support a vertical crushing strain
of more than a hundred pounds when filled.

The- paraffine coating renders the paper impervious
to moisture, so that it may stand for weeks or even
months without losing any of its liquid contents.

The new bottle has no effect whatever on milk. The
milk never comes into contact with the paper (or the
printing thereon) for it is perfectly sealed in, and
the paraffine has absolutely no effect on milk in any
way.

RUNNING MUNICIPAL TROLLEY CARS WITH GARBAGE
AND REFUSE

The city of Nottingham owns two deétr‘uctors, cost-
ing, respectively, $39,000 and $102,000. The latter one
is equipped with electric machinery costing $12,000,
connected with the tramway lines. The cost of wages
and other expenses of the destructors averages about
35 cents a ton of refuse burned. The average quan-
tity of electric units produced is 44.23 per ton. The
system of converting refuse into electricity works ad-
mirably there, and is a saving to the taxpayers. Only
forty other towns in the country use anything similar.

Ashes, kitchen scraps, and house refuse receptacles
are placed in metal barrels or large iron receptacles at
the rear of the premises, in accordance with the prac-
tice in this country, and removed weekly by city em-
ployees. The total weight of the refuse is about 1,500
tons a week. It is carted away after being collected
and burned in the two destructors, which require no
other fuel except a trifle for starting the fire on Mon-
Enough steam is produced by the destructors to
provide electricity for a third of the needs of the tram-
way system. Only tin cans and the like are separated
from the refuse and sold. All the rest is used as fuel
tor the production of electricity.

Besides electricity the Nottingham corporation pro-
duces from the house refuse more street-paving stones
than it can use. A plant connected with the main
destructor mixes the clinkers with cement and places
the composition under hydraulic pressure. The arti-
ficial bricks thus produced are harder than stone
and can be used for building purposes as well as street
paving. The engineer in charge of the work claims
that from tests made the paving stones thus manufac-
tured will wear longer than any similar composition
now being produced, while costing but half the price.
Another destructor, larger than either of the two now
operating, is contemplated by the city authorities of

Nottingham.
—— - —

According to Power, at Columbus, Ohio, where the
water is excessively hard, a water-softening plant
with a capacity of 30,000,000 gallons per day is be-
ing constructed.
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THE HEAVENS IN JUNE.,
BY HENRY NORRIS RUSSELL, PH.D.

The planet Mars, which returns to opposition early
next month, and comes nearer to the earth than it has
been at any time for a dozen years past, has especial
claims on the attention of the astronomical world at
present. To be sure, it is not yet an agreeable matter
for the amateur to observe him, since in the middle of
June he rises at about half past 9 in the evening, and
does not come to the meridian (where he can best be
seen) until 2 o’clock in the morning.

But those professional astronomers, whose interests
are in planetary affairs, are already rising very early,
and spending the small hours of the night in the study
of the surface of the body which, next to the moon, we
have the best opportunity to see.

What discoveries they may make we cannot of
course predict; but many things will be visible to any
observer, even if his telescope is small. The ruddy
disk of the planet, brighter at the edge than the center,
and marked with darker greenish spots, can be seen
with a very small instrument if only the air is steady,
and even easier to see than the dark areas is the white
polar cap.

This is the most prominent feature of the planet’s
surface, when it first comes well into view; but as
time goes on, and the Mar-
tian season advances from
spring to summer, it stead-
ily shrinks, and at last
disappears completely, only
to appear once more, as
large as ever, when the
planet’s pole can again be
seen, emerging from its
long arctic night.

This behavior suggests
at once that these ‘“polar

caps” are polar snows,
which melt away every
summer, and fall again

when winter has set in.
But grave objections have
been made to this theory.

Mars, like the earth,
presumably gets its heat as
well as its light from the
sun. Now it is half as far
again from the sun as the
earth is, and since the
amount of heat received
from the sun varies in-
versely as the square of a
planet’s distance, it re-
ceives only 44 per cent as
much heat per square mile
as the earth does. But its
polar caps melt off com-
pletely every summer,
while the earth’s polar
snows do not. It would
therefore seem as if Mars
must be hotter than the
earth, and we seem in-
volved in a contradiction.

A recent paper by Mr.
Percival Lowell, who at
his observatory in Arizona
has done so much to ad-
vance our knowledge of
the planet, clears up this
difficulty in a very pretty
fashion.

It is true that the earth
receives much more heat
than Mars does; but it is
not the heat received, but that retained by a planet
which goes to warm it.

Now Mars reflects some 27 per cent of the light fall-
ing on it, and consequently retains the remaining 73
per cent. How much the earth reflects we can only
estimate. But we know that half its surface on the
average is covered with clouds, and that these reflect
some 72 per cent of the light falling on them. Here is
a loss of 36 per cent of the incident energy at the
start. Then, even under a clear sky, a great deal of
light is reflected by our atmosphere, which would look
as bright if we looked down into it from above as it
does when we look up through it from below. Finally,
we have the light reflected from the materials of the
earth’s surface itself. Studying all this in detail, Mr.
Lowell comes to the conclusion that the earth under a
clear sky reflects about 59 per cent of the total energy
falling on it, and retains but 41 per cent. Taking also
into account the loss of heat caused by the shading
effect of the clouds, he estimates that the amount of
heat received by the surface of Mars per square mile
is actually a little greater than on the earth. But
Mars has less atmosphere than the earth, and in conse-
quence its surface will lose more heat by radiation
into space, just as high mountains do on the earth.
Allowing also for this, Mr. Lowell finally concludes
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that the amount of heat retained by the surface of
Mars, and going to warm it up, is about 10 per cent
less than the corresponding quantity for the earth.
The absolute temperature of Mars, that is, the tem-
perature measured from the absolute zero of the
physicists, —460 deg. F., would be 214 per cent less
than that of the earth. Assuming the mean tempera-
ture of the earth to be 60 deg. F., we find 46 deg. for
that of Mars. Some of Mr. Lowell’s estimates are ad-
mittedly uncertain, but he has certainly proved that it
is quite possible, and indeed probable, that the surface
of Mars may be heated to a temperature well above
the freezing point of water by the sun’s rays alone.

It is therefore reasonable to believe that the polar
caps of Mars are really snow fields. As for their melt-
ing off in summer, we have good reason to believe
they are very thin compared with those on the earth.
Six inches of snow covers the ground just as well as
six miles, and looks the same from a distance, and the
rapid melting of the caps is the only way we have to
estimate their thickness.

THE HEAVENS.

Our map shows at a glance what meets our eyes in
the early evening. The Great Bear and the Dragon
are high in the northern sky, above the Pole, and the

 Little Bear, Cepheus, and Cassiopeia are below them,
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the last far down on the horizon. Auriga the Chari-
oteer and the Twins are setting in the northwest, their
bright stars Capella, Castor, and Pollux being very
low. The Crab and the Sea Serpent lie on the dull
southwestern horizon. The Lion, with the bright star
Regulus, is higher up in the west, and the Virgin, with
the rather brighter star Spica, in the south. Above
her, almost overhead, is BoOtes the Herdsman, with
the splendid yellow Arcturus, brighter than any other
star now in sight.

The Northern Crown and Hercules lie to the east-
ward, and lower down ‘is the bright star Vega, in the
constellation of the Lyre. Below this Cygnus the
Swan has just come into view. The Eagle, with
another first-magnitude star, Altair, is due east, and
the tangled forms of the Serpent and the Serpent
Bearer fill the southeastern sky. The Scorpion, whose
heart is marked by the fiery red Antares, is well seen
just east of south, and due south is part of the Cen-
taur—a fine southern -constellation whose brightest
star we never see. Those who live within the tropics
may see them at this season, and near them, to the
westward, the Southern Cross.

THE PLANETS.

Mercury is evening star all through June, and can

easily be seen at the end of the month, on or about
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the 27th, when he is at elongation 2514 degrees from
the sun. At this time he is on the borders of Gemini
and Cancer, not far from Castor and Pollux, and
brighter than either. He sets at about 9 P. M., and
will readily be observed.

Venus is morning star in Aries and Taurus, rising
about 3 A. M. in the middle of the month. Mars is in
Sagittarius, rising at about 10 P. M. on the 1st, and
8:15 P. M. on the 30th. He is very near the earth,
and still coming nearer, being some 46 million miles
away when June begins, and 39 million when it. ends.
He is almost as bright as Jupiter, and cannot be mis-
taken for anything else.

Jupiter is evening star in Gemini. Early in the
month he is still conspicuous, setting at about 9:30
"P. M,, but toward its end he is too deep in the twi-
light to be observable. On the afternoon of the 15th
he is in conjunction with Mercury, at a distance rather
more than 114 degrees.

Saturn is in Aquarius, rising about midnight in the
middle of the month. He is in quadrature with the
sun on the 18th. We still see the dark side of his
rings, so that, except in the most powerful telescopes,
he appears devoid of these appendages.

Uranus is in Sagittarius, not far from Mars, and
like him very far south. He is right above the Milk
Dipper, at a distance of
about three degrees, and
among a group of small
stars, from which his mo-
tion serves to distinguish
him,

Neptune is in Gemini,
too near the sun to be ob-
served.

THE MOON.

Last quarter occurs at
midnight on June 2, new
moon at 7 P, M. on the
10th, first quarter at 10
P. M. on the 18th, and full
moon at 4 P. M. on the
25th, The moon is near-
est us on the 25th, and
farthest off on the 12th.
She is in conjunction with
Saturn on the 4th, Venus
on the 8th, Mercury and
Neptune on the 12th, Jupi-

ter on the 13th, and
Uranus and Mars on the
26th.

At 9 A. M. on the 22d
the sun reaches its great-
est declination north of
the equator and enters the
sign of Cancer, and in the
parlance of the almanac,
“summer commences.”

Princeton University Ob-
servatory.

00

New Invention for Treat-
ing Flax.

A new Australian pro-
cess for converting worth-
less flax into a good fiber
is described in the London
Commercial Intelligence, as
follows:

Sheaves of straw are im-
mersed in a hot neutral so-
lution for about one hour,
after which the flax is
passed through rollers dur-
ing which it is sprayed, by
steam force, with a special solution, and then with
clean water. The flax is then dried and the straws
broken and scutched in the usual manner. Each
bath holds about 336 pounds of fiber and the cost
of the solution (there) does not exceed 48 cents. The
same bath may be used repeatedly, thus reducing
the cost of the operation. Frequent use of the same
bath somewhat darkens the fiber, but for some
purposes this is little or no detriment. The light
fiber can be used for many purposes without further
bleaching treatment, which is frequently an expensive
process. It is claimed by the inventors that their
process can be carried on continuously, independent of
weather conditions, and also that the fiber is produced
so cheaply that it will ultimately, to a great extent,
take the place of other fibers after meeting the world’s
demand for Linum flax.

The method upon which all cooling towers work is
to divide the water up so that it presents a maximum
amount of surface to the air. All cooling towers work
on the counter-current principle. The water is lifted
25 feet to 30 feet up the tower, and then allowed to
fall over specially designed splash bars, while the air
enters the tower at the bottom and ascends through
the falling drops of water.

At 815 O’Clock: June 14/
At 8.0°Clock: June &
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DOMESTIC ELECTRIC LIGHT PLANT DRIVEN BY A
WINDMILL,

A windmill, in this country, at least, is seldom put
to any work other than pumping water, for the reason
that its power is so variable. From time to time the
question has been raised of storing this erratic energy,
so that it may be delivered at a uniform rate for
various purposes. But the
problem of storing the power
has proved more difficult than
might at first be imagined, and
few really practical apparatus
of this sort have been devised.
However, Mr. R. W. Wilson of
Noblesville, Ind., seems to
have reached a successful solu-
tion of the question, at least as
far as the requirements of his
own home are concerned; for
with the power furnished by
his windmill, he operates a
small electric light plant which
illuminates his house and barn.
The windmill is of the usual
type adapted for pumping wa-
ter. It stands on a tower 50
feet high, and operates a force
pump of 12-inch stroke with
cylinder 314 inches in diame-
ter. The water is pumped to a
regulator, situated in the base-
ment of the . building. This
regulator consists of a cylinder
in which a heavily-weighted
plunger is fitted. When the
cylinder is filled with water,
the rising plunger strikes a
catch which opens a valve in a
pipe communicating with a
water motor. The water mo-
tor is direct-connected to a
dynamo which, in turn, gener-_
ates the electric power neces-
sary to energize the lighting system. A storage bat-
tery is provided to store any excess of current, or to
store the entire output of current when the lights are
not in use. An automatic switch connects the dynamo
with the storage battery, so that when the dynamo
stops or runs very slowly, the current from the battery
will not operate back through the generator. Owing
to the weight of the plunger in the regulator, the
water motor is under an almost constant pressure.
‘When the plunger reaches the bottom of the cylinder,
it strikes a trip, which closes the valve in the pipe

Scientific American

The action of the motor
The storage battery

running to the water motor.
is thus rendered intermittent.

comprises eleven cells, which store sufficient current
to supply Mr. Wilson’s home with light for six or
seven days, so that in case the wind should die out
for several days, he would still have sufficient current
for &ll his needs.

One of our illustrations shows a

Complete * ‘ghting Set Consisting of Regulator, Water Motor, Dynamo, and Storage Battery.

section of the building and the pumping system. This
arrangement differs somewhat from the system which
Mr. Wilson has actually installed in his building, in
that the electric apparatus is situated in a kitchen in
place of the basement. The advantage of this is that
sufficient head is provided to conduct the water from
the motor to a trough in the yard, where it may be
used for watering stock.

Arrangements are being -discussed for an electrical
exposition at Niagara Falls in 1908.

Juxe. 1, 1907.

A New Textile Fiber.

A vegetable fiber obtained from the dwarf palm tree
now forms one of the staple products of the Algerian
region, and the industry has lately taken a great ex-
tension. The dwarf palm was heretofore considered as
having no value for commercial use, and even as a
harmful plant, but owing to the method of extracting
the fiber from the plant which
is now so successful, the use
of the product is on the in-
crease and it can be employed
to advantage to replace the ani-
mal fiber or hair which is so
extensively used for mattresses,
woven products, harness and
carriage work, and these indus-
tries are now commencing to
use it and are placing. large
orders for the fiber. Besides
this, the railway companies
both in France and elsewhere
on the Continent are beginning
“to employ the fiber for military
bedding purposes. While horse
hair appears to be easily at-
tacked by moths, the fibers of
the dwarf palm resist the at-
tacks of insects; and besides
the above uses for it, we may
also mention the manufacture
of various tissues and even of
hats. Algeria seems to have
the monopoly of the fiber indus-
try for the present. The na-
tives collect the raw material,
consisting of the leaves of the
dwarf palm, and bring them to
the factories. Here there is in-
stalled a carding apparatus, the
old method being to work it by
hand, but recently a form of
steam carding machine has been
used, and it gives much better
results. By this process the leaf is transformed into
vegetable fiber, which is afterward spun and braided,
this being done generally by hand. In the primitive
state the vegetable fiber is valued at $9 to $12 per
ton. When it is dyed in black, the price is very nearly
doubled. In Algeria there are already a number of
these factories, which are scattered in different local-
‘fties.” The department of Algiers has the best plants
and is thus able to manufacture a superior quality of
fiber. Cords which are made from it are remarkable
for their length, flexibility, and elasticity.
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The Water Pumped by the Windmill is Delivered Through a Regulator to a Water Motor Which Drives the Electric Generator.
DOMESTIC ELECTRIC LIGHT PLANT DRIVEN BY A WINDMILL,
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THE BRENNAN GYROSCOPE MONORAIL.

Were it not for the fact that its inventor bears a
distinguished name, and that the exploitation of the
device occupied two hours of the time of the last
meeting of the Royal Society in London, the Brennan
gyroscopic locomotive would deserve no further notice
than is usually given to any interesting scientific toy.
At the present writing, indeed, it cannot be regarded
as having demonstrated its practical value, at least as
applied to heavy trains of the kind that are now
running on the railroad systems of the world. The
model locomotive exhibited before the Society was only
six feet long, and, judging from the illustrations, it
must have been of rather light construction. It is not
safe to argue that because in this small size the inven-
fion is operative, therefore it would be operative if
built to the greater dimensions and enormously greater
weight of a full-sized railroad train. We should be
prepared to find that the weight and power of the
gyroscopes would quickly increase to a point where
they would be prohibitive. That is to says the appa-
ratus ‘would be so bulky and heavy, and would make
such considerable demands upon the available power,
as to render the construction and operation of a train
of standard size commercially impracticable.

From a study of the illustrations it will be seen that
the locomotive consists of a long, shallow body, carried
on a pair of two-wheeled motor trucks, one at each
end of the car. It is driven by two electric motors,
mounted one above the outer wheel of each truck, the
power being transmitted by gears inclosed in gear
cases, one on each gside of the driving wheels. All
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The Car Balanced on a Wire Rope,

four wheels act as drivers, power being transmitted to
the inner wheels by means of outside coupling rods,
similar to those used on the steam locomotive, The

The Simplest Form of Gyroscope.

gear case and motors are clearly shown in the photo-
graphs. At each end of the car and mounted centrally
above the swiveling trucks is a pneumatic brake cylin-
der, and above each cylinder is mounted a hand-wheel,
which engages a threaded extension of the piston rod,
and is adapted to be used in case of a failure of the
pneumatic brake. In the model shown, there is a
small closed compartment at the forward end of the
car; and in the after portion of this, mounted on the
floor of the car, is the double gyroscope, which serves
to maintain the car in equilibrium. The gyroscopes
are mounted in an air-tight case in which a partial
vacuum is constantly maintained. They rotate in oppo-
site directions in a vertical plane at the high speed of
7,500 revolutions per minute. Provision is made for
assisting the gyroscopes in returning quickly to the
horizontal plane. They are driven by small electric
motors. The object of running the gyroscopes in vacuo
is, of course, to get rid of the skin friction of the air,
and Mr. Brennan, the inventor, claims that he has
been so far successful that the model car will remain
standing upright on its single rail for a considerable
time after the current has been cut off. The motive
power of the model is derived from accumulators car-
ried by the vehicle itself, and current is also drawn
from these to keep the gyroscope wheels in motion. In
the model it is stated that the weight allotted to the
steadying apparatus amounts to only about five per
cent of the total weight.

Mr. Brennan is an Australian, who achieved world-
wide fame by his invention of the torpedo called by
his name. The British government thought so highly
of his invention, that it is credited with having paid
him $550,000 for the exclusive rights to manufagcture
it. In the tests which were made, either before the
Royal Society, where it was sent around the meeting
room at Burlington House, or on the larger experi-
mental track at the private grounds of Mr. Brennan,
the model was sent around unusually sharp curves,
up and down steep and abruptly changing grades, and
caused to run o vire cable across a span of fifty

Mr. Brennan Demonstrating His lnvention at Brighton, England,
THE BRENNAN GYROSCOPE MONORAIL.
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feet. One curious experiment, made in the society’s
room, consisted in running the car on to a tight wire
rbpe fixed to a stout timber frame, and then turning
the whole frame down through ninety degrees from the
vertical to the horizontal position. While this was
being done, the vehicle, unaided, continued to maintain
a vertical position on the rope, and it held this posi-
tion until the gyroscope frames were locked, when
supports were of course necessary to keep the car
upright.

With this novel railroad the peculiar phenomena
associated with the gyroscope a¥e strikingly demon-
strated. In rounding a curve at high speed, instead
of the car having a tendency to fly outward off the
track as does the ordinary railroad train, the inner
edge dips, so that the vehicle leans inward as does a
cyclist when rounding a sharp curve on the racing
track. Similarly, when a heavy weight is thrown on
one edge of the car, instead of that side dipping, it
rises, combating the pressure there imposed; this lat-
ter tendency is even more graphically illustrated by
pressing the hand upon one side of the car, when one
can feel the car forcing itself upward, opposing the
efforts to disturb its equilibrium.

The inventor is now engaged in constructing a. full-
sized vehicle upon this principle. In this instance the
car will be driven by a 100-horse:power gasoline engine
coupled direct to the motor. The gyroscope will be
33 inches in diameter and make from 2,000 to 3,000
revolutions per minute. The road wheels will be
motor-driven, and in this instance change-speed gears
will be provided to facilitate hill climbing. In the
case of the smaller model, in order to insure easy
climbing of the more precipitous ascents, the speed is
only seven miles per hour; but this factor can be
modified to meet any conditions.

The evolution of this invention is the result of some
thirty years’ continual experiments, though the present
model railway and its equipment has been completed
for more than two years. Publicity of the invention
has been delayed in deference to the requests of the
British and Indian governments, both of which have
financed the experiments to a certain extent. It is
possible that it will be given a trial on light railroads
in India, where railroad construction, owing to the
mountainous nature of the country, especially in the
northern territories, is beset with numerous engineer-
ing difficulties rendering construction highly expensive.

OUR 735,000,000-BUSHEL WHEAT CROP.

The commonest article in daily use is “bread,” and
its supreme importance is indicated by the fact that
in all ages it has been considered as the symbol of
food, and truly it is the “staff of life.”” The cultiva-
tion and milling of cereals is of the highest antiquity,
and the references to the baking of bread occur on
some of the oldest monuments.

‘Wheat is a splendid cereal crop, and the United
States leads the world in its production. The 1906
crops, according to the official figures, are as follows:

Bushels.
United States ......ecveeeenees.. 135,261,970
Russia .....ccv0ievnn teeeveeease. 450,000,000
France .....cevvevnieencncncannnes 324,725,000
India .......ccciiiiiiiiiiinnnnns 319,586,000
Austria-Hungary ................ 268,574,000
L7 ) 168,000,000
Spain ... ..o i 154,090,000
Germany ........ceveaevenneennenn 144,754,000
Argentina ..........c0iiiiiiienen. 134,931,000
Canada ......covvvennnennnnnennn 131,614,000
Roumania ..........ccevveeeunnnnn 113,867,000

The crops of other countries bring the total up to
the enormous figure of 3,423,704,000 bushels, so that
the production of the United States is nearly 20 per
cent of the world’s output.

A graphical comparison of this crop with the finished
product typified by bread and the intermediate stage—
flour—is very interesting, and we have made an
attempt to show the magnitude of the crop by means
of well-known objects such as the Great Pyramid and
the Washington Monument, .

If the 735,261,970 bushels of wheat were placed in a
bushel basket of standard shape, the basket would
measure 792 feet in diameter at the bottom and 1,225
feet at the top, and would be 980 feet high. It would
have to be strong enough to sustain the weight of
1,579,433 tons. The Eiffel Tower is a good object for
comparison. Visitors in the crown of the tower would
be able to just look over the sea of wheat. After the

miller has taken the basket of wheat and milled the .

grain, he finds he has some 16,116,664 barrels of flour,
which if put in one huge barrel would be 1,214 feet
high, and the largest diameter would be 96214 feet. °

The baker now steps in, and out of this flour bakes
4,834,999,200 loaves of bread of standard size; and if
this bread were all put into one loaf, it would measure
1,002 feet on the bottom, 1,387 feet at the top; it would
also be 61614 feet thick and some 2,158 feet long. If
this loaf of bread were set on end, the finished product
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would far overshadow the basket and the intermediate
stage—the fiour barrel.

The wheat would fill a trench 141 miles long—the
distance from New York to Albany—and 35 feet in
cross section. In view of these facts, is it any wonder
that our transportation facilities are strained to the
breaking point in carrying this enormously valuable
crop?

The wheat crop of the entire world is far below the
average this year, and it is a much-mooted question
whether we shall have any wheat to spare to make up
the deficit abroad;
wheat on our produce exchanges has gone upward of
one dollar a bushel. It seems probable that the United
States will be the arbiter of prices in the world’s wheat
market for some months to come.

—tl—¢~ G~ r—n

TO THE JAMESTOWN EXPOSITION BY MOTOR BOAT.

BY GEORGE ETHELBERT WALSH.

No class of visitors to the Jamestown Exposition
will find greater attractions this summer than those
fortunate enough to own motor boats. Besides en-
joying the pleasure of cruising through one of the
most picturesque bays on our Atlantic coast, the own-
ers of motor boats will find themselves in a measure
independent of the usual crowded hotel accommoda-
tions and inconvenient lodging facilities. With Nor-
folk, Virginia Beach, and Old Point Comfort within
easy reach by water from Jamestown, the motor boat
enthusiast can visit the exhibition in the daytime and
spend the nights miles away from the tumult and
crowd, comfortably housed in his own little boat.

The problem to many is, How to get to Jamestown
in a small motor boat? Of the thousands of owners
of motor boats scattered along the Atlantic coast,
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COURSE OF MOTOR BOAT TO JAMESTOWN,

probably only a few realize the comparatively safe and
easy route which the canals and rivers offer across
the States of New Jersey, Delaware, and Maryland.
The outside route is too dangerous for the average
small motor boat, and many who would otherwise
enjoy the trip are afraid to make such a venturous
journey in a boat twenty to thirty feet in length. But
the inside route is shorter, safer, and in many ways
the more picturesque. Instead of running miles out
at sea, dodging dangerous capes and treacherous shoals,
the motor boat on the inside route from New York or
any point on the Sound or Long Island makes its way
quietly and safely through a system of canals, rivers,
and bays. Any boat from sixteen feet in length up to
the thirty-footers, drawing no more than four or five
feet of water, can take the inside route with the most
happy results.

With New York as the starting point, the motor
boat makes its way down the Upper Bay and enters the
Kill von Kull back of Staten Island and then through
the Arthur Kill to the entrance of the Raritan River
at South Amboy. This run is scarcely more than
eighteen miles, and through smooth and safe water.
The Raritan River runs in a most irregular line from
this port to New Brunswick, a total distance of less
than eleven miles. A motor boat drawing only four

and for this reason the price of-

It broadens out as the journey extends.
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or five feet of water can make the passage without
mishap. If the trip is taken just before high tide,
the lines of the banks will be clearly defined by the
marsh grass, and the channel can be followed easily.

At New Brunswick the Delaware and Raritan Canal,
which has a depth of seven feet, enters the Raritan
River, and vessels with masts fifty feet high can pass
through the canal. The distance through the canal
from New Brunswick to the Delaware River below
Bordentown is 44 miles, and at the regulation speed
of four and a half miles per hour the trip will take
the better part of a day. The toll through the canal
is collected at the entrance, and clearance papers are
given. The canal connects with the Delaware River
below Bordentown, and one passes through or near
such historical places as Bound Brook, Millstone,
Kingston, Trenton, and Bordentown. Once on the
Delaware River, the next objective point is Delaware
City, sixty miles down the river. The navigation of
the Delaware River is a rare treat. The river
broadens® and stretches out in pleasant vistas. At no
point is the channel less than six feet in depth. This
is found near the beginning at Kinkora Bar, and when
that is safely passed there is an average depth of over
seven feet. At low tide many of the bars and flats
are exposed to full view, and the direction of the chan-
nel can easily be noted by the eye. At Delaware City
commences the Chesapeake and Delaware Canal, which
is fourteen miles long and has an average depth of
nine feet. There are three locks in it, and all bridges
have draws over the canal. The ordinary small motor
boat can pass under these bridges without trouble. As
in the former canal the speed allowed is four and a
half miles, and any violation of this rule may result
in a fine of $20. In approaching locks or drawbridges
which are to be opened in either of these canals, the
notice either by horn, bell, or whistle must be sounded
at least three hundred yards away to secure prompt
attention.

The Chesapeake Canal carries one to Back Creek,
near Chesapeake City, a short, crooked, and somewhat
treacherous body of water, less than four miles in
length. The shoals can be avoided, however, by keep-
ing well away from either shore. Unfortunately, the
channel is not marked by buoys or other danger signs.
At some points Back Creek is only six and seven feet
deep, but at others it is nine and ten feet deep and
from 120 to 150 feet wide. The creek connects with
Elk River, which runs to Turkey Point on the Chesa-
peake, a distance of eight miles. Elk River is wide
and deep enough to follow without trouble. Turkey
Point is directly on Chesapeake Bay, and the wide
expanse of water Stretches 195 miles down to Norfolk.
The views
are all that one can desire, and boats of all descrip-
tions increase in numbers. There are abundant good
harbors and many famous towns and cities to see.
One can spend weeks in exploring either coast and al-
ways find something new to enjoy. The western shore
is generally followed by small boats to Norfolk, which
takes one past the harbor of Baltimore, Annapolis, and
other important places. Norfolk is reached by follow-
ing the western shore, and Jamestown is just in the
offing. The total distance from New York city to
Norfolk by this route is approximately 352 miles, and
it can be made in from four to five days, traveling at
a speed of seven miles an hour; but as allowances
must be made for passing through canals and locks, a
week should be taken for the trip.

The requirements for such a trip are simple. A
motor boat sixteen feet long and four feet beam can
do it just as easily as one twenty-five feet in length
and six feet beam. There is no necessity for pro-
visioning for a long journey at any point, for towns
and cities are passed constantly, where supplies can
be purchased. If one chooses, the nights can be spent
in hotels and boarding houses in the different towns.
With a few cushions and blankets provided, sleeping
on the boat will not be an unpleasant experience.
Waterproof blankets should be taken along to protect
the occupants from rain. On Chesapeake Bay a
spray hood would prove very serviceable, and an awn-
ing to keep off the glare of the sun. The usual equip-
ment of life preservers should be carried for emerg-
encies. The fuel supply can be replenished at almost
any point along the route.

—_——— e ————— —————

It is said that a high polish may be obtained after
nickel plating on small steel articles, such as screws,
by tumbling them with leather and dry rouge. The
articles are placed in a tumbling-barrel with leather
scraps. Some dry rouge is put into the barrel along
with the screws and leather and the whole is tumbled
for some time. The rouge coats the surface of the
leather, and causes it to act like a polishing wheel.
Canvas scraps may be used in place of leather.

According to the Ironmonger, Mr. E. L. Rinmann,
of the University of Upsala, claims to have discovered
a new process for the electrical extraction of alumi-
nium from blue clay, by which the cost of production
is reduced to about one-quarter of the present rate,
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@ oxrespondence.

Salvage by Amputation,

To the Editor of the SCIENTIFIC AMERICAN:

I was very much interested in your article in April
27 number of SCIENTIFIC AMERICAN on the manner in
which the White Star liner “Suevic” was saved. But
the writer is in error in saying this is the first time
that a steamer has ever been saved by this process
of amputation. The identical operation was perform-
ed on the large British freighter “Milwaukee” five
or six years ago, when she went on the rocks off the
coast of Scotland. Her after part was then floated
to dock and the front part rebuilt on, by one of the
large Scotch shipbuilding firms. :

ARTHUR E. TimMwMmIs,
Mechanical Draftsman.

Northern Pacific Railroad Company, Tacoma, Wash.,

May 1, 1907.
—

Some Ideas on Mechanical Flight,

‘fo 'the Editor of the SCIENTIFIC AMERICAN:

The mechanics of bird flight have often been in dis-
pute, considerable misapprehension still exists on the
subject, and as the successful aeroplane will have to
conform very closely to the laws governing bird flight,
the subject is of some importance. It may be ques-
tioned whether rapid and sustained flight is sufficiently
accounted for on the hypothesis of peculiarities in
wing curvature, strength of the pectoral muscles, and
the sustaining power of the wind.- Whoever has ob-
served the flight of a homing pigeon or the leisurely
flappings of the crow, carrying it over the fields with
the speed of an express train—and who knows some-
thing of the power expended in driving a wing model
a few yards—must have been conscious of a deficiency
somewhere in the accepted theory. A bird in rapid
horizontal progress acquires momentum, the mode of
flying undergoes a change, the wings are not then
used solely for elevation and propulsion, but act in a
third capacity, as supporters and accelerators of mo-
mentum, it might almost be said that momentum
flies the bird. While this is not strictly true, certain
it is that it plays an important part in determining
the ability of the bird to perform those evolutions
and gyrations that have so astonished observers. Prof.
Graham Bell in his treatise on kites, mentions having
observed a kite advance into a strong breeze by virtue
of its weight and velocity, and enunciates the law
that momentum is the sum of weight and velocity.
By it, flight may be accomplished without the use of
the retaining cord. Success in aerial navigation will
be obtained by a small, compact, high-powered ma-
chine of considerable weight, which will fly at a high
speed, and having acquired momentum, consume very
little power, if designed so as to utilize the force of
gravity, as do some of the smaller flying creatures—
principally the sparrow—which in a flight of some
duration makes a series of swift descents and ascents,
regaining, by a few strokes of the wings, when near
the top of the rise, the height lost in friction—a con-
siderable saving in the power ordinarily required,
could be effected. For a time dirigible balloons and
slow-flying machines of large wing area will impede
progress, but eventually these will be discarded in
favor of the swifter machine, not only for reasons of
economy, but because of the very much more impor-
tant fact that its small wing area, great weight, and
high speed will enable it to penetrate and success-
fully combat the prevailing wind currents; in short,
make it independent of the wind, which after all is
the chief desideratum. It may be said in passing that
the labors of Count Zeppelin and his contemporaries
are so much time and money wasted. However much
we may admire the courage and pertinacity of the
Count, his judgment in spending a large fortune on
such an unreliable and manifestly imperfect thing as
a balloon—regardless of the form it may be made to
assume—is scarcely to be commended. The balloon
offers a quick and comparatively safe method for get-
ting into the air, but its usefulness begins and ends
there, for reasons that are too well known to need
repetition. A good illustration of the comparative
value of the balloon and flying machine, and which
these latest attempts at locomotion in a measure paral-
lel, is the old-time sailing vessel, wholly dependent on
the wind, and owing its safe arrival to a favoring
breeze, and a modern, up-to-date liner, forging its way
into ‘the teeth of the fiercest gale by virtue of its
weight and inherent power. My own design for an
aeroplane—the construction of which must remain in
abeyance, through lack of funds—shows a machine of
350 pounds including the weight of its operator (137
pounds) with a supporting surface of one square foot
per pound, divided into two sets of superimposed
planes, placed one behind the other and curved in the
direction of their length. The framework to be con-
structed from elliptical steel tubing supported on a
long, slender, boat-shaped hull. [ am experimenting
with a means for obtaining automatic stability, which

Scientific American

I am confident will not only conquer this greatest of
difficulties, but also that of arising vertically and
alighting with safety. Granting that the means were
forthcoming to properly perfect it, a machine of this
description—with the hull fashioned from prepared
paper, say, to secure strength and lightness, and the
superstructure of elliptic-shaped tubing to reduce the
friction, equipped with my device for insuring perfect
automatic stability and driven by four two-bladed pro-
pellers, actuated by a 25-horse-power engine of the
lightest possible construction—would mark an advance
in the line of march toward perfection so great as to
leave very little to be accomplished. In regard to its
sphere of usefulness, a misconception exists that re-
quires correction. Even present-day writers on the
subject have fallen into the error of ascribing as the
principal retarding cause in the way of its more
speedy perfection the fact that it cannot be used in
competition with existing modes of transportation;
but we have seen the automobile achieve a great suc-
cess, chiefly as a pleasure vehicle, and there is no
doubt that in its final analysis the flying machine will
come to be regarded as the pleasure craft par excel-
lence. JouN C. PRESS.

South Norwalk, Conn.

D o e ]
Aeronautical Enthusiasm.
To the Editor of the SCIENTIFIC AMERICAN:

The over-enthusiasm shown by a large majority of
would-be flying-machine inventors, and their desire to
at once appear before the footlights of the world’s
stage, upon the first conception or dream of a plan to
navigate the air is wonderfully apparent.

Many of them, too, get no further along in the mys-
tery of this great problem than the making of a few
drawings, when, lo! it is announced to the world that
Mr J. W. has, after years of study, practically solved
the problem. Two or three of J. W.’s aerial flyers and
a few hundred pounds of dynamite are the only essen-
tials needed to strike terror to all warring nations.

How beautifully this dream of the airship inventor
has been portrayed in the past few years, and how
truly idiotic it proved to be after its exploitation!

The writer has in mind a few of these inventors,
who, previous to the breaking out of the Spanish-
American war, were telling the public how, upon short
notice, with their dirigible balloons and flying ma-
chines, they could bring a war to a sudden close, once
it had started.

To the believer in anything and everything, this was
interesting reading; but, at the pop of the first gun,
what become of these patriotic geniuses? Did they
show up? Did any of them go to the front, and prove

that they had really solved the great problem by de-

stroying the enemy’s army, or forts, or battleships?
Did any of them destroy anything more than the paper
upon which their boasts were written?

I believe that the Wright brothers, of- Ohio, and
Santos Dumont, of Paris, are working along lines that
offer the most feasible means of mechanical flight;
but there is a great field for practical experiment be-
fore them. Mr. Hiram Maxim spent much time and
some thirty thousand dollars on a purely mechanical
machine of the aeroplane type, and then threw up his
hands by donating his work to the British Museum.

I have had many suggestions placed before me for
mechanical flight, some of them with merit; but in
each case there was no money for experiment. I be-
lieve that the government should hold a fund to be
portioned out in the way of assistance to sincere in-
ventors in this line, the same as is done in some for-
eign countries.

The experiment which Prof. Robert W. Wood and
Otto Luyties, of Baltimore, are about to try, that of

raising a vessel into the air by means of propeller

wheels, is not new. The experiments of IIiram Maxim
in England and /Prof. Ritchell, of Connecticut, both of
whom have given their experience in testing the pull-
ing power of propeller wheels of large and small diam-
eters, and. at high and low velocity, were, as nearly as
I can recall, about as follows: - Hiram Maxim found
that an 8-foot wheel driven at a velocity of 150 revolu-
tions exerted a pulling force of about eight pounds,
and Prof. Ritchell found that a 24-inch wheel at a ve-
locity of 2,000 revolutions, exerted about the same pull-
ing force, 8 pounds.

These tests do not appear to hold out much induce-
ment to experiment along the lines of Prof. Wood and
some others I know with similar ideas. '

N. R. Briaas.

[Mr. Briggs does not mention the lift per horse-
power, which is the criterion by which propellers are
judged as to their efficiency. Prof. Wood has obtained
a lift of 3 pounds with an 8-foot propeller driven at
about 150 revolutions per minute by a 1-12 horse-power
electric motor. This corresponds to 36 pounds to the
horse-power, while 20 is a fair average. In Maxim’s
experiments it was found that a small, high-speed pro-
peller was more efficient than a large slow-speed one,
while Prof. Wood claims the reverse to be the .case.—
EDITOR.]
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Solutien to the Watch Problem.

The following is the solution to the watch problem
which appeared in our issue of April 20 on page 335:

A watch derives its power of motion from the re-
coil of the mainspring, and the recoil is governed by
the balance and lever. For instance, if it takes 24
full turns of the stem to wind the watch, and th@f
watch runs 24 hours when fully wound, then for each
turn of.the stem it will run one hour. A more simple
method is to hold the stem firmly between the fingers
and turn the watch around. In winding the watch to
run for one hour, the ratchet on the main spring will
click, say, 30 times, which proves that this watch
runs two minutes for each click of the ratchet which
is attached to the main spring. We will suppose it
was 12 o’clock noon when the watch was last wound
up, and you now wish to know the time. Beginning
to wind it up, you count the clicks, and find that be-
fore it is again wound up fully it (the ratchet) clicks
130 times. By dividing this by 30 we get 41-3, or 4
hours and 20 minutes, which added to 12 o’clock
makes the hour 4:20 P. M. While watches are not
all exactly alike, the principle is the same, and it is
simply a case of mental arithmetic in order to be
able to tell the time. But you must always remember
the time of the starting point or first winding, and
after that the time at the last winding.

The above was the method used by the poor oid peas-
ant, whose life mostly depended on his release, and
who was immediately rewarded by the king with his
liberty and a life pension.

Death of Sir Benjamin Baker.

Sir Benjamin Baker died on May 19 at Pangbourne,
Berkshire, England.

He was born in 1840, and was undoubtedly one of
the greatest engineers of the world.

The two engineering works by which he will be best
remembered are the Forth Bridge in Scotland, and
the Assouan Dam. Eiffel, the French engineer, de-
clared the former “the greatest construction in the
world.” It is 2,765 yards long and cost $15,000,000. It
is built on the cantilever principle and its main spans
are each 100 feet longer than the main span of the
Brooklyn Bridge. Its steel towers, 360 feet high, give
151 feet headway above the Forth at high water.

The Assouan Dam also cost about $15,000,000. It
is a mile and a quarter long and raises the level of
the Nile sixty-seven feet.

The dam is 120 feet high, and varies in thickness
from 82 to 26 feet. Behind it, in a lake of 140 square
miles, is stored water sufficient to insure the irriga-
tion of the Delta in the dryest season.

For his work as consulting engineer of this great
work Sir Benjamin received from the Sultan the First
Class of the Order of the Medjidie. He had already
been made a Knight of the Order of the Bath and of St.
Michael and St. George. He received several honor-
ary degrees from the leading universities of Great
Britain, and was a Fellow of the Royal Society.

—_— e r~—
The Current Supplement.

The current SuppLEMENT, No. 1639, opens with an
article entitled “The Fate of the Temples of Phila.”
Apprehension is felt by archeologists concerning the
ultimate fate of the ruins of the temple as the result
of the projected increase in height of the Assouan
barrage across the Nile by 23 feet. The current Sup-
PLEMENT’S article presents an admirable study of the
subject. The Census Bureau has just issued a report
presenting statistics of women at work. This publica-
tion of nearly 400 pages is carefully digested, so that
its more striking facts are readily available. A simple
gas generator for laboratory use is described by W. M.
Mills. “Ionic Therapeutics” is the title of a contribu-
tion in which the"‘;the'i'apeutic effects of electrolytic
treatment are graphically described. The problem of
protecting concrete from freezing and thawing is one
which has baffled the engineer. Mr. Richard K. Meade
describes how calcium chloride may be used for the
prevention of freezing. The demolition of the great
wheel at Earl’s Court, which for twelve years has
formed so conspicuous a feature of the London land-
scape, involved engineering problems of no mean order.
It was inadvisable to blow down the structure by means
of dynamite because of the presence of neighboring
buildings; accordingly,. it was necessary to take the
wheel down piecemeal. How the work was accom-
plished is very thoroughly described in a well-illus-
trated article. A history of the Wright brothers’ aero-
nautic experiments is given by Octave Chanute. A
good review of experiments on European systems of
electric canal haulage is published. Prof. Alexander
Graham Bell’s paper on aerial locomotion is continued.
For nearly eight months in the year the householder
in the eastern parts of the United States is confronted
with the problem of heat, ventilation, catarrh, and
coal bills. The condition of the air breathed in dwell-
ings and. offices is, therefore, worthy of attention. Mr.
Wilford M. Wilson throws a flood of light on the sub-
Ject.
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SOME UNKNOWN AMERICAN NATURAT BRIDGES,
BY T. 8. PARSONS,

In the southeastern part of Utah, on the southwest-
ern slope of the Blue Mountains, in San Juan County,
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Which leads down to the Colorado River. In fact, all
of the natural bridges of this region are in cafions
leading down to the Colorado. The large bridges are
in the very wilds of the continent, about one hundred

!

The Caroline Natural Bridge, San Juan County, Utah. Span, 250 Feet; Height of Arch, 183 Feet.

far from the main lines of travel and in a region almost
inaccessible, are dozens of natural bridges varying in
size from a few feet to hundreds of feet across. Three
of the largest are shown in the accompanying pictures,
and they may well be classed among the wonders of
the world.

These three bridges are located within a radius of
three or four miles, and many smaller ones are found
within a comparatively short distance. The smallest
of the three shown is a giant compared with the Nat-
ural Bridge of Virginia, with which every one is
familiar.

On account of the distance from railroads and the
difficulties encountered in making the trip, but few
people have visited these curiosities, and their discov-
ery being comparatively recent, but little is known
about them. Only*within the last year or two has any-
thing like a scientific study been made of these pecul-
iar formations. In 1905 Salt Lake City men visited
the region, and the scientists of the party made an
extended study of the structures and careful measure-
ments as well as numerous photographs.

A picture gives but a faint idea of the magnitude of
these gigantic structures, the largest of which is to
the natural bridges of the world what the Grand Cafion
of the Colorado is to the gorges of the world. It is
claimed that the Augusta Bridge is the largest known
natural bridge in the world; but Mr. Charles F. Loomis
in his interesting book, “Some Strange Corners of Our
Country,” describes a natural bridge in Arizona that
is large enough to contain a five-acre peach orchard
upon its floor. Its structure is, however, radically

different from that of the Utah bridges, so that it-

cannot be classed with them,
These three bridges are situated in the White Cafion,

and twenty-five miles from Yellow Jacket Cafion, Colo-
rado, and one hundred and fifty-five miles from Cortez,
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ment, i8 a sort of relay place or half-way point on the
journey, which must be made on horseback most of
the way.

The dimensions of the bridges, according to esti-
mates and careful measurements that have been made,
will give one something of an idea of their magnitude.
The largest of the three, the great Augusta Bridge,
has a span 320 feet and a height 348 feet, with a road-
way on top 30 feet wide. The Natural Bridge of Vir-
ginia with its span of 93 feet and height of 215 feet is
a mere pygmy compared with this giant of the Rockies.
The archway of the Caroline Bridge has a span of 250
feet and a height of 183 feet. The smallest of the
three is known as the Little or Edwin Bridge. Though
called little it is far from being small with its span of
205 feet and a height of 121 feet to the top of the
roadway that crosses it.

These bridges all span dry cafions, as the region is
almost rainless, but this condition has not always
held, as the ample evidences of erosion testify. The
structure of the bridges is peculiar and interesting.
They are dikes in a sandstone region, and these dikes
may be traced across the mesas to other. parallel
caflons, where they form other natural bridges. The
dikes themselves are a mixture of lime and sandstone,
and the whole region overlies a limestone stratum,
which in turn rests upon granite, as may be seen in
the cafion of the Colorado River.

As one gazes on these mammoth structures he won-
ders how even Nature, that great architect, with only
water as a tool, could accomplish such enormous tasks
as these, and we wonder how many years were con-
sumed in the building. No one knows. Conditions in
this region were once much more favorable for water
erosion than at the present time. For the formation
of such structures as we find here it is essential that
the limestone consist of massive, thick beds, compara-
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The Little or Edwin Natural Bridge, San Juan County, Utah. Span, 206 Feet; Height, 121 Feet.

Colorado, the nearest outfitting point for travelers vis-
iting the region. Bluff, Utah, a small Mormon settle-
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The Great Augusta Natural Bridge, White Cafion, San Juan County, Utah. Span, 320 Feet; Height,
848 Feet; Width of Roadway on Top, 35 Keet.

SOME UNKNOWN AMERICAN NATURAL BRIDGES,

tively free from alternating layers of sandstone or
shale. Along the downward line formed by the inter-
section of two joint planes the waters slowly find their
way. The waters are laden with acids, gathered from
the air and from vegetation, which was once much
more abundant in this region than now, and solution
takes place slowly, forming what are called sinkholes.
From these the solution works laterally -along the
planes of bedding, and often at several levels. Thus
a region may become honeycombed with a network of
vertical and horizontal passages. After these cavern-
ous passages become large enough to permit the free
flow of water, they may’ be enlarged and deepened by
mechanical erosion. As the excavation progresses, the
roofs of passages which lie near the surface are weak-
ened and fall in. Thus some gorges originate, and
wherever portions of the roof remain, the so-called
natural bridges are formed. In the case of the Utah
bridges', the dike structure probably accounts in a
large measure for their immens- size.

There is another curious natural bridge in New
Mexico. It has an arch of only about 60 feet span, but
it is remarkable because it was carved, not by water,
but by sand-laden winds, which are responsible for
so many of the beautiful and fantastic erosions of the
dry Southwest.

The Japanese legation has, states the Brazilian Re-
view, sent word to the Brazilian minister of foreign
affairs that there will shortly arrive in Rio de Jan-
eiro a large liner, belonging to a Japanese shipping
company, which is fitted up as a floating exhibition of

Japanese products.
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A HOME-MADE BAROMETER.

BY S. LEONARD BASTIN,

To acquire a certain amount of weather lore should
be the object of every gardener. All the changes which
come about in the course of the year are so intimately
associated with the well-being of plant life, that the
elementary study of meteorology is a matter in which
every horticulturist should engage. In this connec-
tion the possession of a fairly reliable barometer is
essential. But 'in their cheapest forms the instruments
are somewhat expensive, and considering that in es-
sence the barometer is one of the simplest contrivances,
il occurred to the writer that it would not be a very
formidable matter to make one.

As is well known, a barometer is nothing more than
a contrivance for
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box. A piece for the top of the box must have an
archway scooped out in the center to allow for the
passage of the tube. A square piece of thin wood may
be cut to form the lid of the box. After applying some
stain to give the wood a finish the frame is com-
plete.

The next matter for consideration is the filling of
the small glass receptacle and the tube with mercury.
In filling the tube a funnel formed out of a sheet of
paper will be found useful. When the tube is full, place
the finger over the orifice. Then invert the tube, and with-
out admitting any air immerse the end in the mercury
contained in the receptacle This is likely to be rather a
difficult undertaking, and perhaps the best way of all
to accomplish it is to tie a piece of skin or leather
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land, 9,460, and Austria and Italy, 10,610. Australia
produced 1,010 tons, and the United States outranked
any other nation, her production amounting to 196,545
tons, as against 180,360 tons in 1905. Besides produc-
ing the largest quantity of spelter, America showed the
largest increase of any of the producing countries.
_—_———r——
American Grain Losing Ground.

At a recent meeting of delegates representing all
the leading grain dealers of Europe, it was decided
that no decisive action would be taken at present with
regard to grain trade with- the United States, the de-
lay being for the purpose of giving American export-
ers an opportunity to improve existing conditions, and
to afford them time to make a thorough investigation
of the complaints
of European deal-

measuring the
weight . of the air.
A glass tube closed
at one end and fill-
ed with mercury,
then immersed in a
bath of the miner-
al without the ad-
mission of air, is
an elementary form
of the instrument.
When the tube is
upright, the col-
umn of quicksilver
is seen to fall four
or five inches, leav-
ing a vacuum at
the top. It will be
evident that the
height of the mer-
cury in the tube re-
sponds to the varia-
tions in the weight
of the atmosphere
pressing on the

| ers. If, however,
| no improvement ap-
pears within a rea-
sonable time, it is
declared that an
absolute boycott of
American grain
will be instituted.
Even at the present
time there is abso-
lutely no sale for
American grain in
many localities,
this being especial-
1y noticeable in the
Rhenish - Westpha-
lian district, where
Argentinian wheat
has taken the place
formerly held by
that from the
United States.

At the meeting
referred to, many

bath of mercury.
The relations ' of
the movements of
the “glass” to the weather are of course simple enough.
When the a'tmosphere is heavy it causes the mercury
column to rise, indicating fair weather; and conversely
when the atmosphere is under low pressure the mer-
cury column subsides, indicating the approach of a storm.

For the construction of a home-made barometer, pur-
chase about three-quarters of a pound of mercury, a
glass tube three feet in length and closed at one end,
and a small glass receptacle four or five inches long.
This should be large enough to take the end of the
long glass tube, allowing a quarter of an inch or so
all round. The wood necessary for the construction of
the frame is likely to be found in almost any house.
It is desirable that this work should be taken in hand
in the first place. To make the frame take a board
about three feet three inches long and four inches
wide; make the whole nice and smooth., Now cut two
strips of wood, say thirty inches long and one and a
quarter inches in width: Screw these to the board far
enough apart to allow the glass tube to be dropped in

between them, at the same time taking care to place ,

them four inches from the bottom of the board. Along
the bottom of the board fasten a strip of wood suf-
ficiently wide to support the glass receptacle. Add
two pieces of wood to either side of the board, these
to run up to where the two long strips terminate. In
this way will be formed the three sides of a little

Inserting ‘the Tube in the Mercury Receptaele

very tightly over the upper end of the tube after it is
full; then immerse, and finally cut away with a pen-
knife the twine which binds the skin. If this has
been accomplished without letting in any air, the col-
umn of mercury will be observed to fall several inches.
If atmospheric bubbles are to be seen working their
way upward, the tube must be refilled.

The tube and receptacle must now be carefully re-
moved to the case. The contrivance is best fixed into
its position by looping wire round the tube in about
four places, and twisting these tightly at the back:
The scale is easily prepared. Consult a reliable bar-
ometer in quiet weather, and when this stands at 30.00,
make a slight mark in the woodwork opposite the level
of the mercury in the home-made article. On a piece
of paper rule-out your scale for the two sides of the
glass to the extent of about four inches; dividing each
into tenths. Put the central inch at 30.00, and number
the inches up and down accordingly. Paste the slips of
paper on either side of the tube, and cover the re-
ceptacle with the 1id which has already been prepared,
and the instrument is complete. The barometer should
be kept in an upright position, and must never be
hung where the sun will fall on it. It is not claimed
that this contrivance will work with extraordinary ac-
curacy, but if reasonable precautions are taken in its
construction, the instrument should record the varia-
tions in pressure
with fair reliabil-
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Filling the Mercury Tube.

cases were cited
where American
grain arrived in ex-
tremely bad condition, being moldy and not grading
to sample, and in a number of instances bordering
very closely upon swindling. Formerly there was a
most flourishing trade in all American grains in the
Rhenish-Westphalian district.
The Platinum Deposits of California.

Members of the U. S. Geological Survey, who are
now in San Francisco, are investigating the recent
discoveries of platinum in several counties in Cali-
fornia. A bulletin will soon be issued on the tests of
black sands which were conducted on the Pacific coast
and elsewhere more than a year ago. The inquiry was
started originally for the purpose of locating rich de-
posits of platinum. The investigation developed that
there is platinum in 120 places in the United States;
but that some of the largest and most profitable fields
for commercial exploitation are in Del Norte, Siskiyou,
and Trinity counties, in California. Platinum is also
found in considerable quantities in Plumas and Butte
counties.

A tin mine in the extreme north of the province of
Kwangsi, China, is operated on a small scale, its pro-
duct being exported through the port of Wuchow.
Another tin mine is to be opened in the prefecture of

‘Wuchow.

Reliable English
authorities place
the world’s pro-
duction of spelter
during the year
1906 at 688,300
tons of 2,240
pounds each, show-
ing a slight in-
crease over the
647,720 tons pro-
duced in 1905. Of
the total produc-
tion of 1906 Eu-
rope is credited
with 491,045 tons,
of which Belgium
produced 150,060
tons; Rhine, 67,-
615; the Nether-.
lands, 14,420;
Great Britain, 51,-

The Mercury Tube
Inverted.

The Tube Immersed in the
Mercury Receptacle.

670; France and

Spain, 52,940; Si-
lesia, 134,180; Po-

The Scale in
Place.

A HOME-MADE BAROMETER.

Fastening the Tube to the
Frame,



454

THE WONDERFUL SULPHUR MINES OF LOUISIANA.

The extraordinary richness and extent of the
mineral resources of the United States are pro-
verbial, and all things considered, in the whole
range of the mining industry it would be impossible
to find a deposit which, relatively, in its richness
and purity exceeds the sulphur mines of Louisiana.
These are unique both in their geological formation
and in the originality and daring of the methods
adopted feor the recovery of the metalloid.

The deposits in question are situated near the
little town of Lake Charles near the coast of the
Gulf of Mexico, and close to the border between
Louisiana and Texas. They belong to the Union
Sulphur Company, to the untiring patience and in-
ventive skill of whose president, Mr. Herman
Frasch, is due the present ingenious and very suc-
cessful method of recovery. Before proceeding to a
description of this method, it is necessary to make
clear the character of the deposits and the probable
method of their formation. The large number of
boreholes which have been sunk have revealed the
presence, at great depth, of a vast extinct geyser,
whose operations must have ceased far back in
geological ages, the sulphur layers having been
deposited in the tertiary age, either Eocene or
Miocene. After passing down, first through 200 feet
of clay and then through 200 feet of quicksand, and
80 feet of sand and gravel, the drills revealed the
presence of a vast cone or mountain of limestone,
approximately oval in form, the lip of the cone having
a width of about 200 feet, and the mouth measuring
from one-third to one mile across. A portion of the
top of the cone is covered by a deposit of broken
limestone, which varies in thickness from nothing to
150 feet, at the edges. After the drills had penetrated
through this overlying stripping, they entered a huge
deposit of sulphur and limestone, consisting of about
30 per cent of limestone and 70 per cent of pure sul-
phur. Below this was found a deposit of gypsum 450
feet in thickness, and underlying the gypsum is a
deposit of salt. Surrounding and covering the walls
and summit of this cone, with its valuable contents, is
a bed of sand.

The discovery of this mine resulted from the efforts
of a company which was formed in 1868 to search for
petroleum, the presence of which was indicated by
oozings from the surface of the ground. Two years
later, attempts were made to extract the sulphur which
the borings for petroleum had revealed; but the im-
possibility of controlling the abundant sub-surface
waters ‘of this region, which is almost at sea level,
rendered all attempts to recover the sulphur by the
ordinary mining methods abortive.

The present successful system may be said to date
from the year 1891, when the first patents on a process
for recovering sulphur by liquefaction were taken out;
but it was not until the year 1895 that the inventor
succeeded in securing the property containing this
deposit, and not until seven years later that the many
difficulties in the way of mining the sulphur in this
novel manner were overcome and the process brought
to a state of perfection which made the new method a
financial success. The quality of the product of the
Union Sulphur Company is excellent, showing upon
analysis a purity of more than ninety-nine per cent.

Briefly stated, the sulphur is melted by means of
superheated water which is forced down into the de-:
posit through iron pipes. The melted sulphur, being.
insoluble in water, and of greater specific gravity, falls -
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Wall of Sulphur, Showing a Pocket of Liquid Sulphur Long After Exterior

of Mass Had Solidified.

to the bottom of the well, whence it is
raised to the su:r-face by means of zon
air pump. On the surface it is al-
lowed to congeal in the form of huge
square masses, and subsequently is
broken up and loaded on to the cars
for shipment.

The detajls of the process are as
follows: A well is drilled in much the
same way as for petroleum, to the
bottom of the sulphur bed. Down this
well is run a system of pipes, one
within the other, until it extends not
quite to the bottom of the well. The
outermost pipe is 10 inches in diam-
eter; within this is a 6-inch pipe, in-
side of which (is a 3-inch pipe, and
within that a 1-inch pipe. Water,
heated in a battery of boilers to a tem-
perature of 335 deg. F., is forced down
through the annular space between
the 10-inch and the 6-inch pipes, and
issues through a number of perfora-
tions in the side of the pipe at a point
two or three feet above the bottom of
the well. The water, because of its
great heat and pressure, forces its
way through the seams and crevices
of the limestone rock, attacking and
melting the sulphur, and causing it,
because of its superior gravity, to
drain down to the bottom of the well.
Here it enters the bottom of the pipe
through a number of perforations, and
passes up through the annular space
between the 6-inch pipe and the 3-inch
pipe. Normally, the two columns of
liquid, water and sulphur, would stand
in equilibrium at different levels,
whose height would be inversely as
their respective specific gravities, the
water column being twice as high as
the liquid sulphur column; so that

Panoramic View of the Sulphur Recovery Works, Showing the Thi
THE WONDERFUL SULH
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ter Wooden Walls of Bin Had Been Removed.

when the top of the water column was
at the level of the ground, the top ol
the liquid sulphur column would be at
a point halfway between the bottom
and the top of the pipe. In order to
bring the sulphur to the surface, com-
pressed air is forced down ' through
the 1-inch pipe into the liquid sulphur,
and the density of the latter is there-
by reduced, until it is less than that
of the water, and the mixture of sul-
phur and air rises and flows out in a
steady stream at the surface, as shown
in one of our illustrations.

From what has been said above, it
will be understood that the radius of
action of the hot water, as it issues
from the bottom of the tube, will be
dependent upon its pressure and heat.
That is to say, it will extend through
the seams and fissures of the lime-
stone rock, melting out the sulphur,
just as far and just as long as it can
maintain its heat above the melting
point of the sulphur. As the sulphur,
because of its greater specific gravity,
drains away to the bottom of the well
or pump, the water takes its place,
although, of course, there is a gradual
subsidence of the ground to fill the
voids thus produced. From 400 to 500
tons of sulphur have been known to
flow from a well in a single day, this
rate being maintained for weeks at a
time, and one well has actually fur-
nished over 60,000 tons of sulphur.
The wells are sunk at distances of
from 50 to 100 feet from each other,
and in this way this enormous deposit
is being gradually exploited. The sub-
sidence of the ground, as might well
be imagined, is on a colossal scale,
the surface having sunk over a large
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area to an average depth of 30 feet. The mere
work of filling in this depression is no small task,
hundreds of carloads of dirt having been hauled
for this purpose.

Since the liquid sulphur comes to the surface
over 99 per cent pure, it is not necessary to sub-
ject it to any treatment to prepare it for the mar-
ket. Consequently, it is allowed to flow into large
open bins built on the ground, areas measuring
about 250 by 350 feet being bulkheaded in with
timber for this purpose. The bins are of sufficient
area to permit the layers to cool, as the sulphur
flows into them, the layers forming and cooling
first on one side of the bin and then on the other.
In this manner a monolithic mass of pure sulphur,
from 40 to 50 feet in height, is formed. The sul-
phur bins are intersected by tracks; and when a
shipment is to be made, the boards surrounding
the mass are taken down, and the wall of sulphur
is broken up by laborers and wheeled into the cars.

The illustration giving a general panoramic
view of the plant shows thirty of the derricks by
which the wells were driven, and several of the
large boiler plants for producing the superheated
water. Although the driving of the wells and put-
ting down of the tubes is a large item of expense,
the principal cost, of course, is the production of

the enormous volumes of hot water, for which latter
purpose a total of 24,000 horse-power of boilers is at
the present time employed. Nevertheless, the sulphur
rock is so extremely rich, the deposits of such vast
extent, and the output so large and of such pure
quality, that the Louisiana sulphur mines to-day are
a great factor in the sulphur markets of the world.
The annual consumption in the United States and
Canada is about 200,000 long tons of elementary sul-
phur, and until the last few years the production of
domestic sulphur averaged less than one per cent of
the total consumption. In 1902 the domestic produc-
tion of elementary sulphur was 7,433 long tons, and
our importation 174,939 long tons. From these fig-
ures it can be easily seen that the United States, until
very recently, has depended on Europe for the bulk
of its sulphur supply. The successful development of
the Louisiana mines, however, has put this country
in a position to meet the entire domestic demand, and
the Union Sulphur Company is in a position to place
its product in the European markets in competition
with the great sulphur mines of Sicily, which have
hitherto been the main producers for the whole world.

Electroplating With Cadmium,

As cadmium can now be had at a reasonable price,
it may be of interest, says a writer in the Deutsche
Metallindustrie Zeitung, to know that there may be
obtained an absolutely satisfactory plating therewith
by galvanic deposition. Up to a recent date, however,
attempts in this direction met with no success.

Cadmium is soft, has no caustic action, does not
readily dim under the action of vapors containing
sulphureted hydrogen, and its color is as white as that
of tin, although not so white as that of silver. As
compared with the latter metal, however, the galvanic

- deposit is harder and permits a higher polish.

Experiments show that for this purpose a solution
of cadmium carbonate is best, and that the most favor-
able results may be obtained by the employment of
such a solution. To make this latter, a solution of
any soluble cadmium salt in water is treated with
sodium carbonate. Cadmium salts are to be had in the

AN

rty Derricks by Which the Pipes Are Sunlg to the Sulphur Deposits.
UR MINES OF LOUISIANA.



456

market, or one may make them from the metal. If
the metal be used, the following process is employed:
86 grammes of metallic cadmium are dissolved in a
mixture of 2,180 grammes of concentrated nitric acid
and 10 of water in a glass or porcelain vessel. When
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ed as a precipitate; and as nitrates are well known to

be injurious to good working of a galvanoplastic bath, .

they must be entirely removed.
There is then made a solution of 255 grammes of
pure potassium cyanide in 1.2 liters of hot water. In
this the plastic cadmium carbonate is
dissolved, rapidly forming a clear liquid.

These deposits are contained within the mouth of an extinct geyser which in the
course of geological ages was buried in sand, quicksand, and clay. The sul-
phur is melted out of the limestone rock by forcing down enormous volumes
of superheated water, and then in the liquid state raised by compress-

ed air to the surface.

Approximate Section Through the Sulphur Deposits of Louisiana.

all the metal is dissolved, 2.3 liters of water must be
added and the whole heated to the boiling point. There
is then made a solution of 453 grammes of sodium
carbonate (washing soda) in 2.3 liters of hot water,
and this solution is added in small quantities to that
of the cadmium, while constantly stirring the mixture.
There will be a white precipitate of cadmium carbon:
ate. Sodium carbonate is added until no more cad-
mium carbonate is deposited. In this condition the'
solution will show an aikaline reaction. It is then al-
lowed to settle; the white cadmium carbonate will rest

The solution is next, by the addition of
about 3.4 liters of water, brought up to
about 4.5 liters, and is then ready for use.
The proportions of the substances in the
solution will be: Water, 4.5 liters; potas-
sium cyanide, 255 grammes; cadmium, 85
grammes. The solution should show a
density of about 8 deg. Baumé.

If necessary, there may be used instead
of metallic cadmium, the chloride or the
sulphate of the metal. This may be dis-
solved directly in water. They are then
precipitated with washing soda, but a
greater quantity thereof must be taken.
Where the chloride is used, there must_be
employed about 170 grammes, as it con-
tains only 50 per cent of cadmium. If the
sulphate is employed, 595 grammes must
be used, because this contains only about
1/7 its weight of metallic cadmium.

Commercial cadmium carbonate may be
employed; but it has the disadvantage that
it is not very soluble.

The cadmium bath, made according to
the above formula, is clear and bright yel-
low in color. For the anode there is em-
ployed a cadmium plate. This can be
made by melting cadmium and pouring it
on an iron plate, or by rolling the metal
into a sheet. Both the cast and the rolled
anodes give good results.

When the above solution is used for elec-
troplating, there may be obtained a faultless deposit
with either a cold or a hot bath; but the brightest
and firmest deposit is obtained when the temperature
of the solution is between 50 deg. and 65 deg. C. (112
deg. and 149 deg. F.).
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Novel Method of Conserving Storm Waters in
‘Southern California,

~ At this time, when enormous sums are being ex-
pended for the storage of storm waters and the con-
struction of various irrigation projects, the novel meth-
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od of conserving storm waters in Southern California
may be of interest. Pomona, a city of 8,000 inhabit-
ants, was formerly supplied with water from artesian
wells, but as the number of " these increased, many of

- them ceased to flow, and pumping became necessary.

e =

Section Through Bottom of Pipe of Sulphur Well.
Since that time many more wells have been sunk and
pumping plants established, which caused the water
level to fall, during the irrigating season, to 80 feet
below the surface. A tunnel was driven nearly 7,000
feet into a gravel drift above the wells, until now the
end of the tunnel is 125 feet below the surface. The
water in the tunnel diminished as that in the wells
lowered, even though a number of flowing wells were
obtained-in the bottom of the tunnel. Four years ago
the winter flood waters from San Antonio Canyon,
about four miles distant from the tunnel, were ' di-
verted from. their course and spread over the rocky
land above the head of the tunnel. A stream of sev-
eral thousand inches, when “fanned out,” disappeared
within a few hundred yards and about two miles from
the tunnel. The following September the water level
in the wells below rose several feet, and the flow from
the tunnel was materially increased. Title was then
secured to 6,000 inches of storm waters, and each year
the spreading of storm waters has been systematically
carried on. The cost is small, two men doing the en-
tire work. The water level, which falls as a result
of pumping operations during the early summer months,
has risen during September each year since storm
waters have been spread. The average height of water
in the wells has risen many feet, and the flow from
the tunnel has increased to such an extent that the
city now derives its entire domestic supply from that
source. A number of wells are now flowing for the
first time in ten years. This flooding begins usually
in December and continues until May or June, depend-
ing on the amount of rainfall during the winter
months.

General View of a Small Part of the Wells and the
Boiler Plant for Producing the Superheated Water.

on the bottom. The liquid above is to be decanted
and thrown away. The vessel is now to be filled
with hot water, and all well stirred and then let stand.
The clear liquid should be poured off, and hot water
again added. When the precipitate has settled and
the liquid is decanted off the third time, the white
cadmium carbonate which remains on the bottom of
the vessel is washed five times with hot water and
filtered. In order to thoroughly wash the precipitate,
it is necessary to decant the liquid thoroughly there-
from before fresh water is added. If this is not done,
the impurities remaining in the solution will only be
diluted, not washed out. The object of the thorough
washing is entire removal of the sodium nitrate form-

S ook |

The Pure Liquid Sulphur is Forced Up Through Pipes and Flows Into Huge Vats Where It Solidifies.

THE WONDERFUL SULPHUR MINES OF LOUISIANA.
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RECENTLY PATENTED INVENTIONS.
Pertaining to Apparel,

AUTOMOBILE-CAP.—C. K. LIEBESKIND,
New York, N. Y. The cap is especially adapt-
ed for automobiling and similar exercises, al-
though capable of several uses. Means are
provided by which the wearer can protect the
face and eyes, and be afforded a clear vision
of objects at the front. Ventilation of the
cap is secured without causing a direct draft
upon the wearer’s head.

Electrical Devices.

HIGH-TENSION INSULATOR.—L. STEIN-
BBRGER, New York, N. Y. The more particular
object of this invention is to produce a type
of high-tension insulator suitable for heavy
currents and adapted to prevent arcing from
the line to the support under conditions where
such arcing might otherwise take place. Mr.
Steinberger also provides a plurality of sup-
porting portions for the conductor, and also
means for supporting simultaneously, a plural-
ity of conductors upon the same insulator.

HORIZONTAL SUPPORT FOR CONDUC-
TORS.—L. STEINBBRGER, New York, N. Y. By
means provided in this patent sawing action
due to longitudinal movement of the cable in
direction of its length is unable to cause
abrasion of insulating material, as all wear is
taken up by the wearing plate. Should the
cable break, the slack cannot extend farther
than the two insulators on' opposite sides of
the break. Means provide, if desired, for ad-
justing the cable. In case of strain of cable,
while sustained ultimately by the insulator, it
need not in every instance be upon the same
identical part of the insulator, but- may be
distributed to advantage to increase the
strength of the insulator.

INSULATING DEVICE.—L. STEINBERGER,
New York, N. Y. The invention provides an
insulator pin containing an insulated strength-
ening member embedded therein; increases me-
chanical and dielectric strength of the mem-
ber, and renders the pin water-tight at its
base. Provides a water-shedding course for
conveying moisture away from the pin and
cross-arm, and increases insulating qualities of
the pin and its parts. Maintains the arm
comparatively dry adjacent to the hole in the
arm. Holds the pin on the arm and carries off
the water running down the pin to either side
and away from the arm.

ELECTRIC PUMP.—W. LAMBERT, Sunny-
side, Wash. The invention has reference to
pumping mechanism, and more particularly to
electric machinery used for actuating a pump.
It further relates to means for automatically
throwing the pump and the electric mechanism
out of action when the water in the tank
reaches a predetermined level.

ELECTRICAL ADVERTISING-CLOCK. —17J.
H. MELCHERS, Decatur, Ill. A window in the
clock case has behind it a flexible advertising
strip, which is intermittently moved to expose
the advertisements in regular succession, the
rolls for carrying the strip being connected
with and operated by electro-magnetic devices
set into action by a circuit closer under control
of the clock, which at intervals shifts the
advertisements *, mechanism being also provided
by which, when the strip is completely unrolled
from one roll and wound on the other, the
direction of motion of the rolls is auto-
matically reversed, so as to send the strip
back again in the opposite direction.

Of Fnterest to Farmers,

DISK CULTIVATOR.—A. JoLLy, Seward,
Kan. The object in this improvement is to
provide a drag frame adapted to support a
frame upon which disk gangs are mounted,

and to adjust the gang frame and disk
frames vertically relatively @ to the drag
frame; to provide means for adjusting the

inner ends of the disk -gangs vertically and
horizontally, and also to provide shields
adapted to travel between the center disks of
the gangs.

HAY AND GRAIN LOADER.—A. S. JOHN-
s$TON, Belgrade, Mont. The aim of the inventor
is to provide a device for loading shocks of
hay and grain from the field into a hay rack
drawn by the machine, and to so construct
the machine that the fork can be elevated and
dumped at any desired time and in an expe-
A**~-n and convenient manner, to deposit the

o8 -either in the front or rear portion of
the hay rack.

Of General Interest,

SIGNAL. — C.. P.  RUGGLEs, . Osawatomie,
Kan. The invention refers to signals, espe-
cially to signal flags. The object is to produce
a signal carrying several flags, any of which
may be quickly brought into view when
desired ; a further object being to construct
the parts so as to enable the signal flags to
be readily removed when using the same as an
ordinary signal. It constitutes an improve-
ment of the invention described in an applica-
tion formerly allowed to Mr. Ruggles for a
sgignal. '

WIRE-STRETCHER. — F. W. REICHERT,
Granton, Wis. This inventor utilizes a screw
for the purpose of applying power to the
desired purpose, the construction having the
advantage that it possesses great power, will
not slip, and can be reversed so that it can
be used from either side, and accordingly the

screw does not have to be turned back every
time it is used, but the stretcher can be simply
turned over for the next operation, the wire
being attached to the opposite end of the
screw, which can then be operated in the
reverse direction.

NON-REFILLABLE BOTTLE.—A. PAROU-
TAUD, New York, N. Y. The stopper in this
bottle is specially constructed for preventing
refilling of the same, and is made a perma-
nent part of the bottle’s neck. Among the
objects of the invention is to provide a stopper
that is practical to manufacture, especially of
such materials as glass, porcelain and the
like, and to prevent the refilling of the bottle
as when inverted, by pressure or infiltration.

WOVEN PILE FABRIC.—W. A. MINIFIE,
Little Falls, N. J. The invention pertains to
carpets of the tapestry, Brussels or velvet
type, and its object is to provide a fabric
which has an exceedingly strong and durable
body and in which the pile threads are!
securely bound in place. In weaving the
fabric a special tension device is required for
taking up the slack which would naturally
occur in the binding warp.

SWIVEL ROPE-SOCKET FOR WELL-
DRILLS.—O. E. LINDHOLM, Roy, Ter. of New
Mex. In drilling, the cable is under strain
when lifting the drill tools, and hence it then
untwists to a certain degree so that the drill
is turned correspondingly; but when the drill
drops, the cable being more or less slack, it
twists back or resumes its full twist. A
swivel is introduced between the cable and the
drill, and when the weight of the drill tools
is imposed on the cable, the friction of the
swivel prevents it from acting, that is,
rotating, but when the weight is released, the
swivel turns readily. The swivel is for prac-
tical use for this purpose.

IRON-FENCE CONSTRUCTION.—J. B.
LINDENSCHMIDT, Evansville, Ind. The inven-
tion relates to improvements in the construc-
tion of iron fences containing posts supported
on a cast iron base, whereby longitudinal rails
are supported which carry pickets or -other
equivalent members, to fill in or close inter-
mediate spaces. It also relates particularly to
means for securing the posts to cast iron
bases whereby rusting at the bottom of the;
posts is reduced to a minimum.

DIGESTER-COVER. — G. D. HUNTINGTON,
Watertown, and A. R. O’NEiLL and F. P.
NooNE, Potsdam, N. Y. The improvement
refers to apparatus for making paper by the
sulfite process, and the aim is to provide a
cover or door for the acid tanks of sulfite
digesters, and arranged to prevgnt a jointless
surface to the acid in the tank, with a view
to prevent quick destruction or deterioration
of the cover body by the action of the acid
in the tank. .

EDUCATIONAL APPLIANCE.—V. BBETIS,
10 Loris road, Shepherd’s Bush, London, W.
England. This educational appliance is de-
signed more particularly for Kkindergarten
work and whose general character is that of a
counting frame in which is arranged a plural-
ity of. units in the form of cubes or blocks of
any shape, bearing each a plurality of letters,
figures, colors, or other differential faces, sus-
ceptible of the various grouping or arrange-
ments required by such work.

FENCE.—J. E. TYLER, Roxoble, N. C. The
invention refers particularly to posts having aj
concrete base and a wooden or similar stan- |
dard. This base may, if desired, be reinforced
by wires extending longitudinally within the
post and disposed laterally and having their
ends coiled or deflected. The wooden standard
is held clear of the ground by the base in order
to retard decay and thus lengthen the life of
the standard.

HOLDER FOR GRAPHOPHONE-CYLIN-
DERS.—W. KRENRICH, Bloomfield, N. J. The
holder is of skeleton formation. Its arms com-
ing in contact with inner faces of the eylin-
ders are of spring material, secured at one of
their ends to a support, and the arms are
curved where they connect with the support
and frame, thence substantially straight with
slight outward inclination and free at their
lower ends, whereby as a cylinder is slid over
a holder the arms are pressed inward and
brought in close frictional engagement with
the cylinder throughout the. length of their
straight sections, and the cylinder is held
from lateral displacement, yet readily removed
from the holder without danger of damage.

SHAVING-CUP.—S. ArTANASIO, New York,
N. Y. The intention in this case is to provide
a cup capable of being readily and thoroughly
cleansed, and provided with means for isolat-
ing the soap from the water, thus preventing
impregnation of soap with water used in pre-
vious shaving; also for holding the soap firmly
in position in the cup.

WEIGHING - SCALE. — A. CHRONIK, New
York, N. Y. The invention pertains to meas-
uring instruments, and its object is to provide
a scale, more especially designed for accurately
and quickly weighing small quantities. The
weighing scale is very simple and durable in
construction, and permits the accurate weigh-
ing of exceedingly small quantities.

Hardware,

BRACE.—J. HouLEY, West Palmbeach, Fla.
The operation and action of the new brace is
substantially the same as that set forth in the
Patent Number formerly granted to Mr. H01-|

Ohiowa, Neb.

ley, but by mounting a tool carrier and guard { wheels for boats, or as propelling wheels for
upon the crank arm rather than by providing | aerial machines, or for other purposes where

a separate shaft therefor, the device is ren-)power wheels may be desired.

dered much simpler and less costly. To re-
move the carrier, it is merely necessary to
withdraw the pin of the crank arm, and the
tool carrier may then be readily and quickly
removed.

SHEARS.—J. Cook and J. F. Brapy, New
Paynesville, Minn. The shears are designed
more especially for -cutting tin and other
sheets of metal or tough material. The lower
blade is formed with a laterally and rear-
wardly bent arm which lies in a horizontal
plane at right angles to the normal plane of
the blades and which serves to balance the
shears and support the tin while it is being
cut.

GATE OR DOOR LATCH.—J. S. BROWN,
The invention refers to latches
such as used on gates or doors, and the object
is to produce a simple latch which will oper-
ate to hold the door or gate in an open
as well as in a closed position. The inventor
provides a construction which will enable the
gate or door to come close to the fence or
wall in which it is placed, when latched in its
open position.

Household Utilities.

DRYING-HANGER.—C. F. ScHILD, Cam-
bridge, Ohio. The invention relates to hang-
ers or brackets adapted to be attached to a
wall adjacent to a range, or at any other con-
venient place, and upon which towels or simi-
lar articles may be suspended for drying. The
object is to provide a device that may be
drawn out or elongated as occasion may re-
quire, and that may be turned to any desired
position.

FIRE DOG OR ARM.—L. C. Ross, West
Point, Miss. The invention relates to improve-
ments in fire dogs designed for use in open fire-
places, and the object is to provide means for
holding the burning wood in the fire place and
preventing its falling out of the hearth; also
to provide means for heating irons or other
articles by the fire. The inventor combines
two fire irons or dogs with a connecting plate
upon which irons, etc., are to be placed to be
heated.

Machines and Mechanical Devices,

MACHINE FOR MAKING FENCE-POSTS.—
R. L. DenNIsoN, Kansas City, Mo. In the
present machine are embodied many features
of the machine illustrated in Mr. Dennison’s
former application for patent, and it involves
in addition certain improvements. Thus he
employs in connection with the main frame, a
carrier to which mold boxes are secured, and
which carrier revolves around a central main
shaft, which is hollow, and forms a pump
cylinder in connection with a plunger con-
nected with a former and reciprocating there-
with in the operation of the™ invention.

THUMB-NOTCH INDEXING-MACHINE. —
E. JoHNSON, Milwaukee, Wis. In this patent
the improvement relates to indexing machines,
the inventor’s more particular object being to
produce a device in which the leaves of books
may be readily cut so as to produce the in-
dentations designated as ‘‘thumb-notches,”
whereby the different portions ¢f the book may
be readily accessible to the reader.

SAW-SET.—J. V. StroMBOM, New York,
N. Y. The object in this instance is to furnish
a device in which a plurality of teeth may be
set at each movement of the operating handle,
and which may be so adjusted as to permit of
its being used with saws of any sized teeth,
and permit of the teeth being set to any
desired extent either by varying the amount
of the tooth which is bent, or varying the
extent to which it is bent.

RIBBON-FASTENING MACHINE.—A. M.
MAGEe and W. N. ‘EArLE, St. John, New
Brunswick, Canada. The invention refers to
improvements in ribbon roll securing devices,
and comprises a clamp having a tension bar
pivoted thereon. The objects are, first, to pro-
vide a more perfect fastener for ribbons con-
tained in roll than is now known, and sec-
ondly, a fastener that will readily permit of
the unrolling of the ribbon when desired.

EXHIBITING-REEL FOR MUTOSCOPES.—
B. W. LIVERMORE, Bellingham, Wash. The
object of the inventor is to represent to the
view a number of specimens of the eggs of
fishes or animals of the lower order, and repre-
senting the same in successive stages of devel-
opment, from the egg to the fully developed
young creatures. More especially, the object
is to provide a reel, together with its acces-
sories, which may be readily set up in a muto-
scope of ordinary construction and such as
are now used for exhibiting a succession of
pictures.

RAZOR-STROPPING MACHINE. —E. G.
KAUFMAN, Yonkers, N. Y. The purpose of the
invention is to provide a machine more espe-
cially designed for stropping ordinary handled
razors, and arranged to permit the operator to
readily rock the razor blade on alternately
pulling the ends of the strop and without dan-
ger ol binding of the working parts, and to
insure a proper contact of the cutting edge
of the razor with the runs of the traveling

strop.
WHEEL.—W. R. CarpweLL, Keyser, West
Va. The invention is an improvement in

power wheels, which may be utilized as paddle

It may be
desired to arrange the rail to hold buckets
open, in which construction the rollers would
be adjusted to bear against the outer side of
the rails instead of the inner, the rails being
correspondingly disposed.

MEASURING DEVICE.—O. CAvVIGLIA, Ha-
bana, Cuba. The invention relates to devices
adapted to hold a quantity of material and to
discharge the same from a vessel in predeter-
mined quantities, and while it is adapted to be
used with materials of different kinds, such
as powdered soap and other material in granu-
lated or powdered form, it is especially adapted
to be used on the table for holding sugar and
for delivering at each operation the desired
amount for a cup of coffee or tea.

DISTRIBUTING DEVICE.—O. CAVIGLIA,
Habana, Cuba. The object in this invention is
to provide means adapted to contain commodi-
ties of various kinds, and to discharge them
as desired in predetermined quantities. The
device is adapted to be used with materials of
various Kkinds, but is especially to contain
sugar and to measure out the desired amount
for a cup of coffee without handling the bulk
of sugar contained in the receptacle.

AIR-SHIP.—G. BowLp, Plainfield, N. J. This
invention is an improvement in airships, hav-
ing among other objects to provide for the
utilization of side currents of air when the
ship is in flight, by employing the same to
assist in driving the ship and also to provide
for the easy control of the ship’s movements
by in effect giving flexibility to its hull and for
the convenient storage and discharge of ballast.

Prime Movers and Their Accessories,

PISTON-VALVE. — P. KINANDER, Minne-
apolis, Minn. In the present patent the inven-
tion has reference to certain improvements in
piston valves especially designed for use in
controlling the flow of motive fluid to steam
engines, hydraulic motors, and the like,
although the valve may be used for other pur-
poses.

HYDRAULIC MOTOR.—G. W. DavVIES, New
York, N. Y. This hydraulic motor is designed
in the present invention to be connected with
a source of water under pressure, and to dis-
charge the water under increased pressure, for
the purpose of raising a column of water to a
considerable length, or for other purposes.

Railways and Their Accessories,

GRUBBER.—D. TAYLOR, Jr., St. Francis-
ville, La. This grubber is particularly useful
in connection with devices of this character
intended for use in removing railroad ties and
the like. It is adapted for use in connection
with hard, rocky ground or shale. It may also
be used for removing the tie from underneath
the rails after the same has been freed from
the earth or ballast surrounding it.

AUTOMATIC SWITCH.—W. A. Snapp, Har-
ris, Mo. . The switch is especially adapted for
street railway use, although not liimted to
such, as it may be used with advantage on
railways of other kinds. ~One embodiment of
the invention consists of a novel trigger mech-
anism placed intermediate the switching points
and connected therewith, combined with oper-
ating ‘bars extending between the side track
and main track, acting, when pushed in one
direction, to positively throw the switching
points. M

RAILWAY - TIE.—C. C. DANIELs, Grants
Pass, Ore. In the present patent the invention
has reference to improvements in metal ties
for railways, the inventor’s object being the
provision of a metal tie of novel construction
and -so arranged that rails may be readily
placed and held in position without using
spikes.

Pertaining to Vehicles,

BICYCLE.—E. T. PeTERS, Lincoln, Neb. The
invention relates to that class of propelling
mechanisms for bicycles in which treadle lev-
ers are arranged to be given alternately an up
and down movement by the rider. The pat-
entee provides a novel arrangement of rack
bars which coact with clutch devices for trans-
mitting the motion from the treadles to the
rear wheels and also in a novel manner pro-
vides for maintaining the rack bars in their
proper positions.

OIL-SPREADER.—W. M. MURRAY, Saw-
telle, Cal. The spreader is particularly useful
in connection with devices for use in spreading
oil, tar, asphaltum, and the like upon roads.
The inventor’s objeet is to provide an oil
spreader which is simple, strong, and durable
in construction and by means of which the
fluid is forced into the roadway under the
surface of the same.

Design.

DESIGN FOR A CHANDELIER-BODY.—E.
GOTHBERG, Jersey City, N. J. This ornamental
design for a chandelicr body shows a flanged
base resting on a square at the end of the
upper half. The lower half rounds down to a
point. All four joints that join the body are
ornamented with extra metal strips.

Nore.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.
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(10539) E. H. a.sks Would you klndly
advise me, through your notes and queries
column, relative to the following, viz.: I de-
sire to protect my country residence from the
effects of lightning. My house is located on a
point of land which is surrounded by water.
House is built upon rocks with a covering of
about six feet of earth, about 18 feet above
normal high tide; the drain and soil pipes are
6 feet under ground and drain into the water,
being constantly covered by water. The house
is a wooden structure (four-story), with a
concrete foundation, having doors and win-
dows screened with copper wires. The roofs
and drain pipes are made of copper. Have
several dormer windows and two projecting
chimneys. Height of house about 60 feet at
its highest point. I propose to erect a 70-foot
flagpole distant about 125 feet from the house,
imbedded in a rocky cement foundation, which
ilagpole I propose -to protect with a braided
or many-strand copper conductor tipped by an
iron rod having the usual gold-pointed
lightning rod. The flagpole wire to  be
properly grounded or imbedded in moist
earth. Some authorities claim tbhat this
would be the best possible protection against
lightning. What I desire to know is, would
you also protect the several prominent
projecting or angular points of the house with
a similar lightning rod and conductor, and
should these latter be insulated from the
house proper, or should they be grounded on
the house structure as advised by some west-
ern lightning-rod experts? I fully understand
the physics of a discharge of lightning. The
only question arising is: Should the conductor
be insulated from or grounded on the house
structure proper? Do I need extra lightning-
rod precautions, because of the fact of the
protected flagpole? A. If we had your house
we should place upon all gables, and high
points of the roof, rods rising 3 to 4 feet
above the roof, and over the chimney tops a
curved copper wire across each way from cor-
ner to corner. All these should be connected
to the copper of the roof, and so by way of
the roof and drain pipes with the water. We
should also carry the stranded conductor from
the flagpole into the water, as you perhaps
plan to do. Lightning rods do not need to be
insulated from the building, but should be
closely connected to it. Of what use can a
small glass insulator be in keeping electricity
from the building four inches, perhaps, away
when it has already overcome the resistance of
a half mile of air? The flagpole does not
afford sufficient protection to the house. No
one lightning rod can protect a house of any
size.

(10540) C. B. T. asks: I have been
trying to make a touch spark coil for a gaso-
line engine but it fails to give a spark much
larger than the batteries alone. I took a thin
brass pipe filled with iron wires for my core,
6 inches long by 1% inch diameter, then
forced on two wooden ends and wound on
four pounds No. 14 magnet wire in the usual
manner. It makes just as large a spark on
snapping the wires apart, with the core out
as with it in. I know the batteries are all right
because they give a fine spark with a factory-
made coil. Could the trouble be with the brass
tube? Could you suggest a cause of the
trouble? Also have you any copies of ‘“Home
Mechanics for Amateurs,” and at what price?
A. The trouble with your coil probably lies in
the brass tube. When the current passes and
is interrupted in the primary -currents are
generated in the brass tube which act to de-
stroy the action of the current upon the sec-
ondary. Such a tube is commonly used in a
medical coil, to cut down the current and
cnable one to adjust it to suit the case under
treatment. If the tube were split along one
side the trouble would disappear. It is not
vsual to have a metal tube for winding the

coils. Hard rubber, wood or paper is com-
monly used. We send “Home Mechanics” for
$1.50.

(10541) H. P. A. asks: Will you

please give directions for making a spark coil
for gas lighting? TUpon what principle - does
such a spark coil act? A. A spark coil for gas
lighting may be made from the following data :
Core, 8 inches long of No. 18 soft iron wire
in straight pieces. Cover with brown paper
and shellac. Put wooden ends firmly upon the

Juxe 1, 1907.

core to act as ends of the spool for the wind-
ing. Wind 13 layers of No. 16 double cotton-
covered copper magnet wire in even layers on
the core. 'This coil with 3 to 5 dry cells will
give a fat spark on breaking the circuit. Such
a coil acts by self-induction. When the cir-
euit is made, a current flows through the coil
from the battery, and an induced current flows
through the same coil, but in the opposite
direction to the battery current. When the
battery current is interrupted, an induced cur-
rent is produeed in the coil in the same direc-
tion as the battery current. These two cur-
rents in the same direction produce the strong
spark which is seen when a current through
a coil is interrupted.

NEW BOOKS, ETC.

MenpeELisMm. By R. C. Punnett. Cam-
bridge: Macmillan & Co., 1907. 32mo.;
84 pages. Price, 80 cents.

That Mr. Punnett’s admirable little book
on Mendelism should have passed to a second
edition speaks well for the rapid advance
which the new ideas of breeding, heredity, and
the origin of species have made in recent
years. This reprint differs from the original
book in so far as it contains a new discussion
of dihybridism and illustrations which explain
this series of phenomena. Although so small
a book can hardly discuss with thoroughness
the great mass of facts which have been ac-
cumulated of late years by biologists, it gives
a very clear, straightforward explanation of a
law which was discovered long before Darwin
advanced his epoch-making views, and the cor-
rectness of which is only now receiving recog-
nition.

STEAM TURBINES. PRACTICE AND THEORY.
By Lester G. French. Brattleboro,
Vt.: The Technical Press. 8vo.;
cloth; 418 pages, ill. Price, $3.

It is during the last five years only that the
steam turbine has been raised to a degree of
efficiency that makes it of commercial value.
For the nine years previous to July, 1906,
Mr. French was editor-in-chief of Machinery,
so that his knowledge of turbines covers all the
questions that arose during the entire period
of their active development. The book com-
mences with a chapter on Steam Turbine Prin-
ciples, showing in an easily understood way
how the energy of steam in a jet is arrested
and appropriated by turbines of the distinctive
types. The second chapter illustrates some of
the Early Steam Turbines, and is designed to
acquaint would-be inventors with what has been
already attempted and accomplished, and to
warn them from alluring but misleading paths.
Several chapters descriptive of the different
types are followed by 89 pages devoted to
Steam Turbine Performance, giving the results
of various tests, comparisons with the per-
formanece - of ieciprocating engines " and con-
siderations of the effect of vacuum and super-
heating. Chapter IX is a compilation’of various
Experiments on the Flow of Steam, followed,
after a consideration of Steam and its Prop-
erties, by a chapter of Calculations on the
Flow of Steam. These chapters, with that on
Turbine Vanes, are necessarily somewhat
mathematical, but the difficulties have been
smoothed away as much as possible. A short
chapter treats of Bodies Rotating at a High
Speed, explaining the problems involved in bal-
ancing, and Efficiency and Design, the Commer-
cial Aspect of the Turbine, Care and Manage-
ment, Condensing Apparatus, and the Status
of the Marine Turbine receive consideration in
separate chapters. The book closes with a
statement of the status of marine turbines, and
has an apppendix containing curves showing
the kinetic energy of a steam jet in foot-
pounds, the velocity of a steam jet, and tables
of the properties of saturated steam. The
book as a whole is not above the comprehension
of the average reader and will convey to its
student an excellent grasp of the principles
involved in turbine engineering and what has
been done toward their application.

INDEX OF INVENTIONS
For which Letters Patent of the
United States were lssued
for the Week Ending
May 21, 1907,

AND EACH BEARING THAT DATE

| See note at end of list about copies ot these patents.]

Accounting apparatus, J. S. Caldwell...... 854,402
Addressing and printing machine, envelop,
. PO Kenna .i..iiiiiiiii i 854,041
Air brake pistons and cylinder heads, de-
vice for holding, W. S. Scott.......... 854,242
Air compressor, automatic tidal, W. .
Webber . ..v.iiii it i 854,009
Air compressor combined with an explos-
ive motor, A. Michelin ............... 854,371
Air, heating and humidifying, W. H.
(025 3 6 13 854,270
Air ship, E. Baumann ...........cocivunns 854,555
Air _ship, advertising or other J C.
Burnell ........ .ol 854,461
Alcohols . and their derivatives, production
of aromatic, C. Mettler, reissue...... 12,6564
Alloys, manufacture of, G. E. Buttenshaw.. 854,462
Armature, magneto, T, Hubert ............ 854,421
Armature, magneto, C. F. Splitdorf .. 854,438
Assembling apparatus, N. Marshall...... 854,697
Assorting device, Howell & Duff...... .. 854,356
Automatic gage, P. M. Freer 854,481
Automobile, J. W. Richley ............ 854,530
Automobile life guard or fender, B, F.
' Hart, Jr. cevereeerrcsnenscnssoccenss. 854,162

SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N.Y., U. S. A,

Engine and Foot Lathes
MACHINE SHOP OUTFITS, TOOLS AND
SUPPLIES. BEST MATERIALS. BEST
WORKMANSHIP. CATALOGUE FREE

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0.

Foot and Power

SHEPARD LATHE CO., 133 W.

Veeder
Counters

to register reciprocating

movements or revolu-

tions, Cut full size,
Booklet Free

VEEDER MFG. CO.
18 Sargeant St.
Hartford, Conn.

Cyclometers, Odometers,
Tachometers, Counters

and Fine Castings.
"lils (uppsntup

Its triangular shape prevents
entanghng and gives three times
the capacity of any other Clip for
attaching papers together.

Best & Cheapest. All Stationers.

CLIPPER MFG. CO.,
. 401 West 124th St., New York, U.S.A.
Send 10c. for sample box of 100; or 20c. for clips and desk tray.

and Turret Lathes, Plan-
ers, %haners, and Drill Presstg

24 St. Cincinnati

Manufacturers should investigate the

B. F. BARNES MACHINE TOOLS

before placing orders. The Tool here
illustrated is our 20-inch Drill, and we
have many other sizes to make a very
co }E%ete Hne, incl uding Multiple Spin-
dle Drills. If interested in the latest
Toold for reducmg costs of production,
let us tell you what we have. Ask for
Catalog S.
B. F. BARNES CO. Rockford, Ill.
European Branch
149 Queen Victoria St., London, E. C.

BARKER MOTORS
Reliable.~1% to 10 H. P--Economical

Their perfect operation and reli=
ability are due to common sense
mechanical ideas and good construc-
tion, Whilelow in price, they are
made of best materials with careful
attention to details.

C. L. BARKER, NORWALK, CONN.

FOR
GUNSMITHS, TOOL
- MAKERS, EXPERI-
MENTAL & REPAIR
WORK, ETC.

«From 9-in. to13-in. swing.
Arranged for Steam or
Foot Power, Velocipede
or Stand-up Treadle.

Send for Lathe Catalsg.

i W.F.&INO. BARNES CO.
Established 1872,
1999 Ruby St., Rockrorp, 1L,

For Either Hand or Power

This machine is the regular band machine supplied /
with a power base, pinion, countershaft, etc., and |
can be worked as an ordinary power
machine or taken from its base for
Pipe { in.
to 15 in. diameter handled easily in
small room. Illustrated catalogue—
price list free on application.

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

use as a hand machine.

i
Branch Office, 60 Centre St., N. Y.

THE “LEADER.”

1% H. P, Gasolene Auto-Marine Engine

Built like a watch, Reautifully Finished. Accii-
rately Constructed.  Tight, Strong, Reliable, and
y Noiseless in operation, ~ Suitable for launches
from 15 to 19 feet in length. Price complete,
475 net, no discount, Thoroughly guaranteed.
PerfutSpeed Control. Complete descriptive Cata-
log upon application. Munuf}:)mcured by

CLAUDE" SINTZ,
292 S. Front St., Grand Rapids, Mich.

Automatlc Water Supply

Most, economica), reliable and efficient.
you have runnibg water the Niagara en-
gines will elevate 35 feet for each

foot - fall obtainable from spring,
brook, or river, delivered to any
distance. Write for catalogue.

Niagara Hydraulic Engine Co.
140 Nassau Street, N. Y,

GOES LIKE SIXTY
SELLS LIKE SIXTY
SELLS FOR SIXTY

% GASOLENE

3 PE NGINE
T , C

Separators,0 Chl‘xlr‘:sgl{lxgashrﬁ/?:;n

o chmes, etc.3FREE TRIAL

A Askfor catalog-all sizes

GILSON MFG co. 100 Puk St. Port Washington, Wis.

Vou USE GRINDSTONES ?

If s0 we can suppiy you. Al sizes
. mounted and unmounted. always
kept in stock. Rememboer, we make a
specialtyof selecting stones for all spe-
cial purposes. Send for catalogue 1"

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

Make Your Own Fertilizer

at Small Cost with
» WILSON’S PHOSPHATE MILLS

From 1to 40 H.P. Also Bone
Cutters, hand and power, for
the poultrymen; grit and shell
mills, farm feed mills, family
grist mills, scrap cake wills.
Send for our catalog.

S Wilson Bros., Sole Mfrs., Easton. Pa.

et Tm———— S ——
€6 9%  Foovand Automobile running gear, A. Groenig ..... 854,210
sta Power Automobile steering gear socket, H. T. Cam-

Screw Cutting A leron L 854,56?

wl, sewing, L. G & C. P. Carillon. 854,14
Automatio Axle, B. G. HAItIe «eeuotunnuunnnureerenens 854,212
Feed a es %Xle,f Jjointed gﬂng‘le, M. Bu}eau ggiAgé

. ag fastener, . Tueckmantel ... 51!
FOR FINE, ACCURATE WORK Bag' holder, O. Cronholm -....... 854,077
Send for Catalogue B. Bait, artificial, E. A. Grout .............. 853,972
Bakmg utensﬂ cake and pie, L. Nelson.... 854,592

Baling press, C. W. Fiel
Baling press, C. E. Bower
Baling press, J. S. Tuttle
Barn and shed, wooden, von May & Werken-

thin ..o i e 854,514
Barrel and receptacle, H. S. Reynolds.. 854237
Basin and bath tub attachment, Steiner &

Bvans .....iiiiiiiiiiiiiiiiee i 854,184
Battery plate and makine same, J. Bijur. 854,326
Beam, structural I, H. F. Voshardt...... 854,391
Bearing, antifriction, T, Fox........ ... 854,573
Bearing, ball, H. B, Keiper............... 854,505
Bed and couch, combined, D. T. Owen.... 854,175
Bed, baby folding, N. P. Thompson...... 854,441
Bedstead, metallic, J. & H. J. Brookes.... 854,561
Belt stretcher, S. F. Eshelman .......... 854,343
Beryllia from alumina and iron, separat-

ing, Bran & Van Oordt .............. 854,560
Bicycles, etc., gearing for, M Pederse:

Bill hook, D. Conklin ..
Binder, loose leaf, J. C. Dawson
Binder, loose leaf, Dawson & Heeter

Binder, loose leaf, T. E, Heeter ....

Binder, loose leaf, D. S. Baird..
Binder, temporary, C. J. Bryant.
Bit. See Drill bit.
Bleaching, sterilizing, or conditioning

agent, producing a, S. Leetham 854,508
Boat, submarine, L. Y. Spear 854,004
Boat, submarine, J, M. Cage ... 854,146
Bobbin turning apparatus, R. M. Goodno 854,693
Boiler hanger, T. C. Best .......c.ccuuunn ggi,%gl{»

Boilers, hand hole plate for, R, C. Stevens.
Book back, loose leaf, . J. Sch ..
Book holder, reference, N.
Boot and shoe, F. R. Duncan

Bottle closure, J. Slonka
Bottle or container, cellular, C. S. Jackson. 854,357
Bottle stopper, A. M. Edwards, Jr...... 854201
Bottle washing and - scrubbing mechanism,

Seidel ... ..l . 854,635
Bottle washing machine, R. G. Nash. 854,173
Bottle wire cutter, J. A. Goebler .......... 853,969
Bottles and the 11ke, machine for washlng,

R . Nash ..o eeiiiiiiiiiiiininnns 854,172
Brake shoe key, D. H Fairbanks ... 854,475
Bridge, portable, F. Charron ..... . 854,329
Bridle, . A, Stimson ....iiieiiieiien. 854,677
Briquets from coal, peat, and bog earth,

manufacturing, J. Buss ............. . 854,565
Brooder, Meacher & Montgomery 854,587
Broom rack, O. C. Fletcher ...... 854,084
Brush, fountain, H. Nothe ................ 854,231
Buggies, foot-rest for, J. B. McCarty..... 854,103
Buggy storm front, M.. W. Beardsley ...... 854,324
Buggy top, lever actuated, A. Groenig... 854,211
Building bleck, F. W. Oelschlaeger ....... 854, 7708
Bu]ldmg block mold, hollow, W. J. Faulk-

................................... 854,692
Bulldlng construction, clip for metal, W.

GOSE e ettt 854,209
Butter and fats, apparatus for melting

and purifying, C. A. Janson........... 854,422
Butter, manufacture of process, R. Roos.. 854,38&
Button, W. S. Osborn ......,ceevceienennn 854,233
Button, collar, A. Gaines ...... 854,575
Cabmet kltchen I. O. Curtice . 854,569
Calendar J.-E. Treat ......... 854,127
Calendar, lunar, G. Casale ........ 853,959
Can.. See Oil or gasoline can.

Can filling machine, - C. H. Ayars ........ 854,683
Can opener, H. utt ... 854,434
Cane cutting and conveying machine,

sugar, H. G. Ginaca ................ 854,208
Cane cutting machine, sugar, H. G. Ginaca 853,967
Canister, soap powder, H. C. Fairchild.... 854,411
Car, B € 5 - 854,701
Car chute, C L. Spurlin ....... . 854,249
Car, convertible, J. A. Brill ............ . 854,687
Car coupling, E, O. ‘Warner .. wss v 854,444
Car-door, - grain, T. Léonatd ..7............ 54,049
Car door hanger, R. G. Bullard .......... 854,564
Car door mechanism, dump, D. H. Fore-

P 854,639
Car draft gear, railway, C. T.. West-
lJake .oiiiiiiiii e e 854,132
Car frame, passenger and like, A. Christian- R
................................... 854,404
Car, passenger and like, A, Christianson,
854,330, 854,331, 854,405
Car, railway, S. OtisS .....icecveevennanns 854,305
Car traffic system, motor, R. T. Yates.... 854,261
Car underframe, metallic, J. M. Hansen.. 854,349
Car underframe, passenger and like, A.

Christianson  ..... ... .oiiiiiiiiiiiiinn 854,403
Cars, electric lighting system for railway,

J. Bohan ..........ciieiiiiiain.n 854,072
Cars, metalllc compartment construction

for passenger and like, A, Christian-

-0 o 854,406
Carbonating apparatus, liquid, Twitchell &

O’CONNOT .t vviiiiiinie s srnnanenennnnns 854,390
Carbureter, J. W. Smith ...... 854,246
Carbureter, H. M. Reichenbach...... 854,604
Carrier, G., W. G., & M. J. Beatty. 854,556
Cart, log, J. A. Perry .......c..coeu. ... 854,601
Cartridge pocket, F. R. Batchelder........ 854,017
Casting and conveying machine, W. McVay 854,520
Cattle guard, Ellis & Finnell ............ 4,083
Ceiling mold, J. B. Blaw 853,957
Cellulose ester, H. S. Mork ................ 54 374
Cement manufacture of hydraulic, B. En-

gh ................................. 854,342
Cement tiles, posts, pickers, etc, machine

for making, C. D. Schroeder............ 854,000
Centering mold, J. B. Blaw

853, 952 to 853,954, 853,956
Chair, R. Matthews .......c..ceeeiiininn. 854,298
Chalr attachment, A. Thompson . ... 854,544
Chair fan attachment J. F. Dorris .... . 854,634
Cheese cutter, cnmputmg R. H, Neff 854,521
Chimney and ventilating shaft top and the

like, A. Holtzheuer 854,291
Chimney cleaner, O. N. . 854,101
Churn, W. J. Rine .........coiiiiinennnns 854,240
Cigarette making machine, L. B. Baron... 854,140
Circuit closing device, F. W. Erickson..... 854,205
Clasp, E. K. Sumerwell .............c.... 854,254
Clasp, C. H. Phillips ..... 854,430
Clevis, G. H. Darrington .. ... 854,633
Clock movement, C. T. McClintock......... 854,518
Clothes drying device, A. M. Bullock...... 854 267
Closet bowl and sink connection, J. M.

Hayden ......cccoiiiiieiineenionnnanans 854,695
Clothes line hanger, F. W. Steuer .. ... 854,611
Clothes line support, F. Clark...... ... 854,568
Cluster socket, G. A. Harter.. ... 854,493
Clutch, B. F. Reichenberger .. 854,529
Clutch, magnetic, A. Pick ..... .. 854,107
Cluteh, stay bolt, W. Jones ......... ... 854,169
Clutching device, Bailey & Jackson. ... 854,139
Coal cutting machine, F. Stiepel.... . 854,612
Cock and faucet, A. Ullmann ............. 854,007
Cock, combined gage and stop, H. J.

Reynolds . ..ovviiinininneninnnenencnnnns 854,108
Cock and water heaters, water, R. C.

SimpsSon ... i i e e i i e 854,538
Colander and . cake pan, combined, C. W.

G. Allender .......c.ccveiiiiiieaniennnn 854,394
Jollar fastening . device, lady’s, J. D. Lee.. 854,583
Coloring and tanning apparatus, C. J.

Glasel ... ... 854,415
Comb, J. G. Higgins ............cevvniinn 854,498
Combustion, conducting, B, E. Eldred 854,156
Combustion under pressure, apparatus for

generating and ‘storing products of,

LD = ) V- 854,466
Commutator switch, E. B. Jacobson........ 854,039
Compass handle adjusting device, O. G.

MAYET  oveetieneivneenrneeeenoncnsnenns 854,586
Concrete block machine, W. W. Verner.... 854,130
Concrete mixer, C. L. Baldwin ............
Concrete wall form, O. F. Mann
Condenser, W. S. Johnson ........

Condenser, electric, . I. Moscicki 54,
Conduit, frost pronf H. H. Macomber.... 854,366

Controller operating means, A. J. Brown... 854,088
Conveying apparatus, I. M. Henricks...... 853,976
Conveying loads between points of varying
distance, apparatus for, W. Mollier .... 854,052
Copy holder attachment, T. E. Ford. . 854,478
Core ‘drill, R. M. Dowme ........... 854,570
Corn cnttmg machine, J. Schauber.. . 854,997
Corn shocking mechanism, J. E. Simmonds. . 854,059
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Cotton chopper, D. A. Cable ..... 854,269
\ (éottoll.} cho peﬂr, ?ubtilne & Hacke ggg,ggg
o oupling, . T. Inghram ...... 3
To prove the Efficiency of Cow tail holder, A. B. Roundy 853,006

Crate, breeding, L. C. Shepard

Crate, shipping, C. W. S 854,244
Cream separator bowl, F. 854,519
Cream separator, centrlfugal T. W Morgan 854,373
Cross tie and rail fastenmg, combmed

Ford & Wassam ...........ccoceeennn
Crucible, J. M. Allen 00

Cultivator attachment, J. S. Evans .

Culvert, F. 8. & F. T Beach...esvneinns..
to Sore Throat Sufferers, I will send Culverts and the like, supporting structure
One 5 Cent Bottle Free for building, E. F. Parcaut............ 854,524
Curling iron heater, electric, F. A, Tobler. 854,257
to anyone mentioning this paper Surlt]am falgtensmgﬁleyme, Bruckner & Sayre. Sg;l,(l)g
ushion, H. 8. e ieeatieeeaaeaes
and sending 10 cents to pay postage Cycle, traveler’s, S. N. Polishook ........ . 854528
and packing. Hydrozone is a harm- || Deck chair and couch, folding combination,
less germ1c1de, indorsed and success- R. Osterberg ...................... s 854,379
Dental root impression and crown mounting
fully used by leading physicians. Not instrument, J. M. Bvey i :
genuine without my signature on Derricks, top fitting for, G Aﬁ‘d Wern.....

label. Ask forBookleton Treatment || Disging apraratus, H. B o

Of Diseases. Sold by Leading Drug- Discharging apparatus, rotary, J. J. Power,

Follow the Arrow

iSSUe .eeeeenn 00000000005000 .. 12,655
gists. R Diselx‘legageable coupling, G. Leske....... 854,656
Che;\niﬂt and Gm:‘weof t';ep' Ef:}g ?enﬂﬂlg des Ditching machine, T. Linga...... - 853 985 Buy yourself Sc. worth of the most delicious, invigorating, refreshing
ries et Manufactures de Paris ™ {France Ditching machine, E. 8. Boyd 04 '559r beverage that ever pleased your palate or put starch in a tired body

Door or sash lock, W. H. McKeiver.... 853,991

g - Doors, device to open, J. M. Y . 854,262
Draft rigging, M. Kennedy .....cccoeeeeuve 854 042
. Drill. See Core- drill.
Drill bit, P, Broadbooks .......... 00 854,144
Drying kiln, W. E. Stephens .. 854251

Dept. U, 63 Prince Street, New York Duplicating machine, G. H. Shannon 854,111
Iﬁuphcatli]ng maegme, rotary, G. L. Hilliker 854 499
BURNS" Adjustable Telephone Holder and Extensible Bracket Do ot pels,  apraratus for the ex: o016
Send us $3.75 to cover costof Bracket For flat top or traction of, F. 'v Schiodt . .. 854,670
and transportation charges, and we will e voll top desks. Dyein; machine J. R. Greenwood .. ...... 854417
send you one of these brackets, If for Has largest ra- B tgi t‘ ti i E Lot ’
any reason you do not hkei you may dius of action. lectr: e apparatus supporting means, E. G.
return to us and we will refund your: [ S R 0 0 | Reed ....i..eiiiiiiiiiiiiiiiiiiienins 854,309
mon: s W§ Ylnltli s(;?d lysz% upon re Electric apparatus, vacuum tube, D. M. oE00 will h hi 1 trained ¢ th
uest, Iree, bulletin No. 136¥, [EESCEERY e == | 2 Moore .......cccciiiieiiiiiiieianennns 5 1 nc our thirst, relax yo strained nerves, sto e
‘i‘lmllf also of our complete Electric conductor, ‘0. 'T. ‘Hungerford ...... 854,217 quench 'y st your T 5 p ‘
elephons Electric conductor or cable, S. G. Brown .. 854,562 pounding in your head and fill you with renewed ener( -
Electric light fixture, J. F. Barrett ........ 854,554 A hqmd fOOd fOl' brain body and nerves
il - 03

Electric machine, dynamo, J. A. Williams.. 854,321
Electric machine, dynamo, W. J, Richards. 854,704
Electric machine with commutating poles,

5c.—Everywhere—5c.

dynamo, H. R. King .....coceeveueenss 854,425
Electric wires, branch condult box for, L.
30775 4 3600000000600 0008 0000 800000 854,020 Guarapieed under the Pure Ford snd Dm,ﬂ Act,
Electric wires, pick up for non insulated duze 30, 1906, Seral No. 3324,
B, J. Heath ............... ... 854,578 8
Electrical apparatus, W. H. Thompson 854,316
Electrical conduetor and armor therefor,
Jo KleIl ceeeceenscecnccessencsseses 854,094
Electrlcal connections, receptacle and plu
for, W. S. Mayer .......eeeeeceaeecnes 854,369
Electrical currents, device for amplrfying, )
J. 8. Stone ..... 5000000000 ceeeeaee ... 854,120
American Electric Telephone Co., 6400 to 6600 State St.y Chicago Elecﬁ‘g%i‘}weﬁut . OE' a_u‘t_o_n.l_a‘tlc' . R" . H. £53,000 —
Electrical dlstrlbutlon system, S. B.
ELECTRO MOTOR, SIMPLE, HOW TO SEOTET v .vvanrnrnrensn . 854,121, 854,122
make.—By G. M. Hopkins. Description of a small elec- | Electrical driving mechanism, G. C. Marx.. 854,050
tric motor devised and constructed with a view to assiste | Electrical switch, W. M. Scott ........... 854,436

ing amateurs 10 make a motor which might be driven | glectrically heated vessels, safety attach-

with advantage by a current derived froma battery, and

ment for, J. I. Ayer ...ceceeececencnns 854,396

which would have sufficient power to operate a foot Electricity from stock, device for remov-

lathe or any machiue requiring not over one man pove

ing static, Fullard ’& Donham.......... 854,413

er. With 11 figures. Contained in SCIENTIFIC AMERe- Electrodes. making storage battery, T. ‘A

Sparking
StorageBatteries

a good income, outside of your regular salary, without
inconvenience or loss ot time, by explaining cne of the
best and safest means of procuring the largest possible
income from an absolutely safe medium of investment.

ICAN SUPPLEMENT, No. 64 1. Price 10 ceuts. To be : ;
hi n BAISON  «eveerrnnnnnansesiesesssnnnnens 854,200 . A Particularly desirable for those who are saving their

hiad at this office and from all ewsdealers. Electromagnetic means for transporting non- 1000 Miles On One Charge money and do not wish to take any risks but desire to
P magnetic materials, E. I. Dodds...... 854,153 BEST for LE AST MONEY make from 6 to 12 per cent. yearly on their savings.

Electromotor- of the induction type, F. M.

Funds always available ON DEMAND. You will re-

LewiS «.oeiiineiiiiaetnaieiseanaenanns 854,296 Guaranteed for One Year ceive your pay prom i
. ptly either weekly or monthly as
E}ggg%gis dog;af;’nﬁgfg;%%nge‘;ﬁ% g'r Bi,tneﬁ‘ 853,950 desired. Write for particulars at once, and if territory
MCQUEED +nuevnnnrnnnss fhip L ..., 854,317 BELL PUMPS is open I will appoint you.
Energy, generation and distribution of, J. [ :
1 EILY wvvnesseennannnssssneecenes ssazez|]| W1ill Save Your Tire |||WANT AREPRESENTATIVE OF GOOD
Engine coupling, traction, W. F. Brown... 854,196

Eng;éze reversing gear, gasolene, Zastrow Franco:American Auto & Supply Co. STANDING IN EVERY LOCALITY

g Kogplz 25abagBEEat0ne 1 ceeene pRacEr 854,550 Sole Agents
ngine starting device, explosion, J. C. 24041406 MICHIGAN AVENUE CHICAGO, ILL. Address D
Hansen-Ellehammer .......cccoevenne.. 854,035 YRR POR DEAILED DESURIBTION -~ ept. 13,

Engines, electrical srgnaling apparatus for, .
G. J. EXtETKAIND «.oveonnnsrnnenosnnns 854,344 D_IERRITT D. KEEFE, Treas.

Envelop machine, G. W. Swift, Jr. .. 854,440 1 Madison Avenue New York

Eraser, rotatable, O. S. Pugerud.... 2

Excavator, H. W. Blaisdell......

Expansion joint, W. W. Doolittle. . f

Expansion joint, G. W. Hayden... .. 853,974 HIGH

Eye protector, E., Verdeau ...c.ceeecceunn. 854,546

Fabric. See Woven fabric.

Fan, H. E. Johnson ....... cessesecsrecans 854,369

Faucet, C. Duerst .......cooeeeenueenn.. 854,635 i

Feed, apparatus for making molasses, S. L. b
1 TS 586008000 00000008000000000000000 I

AUTOMOBILES

BOUGHT, SOLD AND EXCHANGED
The largest dealers and brokers in New and

Second-hand Automobiles in the world. Send
for complete bargain sheet No. 129.

Feed water purifier, G. S. Garrett . TIMES SQUARE AUTOMOBILE CO.

Fence, ornamental, J. Forster ........... §
Fence machine equalizer, wire, S. S. With- . P“ RE S EAN LESS New Main Entrance 1599-1601 Broadway
»S MONEY IN TEXAS INEEOD  +ervvneeeeeereunnnaanaaensanees 854,616 Connecting with 217 W. 48th St., New York
THERE’S M File, locking, W. G. Nethery .....ovieeers 854,303
FOR YOU Filing system, credit account, E. J. L
Toxasi " ot TUWHILAINS  oeenreneninenenes et 854,069 : » vs
exasis a great state—the greatestin the Union. Pilter, T. W, Goreau _..... . REX The ng of Hill Climbers
It is growing fast in agriculture and industry. 2 ] N
Th Filtering material, G. M. Kneuper.......... 853,981 Maae in London, England, by largcst
ousands of people are making fortunes in Texas; Filtering material, making, G. M. Kneuper 854,043 | | THE STRONGEST TUBE MADE Motorcycle concern m the World.
thousands more are getting splendid farm homes there ' Fire escape, F. JAZET ....ve.:eeeeeessonnes 854,645 rted D i English Road Record 836 miles in 43
and rapldly becoming independent. Fire extinguisher, chemical, J. B. Thomas.. 854,614 * Imported or Domestic hours, 36 minutes. A high class im-
part of Texas for investment is the extreme Fire kindler, Haggerty & Dardis . 854,491 pnmé machine, same price as Ame-
Nonhem part— the Pan-Handle. te there is ' | Firearm, automatic, W. Mason 854,707 : chines. .
healthful i il bund ‘ Firi B t & Merci 854,557 rican machines. Let us send you
ea the 20il fertile, the water abundant. ring gear, Bene ercie .... . tull details and price list. The

Floor, sidewalk, roof, and like support P. “REX” sold only by

- 854,502 FRANCO - AMERICAN AUTO & SUPPLY Co.,

e Colony Farm Homes Association has just b.
plaain

lished a large, interesting, illustrat ex g H. JCKSOD  +vnrevnnnrennnnsennnn
th ties in this part of T 3 Fluid pressure brake, Clark & Turner 854,148
W sk s Mg bk Froc 1541 | |ma Smbstances” pless tor 'toming hick; ' 1»eeeeeeeeeeeeeeeoeeeeeeeeee 14041406 Michigan Avenue, Chicago.

Who are interested in real estate for investment ; E
Who want a farm home in the best agricultural uchon %‘oot artlﬂcia}: i va JMa‘l;aﬂEIe( il
of the United States, purchasable at a very low price ¥ ootwear, Wet proo ey
d ’ Forebay constructlon, J. E. Sirrine
and upon easy terms; Forehead band, C. W. Mabey ..
Who bave even a small amount of money to invest and Formaldehyde  preparation, H.
wl:lnt to know about a perfectly safe and surely profit- ¢ TOLE «ueeeeencencennnnnns
able investment. Forming machine,
Remember you msy worl( for mi all your llfe and Fruit picker, M. B. Flelds, Jr
er beco nless yo:mK/IAK | Fulling mill, J. E. Dowd ...
i ume destroying compositio
MONEY WORK FOR YOU. ; F dest ti
There is no such savings bank no such investment Furnace draft' controlling device, McDermand

anywhere as good as ITexns fann land bought tolday 1 Fur:ﬁcflze'l;lt)gm}i} SErHoRo0s . 854,428
at a low price and held for a rapid increase in va ue. ! Furnitare ix rooms, means for motn ng

This increase is made certain by the enormous p- " C. Merrill

‘We have the largest line of New
and used Motor Cycles, Parts and
Supplies in the country, at the
lowest prices. Every machine
guaranteed. We are the largest
and only exclusive Motorcycle

House in the world. Send for our
& 1907 Catalog. Repaiis a specialty,

3240 MOTORCYCLE

\' 4

[

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

y THE L. 8. STARRETT CO., Athol, Mass., U.8.A. é l

SCOMBINATION SCREW DRIVER $
<
-4
<

00900090090900690900009006000600996 | [Harry R. Geer Co., 851 McLaran Ave., St. Louis, Mo.

ment which will double the population there soon. F touts,  indieati hani ; o
To make money you must get some of thatland before = B et i e e e LR O i .
th: develo;menl has taken place. Gameele;g;;ra%us_la'WBu%eaH%%hiélf ggi:gg{ VlCtor Hal‘ld-F OI'ged AutomObll e

‘Water cooled 3 2 cycle engine 434 x4 cy! Ijnder;
wheels 37 inches, 1}4-inch Goodyear cushion
tires; runs from 1to 25 miles per hour. No
country too rough or hilly for the Hand-

A T T
3 ver; bést steel, regulatiol
8™ cork handle, nickled reel
A seat. Batisfaction
anteedor moneyreturned,

Ask for our interesting free book. It will tell you how Game apparatus, L. D. H. Fulle
people are rapidly becoming independent cultivating y Game appliance, F. L. Slazenger.....
even small farms in the Pan-Handle, Farms there that Garment supporter, F. J. Naramore
cost only from $12 to $18 an acre now will be worth 1 Gas analyzing apparatus, W. Jones

many times that in a few years, Gas boiler, C. Rayer ....... . 853,995 =
Sit i htdown nnw write your name and address on a - Gas engine, Hooper & Hutch ns ... 854,092 3 Reglilar valuet 24 to $5, m:llr E;:;g'e"‘lo V{:::el‘; 1::]10: ]?:fg, t:ﬁls“d;lcg
W’ Ccar and it to us at once. Gas engine, R. Levering ....... et 854,096 $1, speuu:x ;;ﬁ :a(;)‘;en%‘l 08 UI;xF ] Write for};mo “; 25 fulljl’ e .
will send you our handsome book e Texas oppor- et O ) L Bl i ML S ¥ ta, Sond for latge out price free cataiog) SictotYitionoEialnreNco)
tunities by return mail. B ] R T e § E dehing tasliie and sporting oode] !
: as %enerator for fumigation, Aaron & Ham- 0 108 Carroll Sireet, St. Louis, Mo.
OLONY FARM HOMES ASSOCIATION & o et AEEOoRa0o oEcea s ggg,géz CAG
. 16, Equitable Buildihg, : as generator, siphon, Aaron amilton. ) OTORS an S,
No. 16, le B St. Louis, Mo, Gas generator, siphon feed, Aaron & Hamil- Mo Sa d CASTING Also Ma;r Elﬁl:LS:n: 3LUEPEINTS
01 550000008 0000000608000 006030000000 854,682 L00k For The “S” bile sta?t?onlary a?;(?ga?l?!?é
Gas llghter, electric, E. H. Pryce. 5 854,177 motors, from yl}gt/05H. P.
Gasket, J. R. Whittemore ........ ... 854,135 It means: Strelinger, Strength, Our attachable motor out.
Gate, C. Mercer .......... ... 854,370 Superiority in material and msh] % fit fits any bicycle. Send
Gate, H. Wells .......coooiuiireiincncenes 854,392 Savings, in maintenance and_fue ¥\ stamp for literature and
Gear evener and power indicating means, account; Silent Running ; Sat= | particulars.
M. I Wilson......... oo 854,070 isf acuolg, toall who buy a Strel. /  SHAW MFG. €O,
Gearing, friction, J. F. Hinck............. 854,037 inger. Kour cycle, 1 to 4 cylinder. Dept. E, GALESBURG, KANSAS
gearixi]g . dshifting %evicle, Frayer & Miller.. 354,4§g 2 Mgggan%z;}t gl;orlé;ntgiggargurl‘igllxégg ) >
em holder, M. ngelsman................ 854,1 )
Gin saw cleaner, J. C. Hollingsworth..... 854,166 AR will interest you. COSMOPOLITAN
Glass feeding machine, W. A. Mansfield... 854,511 THE STRELINGER MARINE ENGINE CO. A citizen of the world. The
Glass melting furnace, C. F. CoX.....un... 854,273 48 Fort St. E., Detroit, Mich., U.S.A. best, cheapest and prettiest in
Glassware manufacturing machine, A. S. the world. Bought by the world
ReIChE]l «ue.veneunenoneeneeeencnnenenns 854,236 | M 9 and run all over the world,
Glazier’s tack, R. C. Zepnick. ... 854,263 M Ds W. Haydock Automobile Mfg. Coe
goveruor C. R. Cude........ ggi,gg St. Louis, Mo.
overnor, C. Lorenz........ N
Governor, engine, 8. S. Hall............... 854.418 The new process for transferring any Photo- j G il A Motor=c c]e or Lﬂllllc[l
Grain assorter, J. K. & J. R. Voorhees.... 854,443 raph to any surface. Indestructible. Pillow | S SM y
Grain cleaner and separator, T. M. Bales.. 854,623 %‘ops, etc. Can be washed. For sale by all % ! Byusmg one ofolxr Anadmble
Graining machine, F, I. Matthews......... 854,170 dealers in Photo Supplies. Or sent to any 4|  Outfits. Complete line of
Grass_cutter, C. F. Crosby................. 854,468 a.ddress on receipt of 25 cents. Sample on : Motors, Castings and Acces.
Grinding or surfacing calendar bowls and Satin Free. o I ’i?ﬁfif"érgl?tfoﬁ; rz;utomoblle,

the like, apparatus for, J. Dronsfield.. 854,341 !
Gun barrels by fluid under pressure, means CHEMICAL ART CO., S Send stamp for catalogues
for cleaning and cooling, A. G. Winter. 854,323| 263 La Salle Street, - Chicago STEFFEY TMFG, C0., 541 W, Girard Ave,, Phila., Pss
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_
Handling dirt and saving gold, machine
for, M. L. Proctor.............. eeeee. 854,702
Harness back band, B. W. Clendinen...... 854,628
Harness for producing free action of the
limbs of horses, T. A. Shaver........ 854,636
J. H. McEntire....... 854,591

Harvester, bean, s N
Harvester, corn, M. COOK......couuss o.... 854,629 o—

It

Hat fastener, lady’s, J. B. Marshall. .. 854,368 : POWER CO.
Hat frame former, E. A. Howe............ 854,216 TR 00 ToweRs ; 3 2’
Hats, guide for placing eyelets in, R. W. g 9( ) ; b % agara
Fadden ................ teies ceereaies 854,637 7 comon. 04 ’ \ & ONTARIO
MODERN AMERICAN LATHE | sy i s, . seinics 122220002 S8 B W b
Hay loader, A. J. Hansen........ .. 854,090 /. (2 A powen co ! M s
Hay press, J. Christensen... .. 854,465 (! ) ) :
PRACTICE Heat coil, F. B. Cook..... .. 854212 ‘
gea%er, C. tH. anzell ...... Lot waker in’ 854,497
in , r in, r in a,
By OSCAR E, PERRIGO, M.E. O O Beah o1 DOE AT T 54,05
. g Hedge trimmer, J. T. Newberry....eo...... 854,594
Price [$2.50 Heel seat forming machine, 8. J. Went-
worth ... ...ttt +.. 854,320 Y g - ‘ \ / . A
A complete book of 400 | Hide and leather working machine, H. A. / 4 3 ¢ | - ! SUANAIUATO
pages on_The Modern Holder ........... Ceetttntettetasananns 854,419 4 / . { powen ano -
American Lathe. Its de-{Hinge, W. S. JohD...eoeuveiireeeneroneencns 854,580 | « g [/ Awoson < j eLECTRIC Co.
velopment from the earli- | Hog stop and cattle pass, combined, D. I \ N 7 ) 750 TOWERS
est times up to the present K. WIlSOI «uvvoennennrasnsns el 854,322 poeoTRC, HExCAR
eLecTRIC CO.

g day; its modern form as| pojsting bracket, P. A. Nelson. . 854,302 FTRCCO N
gonstructed by up-to-date | Foof pad, Handy & Hickey.. 1111 854,03 o

| cpeoial wlasses 0f ‘work; | Hoof trimming device, B. Huckleby........ 854,644
the quantity of itsoutput, | Hook. See Bill hook.

SANITARY ‘QISTRICT OF CHICAGO 450 POLES

{ and it 1 - | Horseshoe, G. T. Crandell................. 854,198
&'}gacg; wﬁi‘ﬁ%ﬁ %‘;]:;} 1111]8;;1 Hos%aeigg hose pipe controlling nozzle, T. 54 641 T R AN S M I S Sl O N S T E E L' TO W E R S
[} Who knows not only how| = HAIEY ..eeeeiueiiesciiseoasacneenanes ,
§ work ought to be done, | Husking peg, Smith & Davis. . 854,247 GALVANI Z.E D
| but who also knows how | Hydraulic drill, J. Charlton........... . 854,464 For high tension transmission lines. They are made from 30 to 150 feet in
to do it,and how 10 convey | Hydrogen, generating, Ellis & Eldred...... 854,157 height. and to withstand hori al strains 4t e t i .
thl'S kno_wledge to others. Ice cutting machine, W. H. Craghead """ 854,63] eight, an Lto wi ! stan orizonta strains -a 'e 3p of from 2,000 to 30,000
}ttlsl(slesstcl;‘llc}ftlﬂ):g.giga}ﬁ;; Impel‘l;]deable, flnco?b]'lslﬁb%f' ;nsﬂating, and 854,367 pounds. “We design and build these towers and guarantee them under.actual test
- ac roof material, U. A. Marga...... : citied reau: : i [
:Eaetivo(;sy ;’;Egg%lp;‘gggfg:% }ngubatorplilegulatgrhslllltppogzt, BM-kM- g.]'ohnson ggi’?‘{g to fully m‘e;et thltla spe:lh::d veq:‘urtmen;s, bCompletel]z(ZALVANlZED by the hot
L ndex mac ine’ chultz er'] emeir' ceeee y process aiter all work ot manutacture has been completea. :
g}l‘;gogggsl;gg}?gs mill op-|Ink well, L. D. St. Clair.......... iiee... 854,542
StEacoion of and Tatect do: | Luker, G K. Spicef.. ... 1l [l 854674 AERMOTOR CO., CHICAGO
velopments in the manu. | Insulated electric conductor, O. T. Hunger- ) .
facture of these important (0 o 854,218
classes of machine tools. | Insulator, H. D. Stauffer.......... seeseene 854,315
A large amount of space is de voted to the turres lathe, Troning board and washbench, combined, A. o
its modifications and importance as a manufacturin, chedin .....coeieeenniiieiiiniiiiannne s
tool. Multiple spindle and automatic chucking latbeg Ironing machine, L. Rosenbaum. . 854,109
are fully considered, as are also special high power | Jar holder, H. Borneman............... . 854,686
lathes for the use of high speed tool steel. and elec- | Junction or outlet box, L. W. Bossert . 854,195
trically driven lathes. In the treatment of the subject | Ladder, C. De COOK.....ceuuunseesoens . 854,152 O Ou wn n
315 illustrations and examples from the best practice | Lace; T. Anderson............ . 854,619

bave been made use of, as by illustration alone can « . B. .
many of the important details And methods be clearly | Lamp, eanc R. . Brasemer. ... lllllllll o057 ﬂ t b ’l
presented. Lamp, vacuum tube, D. M. Moore.853,989, 854,104 u Omo l e
Lamps, heating frame for, Z. L. Brooks... 854,266 . . .
Larding needle, J. Snyder.................. 854,387 If you desire to keep in touch with motor topics,

Wil it e

Simplicity Low Pressure Hydro-

° ° Latch, H, G. Voight...... . 854,065 : . : :
Modern Steam Engineering |iar ¢ suadre. 00000 . 834473 | | and gain many practical hints of value in everyday cimplicity Low Pressure Iydro-
Latch and holder, gate, J. Betts.. . 884,193 | automobile operation, you should subscribe to i i
’ Th d P : Latch mechanism, H. G, Voight........... 854,008 || THE MOTOR CAR. " It i blished hl ingstores, balls, churches, villages.
in eory an ractice Lathe carriage feed mechanism, W. Rungé. 854532 - It 1s published monthly Originators and patentees
By GARDNER D, HISCOX, M.E. Lathﬁ for turning irregular shapes, M. H. 853,987 excluswely in the | ?ortshe Galf;?:gt'gégksg;ner&'
. Al 0 1 T y intetests of 0! le i . cars,
2 Laundry marker, G. L. Dixon... . 854,339 . peop N
Price $3.00 Leather clamp, C.B. ‘Rathbu 854,603 who ndi‘for plea- , The sg“g““‘oﬁ‘“‘“
sq eather in different colors or shades, dyeing . °
pxggéiscﬁ av‘;:(g'lilpl&;e g’gg granulated, G. Feldmann.............. 854,032 sure%:“- eVel’K " 933 N, Halsted Street
pages. dealing with the Leather skiving and splitting machines, number 1s wort Chicago, Ik
care and management of feed mechanism for, A. Hirth.......... 854,500 the yearly sub- '
Boilers, Engines, Pumps, Leg supporter, artificial, E. H. Erickson... 854,282 . e . n‘
Superbeated Steam, Re- Lens grinder, bifocal, J. E. Graessle....... 853,970 scription  price to
frigerating Machinery, Letter box, N. T. Cheney........oconuueees 854,627 any motor enthu- B
Dynamos, Motors, Eleva= Life lines, means for throwing, C. H. Banks 854,624 iast u“
tors, Air Compressors, Limit switeh, G. Baehrie...oe.u.veeieenns 854,015 siast, . .
and all other branches Lip turning machine, G. A. Hurley........ 854,168 Subscnphon
%‘th‘ vylnch the modern Liquid dispensing apparatus, P. J. Flynn.. 854,412 price $1.00 per j ¥ ; ¥
lilar‘lrgm%%r ftgﬁ;ﬁ &]:scfx%glelé Liquid dispﬁnsing apparatus, coin controlled, year S.ingle MILLS FOR LLMATERIALS
and illustratés the pro- coys 9. Mackeown P ! d :
perties and use of Steam Liquid heating system, J. O. Bartlett...... copies 10c. THE e QUR BUSINESS IS T0 MAKE.
for the generation of Liquids, separating, Kintner & Hanks..... 854,295 MOTOR CAR MACRINERY FOR GRINDING
power in the various Lithopones, preparation of, R. Alberti..... 4 .RAIN, CRUSHING ROCKS AND
Lypes of engines in use, ander,ﬁE. ‘I;I.ﬁSmil}h O estiags 854,245 may be ordered : H
ide Valve, High-Speed ocomotive buffer beam, . . ,
Corliss. Compound.Mll)xlti- Locomotive safety device, T. H. Hale...... 854,290 through any news
expansion engines and Log hauler, A. O. Lombard................ 854,364 dealer.
their valve gear, the De Loom warp stop motion, D. M. Hollins.... 854,167 SPECIAL OFFER.—
Laval, Parsons, Curtiss Loom, weft replenishing, Smith & Langley. 854,673 Send us One Dol.lar f
and other Turbines are Lubricator, B. K. Barnes........c...v.ee... 853,946 tor a yearrs e '
included and fully dee Lubricator, W. R. Eichenser............... 854,636 . 4 a1 send f n°Wh° a yeal “ll_l -
Yoty two. sabies. pF- oh Magnet bix and armature of magnet con- 1| OO N e ot Will tel you every time whether
v ained therein .- D. Lanning.......... y . -
prOperP%s eﬁnd tiafp lilcat?tilon of] stes%mg;tin vmt'iouls ugtlag Mail bag delivery’apparatus, D. gSmith ..... 854,115 | | or not dvou are getting the right kind of fuel.
:ﬁ%lixlllcs;lructi\:re ;gctiloln O%ng yv%?‘kor ost valua Mail box delivery apparatus, E. . Baugh- 854,192 f'se:i] “tstgour sub::giption fow—and subscribe for your
i wi 117 S 3 riends at the same time. el =
on Stoan ang 1oeFionl Pneaeoring kel 1o b6 ackeq | Mail _handiing ~'device “'for " railway 'mail =0 AND STILL SAVE
by the Examining Board are included. These if studied service, C. F. Robinson................ 854,705 W. G. PIERSON PUBLISHING CO. [AL WITH US 0/VC£¢4 S von MONE Y. [
by you will help you to procure a license. This book is | Malting grain, K. L Sumlo................ 854,003 S ND Yoy WONT CHANG .
thoroughly reliable and practical, and not only a guide | Manitolding attachment, W. A. Rankin.... 854,703 108 Fulton Street, New York ETESI/MATES FREELY FURNISHED,
but a teacher. As a text book it is the latest and best | Manifolding pad, S. W. Gass.............. 854,483 SPROUT, WALDRON & CO
authority.on the subject. It is fully illustrated with | Manila copal, etec., insoluble in oil, render- - § ’ i ¢
detail engravings, not to be found elsewhere. g, W. BATIAZET. - .nesneeonsenneenns 854,071 SENDFORCATALOG N0 4) MUNCY, Pa.

Massllagg machine, pneumatic, A. A. Wick-

and ......i.iiiiiiiieeenan 854,548
%Il'atch box, J. W. bfllurd.f. ....... PR 854,579
. atrices, master ock for making, F. .
PUHCheS, DleS and Tools f()r Brown, et al... ............ eeeneieas 854,459
Mat[ﬁces, mas:er 1block for producing, F. H. 854,458
. ] rown,. et 8l.e..ieiiierieeiiieeiinnaas .
r : o ’ 20.00. 1 di
Manufacturing in Presses |auices protuehni. 0" By ‘et a1 S5aiion | [ Bt o of otar Sang or 520,00, Mo sl et sitng
B OSEPH V. WOODWORTH a I;tx ‘ﬁ'a Ing master ock, I - brown, 854457 fl_ﬁVVe mhalke all sizes and stylen,tsﬁlso priwef cnn;;tes. tWrz‘te V1"?1'
. al .eeeieena... Ceeesenn 5 8 al {vi jces with retailers’ profit cut o e
v J ! Measuring device, W. C. Fogle - 854,476 | [ oo the largest manufackurers of canoes In thoworlds
Price $4.00 Measuring, winding. and we1§hmg machine, DETROIT BOAT C©O.

JA GER Marine
4-Cycle Engines

Skillfully designed and well
built. Single lever control, com-
bining ~automatic ' carburettor
with spark advance.  Develops
wide speed range and reliability
under wmost trying conditions

combined, C. W. Cottrell.............. 854,467 126 Bellevue Avenue Detrott, tch. Sizes 5060 h. p. "Sead for catalog.
A practical work of 500 | Mechanical motor, Ruse & Oxley.. . 854,607 vue vens etroit, Mich CHAS. J. JAGER CO
pages tully illustrated by | Mechanical movement, F. H. Richards . 854,056 . ) .
nearly 7(iv3 engravings, | Metal bending machine, C. E. Weeks...... 854,067 281 Franklin, cor. Batterymarch St.,

Y being an encyclopedia of | Metal, manufacturer of cast, R. C. Totten. 854,126
Dje Making, fzunch Mak- | Metal sheets, tinning or coating, L. C.

ing, Die Sinking, Sheet Steele  ciiiiiiiiiiieiieiiii i 854,006

Metal Working, and Mak- | Metallic oxids, reducing, F. M. Becket. . 854,018

t ing of Special Tools, Sub- | Metallic tie and rail fastener, Hoghin &
Presses, Devices and Me- | KeEtIEY  wvvvverresreneeeseersseeeissnns 854,501

is a patented scientific in- Boston, Mass.

sbrua:ergw} invented by Prof. The M Wh "

W. C. Wilson for the treat- © an ) ots
ment of weak and afflicted eyes. No cut- Cus h m dn THE MOTO!?

ting or drugging ; no operation necessary. must invest enough money to insura

Good Material and W orkmanship,

Sovices Al y ;
chanical Combinations for 3 i Not a medicine. So simple anyone can H
Punching, Cutting, Bend- Meta“&ﬁ yne..{n,]fl.. 854,504 use it. Hundreds have treated them- S:,’;‘j“;;;,fj“‘;&&“:;g”:,’;g cylin:
111)Jr¥- .Formm%, lercie, | yretallic tie and ra selves successfully in their own homes. shafls, crank and piston pins hard-
an 3W111§és emb]fi)rlangpressﬁe%’é3 18 vneeeen. . . 854,492 Endorsements without number. Sent on cned, gas tight adjustable bearings.
| Metal Parts and_also  Milk sampler, W. F. 4,563 trial to responsible persons. Write to- eromotar meaparemonts and Sre ter:
| Atticles of other Mate-, Milk vat, G. H. Slmou.ﬁ. e o ggiygig day for further particulars. changeable, Write for Catalogue if
| e Lo Milking machine, L. Burrell. ... 854,268 ACTINA APPLIANCE COMPANY : e e ey siassing
, L. Burrell....ccoveunenn.. , _cycle, X .
g1 Processes are clearly de-| Mill. See Fulling mill. . = Dept. 302, 811Walnut St.,Kansas City, Mo. & 8 H.P. Weight 135 Ibs, || Cushman Motor Co., Lincoln, Neb.
5 gcntb%d glt}lq full llllus- Miner’s checks, device for collecting, F. C. 853,971 GiesR G
rated, This work is & Greene e X ies Reverse Gear' Solves the
companion volume to the | Mining drill, W, Hauxwell . 854,350 L oty >
author’s elementary work | Mixing machine, J. D. Campbell 854,029 Successar tothe revezsible propellee Reversing | £ g PORTABLE GASOLINE
Qonitoaction  snd Usqp Mold, Hill & Peckham Soa.214 roblem. | £% Submerged Propeller
N%]giii\%c ;%%eaﬁg in_this | %‘f}g' Tgomast & B“gk oo ggévgg Gjves absglute conlmial of the | 2
3 1 2, old and centering device, J. B. . » motor-boat at all times. 5 Attached and detached ANY BOAT “in
yolume that has already been published In the 8UthOr'S | oiging machine, Dawes & Whitehead 854,690 1080 H.oPe$15 to §90. Attached and detached ANY Do o
Moldings, deviee for cutting, b i 4,207 More made and soldthan all | Trachisal oot pomectul. “riiee Oacht
r other reverse gears combined. is Outside of Boat. Perfectly Safe. A

Mower attachment, lawn, M. Kettere
Music rack and leaf turner, combined, H.

Modern Plumbing lllustrated |k, Ve Viee ...

854,424 Catalogue on request,
854,129 = GIES BEAR COMPANY, Detroit, Mich.

automatic, G. H. Davis 854,689 Y _
Nail driver, H. W. Seheve 854,180 g&tgcglﬁ%gﬁgmﬁlji éﬁn%?gﬁwggfggy )
Name plate and register for doors, com.- 854,508 | diagrams showing the usual method of illustrating elec-

Money Maker for Summer Resorts. Send
for Details and Price List.

SUBMERGED MOTOR CO.
84-86 Washington St., Chicago

Musical instruments, contro.

R. M. STARBUCK

Price $4.00 bined, J. H. Paige......... trical apparatus in drawings, A labor saving paper. PEER] ESS
A hensi Neckwear, J. W. Frost....... - 854,284 | B N i SUDPLEMENT 1106, Price 10 Conts.
comprehensive Nest, C. C. Ibson......... . . 854,219 Bor sale by Munn & Co. and all rewsdealers.

SUT-PROOF PLUGS

and up-to-date work

illustrating and de- Neuroptometer, F. Kenned

Note sheets, marki

y .
Nozals holder, . H. R v . —  E NS ES —

a
scribing the Drain-
age and_Ventilation Nut lock. G’ C. Wooddell 854,260 ; Guaranteed absolutely self-cleaning,
of dwellings, apart- Nut lock, G. C. Wooddell... . 854,380 Besides making all kinds of PHOTOGRAPHIC LENSES || & If troubled with sooty pl
bme-‘ﬁ?' a.ndt puv_tﬁlﬁc Nut lock, W. H. Devoe.... .. 854,471 we manufacture to order lenses of every description, including < you are trou .e with sooty plugs
Vg;y {;‘;ggs‘t eag'd mos% Nut, lock, E. H. Musser... .. 854,590 stereoscope, surgical instrument, lantern lenses, magnifying A send for full details, we can suit you,
approved methods in 0Oil burner, H. E. Armitage................ 854,553 mirrors, etc. Write for estimates and samples. We make
e branghﬁst(f sani- oil érom ‘éru]ge koi1, obtaining lubricating, a54.057 35 dxfferex; ’-s,t(y)lgls: oa.g Rsi:ﬁ:’s;c SHUTTERS Peerless Equipment Co. (Not Inc.),
tary installation are yan UK. i vee i ineienenaonnnns X . Cl
given. Adopted by Oil or gasoline can, T. W. Alexander..... 854,618k and our factory is especially equipped to facture fine 170 So. Clinton Street, CHICAGO
f;h:vegﬁllrtlggt itnat&: Ol'dnl\:incei sighting apparatus, Benet & 54 558 small metalarticles of all kinds, furnishing the dies if de- H t C t t

H fy erc. e ..................... srceeesesen 5 sired. Estimates on applicaﬂon. o 0 ons ruc

&t ba Borto Mo, and Qre treating apparatus, T, D. Pitts. .- $2422¢ || Wollensak Optical Co., 292 Central Ave., Rochester, K. Y. W
the Philippines, and Outlet box, L. T. La Paugh....... 854,045, 854,046 An lndependent lnterruptel‘
boaras ofp health of Package and holder for garments or the 854,062 DUNN’'S
the United States like, shipping, M. M. Strauss.......... , In .SCIENTIFIC AMERICAN SUPPLEMENT., 1615,
and Canada. 300 Packing, C. B. Shepard..........ccceunnn.. 854,672

Packing, conical ring rod, T. W. Mitchell. 854,589

pages. 55 full page il- Packing former and replacer, piston, J. J.

’ A. Frederick Collins describes fully and clearly with
HOHOW Block Ma-Chﬂle the help of good drawings how an independent multiple
interrupter may be constructed for a large induction

lustrations.
Hannon .........c...... FERERETRER PR . 853,973 Makes all widths, lengths, many de- coil.
rebets TECL ciroular. describing Ehese BOoks SOR O | D o endkete I T Panig ..o L. 84234 dgns S, Lty Pier | e (1l I Sy R SR
. . .o . 854,400 q MENT. ow to Construct a =Mile
47 Any of these books sent prepaid.on. Teceipt of price. | backing, mefallic, W M, Brooke..........- 84507 Brick_ Machine, none, detter Wiréless Telegraph Ouehit.> =~ -«
Paint for ships’ bottoms, G. G. Schobert.. 854,241 at any price. Only .00, ach Supplement costs cents; 20 cents for
MUNN & CO., Painter’s utensil, C. FISCRET . v v e ennnnens 854,638 Write for Catalog. two. -Ovder flr)omyournewsdealer or from

Panel boards and the like, eonstruetion for,

Publishers, 361 Broadway, New York o Rram g the like, construetion Ior g54,654| W+ E- DUNN & €0, 841 Grand Avenue, cHICA60 ' MUNN & CO., 361 Broadway, New York
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New Oliver No.5 |:

Sets Swiftest Pace Ever Known
in Typewriter Selling

The wonderful new model, Oliver No. 5, has taken
the market by storm.

Its reception by the public has exceeded in en-
thusiasm anything we had dared to anticipate.

Employers and stenographers alike have wel-
comed it a§ the one machine that answers the
multiplied needs of the hour.

The cry is for Speed! Speed! Speed!— and the
Oliver responds.

The demand for Durability is filled by the sturdy,
steel-clad Oliver.

To the call for a writing machine that will do
many things and do each of them equally well, the
Oliver answers with its unexampled versatility.

—Its visible writing saves the strain on eye and
brain.

—Its legibility lends beauty to its work. The
letters that bear the Oliver imprint are the letters
that seem to speak.

Oliver No. 5 fairly bristles with new and exclusive
time-and-money-saving features. We have space
to mention only a few of the more important ones:

—Di ring Indi shows exact printing
point.

E—Balance-Shlﬂmz Mechanism saves operative
effort.

—Line-Ruling Device is fine for tabulated work.

—Double Release doubles convenience.

—Non-Vibrating Base insures stability. Yet with
all of these added improvements, we have still further
simplified the Oliver—by fusing brains with metal.

Oliver No. 5is adream come true—the dream of
Thomas Oliver, crystallized into this wonderful
mechanism of shining steel that embodies every
possible requirement of a perfect writing machine.

sk the nearest Oliver agent for a Free Demon-
stration of Oliver No. §. Or send for The Oliver
Book—yours for a postal.

Our branch managers re-
quire atglditions;.lhsales

agents because of the ex-
Men wanted traordinary demand for
the new model Apply at once. If accepted you
will receive a liberal salary and be given a free
course in The Oliver School of Practical Salesman-
Xup. §,end for free book, “ The Rise of the Local

gent.

The Oliver Typewriter Company
79 Dearborn Street, Chicago

Several Young

16 Ft. Steel Launch with
ZHPEngine

18-21-25foot launches at proportions
ate prices. All launches fitted with

twocycle reversing engines with speed g mPl'ﬁ ¢

controlling lever; simplestengine made; ¢
starts without cranklng, nasonly 3 movlng
parts. Steel rowboats, $20.00. All boats fitted
with water-tight compartm.exts; cannot sink, need no
boat house We are the lasgest manufacturers of pleas-
3 ure boats in the world. Orders ﬂ]l-
£, ed day they arereceived. We sell
hdirect to user, cutting out all
middlemen’s profits.Free catolog
p MICHIGAN STEEL BOAT CO.
. 1332 Jefferson Ave.
Detroit, Mienigan

'THE EUREKA CLIP

The most useful article ever invented
for the dpurpose. Indispensable to Law-
yers, Bditors, Students, Bankers, Insur-
ance Compames and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used 1epeatedly In bozxes of 100 for 25c.
To_be had of all booksellers. stationers
and notion dealers, or by mail on receipt
of price. Sample card, by mail, free. Man-
ufactured by Consolidated aafe.t]y
Pin Co., Box I21. Bloomfield, N. J.

‘g "ON 971y

Important to Subscribers for
Scientific American
in Canada

Owing to recent changes in the
Postal ILaws, copies of SCIENTIFIC
AMERICAN mailed to addresses in
Canada will have to be prepaid by
stamps affixed at the rate of one cent
for each four ounces or fraction thereof.

Commencing May 1, 1907, the rates
for subscriptions for our periodicals
mailed to Canada, postage prepaid, will
be as follows :

PER YEAR
Scientific American = = = $3.75
Supplement = = - = 5.50
American Homes and Gardens = 3.50
Scientific American and Supplement  8.25
(to one address)

Scientific American and American

Homes and Gardens = = 0.25

(to one address)

MUNN & COMPANY, Puablishers
SCIENTIFIC AMERICAN OFFICE
361 BROADWAY, = NEW YORK

H.

Paper measuring and cutting machine,
.Sanderson

ger treatlng composition, J. Czerny
terns and .the like on tissues, production

of transparent, A. Giehler.............
Peeling apparatus, vegetable, W. L. Weber.
Pen and pencil holder, F. L. Benstead....
Pen clip or sustaining device, fountain, A.
Martinelli ........cciiiiiiiiiiiiai.,
Pen, drawing, O. G. Mayer
Pen extractor, H. A, Steiner
Pen, fountain, -H. B. Levy..
Pen, fountain, W. C. Luther.
Pen or pencil clip, V. L. Ochoa

Pencil, J. D. R. Lamson.......
Pencil’ *holder and point protector,
Klipfel ... ettt iininnn,

Pencil holdmg device, . Patzold
Pencils, eraser holder for lead, B
smith .
Pencils, eraser
smith ..............
Perambulator, A. Kazme
Permutation lock J. . J. Murphy
Pessary, L. NEISOD e v e eeassiensinnns
Phonograph record holder, T. V. Skelly

853,966
854,258
854,019

854,584

. 854,685

854,610
854,226
854,227
854,378
853,983

854,507
854,053

854,487

854,488
853,980
854,427
854,593

. 854,002

Phonograph system, W. & J. Patten....... 854,525
Photographic developing machine, F. .
Brownell ............iiiiiiiirienninann 854,026
Photographlc printing machine, J. C. Cal-

houn ...viiiiiiiiiiiiiiiii i i i 854,076
Photographic shutter, M. Klaiber. .. 854,221
Piano action, J. H. Deutsch.......... .. 854,280
Piano pedal, automatic, J. D. Pease....... 854,307
Pianos, repeating action for wupright, C.

Sauter ....ieiiiieiiiiii i i 854,058
Picker. See .Fruit picker.

Picture -exhibiting apparatus, moving, Dyer

Holden ......covniipirenrnenreennnns . 854,199
Pie trimming and cnmpmg machine, auto-

matic, C. OSKAMP.....vevveiiennennns 854,304
Pipe . coupling, train, C. W. Taylor........ 854,124
Planing machine feed roll, wood, C. E.

HAIPET +vvvtipeecrnnnnescasiennanncans 854,64
Plautmg mechanlsm, N. B. Hodge......... 854,165
Pliers, jewelers’ cutting, H. B, Rowan.... 854,433
Plow, J. 5 1) <A 853,961
Plow traction gang, C. J. Johnson . 854,423
Poke, animal, J. F. Carter....cec.cecveeuee 54,567
Polishing composition, T. A. D. Ackley.... 854,448
Pool and billiard table cushion rail, G. A.

LANEZ «oitiieeieennnnneeoniecncronnnnnns 854,225
Portable chair, Domsgen & Kujawa. .. 854,154
Poultry t‘ountam Johns & Lansing......... 854,647
Power transmlttmg device, D. S. Seymour. 854,671
Press or sad iron, J. B. Re logle.......... 854,431
Presses, gage pin for plateu, Osterholm &

Bastman ......c..eeiiiiiiinanianaes .... 854,106
Pressure regulator, R. M. Dixon........... 854,340
Printing plate, E. Spitzer.......... 854,675, 854,676
Propeller, W. Schmid 853,999
Propeller, J. Bermes . 854,685
Propeller for vessels, 854,112
Propeller, motor, pump, or blowing engine,

machine with revolving wings or blades,

applicable either as, H. Huckel........ 854,038
Pump, F. G. Hobart.............. .. 854,353
Pump, oil well, F. H. Taylor....... 854,255
Pump operating means, E. O. Smith. 854,314
Pump piston, C. M. Ray............ 854,382
Punch, pocket check, Cox & Ontrich... 854,630
Punching bag platform, L. Bergmann...... 4,264
Punching press, sheet metal, J. A. Eden, Jr. 854,706
Puzzle, W. H. Failor....cocveiiieieiinannns 854,031
Puzzle, W. Werner....... . 854,647
Radiator, F. Darlington.. .. 854,278
Rail anticreeper, N. E. Sals:ch . 854,435
Rail brace, R. C. Stevens......... .. 854,252
Rail bond protector, L. B. Buchanan....... 854,328
Rail bonds, manufacture of, G. A. Mead... 854,099
Rail cleaner, H. Quertier.................. 854668
Railway rail stay, H. H. Sponenburg .. 4,
Railway safety appliance, E. L. Bel .. 854,398
Railway safety applance, G. W. Jayne 854,603
Railway switch, automatic, E. C. Northrup 854,700
Railway tie, W. Jacobson............cceu. 853,978
Railway tie, Dunkle & Whetstone.. . 854,15
Ratchet wrench, J. N. Noyer....... 854,174
Razor, safety, R. J. Christy... 853,960
Razor, safety, W. H. G. King...... .. 854,506
Razor strop fastener, W. Whiteley........ 854,068
Razor stropping machme, E. F. Bowden-

3113 111 853,958
Regulator R. D. Wirt.. .. 854,393
Resilient wheel, T. Gare ........ .. 854,286
Rotary engine, L. K. Silvertson. .. 854,001
Rotary engine, 'T. S. Barwis.... .. 854,141
Rotary engine, A. Ghira....... .. 854,346
Rotaiy engine, J. E. Friend. . 854,574
--uler, desk, H. F. Belcher.. .. 854,325
Saddle, J. H. Gillespie.....c....... .. 854,086
Salting machine, can, F. W. Burpee....... 854,075
Salts of volatile bases, producing, T, Blass,

) B O 854,453
Sandpapermg and polishing machine, M. L.

.................................. 854,625
Sash lock W. Stephens........oeveieneenns 854,250
Sash, metallic window, C. & O. A. Neidig. 854,665
Sausage linking machine, H. R. Kuersten.. 854,044
Saw clamp, 39) 21 854,540
Saw, crosscut, L. Mutsch......... . 854,102
Saw filing apparatus, F. J. Miller. .. 853,988
Saw handle, W. B. McCain................ 854,517
Sawing machines, self feed for mortise and

te: J. E. Erickson......cccevceeuees 854,410
Scaffold attachment swinging, W. B.

STOODS e evvevnvenenenensnansasennns 854,253
Scalfold bracket folding, F. F. Haskell 854,163
Scale, F. A. S 11 854,609
Scale and chord circle, A R. Fite 854,572
Scale, weighing, T. Gagnon 854,285
Scribe gage, G. Cousino... 854,333
Scythe blade attachment, C. A. Mehaffey. 854,051
Seed hull delinting machine, cotton,

[0} R 854,232
Separator. See Cream separator.

Sewing and embroidering machine, T.

0’Nei 854,105
Sewing machme, blindstitching F W Mer-

rick 854,660
Sewing machine, slack thread controller

W. H. Stedman...................

Shade fixture, window, R. D. Mayberr .

Shade hanger, window, Bachman & Green 854,014
Shaft coupling, R. L. Lowry........ 854,426
Sharpening device, hoe, T. B. Criddl 854,632
Sheet feeding machine, F. L. Cruss... 854,079
Sheet feeding machine, H. Hallstream... 854, 088
Sheet material feeding mechanism, W

JohnsSton ....iieiiiiiiiiiiiii it 854,040
Sheet separating mechanism, J. P. Ixnapp 854,222
Sheets, controlling mechanism for machines

acting on, F. L. Cross. , 854,080
Ships, circular conveyer for, J 854,684
Shirt’ waist holder and skirt supporter, M

E. McConnell .........c.cueus 854,301
Shoe attachment, Crook & Schwart: 854,274
Shoe polisher, M. Christenson.. 854,407
Shuttle, J. Robinson 854,531
Silo, P. Youmans « 854,010
Slgn mechanically operated, J. A. Wiede-

E2 0 1 4 854,190
Slgnals, clock mechanism for, F. O. Warner 854,066
Signaling device, torpedo, E. E. Blain..... 854,194
Skate, motor, C. I. Matson................ 854,299
Skirt bottom turning device, M. A. Kelly.. 854, 1294
Skirt or attachment therefor, W. Pader-

nacht .....oiiniiiiiiiiiiiiiiiiiiiaes 853,993
Skylight structure, W. F. Plass. 854,235
Smoke consumer, P. Vidal....... 854,679
Snap hook. J. E. Johnson........... .. 854,293
Spark arrester, Ballewski & Wessel........ 854,016
Spray for painting, agricultural, disinfect-

ing, and other analogous purposes, auto-

matic, W. Tyree........ceueeiueeneennns 854,317
Sprayer, F. G. Hobart.... .. 854,352
Spring device, C. Hainlin. 854,087
Spring wheel, J. E, Rielly............ 864,238
Square, carpenter’s, H. W. Thompson. 854,125
Square, combination, A. W. Hight.... 854,351
Square, folding, J. H. Matthews.... 854,659
Stairway, C. E. Paulson.......... .. 854,667
Steam boiler, A. Oronhyatekha.. .. 853,992
Steam generator, W. S. Johnson........... 854 649
Steam generator fuel regulation system, H.

Lemp ...ttt iiiit it eae 854,048
Sterilizer, electric, J. B. Wantz............ 854,318
Still, continuous boiling out, Ludlow &

Mosher .......... : .. 853,986
Stove, W. S. Jackson. . 854,358

Stove, J. Rosenthal.............
Stove attachment, gas,

.. 854605
. 854,202

1 Satisfactory
Service
Everywhere

WHETHER you de-
sire to tour the
wildest road of the
Rockies or ramble over
smooth roads around
your home, you will find
comfort and satisfaction
in a Peerless.

HE problem of
power and control
were solved for Peerless

long ago. The refined lines, elegance of finish and luxurious
appointments of the new m.oaels, delight the most exacting tastes.

Send jor Our New [llustrated Book “P)” showing
the latest features, sent free wupon vequest

The Peerless Motor Car Company
2447 Oakdale Street, Cleveland, O.

OF CURRENT INTEREST

Industrial Alcohol

Its Manufacture and Uses

A PRACTICAL TREATISE

BASED ON
DR. MAX MAERCKER’S “INTRODUCTION TO DISTILLATION” AS
REVISED BY DRS. DELBRUCK AND LANGE
COMPRISING

Raw Materials, Malting, Mashing and Yeast Preparation, Fermentation
lation, Rectification and Purification of Alcohol, Alcoholometry, The
Value and Significance of a Tax-Free Alcohol Methods of De-
naturing, Its Utilization for Light, Heat and Power Produc-
tion, A Statistical Review, and The United States Law

By JOHN K. BRACHVOGEL, M.E.
528 Pages 105 Engravings Price, $4.00

Distil-

have been so widely discussed in the press and

periodical literature of the entire country, that
it is unnecessary to emphasize the great 1mportancc of
the subject, especially to our agricultural and indus-
trial interests. For years we have been far behind the
nations of Europe in this regard, and in consequence
our literature has been sadly lacking in anthoritative
works covering this phase of industrial activity.
This book was designed with the especial purpose of
filling this want, and it is the latest and most compre-
hensive work of its kind which has been published in
this country.

It is based upon the researches and writings of the
most eminent of Germany’s specialists in the sciences
of fermentation and distillation. It covers the manufacture of alcohol from
the raw materials to the final rectified and purified product. An introductory
section deals with the importance of ‘the new law and what it means to the
farmer and the manufacturer. Additional sections cover the methods of de-
naturing, domestic utilization of alcohol for heating and lighting purposes,
alcohol as a fuel for power production, and a statistical review. The full
United States law is given in an Appendix.

The 105 illustrations are of especial value and excellently supplement
the text.

Few in number are those to whom this book would not prove of interest
and value. The farmer, the manufacturer, the power-producer, the house-
holder, will all find that denatured alcohol is of such importance to them,
that its use and introduction will effect savings and economies which were
hitherto impossible of accomplishment.

Send for Descriptive Circular.

MUNN & COMPANY, Publishers, 361 Broadway, New York

THE value and significance of a tax-free alcohol
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E:—lassiﬁt;a Advertisements

Aldvertising in this column is 50 cents a line. No less
than four nor more than ten lines accepted. Count
seven words to the line. All orders must be accom-
panied by a remittance. Further information sent on
request.

BUSINESS OPPORTUNITIES.

BOND-SALESMEN WANTED.—A Brominenb New
York City Realty Corporation desires high-class repre-
sentatives to handle, on commission, High Grade 7 Per
Cent. Gold Coupon Bonds, secured by selected New
York City real estate. Bonds contain income participa-
tion clause giving holders 5 per cent. preferred division
in earnings making total possible yearly income 12 per
cent, Security and income features make these bonds
a most desirable inves ment aud insure ready sala.
Underwriters Realty and Title Co., 1 Madison Avenue,
Dept. 6, New York.

RODMAN & CO., 33D ST. AND 6th AVE. CAM-
BRIDGE BUILDING, N. Y., will finance meritorious
pr%)osir.ions where large capital is required in the U. 8.
or Canada. Money loaned on securities. Mining, elec-
tric and steam ralroads. Manufacturing plants.

MANUFACTURING OPPORTUNITY.—'Will rent
any part ot 100,000 square feet floor space in well con-
structed heavy factory buildings. est railroad and
other shipping facilities. Would invest some capital if
needed in manufacturing and marketing some specialty
of merit. Labor eonditions good. Address O. E. Koeh»
ler, Station D, Milwaukee, Wis.

PATENTS can be sold outright or royalty agreements
made to much greater advantage if protected by us.
Protection includes the right to use on all printed mat-
ter our BEmblem rea,d.ing ‘" Patents Protected by Patent
Title and Guarantee Company, 25 Pine St., New York.”

INCORPORATE YOUR BUSINESS. Over sixteen
hundred charters procured for my clients. Write for
corporation laws, blanks free, to former Ass’t Sec’y of
State, Philip N. Lawrence, Dept. 16, Huron, So. Dakota.

“ASK OUR REPRESENTATIVES ”—any one of the
many—about the assistance and the co-operation that
our system extends to them and why they are so suc-
cessful 1n placing securities with the investing public.
W edesire arepresentative in every community. Re-
quest information at Old South Building, Seventh
KFloor, Boston, Mass., The Hammitt Investment Cor-
poration.

FOR A FINANCIER.—1 WANT A MAN WITH
$5,000 to finance a newly patented absolutely burglar
{)roof lock, the only one in existence; it isindorsed by
he principal burglary insurance company of New York,
and will be adopted by them when put on the market ;
gositively a fortune in it. For further information and
ull ﬁm‘tlculars, address E. A. Whitney, 200 East 116th
St., N. Y. 'Phone, 5317—Harlem,

PATENTS SOLD ON COMMISSION.—1f you wish
to buy or sell a patent write for particulars to E. L.
Plerlfins, 72 Broad Street, Boston. Patent Sales Exclu-
sively.

1 SELL PATENTS.—To buy or haying one to sell, write
Chas. A. Scott, Granite Building, Rochester, N. Y.

FOR SALE.

CONDENSER FOR SALE.—One Worthington Sure
face Condenser. 2,500 square feet capacity, 1,000 h. p.
Drawn brass tubes and Knowlesair vacuum pump. Prac-
tically new, used about four months, first-class condi-
tion. ~ Discontinued account installng equipment three
times larger for our en ire power plant. Address Jacob
Dold Packing Co., Buff o, N.Y .

HELP WANTED.

EDITOR.—Mechanical Engineer, not over 80, with
practical factory experience for trade paper reachigﬁ
factory owners, superintendents and managers. $1
to start. Hapgoods, 805 Broadway, New Y or!

AGENTS. — Here is a high-grade proposition for
live representatives in various territories: A dust-
proof typewriter cover that is air-tight, durable, neat
and easy to carry. Kolds itself automatically by touch-
ing a button, i8 never laid aside and fits any make.
“Showing” means * se]llng,” as it will pay for itself
within two months. No ‘‘pay for sample” scheme;
we furnish samples. Write for circular. Address
Dustproof Typewriter Cover Company, 154-156 Maiden
Lane, New York.

MEN AND BOYS TO LEARN PLUMBING, Brick-
laying, Plastering and Electrical Trades. Pogitions se-
cured. Free catalogue, Coyne Trade Schools, New York,
San Francisco and Chicago. Mention SCI. AMER.

“CAT BRAND” REVOLVING CUSHION HEELS
turn as you walk and wear even. Cheaper than leather,
Price 35 cents a pair gostpaid. Send diagram of heel
and address Cat Brand Heel Co., New Brunswick, N. J.
Agents wanted.

AGENTS—Our Wonderful Cork-puller, not a screw,
everybody needs, because no hard pulling is necessary ;
fits all bottles ; send for_circulars; plated samples,
C.S. Hawley, 154 Leonard Street, New York.

MEN AND BOYS, LEARN PRACTICAL ELEC-
TRICITY, the best-paid trade. Our 7-story building
has total electrical equipment of $50,000. Day and even-
ing courses; individual instruction. Positions guaran-
teed. Call or address N. Y. Electrical Trade Schools, 39
West 17th St., mentioning SCIENTIFIC AMERICAN.

AGENTS WANTED.

THOUSANDS IN USE throughout the world. $15.00
“Gem” Adding Machine, very compact, elegant side
line. Special offer to high-grade agents. Automatie
Adding Machine Co., Dept. 4, 332 Broadway, New York.

PHOTOGRAPHY.

PHOTOGRAPHERS, we want to get you in the habit
of reading the!American Photographer and Camera and
Dark Room, the biggest and best. Photo%aphic monthlf.
Theyearly subscription {)rice is $1.50, 15 cents monthly
at news dealers. We will send you four numbers as a
trial subscription for 25 cents in stamps or coin. Am-
erican Photographic Pub. Co., 361 Broadway, New Y ork.

FILMS. FILMS. FILMS.— Lumiere Celebrated
Films, made in Lyons, France, can now be purchased
from all anti-trust dealers or from 11 Weat 27th Street,
New York City.

PATENTS FOR SALE.

PATENT SAFETY BOTTLE AND CAPPING.—Inex-
pensive, efficient bottle to prevent counterfeiting of
medicines, liquors, ete. Neilher screw nor special tool
needed to pull off the cork. Attractive appearance and
safety to dealers. Security and ease to purchasers. Will
gladly hear from direct concerns or financial party in-
terested. Address Coste, 78 Broad St., R-405, New York.

WASHING MACHINE,—Advertiser will sell outright
patent on a machine for practically and economically
washing clothes. Those interested in an invention of
this kind address Samuel H. Alspaugh, Burkeville, Va.

FOR SALE.—Patent No. 853,145, issued May 7, 1907, for
a sewing machine hemmer which can be regulated to
any size without changing the attachment. Big saving
in operators’ time and manufacturers’ materlal. T. 8.
Zachaira, 497 Broadway, T.ong Island City.

FOR SALE.—Canada and_United States Rights for
Patent Automatic Window Ventilator, which excludes
dust and_smoke from your rooms. Address Gilman
Moulton. 56 Cornhill, Boston, Mass.

MOTION PICTURES.

MOTION PICTURE MACHINES, Film Views. Magic
Lanterns, Slides and similar Wonders For Sale. Catalog
Tee. e also Buy Magic Picture Machines, Filws,
Slides, ete. T. S. Harbach, 803 Filbert Strest, Phila., Pa,

MOTION PICTURE MACHINES. Films, Slides and
Supplies from the largest store of its kind in this city.
Soﬁa agent Power’s Cameragraph the real fireproof ma-
chine. Catalogs. Lewis M. Swaab, 336 Spruce St., Phila.

THE MOVING PICTURE WORLD, weekly, 10 cents
per copy; yeariy subseription, $2. The only paper de-
voted to the moving picture, illustrated song and lan-
tern lecture field. Moving Picture Worid, Box 450, N.Y

TYPEWRITERS.

TYPEWRITERS—~Caligraphs, $5; Visible Writers, $3;
Hammond, $10; Remington, $12; Remington, two-color
ribbon attachment, $18; all guaranteed. Send for cata=
log. Typewriter Co. (Dept. X). 217 W. 125th St.,N.Y. City

CLEARANCE SALE—Remingtons, Densmores, Jow-
euts, Blickensderfers, Willinms, $12.50; Postals, m-
Eggg;. %g;kUn%%rawgodg, glivens!:1 % EOr(}i]ers ﬁ:led or

3 ndar N
231 Broadway, N. Y. ypew zoh, Suite 4,

EXPERIMENTAL ELECTRICS.

STULY ELECTRICITY ATHOME. Complete course,
30-pg. detail-book, 220-pg. text-book, 200 eg:perimegts.
over 100 pieces of apparatus. Only $5.60. Bulletin “*A $»
explains. Thomas M. St. John, 848 Ninth Ave., N. Y,

EYE-GLASS SPECIALTIES.

REMARKABLE MAGNETIC SPECTACLE AND
BYE GLASS OFFER.  Send stamp, no postals, for Free
Pair, coupon and testimonials. S. A. Kredrick Optical
Co., Toledo, Ohio.

MACHINERY.

MOTORS AND GENERATORS,—AIso0 refrigerath
machinery and e phans (50 i e RIS

T booklet 0 ormation. Bidwe! ectric
Co., 133 8. Clinton St., Chicago, Ill., U. 8. A.

SEASICKNESS.

SHASICKNESS and Car Nausea prevented, Brush’s
Remedy (Elixir prophylactic). Guaranteed perfectl
Harmless. The only preparation that has never faile:
Free booklet proving these statements sent by Brush
gg&r]gical Co., 209 Broadway, N. Y. All druggis{s $1 per

SOUVENIR POST CARDS.

25 BEAUTIFUL POST CARDS mailed to any address
for 12¢c. A great variety of subjects. Sold by some stores
at 2 for bo. and others at 5c. each. Deflance Studio, 65
West Broadway, New York. Price list free.

AUTOS.

KIBLINGER AUTOMOBILE, $250. Built on honor,
sold under guarantee. Speeds to 25 miles an hour,
t0 50 miles on one gallon gasoline. Wood wheels, cushion
tires, double chain drive. Satisfaction guaranteed.
Write Dept. 8, W. H. Kiblinger Co., Auburn, Ind.

AUTO ACCESSORIES.

EQUIP YOURCAR WITH “HERCULES ” Non-8kid,
Puncture-Proof Tires; made by largest tire dealersin
world; agents wanted everywhere. Republic Rubber
Tire and Shoe Company, 1686 Broadway, New York.

SUPPLEMENTARY SPIRAL SPRINGS SAVE your
nerves, tires. engine and patience. Kpow the luxury of
travel. Write for Catalog **8.”* Supplementary Spiral
Spring Co., 1750 Broadway, N. Y. (near 59th St. Subway.)

MISCELLANEOUS.

OUR VACUUM CAP when used a few minutes each
day draws the blood to the scalp, causing free and nor-
moal circulation, which stimulates the hair to a_new,
healthy growth. BSent on trial under guarantee. Write
for free particulars. The Modern Vacuum Cap Co., 617
Barclay Block, Denver.-Col.

Strap fastener, Y. D. Hance..e..oeeeee... 854,577
Street flushing apparatus, C. E. Wiberg.... 854,680
Street indicator, J. H. Goodier...ee....... 854,416
Suit hanger, A. Holmer.......c.cevvveeees 854,420
Sweeping compounds, manufacture of, B.

Singer .......... .. 854,114
Swing, A, Spice.....ccceitieiricniinneanans 854,183
Swingletrees or doubletrees, adjusting wheel

for, Darst & Harrelson.......c..coeeeee 854,150

Switch lock, electric, F. W. Brandow
Syringe, W. B .e

Syringe, vaginal, Searles & Jones.
Tachometer, H. Shoemaker.......

Tag machine, G. W. Swift, Jr............
Teeth, display carrier for artificial, .

GIbSOD  .eeiieiiieniiniiann ceceerraen... 854,486
Telegraph transmitter, J. Burry............ 854,401
Telephone exchange apparatus, C. D.

Enochs ....... [ T T T 854,203, 854,204

Telephone exchange system, W. W. Dean.. 854,279

Telephone installations, automatic switch

for, P. Hildebrand.....e.cceoveeeennnn . 854,164
Telephone set, portable combination, A.

Stromberg  ....viiieriiiiiiiieiieiaaes 854,439
Telephone switch, J. S. Alsobrook.......... 854,552
Telephone system, party line, G, er-

hune, et al....covieuiiinnerncenencanesn 54,543

Telephone system, trunk line, W. W. Dean. 854,337
Telephone transmitter, . C. Browne...... 854,025
Telephone transmitters, sanitary attachment

for, J. W. DoOlSOD.cceovrveeenenccannns 854,472
Tellurian, C. B. Martin............... .. 854,513
Temperature regulator, F. Darlington...... 854,276
Tennis, ete., racket for, H. S. Brown.. 854,024
Theatrical apparatus, H. L. Bowdoin... 854,265

Thread cutter, A. Karrer........oec.oe... .. 853,979

Ticket issuing and recording machine,

Ohmer & Bridenbaugh................. 854,666
Tiles, glass, etc., means or apparatus for

burning or fixing the colors upon printed

or decorated, L. W. Stanley........... 854,005
Time recorder, J. Ericson........ .. 854,281
Tire case, F. B. Hopewell.... .. 854,215
Tire fastener, C. L. Williams.... .. 854,549
Tire, laminated, J. W. Carhart............ 854,463
Tire or other valve, Schweinert & Kraft... 854,182
Tire protector, S. C. Wolfe................ 854,137
Tire protector, H. L. Voss.... . 854,186
Tire protector, J. E. Heale 854,213
Tobacco, bag for pulverizing slice plug cut,

G. S. ROSSt.vveivenierennnnss csscscane 854,384
Tobacco booker, R. E, Anger........ 854,191
Tool holder, C. W. Meadowcroft, Sr 854,100
Tool holder, M. D. Reidy.eeeeeeeenn.. 54,669
Tool, machine, A. 000 .eieneeaneennnnnns 854,446
Tool, portable pneumatic, Haeseler & Taylor 854,694
Tools, danger signal for portable electric,

J. 1. Ayer........ teseecencacsnnas eeees 854,013
Tooth crown model, C. F. Lauderdale...... 853,984
Toothpick machine, Stanley & Tainter...... 854,116
Toy, Ueberle...ceeeeeeeecrenncianeeness 854,545
Toy, D. P. JamesS..ccceeeees cee.. 854,646
Toy, figure, W. H. Chandle€.ecceeeceencss. 854,271
Toy novelty, L. Lamprey...... . 854,224
Track cleaner, D. R. Edwards........ . 854,409
Track shifting machine, W, G. Bierd...... 853,948
Transformer coil support, C. B. Skinner.... 854,311
Transformer cooling means, F. Darlington.. 854,277
Transformer cooling means, Skinner &

Kintner ........cc00000 cereesians PR 854,312

Transmitting mechanism, J. A. Papot...... 854,176
Trimmer. ee Hedge trimmer.
Trolley amusement, H. G. Traver....... ... 854,185
Trolley pole support, J. Gribben..... ... 854,489
Trolley wheels, casting, F. B. Torrey...... 854,389
Truck and supporting stand, combined, C.

Rawlinson ..e.cveeieiiiennnns PPN ... 854,381
Truck bolster, car, G. A. Johnson.......... 854,360
Truck, electric motor, B. R. Van Kirk.... 854,442

Truck mechanism, W, Fetzer, reissue...... 12,653

Trucks, brake mechanism for pivoted ecar,

W. L. Austin...........oconinn. ceeee. 854,449
Trunk, G. W. Peterson.......... ... 854,602
Tube expander, Stavenik & Mautz .. 854,118
Tube forming machine, E. Wiet.... ... 854,136
Turbine attachment, W. C. Aylor.......... 854,620
Turbine, reversing steam, W. C. Gardiner.. 854,482
Turbine, steam, I Abbott.................. 854,447
Turbine, steam, E. Harvey................ 854,494
Turbines and fluid pumps, runner for, N.

W. ARImMOff ..veiviiiinniinninnineanaes 854,012
Type matrix, F. H. Brown, et al.......... 854,460
Type setting and distributing machine, L.

Lebrun .....e....... eesececitaenennnn . 854,095
Typewriter, C. WatsoD.eeeeeeeeeecooeees 864,187

American
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Typewriter, C. GibbS.c.cceceieeeninnrennns. 854,484
Typewriter line lock mechanism, W. .

Fox ........... cecsessseneaciaassresn .. 853,965
Typrewriter ribbon mechanism, W. R. Fox. 854,207
Typewriting machine platen or roller, T.

F. Nolan ......ccieiiennnnns ceeesenss. 854,429
Umbrella, M. G. McGUir€eeceessoaceoanns 854,663
Umbrella handle, interchangeable, J, F.

itt ... eteccscestcttsecittectirnnnn 854,259
Valve, R. Whitaker. 854,133, 854,134
Valve, J. Weber..... ... 854,319
Valve casings, construction of, H. Cruse,

854,334, 854,469
Valve, engine, B. Hanson......... eo... 854,036
Valve for draining pipes, et Gor-

{1 10 S 854,348
Valve, gate, L. Noel. 854,623
Valve, shut-off, G. J, L 854,047
Valve, slow closing, Backus & Cran 4,13
Valve structure, L. H. Martell 854,698
Vegetable cutter, O. H. Miller. 854,229
Vegetable cutter, R. A, 854,621
Vehicle, eber. 854,188
Vehicle brake, O. Schulz.. 854,386
Vehicle, motor, P. D. Bruen. 854,408
Vehicle, motor, G. Rothgiesser..ee.... 854,432
Vehicle speed gear, motor, T. H. Bast 853,947
Vehicle steering gear, J. T, Girard 853,968
Vehicle wheel, E. F. Krell. 854,655
Vehicle wheel, J. Nash..c.eeeeeesocosesss. 854,699
Vehicles, etec., gearing for motor, M, Peder-

15 (R, ceeecsaescnnnse ceeecssesas.. 854,600
Vehicles, sighting apparatus for moving, W.

RODErtSon .eeoececececccacesceass.. 854,310
Vending machine, C. €, Inman...... eesess. 853,977
Veneers, machine for .cutting barrel, F. :

Thornton ..... et ececscseannans veees. 854,256
Ventilating apparatus, C. Kuderer......... 854,582
Ventilator. See Window ventilator.

Ventilator, A. H. NeWeY¥...co0ecoeeceses ... 854,595
Vise, M. J. Hilberg........ F N -LEN ) §
Vises, pipe and rod gripping attachment

for, P. BroadbookS.......... cesssesness 854,145

Voltage regulator, S. B. Storer.. 854,123

Voting machine, C. L. Lorraine..
‘Wagon, dump, C. A, Geiger...
Wagon jack, G. & A. Haag
Wagon loader, C. A. Jose...
Wagon reel, E. B, CurtiS..ccee.

Washing machine, I. L. Owens. . 854,597

Watch protector, S. GolombeKe.seoeoseossos. 854,347
‘Water, apparatus for the treatment of re-

fractory, R. T. WeavVeleeescsssoooseess 854,445
Water closet bowl, G. W, Knapp......... 854,653
Water closet ventilating device, A. T.

Lueckenbach ....ccivessscscccscescanss 854,365
Water colors, composition of, R. W,

Cornelison  .eeceececescecccceneceensess 854,332
‘Water distributing apparatus, H. M. San-

ders B T Y ..o 854,385
Water elevator and carrier, W. C. Day... 854,336
Water purifying apparatus, feeding device

for, M. (51,75 111:1 1 P oo 854,622
Watering device, Vorheis & Moyer. 854,615
Wave power motor, T. Danford... . 854,082
Weather strip, H. W. Kraft..... . . 853,982
Web press, rotary, H. F. Bechman.. . 854,142
Well drilling machine, J. Rourke.. . 854,606
Wheel, Thomson & Kremer........ .o . 854,063
‘Wheelbarrow body, C. H. Heineman.. 854,496

‘Wheelbarrow trays, machine for trimming

and wiring, M. A. Duquett.c.ceecccees
Whiffletree, S. A. Hazelton...........
‘Whiffletree attachment, J. J. Owens..
Wind instruments, pneumatic action for, J.

854,691
854,495
854,306

nnig ..... cessssecane 853,949
Wind motor, . C. J. McMaster. 854,664
Wind wheel, W. J. Kinney.... 854,652
Winding drum, expansible, A, C. Mills.... 854,661
Window cleaner, J. Deasy...e..ee0ev...... 854,151
‘Window, = detachable bay, L. G, Quacken-

boss ......... et ssesieenteecnaataiaaann 854,055
Window ventilator, Glazier & Parker...... 854,033
Wire knotting machine, E. A. Hoefer. 854,354
Wire reel, C. W. Stark . .. 854,117
Wire stretcher, J. R. Hamilton............ 854,089
Wire winding machine, G. W. Stancliff.... 854,541
Wood, apparatus, for making imitation, W.

Cornell .........ccvvne eesecsccns .. 854,149
Woodworking machines, saw or cutter guard

for, Holtz & Dick............. “ieees.s 854,855
Wool scouring machine, W. O. Milne...... 854,372
‘Wool washin and . cleansing apparatus,

electric, D. Burton......oeeeveennnn 854,028
Woven fabric, J, BE. Kerr......c.ceeeeeeee 854,220
Wrapper cutting and registering apparatus,

J Brady....ceoeeiieinniiinieianan . 854,022
Wrapping machine, J. H. Brady...854,021, 854,023
Wrecking device, F. Oliver......... eeree.. 854,506
Wrench, N. Smith............ .. 864,248
‘Wrench, N. W. Gudmundson.. .. 854,289
Wrench, G. H. Deeves....... . 854,338
Wrench, F. McArthur...e.ceeceeeeans .. 854,376
Yoke and yoke screw, C. T. Mapes.«...... 854,512

DESIGNS.
Horn, L. T. Terhune...... eesesessccccccanes 38,477
Reflector, A. J. Morgan. .. 38,578
Ribbon, E, M. Corbett.. .. 38,5681
Tiling, A. A. Spadone.............. 38,58
Tube, collapsible, W. H. Blood, Jr.. .. 38,579,
Watch pendant, L. E. F. Wachter..... veee. 38,476
TRADE MARKS,

Alloy resembling silver, Queen Metal Co.,

62,653, 62,654
Bandages, supporters, and suspensories,

elastic, A. G. Spalding & Bros.62,630 to 62,632
Beer, root, Charles E. Hires Co.......... .. 62,68
Boilers, water tube, McNeil Boiler Co...... 62,697
Boot, shoe, and leather polish, Pittsburg

‘Waterproof Shoe Polish Co......co000vne 62,731
Boots and shoes, leather, Drake & Co....... 62,636
Boots and shoes, leather, Smith-Briscoe Shoe

£ .. 62,644
Boots and shoes, leather, - B. Rosenberg &

ONS  seeoesesocsnncsnnans ceetcsacesseses 62,650
Bread, wheat, H. Richter........ccc.cce.... 62,665
Bottle openers, metal, A, W. Stephens

Manufacturing Co. ......... [ . 62,765
Buckles, Marvel Buckle Co........ ceeens ... 62,756
Buggies and wagons, Columbus Buggy Co... 62,634
Calipers and gages, Morse Twist Drill and
E Machine CO8, ....oeiiererirncccncscnnsns 62,758
Candy, E. C. Sperry........c...cooeeivunnan. 62,703
Canned fruits and vegetables, T. Kensett &

0 e ke re e e ee et e, 62,661
Cement and concrete, building, C. W. Hull

0. hiiieeiiiieieiiieenenecaasaasaesan 62,769
Cement, Portland, natural rock, and %m-

proved, American Cement CO............ 62,710
Chemical compound, certain, J. T. Wright.. 62,739
Clothing, certain, Wright & Diston........ 62,738
Coffee and tea, Abraham & Straus.......... 62,672
Colic and fever cure for horses and cattle,

J. G, Truman........eceeeeees eeeienans 62,735
Collars and cuffs, waterproof, W. G. Starry. 62,764

Cooking utensils, Roseville Pottery Co

Corsets, Bay State Corset Co..........

Cotton fabrics, dyed, O. Goetze.............
Cotton piece goods, Stebbins Lawson &
Spraging Co. ..ovieeieniiiieieccasanans . 62,771
Cutlery and edge tools, certain, Collins Co.. 62,633
Delftware, Naamlooze Vennootschap Pla-
teelbakkerij “‘Delft’’ ........cceeeveeens 62,759

Dyestuff, black, Cassella Color Co.......... 62,718

Dyestuffs, coal tar, Actien-Gesellschaft fur
Anilin-Fabrikation ............... 62,707, 62,708
Emulsions of cod liver oil, Cloftlin Chem-
B T B0 TS 62,720
Engines, internal combustion, International
Power CoO. .oivveieveerenniosnsnaccannns 62,639

Felt roofing, Union Paper and Twine Co....
Fertilizers, Virginia-Carolina Chemical Co... 62,667
Films, plates, and photographic papers,
Actien-Gesellschaft fur Anilin-Fabrika-

tion
Finishing product, Keystone Varnish Co..... 62,662
Fire standing goods, certain, Morgan Cruci-

ble CO. v teeeeieeninnnieaninncanans 62,664
Flour, wheat, Eagle Roller Mill Co.62,648 to 62,650
Flour, wheat, New Era Milling Co.......... 62,652
Flour, wheat, Whaley Mill and Elevator Co. 62,669
Flour, wheat, Commercial Milling Co........ 62,688
Flour, wheat, Central Dakota Klouring Mill

Co. ..... S S 62,719
Flour, wheat, Whaley Mill and Elevator Co. 62,737

Flour, wheat, Acme Milling Co.............. 62,740
Food, stock, Western Grain Products Co.... 62,668

| Protits.

—————
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New model of ourown special design—compromise stern, full
18 ft. length, 4% ft. beam, etiuipperl with our famous 2 H. P.
SKIDOO! Marine Engine (swiftest, most powerful, efficient,
and reliable engine of its size on earth), makes ideal pleasure]
launch—light, graceful, speedy and powerful—able to carry
load of eight 5 to 8 miles per hour. All pieces cut to perfect fit
in our factory and shipped knocked down ready for purchaser
to put together.

Price of everything complete, except planking (which
can be purchased locally to save freight), including
engine with all accessories and fresh water boat fit-
tings, with full instructionsfor setting up bwt,sag 9“
installing and operating engine, etc., only.... o
Very best ial and work hip g d

DESCRIPTIVE CATALOG FREE.

Belle Isle Motor Co. ®* Detroit, Mich.

SPRINGFIELD
MOTOMETER

¢¢ Made Right **
‘“Proved Right*
¢¢Stays Right*’
¢ Price Right”’
Does not wabble on rough
| roads,
j Easy to read.
Simple construction,
.. 25 years’ reputation back of
its manufacture. .
50-Mile Size, $45.00
60-Mile Size, 50.00
With fittings for any car.
Send for Booklet * Facts.”

R. H. SMITH MFG. CO.
Springfield, Mass.

Detroit
‘Engine

oM.

Starts without cranking; no
cams, valves, springs or spro-
ckets, Only 8 moving paits.

testimanials,
SEND FOR FREE CATALOG,

DETROIT ENGINE WORKS,
1332 Jefferson Ave., Detrolt, Mich

“Champion” Telescopic Steel Rods

= PATENTED.

The Only Telescopic Rods Made of Tapered Steel Tubing

Provided with Outside Line Delivery through Guide
No locking deyice necessary, Rod can be telescope
without removing line, hook or reel. Lengths, 41’ee€ t
10 feet, Weights, 7 to 9 ounces. Descriptive folder an
price list free.

d
0
d

| THE VAN DOREN MFG. CO., 56-58 W. Van Buren St., Chicago

Boat Cushion

| Lighter, More Buoyant than
Cork., Comfortable Seats,
Reliable ILife Preservers.
| Will Not Sink or Water-
Log. Four-foot Cushion
' Will Float Six People.

Send for Catalogue and Price List
The Chicago Flag & Decorating Co., 2-10 Fulton Market, Chicago

PUBLISH POSTCARDS

Buy from the Manufacturer and save all Middlemen’s
We make Post Cards exclusively for you from
ang size Photo or Print you send us and deliver them in
10 days’ time and guarantee not to use Iy;our subjects for
anyone else and put your name on each one as the pub-
lisher. Prices, 500 cards, $4.00; 1,000 cards, $6.00. Send
for samples and prices on larger quantities.

RICH PHOTO-PROCESS CO.
Dept. 48 28 East 23d Street, New York

Nevelf Sink

“HOW TO REMEMBER "’

Sent Free to readers of thia publication

- =5
You are no greater iniellectually
than your memory. asy, inexpen-
sive. Increases income; gives ready
memory for faces, names, business
details, studies conversation; develops will, public
speaking, personality. Send for Free Booklet
DICKSON MEMORY SCHOOL, 700, The Auditorlum, CHICAGO

ELECTRICITY

Oldest and best school in the world
teaching ELECTRICITY exclusive-
ly. Course complete
IN ONE YEAR
Students actually construct Dyna-
mos, motors and electrical instru-
ments. Graduates hold good posi-
tions. 75tk year opensSept. 25. Send
for free catalog to Bliss Electrical
School, 214 G Street, N.W., Washington, D.C.

ROSE POLYTECHNIC INSTITUTE

Terre Haute, Ind. A Collegeof Engineering, Mechan-
ical. Electrical and Civil Engineering, Chemistry and

Architecture. Extensive shops. Laboratory equipment,
modern. Expenses low. For Catalogue and Iix}‘ofesrfgional
Tes.

Register of Alumni, address Ce L. ME

sT“ nvlnsltlirgll:::li':?laby
Correspondence

Established 1892

Prepares for the bar of

any State. Three Courses:

Coilege, Post-Graduate and

Business Law. Improved method of instruction,
combining theory and practice.

One student writes: *‘I have learned more law
in three months under your instruction than I
learned in six months in a law office.’’

APPROVED BY BENCH AND BAR

Classes begin each month. Uniform rate of t.ui-
tion. Send for our 48-page catalogue, ir_: which
we give a synopsis of the rules for admission to
the bar of the several States.

Chicaga Correspondence School of Law

2oaper Blooks Chicago
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Scientific

American

— maieomg————_

Foods, cereal breakfast, Postum Cereal Co.. 62,732
Foods for infants and invalids, A. Horowitz. 62,694
Fruit dried, Castle Brothers.......... 62,685, 62,686
Furnaces, oil, Railway Materials Co........ 62,702
Gin, Kaufmann Baer & Co.....ocovevenenenn 62,695
Hair dyeing preparations, Actien-Gesellschaft

fur Anilin-Fabrikation .................. 2,674
Hats, felt and straw, Harris-Polk Hat Co.. 62,691
Hosmm, Lord & Ta‘y lor... oo, 2,754
Iosiery and knitted underwear, J. S. Naylor

& €O i e e 2,699

About this

FLGIN

In Particular

“The Watch That’s Made for
The Majority.”

It is second nature when think-
ing of watches to think of ELGIN.

The name ELGIN stands for var-
ious grades of watches_varying
according to the number of jewels,
character of materials and work-
manship entering into the con-
struction.

The ELGIN in particular that we
mention is the G. M. WHEELER
Grade Movement. This desig-
nates an ELGIN of popular price—
“ The Watch That's Made for the
Majority ** A 17-jewel, finely ad-
justed movement which can be had
in the various sizes for men’s and
boys’ use, and in the models now
so popular. Ask your jeweler to
show it to you.

ELGIN NATIONAL WATCH CO.,
Elgin, Ill.

Every reader of the SCIENTIFIC AMERICAN should also
be a reader of

Technical Literature

A Monthly Review of Current Technical Publieations

alarge 64-page illustrated journal giving its readers, in
more or less condensed form, the BEST literary material of
general interest appearing in the current technical publica-
tions of America and Europe, as well as much valuable in-
formation found in daily papers, trade pamphlets, society
proceedings, speeches and lectures, etc. The

“Index to Articles in Current Technical Periodicals"”

givesa classified descriptive listing of all the articles of im-
portance appearing in the current technical press, brought
down to the first of the month of issue.

“An indispensable publication for engi-
neers and other technical men, and one of
the most instructive ever published for general
readers who wish to keep in touch with
modern industrial progress.”’

SUBSCRIPTION RATES
$2.00 a Year. Single Copies, -

- 20 Cents
Special Offers to Readers of the Scientific American.—As
a trial subsctiption we will send you TECHNICAL LIT-
ERATURE for two months for 25 CENTS with a low rate
in combination with a special Premium Book Offer for the
continuance of the subscription.
Send your quarter to-day and get the current numbers.

TECHNICAL LITERATURE, 19 S, 220 Broadway, New York

foundrv JAP;:‘.SLI%. TATE

< MELVIL O. STONE
Practlce Instructors in University of

Minnesota, Department
of Mechanical En-
gineering.
HIS volume sets forth clearly and
concisely the principles of
Foundry Practice with a view to the
need of the student. Is of great value
to the young man who is just begin-
ning foundry work. Covers all the
ordinary problems met in the casting
of iron and brass. Used as a text in
many technical schools. One hun-
dred half tones and line engravings.
‘Write for circular.
Price, postpaid, $1.50 net

LTHE H. W. WILSON CO., Minneapolis

=4

60 YEARS’
EXPERIENCE

TRADE MARKS
DEesiGNS
COPYRIGHTS &cC.
nyone sendln a sketch and deseription may
quickyly ascercau? %ur optmuznbfree wEe&l:lelxl-i éz;
invention is probably pa entable. Com
tions strlctly confidential. HANDBOOK on Patents
sent free. Oldest agency ‘for securing patents,
Patents taken tﬁrough Munn & Co. receive
special notice, without charge, in the

Scienfific Fimerican,

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

MUNN & Co,e18roacway. New York

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

Ice cream and ices, powder used
manufacture of, F. A. Beeler....

Incandescent gas mantles, J. H. Lad

in the

Inks, printing, Queen City Printing Ink .
Insect repelling preparations, P, Brandt..... 62,
Jewelry, Electric Chain Co............... .. 62,689
Jewelry, certain. E. M. Weinberg & Co.... 62,773
Jewelry, solid, plated, and precious metal

ware, Paye & Baker Manufacturing Co. 62,729
Journal, monthly, H. J. Gondon............. 62,637
Knit goods, A. G. Spalding & Bros..62.670, 62,671
Knit goods, certain, A. G. Spalding & Bros. 62,705
Knit underwear, Bedford-Willis Co.......... 62,676
Lamps, electric, Gill Brothers Co............ 62,746
Magazines and pamphlets, Globe Machine

and Stamping Co. ........ciiiiiiiiinn.. 62,747
Matches, safety, Jonkopings och Vulcans

Tandsticksfabriksaktiebolag ...... 2,726, 62,727
Medical = preparation for the

Pure Drug Co. .......... 62,681
Medicinal preparation in

cream form, M. E. Pease.. . 62,730
Medicines, certain, Carleton & Hovey 62,684
Medicines for venereal diseases, J. T Pad-

gett L e 62,701
Medicines, headache, C. BrevesS............. 62,711
Metal manufaetures, certain, Continental Iron

A6 < 62,635
Milk and cocoa, mixture of dry, G. Kam-

mermann & Cie. Schweiz. Trocken-

milchgesellschaft ...........covvunenns 62,723
Milk and cream, prepared, A. Fay...... .. 62,659
Paint, certain, Jenkms Paint and Oil (‘0.... 62,660
Paints, enamels, stains, and varnishes, Arme

‘White Lead and Color Works.......... 62,706
Paper and envelops, Raynor & Perkins En-

velope 0. vuiiiiiiiiiii i 62,761
Paper, tissue, John Hoberg (¢ P, 62,749
Periodical, monthly, Vickery & Hill Publish-

47 O 62,647
Pianos and pianos with interior players,

Jacob - Doll & Sons ... 62,641
Pile cure, J. J. Hoar. . 62,693
Plumbago or graphite

poses, Morgan Crucible Co 62,757
Powder, bug, A. Nussey........cevuvun.n .. 62,700
Preparation for the cure of dyspepsia, L. M.

{65 =T o 62,696
Punch, arrack Aktiebolaget Barthd. Dahl-

=0 2 62,675
Rakes, shovels trowels, etc., garden, Trout

Hardware Co. ....ciiiiniiinniininnanens 62,766
Ranges, stoves, and heaters and vapor

stoves and ovens, gas, American Stove

LY 62,658
Razors and razor blades, Kampfe Bros.,

2,750, 62,751
Razors, razor blades, and safety corn

knives,, safety, Kampfe Bros..... 62,752, 62,753
Remedies, eye, Haley-Laybourn Eye In-

fiITMALY oot ie ittt ieiiti e iiee e 62,690
Remedies for certain seases, Microline

Medicine Co. ......c.iiiiiiiiiiiiiiian 62,728
Remedy for blood diseases, Blood Balm .

€O ittt ,679, 62,680
Romvdv for disorders of the bowels, Micro-

line Medicine CO. ........iviuvunnnenn. 62,698
Saws. and saw blades, Henry Disston &

1) 1T P 62,638
Scientific apparatus, appliances, and instru-

ments, certain, R. J. Sachers........... 62,657
Seed, grass, IH. E. Conklin 62,743
Shirts, overalls, duck coats, and jumpers,

Byrne & Hammer Dry Goods Co........ 62,683
Shoes, S. Dalsimer............ccuimueinennn. 62,744
Shoes and slippers, leather, B. Rosenberg &

SODS oot eree et aieee e aanaas ,643, 62,656
Silk dress goods, F. L. Bryant............. 52,712
Soap, Towa Soap Co... v iiiiiiiinnnnn. 62,640
Soap, S. Palmer...... 62,645, 62,646
Soap, A. Schmidt.....coooviiiiiiina.. 62 763
Stiffening blades, cords, tapes, and fabrics,

Warren Featherbone Co............. . 62,736
Stoves, ranges, furnaces, a

operative Foundry Co............. . 62,721
Surgical bandages, G. A. Crayen & Co ... 62,651
Tea and coffee, Abraham & Straus...... . 62,673
Textiles, -certain, F. Butterfield & Co....... 62,713
Tires, pneumatic cushion and solid rubber,

Diamond Rubber Co........cevvivenvnnnn 62,745
Umbrellas, P. F. W. Greef......... . 62,725
“'ashhoards, American Washboard Co....... 62,742
Washing machines, International Factories

[0 T 62,748
Water, mineral, Heinrich Mattoni Aktien-

gesellschaft ..........coiiiiiiiiinennnn.

Whisky, Bernheim Distiliing Co...

Whisky, Albert M. Gugenheim Co.......... 64,709
WhlSk) C. P. Moorman & Co...... 62,717
W'hxsky, Daviess County Distilling Co. 2,722
Whisky, F. C. Renziehausen........ 62,733
Whisky, C. P. Moorman & Co . 62,768
Whisky, J. J. Douglas Co..... . 62 770
‘Whisky, rye, Thos. G. Carro 0.
of Baltimore City................ 62,704, 62,772
Wrenches, pipe and nut, Keystone Manu-
facturing Co. ......oi.iiuieennnnncninnns 62,642
Yarn produced from cellulose of viscose, G.
Lund ..ottt 62,755
LABELS.
‘‘Appetigenum,” for a medical compound, J.
R. Avellanal ............ciiiviiininns 13,552
‘“Balmo Embalming Fluid,”” for an embalm-
ing fluid, Portland Chemical Co......... 13,554
‘“‘Franklin’si 44 Tonic,”” for a liquid tonic for
the cure of chills, fever, colds, and
la grippe, F. L. George......e...coceuus 13,553
¢‘Gold Medal,”” for butter, K. C. Eldridge.. 13,550
‘‘Hires,”” for root beer and root beer ex-
tract, Charles E. Hires Co.............. 13,549
“Liquid Bread,”” for beer, Thomas Ryan’s
Consumers’ Brewing CoO.........eo.vvue. 13,547
“Liquid Bread,”” for ale, Thomas Ryan’'s
Consumers’ Brewing Co................. 13,548
¢“Nirvana,”’” for game boards, E. J. Bond... 13,557
‘““Pay Car Overalls,”” for overalls, Meinhard,
Schaul L 2P 13,558
¢Pecora Cuticle Enamel,”” for enamel for
exterior and interior work, Pecora Paint
Co., S. Bowen’s Son SuCCeSSOI.......... 13,555
‘“‘Rainier Beer,”” for beer, Seattle Brewing
and ‘\Ialtmp CO. tiiiiiii i i e 13,546
“Teddy’s Bear Hunt Game,”” for a game, S. .
w BOWerS i i 13,556
‘““Weuztha B-L: Hair Fluff,” for a prepara-
tion for improving and fluffing the hair,
Bellman & Co., A, B.ovoovviviiinnennn. 13,551

PRINTS.

““Incenso,’”” for deodorants, Incenso Co.1,987 to 1,994
‘““Kewanee Water-Supply Co.,”” for a com-
plete outfit for furnishing a water supply

system, Kewanee Water Supply Co...... 1,986
‘“Men’s and Boys’ Apparel,” for men’s and

boys’ apparel, H. C. Lytton............ 1,998
‘“Tour Backs, Tourists Playing Cards,” for

playing cards, United States Playing

CAPFA CO. verveaeieee e aeee e teiannnns 1,995
‘¢ Two $§ Hatss Truly Warner,”” for hats, T.

Warner ........eeiiieiieniinennaanninnn 1,997
“Warren’ss Wishbone Patternsett,”” for collar

supports or foundations, Warren Feather-

Done CO. ittt i 1,996

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

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

THE perfume of June roses and the warm

breath of clean Underfeed heat may
seem to have no connecting link of thought.
As a matter of fact, it is the wise maa who

builds
warm,

Illustrationshows 'ur;taéc. without cas-
ing, cut out to show how coal is forced

up under fire—which burns on top. Only n

will give him June heat in December.

for cold weather when the days are
and purchases a heating plant which
Not
thousands of homes, but in hundreds

of churches, it has been conclusively proved
that the

Peck-Williamson Underfeed Furnace
Saves 1-2 to 2-3 on Coal Bills

Cheerful, all-the-year-round teshmony is given by those who have discovered the
modern method of putting to work a furnace that will PAY FOR ITSELF.

IntheUnderfeedallthefireis on top.

Coal isfed from below.

Smoke and gases which

are wasted in other furnaces, must pass through the flame of an Underfeed, and are con-

sumed and converted into_clean heat.
as high grade anthracite.

Cheapest low grade slack coal y1e1ds asmuch heat
You save the difference in cost.

REV. C. B. CUNNINGH AM, Pastor of the Presbyterian Church, Yazoo Gity, Miss.,

recently wrote to an Alabama inquirer as foll

ows:

“You will make no mistake getting a Peck-Williamsor: Underfeed Furnace,
if your experience will be the same as that of the Presbyterian, Baptist and

Methodist Churches of this place.

We have two of them.

They have not only

been wonderfully economical investments, but also have given the greatest

satisfaction.

We burn nothing but Pittsburgh slack. After two Winters’ use

I cannot commend this furnace too highly.”

We want to send you a lot of fac-simile testimonials as strong as this one, with our
Underfeed Booklet. Heating plans and services of our Engineering Department are yours
—FREE. Write to-day, giving name of local dealer with whom you prefer to deal.

THE PECK-WILLIAMSON CO., 351 W. Fifth Street, CINCINNATI, OHIO
Mr. Dealer—Our New Liberal Offer is for YOU

Mullins Ste

built of steel with air chamber

bailing, no trouble.
for pleasure, summer resorts,
parks, etc.
THE W. H. MULLINS CO.,
118 Franklin Street,
Salem, Ohio.

buoyant, practicaily indestructible, don’t leak, dry out and are absolutely safe.
Every boat is guarauteed.

Motor Boats. Row Boats.
el Boats Hunting and Fishing Boats

s in each end like alifeboat. They cam’t simk. Faster, more
No calking, no
The Ideal boat

Highly endorsed by sportsuen,

Write for Catalogue

IMPORTANT BASIC PATENTS FOR SALE,

For Great Britain $10.000, France $3,500 Germany $3,500. Austria $2,000. and Belgium $1.000, on the Lamberl: Snyder

Vibrator.
be made out of any one of these patents.
LAMB

See larger adv. on another page for description.
Write or call for tull
ERT SNYDER

We will sell all together or separate.
articujars.
J0., 41 West 24th St., New York, N. Y.

A fortune will

e estite on anything you want made to order.
STAMPINGS, MODELS, EXPERT WORK

‘We publish “The Silent Partner,” a brainy little
magazine, full of good thoughts. Sample free. Write us.

THE GLOBE MACHINE AND STAMPING CO.
970 Hamilton st., Cleveland, O.

Corliss Enﬁlues, Brewers
and Bottlers’ Machlnerv VILTER
MFG. CO.. 899 Clinton St., Milwaukee, Wis.

Add TONE toyour stat-
ionery in the OFFICE,
BANK, SCHOOL or
HO. MEbyusmg ONLY

ashburne’s ‘Palenl

“O K 9”

Paper Fasteners

§ is genuine
pleasure in their use as

MODELS l& EXPERIMENTAL WORK.

nventions deveioped. Special Machinery.

E. V. BAILLARD. 24 Frankfort Street. New York.
RU B B ER- Expert Manufacturers
Fine Jobbing Work

PARKER, STEARNS & C0., 228.229 South Street, New York
Electrical Experimental and %'P&k

WORK
Write for circular. Established 1856.
THOMAS W GLEE=ON, 106 Sudbury St., Boston, Mass

ODELS fct

ESTABLISHED /1867,

ICAGO MODEL WORKS
/178 £ MADISON 37 CHICAGO, /L L.

WRITE FOR CATA. JGUE OF MODEL SUPPLIES

MR. INYENTOR

Send us your modelsor drawings for our lowest prices
We can develop, perfect ot manufacture your invention

MONARCH TOOL CO., 128 Opera Place, Cincinnati, 0.

Experimental & Model Work

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

SETS OF

NER
MODEL EN

= 0 TOOLS,
SEAR WHEELS & PARTS OF MODELS ]
SOVDNON . Re. MNAGNT MM Y

Removed to 182 Milk Street.

SC E.'.RD
TEEL STAMP
BRI DGEPORT

For all kinds of ;;1-

DRYING MACHINES iz <
‘Worrell,Haunibal, Mo,

Specialties & Patents BoughtaaSold
American Commerce & Specialty Co., Inc., 95 Dearborn St., Chicago
CIALTIES of all kinds. to order;

larzest equipment; lowest pric-

- Send sampie or FR

model forlow estimate and best expert advice
THE EAGLE TOOL CO., Dept. A, Cincinnati, 0.
Are you interested in Patenrs, Model or Experimental
work? Our booklet entitled

WHAT WE DO—HOW WE DO IT

will be sent to you on request.
KNIOKERBOC KER MACHINE WORKS, Ine.,
8.10:12 Jones Street, New York.

We manufacture METAL SPE-

Compact

well as perfect security
Strong

Easily put on or !aken off with the |8

thumb ancrﬁnger Can used

repeatedly and they always work.” Made
rass. Put up in brassboxes of 100 each.

At all stationers. Send 10c for sample box @

of 50, assorted.  Illustrated booklet free. 0B

THE 0.K. FASTENER CO., Dept R Syracuse, N.Y

WANTED. -Electrician, $1,400 per annum, Navy YVard,
Pensucola, Fla. A competitive examination will be
held simultaneously for the above position at the Navy
Yards. Brooklyn, N. Y., Waghington, . C., New Orleans,
La. and Pensacola, I'la., June 5, 1907. Kor further in.
formation address commandant of the yard at which
the applicant desires to be examined.

LEARN VWATCHMAKING

We teach it thoroughly in as many months as it
formerly took years. Does away with tedious appren-
ticeship. Money earned while Etudymg Positions se-
cured. Easy terms. Send for catalog.

ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo.

VENTRILOQUISM

Learned by any Man or Boy at home. Small cost Send
to-day 2-cent stamp for particulars and proof.
0. A." Smith. Room 338, 2040 knexville Ave., Peona, I11L

""NOVELT -S & PATENTED_VARTICLES

STEAM TURBINES. — THEIR CON-

struction, Operation and Commercial Application.
SCIENTIFIC AMERICAN SUPPLEMENTS 1306. 1307,
1308, 1422, 1400, 1447, 70. 1372, The
armc]es have all been prepared by experts i steam
engineering. Price 10 cents each, by mail Munn &
Co., 361 Brcadway, New York City, and all newsdealers.

ing you Prices on

We Have No Rent & e

LARIMER MFG. CO., Eola, Ill. (near Chicago)

MASON’S NEW PAT. WHIP HOIST

for Gutrigger hoists. Faster than Elevators, and hoist
direct from teams. Saves handling at less expense.

Manfd. by VOLNEY W. NIASON & €Ol Inc.
1oviden(e. R. 1., U. 5. A,

Maglca | Apparatus.
%e, Par]or Tricks Cataloge, free.

Grand Book Catalogue. Over 700 engravings
MARTINKA & CO., Mfrs, 443 Sixth Ave., New York

to add when mak-




Rubber Pump Valves

For Cold and Hot Water, Oils, Acids,
High Pressure Mine Setvice and for
every pumping requirement, ¥ <& o
Mechanical Rubber 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 SF S8 S8 S Sf

NEW YORK BELTING &
PACKING -COMPANY, Ltd.

91 & 93 Chambers Street, New York |

Stationaries, Portables, Hoisters, Pump-
ers. Sawing and Boat Outfits, Combined
with Dynamos.

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

onaleg &

Money.

CRUDE ASBESTOS

DIRECT FROM MIN

PREPARED R. H. MARTIN

ASBESTOS FIBRE | oFFicE, ST.PAUL Buu.oms
-for Manufacturers use | . 220 B’way, New York.

THE DIAGRAPH

eade Mark Registered)

Ail varietiesatiowest prices. Best Rallroad
Track and VWagon or Stock Scales made.

Also 1000 useful articies, including -Safes,
Sewing Machines, Bicycies, Tools. ete. Save
Lists Free. CHICAGO SCALE Co.. Chicago. 111,

T8 a saving of90 per cent in your Ship-
ping Department worth conmderm%

ust a word will bring our free

illustrated booklet describing the

tem’ot shipping goods.
American Diagraph Cn
10 N. Second Street, ouis, U

Field Glasses

express the highest
degree of optical
perfection in that
line. Send for de-
scriptive  booklet
and learn about their distinctive features. -

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

New York, Boston, Washington, - Chicago,

IT PAYS BIG H u
Yo amuse the utlﬂr :
Public With

- PERIENCE NECESSARY

our .instruction Book and
"Businaal Guide” tells all. We
Complete Outfits with

furnish
Big Advertising Posters, etec.
Humorous dramas brimful offun,
travel, history, religion, temper-
ance work.and songs illustrated.
One man can do it. Astonishing
Opportunity in any locality for
», aman witha little money to show
= in churches, school houses, lodge
halls, theatres, etc. Big profits each entertainment. Others
do it, why not you? It's easy; write to us and we'll tell‘you
how. Catalogue free.
AMUSEMENT SUPPLY CO- 467 Chemical Bank Bldd..GﬂIGAGO

THE WINNER $300:22

San Francisco

EAS[LY controlled, s1mply constructed,

good speed over country roads,’ rubber
tires. COMFORTABLE, SAFE and RE-
LIABLE. The BEST' Motor-Buggy made.
For full information and circulars, address

\ Winner Motor-Buggy Co., Dept. B, St. Louis

Vulcan Place

~ VUIcan Iron WorkS co-

AT
il
e b o e A= 4 z

OU can get
a trial bal-
ance from
three hours

to three days earlier

with a Burroughs

Adding and Book-

keeping Machine. That means

also a saving in work and worry.
Our Department of Business

Systems has just issued a series

of. life-size forms with com-

plete descriptions, showing four
of the ways the Burroughs han-
dles trial balances.

If you would like to have a

set, say so on: your firm’s letterhead, and we
will be glad to send the series to you.

BURROUGHS ADDING MACHINE CO.
80 Amsterdam Ave., Detroit, Mich., U. 8. A,

T Py

Scientific American

FOUR WAYS

OF TAKING

A TRIAL BALANCE

T

Ltz e

i,

-

| 1

i

|
L

& Lomb=ZeiSSf
STEREO|

The Improved Stencil Cumng Machme i

iagraph and our *“ No Error” Sys-

i especially

prepared to meet

the particular re-

quirements of every

make of automobile. -It comes in

vatious grades—a special grade for
-~ every make of engme.

MOBILOIL

is the only perfect automobile lubricant.
Sold everywhere in barrels

and cans of varying capa-

cities. Send for Mobiloil

booklet which lists every

make of automobile and

tells what grade of Mobil-
oiltouseforeach. It’s free.

Mobiloil manufactured by

VACUUM OIL CO.,
Rochester,
N.Y.

by Consistent and’ Satisfactory
Performance in the hands
of National Owners
Let us mail you our booklet

“ What owners say about their
Nationals”™

Model F, 4 cyl., 40 H.P.

|/ Model H, 4 cyl., 50 H.P.

Model L, 6 cyl., 75 H.P.
NATIONAL MOTOR VEHICLE CO.

1019 E. 22d Street,” Indianapolis, Ind.
Members American Motor Car Mfrs. Assn., N. Y.

OWN A FACTORY

Make - concrete 'building blocks. ga;
profits and permanent business. §1?
capital .required at first- and easily ex-

panded as business increases—The

Pettyjohn Machme

.is .the. .standard.
Simple, cheap and
thoroughly practi-
cal. Sent on

trial—fully

.16 Bellevue Avenue,

Durl907 Speed Power Canoe

A high speed perfectly safe boat. Water-tight
chambers run from end to end on both sides,
making it almost impossible toroll. Allthe lux-
ury of canoeing, all the charm of motoring at
high speed, and all the safety of a large boat.
Hull 20 feet long, made of cedar, 2 H. P. engine,
startswithout eranking.

DETROIT BOAT CO. )
Detroit, Mich.

guaranteed.
“ *“This equipment
will ‘convert "a sand-
bank into a gold mine.”
Particulars free.

.Tl'l'E PETTYJOHN CO0., 615 N. Sixth St., Terre Haute, Ind.

‘THE Nﬁl:te bo o La.mps

For Home, Smre and Street

‘We alsomanufacture Table Lamps,
Wall’ Lamps, Chandeliers, Street

Lamps, Etc. .100 Candle Power
seven hours ONE. CENT. 'No
icks, . \No .Smoke,. No

Odor.
Absolutely safe. *THEY SELL AT SIGHT,
Exclusive terntory to good agents, (& Write for
catalogue and p:

Chicago Solar Light €. Dept.G, Chicago

‘Tt is dec1ded1y the best chart of the heavens for an.amateur that has yet been made and your

lar astronomy.”

Scully, Austin, Nevada.

LEON BARRITT, Publisher

4

— STAR AND PLANET FINDER

The Only Combination, Sun, Moon, Star and Planet Map

Collaborated by LEON-BARRITT and GARRETT P. SERVISS

i method. for finding the meridian for any day and hour is easily understood, and will make the Finder
a valuable acquisition for the professional astronotner, for it
ing the sidereal time from the Nautical Almanac and reducmg it to the hour required.”—M7. Rober-
deau Buchanan of the Nautical Almanac Office, Washington, D. C.
“Iadd all my congratulations for an apparatus destined to rénder the greatest services to popu-
Yours very sincerely, Flammarion, Paris, France.

‘“No praise is too high for that invention.

— Send for Circular —

oes away with. the necessity for find-

It is nothing less than epoch makmg"—Denms

150 Nassau Street, New York

Laboratories.
Outfits tor School and ex erimenta] wark.
WI1LLIAMS, BRO & EARLE,

PHOTO-ENLARGING OUTFITS

The Opaque Projector for showing cuts and opaque objects on the screen.
“ Photoscript ”’ the new method or titling negatives. Send for Lists.
918 Chestnut Street.

All sizes. aqapted to electric, Welsbach
or Acetylene light for amateur or profes-
sional work. New Direct Vision Spec-

copes for Colleges and Iron and Steel
Wireless Telezra h
6!

Dept. Philadelphia, Pa.

JuNE 1, 1907.

New Model H—Four-Cylinder—30 h. p.
$2,500 f. o. b. Detroit—Lamps not included.

A Car of
High Degree

The new Model H Cadillac more
than justifies expectations. Itupholds
every tradition of an honored name.

A sturdy, swift, high-grade auto-
mobile, beneath whose beautiful finish
. you recognize

Another

_ Specially constructed for ‘the mo- l
. torist—veteran or .beginner—whose

ideals are realized only in a car of the
- greatest comfort and luxury and of
ample power. A masterpiece of en-
gineering at a price possible only in
the largest factory in the world.

Powerful 30 H. P, engine; direct
shaft drive; brakes that lock wheels
instantly.

A Marvel of Simplicity
Remarkable ease of control—the
logical automobile for the owner who
wants most pleasure and least care.
Cheerfully demonstrated by your
nearest dealer, who will also show you:
Model G—20 h. p. Touring Car 4-Cylinder, $2,000
( G—N) ;

Described in: Catalog

Model M—10 b. p. 4-passenger Car,
(Bosérbod In Catator W N)'

" Model xmgn h. p. Runabout $800

Described in Catalon N’

Send jor Catalog of car in which you are
wnterested.

CADILLAC MOTOR CAR CO.
Detroit, Mich.
Member A. L. A. M.

i R

BORATED
TALCUM

ENNEN'S

ed on receipt of 25¢; Get Mennen’s (the original).
GERHARD MENNEN COMPANY, Nowark, N.J.

KOKEN BARBERS' SUPPLY (0. cZakers

’URHNUS

50 positively will

PO.‘!T

#:

2526 OHIO AVE.| ~ sT.LOUIS”

Pedemetric Shoes

Prevent strained, broken instep
u.rclles. weak anmes and tired, a.ching
t‘eet h pains in
%- Bmlt 10 a
PHYSICIA

limbs from heel to
proved medical ideas.
8 ENDORSE.

Positive Arch-Supporting
ONLY Bhank made which' oermits
absolutely free action of foot. Kor
Men, Women, B Misses, If
:FDnr dearllgr hn'&n’t.t iem send his

descriptive g : 1
ing 488
PEDEMETRIC i Arch ,

2433 N. Sprin
DM ‘f Supporting

QHLMM,!;!"W S

15 to 21 South Olinten Street.





