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Reeping Warm

o4 S fall and winter approach each year, we
41 become much concerned about our heating
facilities. If we own a house, the coal
problem becomes a momentous question,
and just now, a very expensive one as well.

But if you were to tell a man that out
of twenty tons of coal he uses a season to heat his
house, some sixteen or seventeen are a total unnecessary
waste, he probably would doubt your sanity.

The trouble, you see, lies not in the coal or in the
heating apparatus, but in the house itself, or rather in
. our low intelligence. We build houses to live in, and
to have a roof over our heads, or to provide a place
for our furniture, but with no forethought to keep warm
in winter, and cool in summer. If an ice-box manu-
facturer built his ice-boxes like we build our houses,
he would soon go out of business.

Now let us see what is wrong. On a nice summer’s
day with a temperature of 70° outdoors, close all doors
and windows of your house. Start your furnace with
a few pounds of coal and it won't take but a few minutes
to warm the house up to 75°. With less than five pounds
of coal you can keep up this temperature for a whole
day or longer. The reason of course is that as it is 70°
outdoors you loose practically no heat to the outside
temperature, which is almost as high as the interior
of the house. But let the outside temperature drop to
zero, your five pounds of coal will have given up their
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heat thru the good conducting walls of your house in

less than five minutes.

Evidently the moral is: Don’t heat your hosise and all
outdoors, but just heat the air of your house, and KEEP
the heated air indoors.

So he built his house on the ice-box plan. The entire
house is built of cement, with double walls, double ceil-
ings, double roof, and double floors. Between the double
walls is an airspace about two to three inches wide.
This airspace alone would be a great improvement to
keep out the cold, but our engineer went further. He
filled in every bit "of space between the walls with cork
dust. This 1s both cheap and one of the very worst
conductors of heat. By doing so he effectively in-
sulated. his entire house against the outside temperature.

The windows were double and triple panes of glass
with air spaces between the panes. The doors leading
outside are all of the revolving kind and they too serve
as the only means for ventilation, as all windows must
be kept closed hermetically.

Now comes the astonishing part. The house is entirely
heated by a few electrical heaters. No steam is used
at all. The owner ﬁ%ures that his electric heaters con-
sume an equivalent of three tons of coal a season, were
he to use a furnace. And this too in steady zero
weather.

Another example of what a little intelligence plus
science will do.

Of course this is all good advice if you are to build
a new house, but how about your present one? Natur-
ally you cannot build double walls now; it is too late for
that, without doing the house over. But you can do
this. The source of the greatest loss of heat lies with-
out question in the window panes. Your house walls
may be two to four inches thick, while the glass panes
measure but an eighth of an inch thick. Suppose you
build a wooden frame one inch thick inside of the
present window frame. On top of this frame place a

That is what a Canadian engineer thought last year, second pane of glass and putty it in place. This gives
when he built his house up in Alberta. Here the tem- you an airspace of one inch between the two panes.
perature drops to 20° below zero for weeks at a time It will also reduce your coal bill over one-third.
and zero weather is the rule rather than the exception. H. GERNSBACK.
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The price goes up

After the present printing of the CROFT LIBRARY OF

PRACTICAL

LECTRICITY is exhausted it will be

impossible to sell the books at $20

11ILU LIILOL  UUUND lavYLe auvaliLlvu avvue \IVV/'I’
kept the selling price down.

After the present printing is exhausted, it will never
again be possible to sell the most popular electrical set
in America at the present low price.

Save money by ordering now

You can realize a substantial saving by returning the coupon
below today. At the same time you will start to acquire a knowl-
edge that will advance you to the higher positions in the world
of electricity.

Earn $9 per

wo aave

Electrical workers are earning $9 per
day and over, and there are many more
day OF IMOre npeeded than are available. Terrell Croft
is a practical man. He tells you in concrete language how to
get ready to earn $9 per day and over. His methods are never-
failing. The information is in simplest language and simplest
arithmetic.

He is proving every day that he can teach a man as much
about electrical work in six months as can be learned in five
years’ practice.

Fill out the coupon below

today. This is your oppor-
tunity to procure a comlete,

No money to be paid

mn advance—mel'ely practical ellectrica! cduc}'aition
t .

return the coupon harr e N

to $300 do not contain as valuable first-hand data as is embodied in
these books. .

If satisfactory, pay $2 in ten days and $3 per month for six
n}omh; Return the books at our expense if you are not thoroughly
pleased.

W Suawy-Fill Book (0:9c.

239 West 39th Street, New York
Publishers of Books for Engineers since 1876

trated and most easily understood
electrical library in existence.

Read This—

Electricity, from the simplest principles to complete
and economical operation of a central station—

Motors, generators, armatures, commutators, transform-
ers, circuits, currents, switchboards, distribution systems.

Electrical machinery of cvery type, installation, opera-
tion and repair. .

Wiring for light and power. How to do it mechanically
perfect in accordance with the National Electrical Code.

Wiring of finishing buildings. Underwriters’ and munic-
ipal requirements. How to do the complete job, from
cstimating it to completion.

Illumination in its every phase. The latest and most
improved methods of lighting. Lamps and lighting effects.

A complete course in mathematics as applied to work.
A course which refreshes your mind, and gives you mastery
of all the short-cuts in figuring.

Electrical practice complete.
perts know it.

X 3 . Electrical practice as ex-
Electrical practice by experts.

McGraw-Hill Book Co., Ine.

239 West 39th St., New York
Gentlemen: Please send me the Library of Practical Electricity ( g
charges prepaid), for 10 days’ free inati isfactory, 1 will send $2
in ten days and $3 per month until $20 has been pald. If not wanted, I will
write you for return shipping instructions.

Name

CIty And SR . .. ...t i iiiiieitatirtiinesstsroasstoossssssssssssnssnsasnsana
Where Employed ...

Occupation
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photographic reproductgn of the ob-

ject at the distant station is produced
on development of the latent image.

The transmitting apparatus com-
prises a cylinder on which is mounted

Portable Sending Instrument Used In the Belin

Telephotography System. The Cylindrical Negative

Causes a Microphonic Contact to Transmit Im-

puises Over the Circuit to the ‘‘Receiver,” Which

Records the Image Photographically on the Film,
as Here Reproduced.
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H:W. SECOR -ASSOCIATE EDITOR
The Belin System of
Telephotography
HOW PHOTOGRAPHS ARE TRANSMITTED AND RECEIVED OVER A TELEGRAPH OR TELEPHONE WIRE.
DOUARD BELIN, a French in- the picture or script ‘;o'
e,
ted
‘he
be ef.
e "t
g ef.
SOl mum'
tu:
av ted
el¢ ;Es
na—
a
ws
K the
fe-
q nd
t w-
it er,
c he
f he

arm 1s thrown into wvibration and the
vibrations act upon a microphonic-type
resistance by which a varying current is
caused to pass over the telegraph line
connecting the two stations. This cur-
rent varies in (Continued on page 805)
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URING the war guns were not
only used for destroying build-
ings, but for erecting them, para-
doxical as this may sound, and
now the same principle is being

appliecd to peace-time uses. This remark-
able constructive shooting was effected by
what are called “cement guns,” used to
apply cement stucco with great speed and
in huge volume to steel or timber fram-
ing covered with wire network. The type
of cement used for this purpose has been
appropriately named “gunnite.” In build-
ing army warehouses at various points a
battery of “guns” was used, and as many
as ten were sometimes projecting their
sticky missiles at one time.

The cement gun, which looks more like
a fire-hose squirting out a semi-liquid mix-
ture than like a gun, consists essentially
of a hopper into which the dry cement and
sand, or other materials, are placed, a hose
connected to the bottom of the hopper thru
which the dry mixture is forced by air
pressure, and a nozzle at the other end of
the hose to which another hose supplying
water is attached for hydrating (mixing
with water) the cement. The hydration
takes place while the materials are all in
motion, and,  leaving the nozzle, the mix-
ture is “shot” upon the surfaces, or into
inter-spaces of any aggregate. As the com-
bination of the elements necessary to pro-
duce a plastic product takes place in transit,
it will be seen what an advantage this is
in connection with quick-setting materials.
It not only obviates the use of a retardant,
thercby increasing the quality of the prod-
uct, but materially lessens its cost.

Heretofore the most serious criticism
that has been made concerning plastic prod-
ucts has been their lack of uniformity, due
to the human element in mixing them and
in the methods of applieation. %t is a well

known engineering fact, that the instant
moisture 1s brought into contact with
plastic materials the initial set, or crystal-
lization, begins, and that any subsequent
manipulation or handling tends to disturb
this initial crystallization, thereby weaken-
ing the entire product. The only way by
which this fault could be corrected would
be to have the hydration take place in such
a manner that crystallization would begin
only at the moment of the actual emplace-
ment of the material on the place where
it belongs. This is what the cement gun
actually accomplishes.

Another advantage claimed for the gun
is that only the amount of water actually
necessary for hydration is used,.the mate-
rials being projected with sufficient force
to expel all surplus water and air, and the
resulting product is denser, more homogene-
ous, and, consequently, more water-proof
than anything yet attained by hand or ma-
chine processes. The labor involved is also
said to be considerably less, while the sav-
ing in time is so great that the total cost
of making and applying any plastic mix-
ture by means of the gun is reduced to
a minimum.

There would seem to be a very large field
for the practical use of the cement gun.
Foundation work and water-proofing be-
low grade should be well adapted fo this
process. As a means of coating steel to
prevent rust and corrosion it should prove
superior to the ordinary method of paint-
ing, for a cement coating will wear much
better and longer than one of paint.

Tree surgery is another thing that seems
destined to undergo a revolution. There
are hundreds of torn, cracked and decay-
ing trees in the private yards, on the streets,
and in the public parks of every city that
could have their years of usefylngss .and
ornament doubled),’ if  they—wese~—given
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proper attention. The trouble is that it
doesn’t pay to go around and patch them
up with hand-made cement or plaster, as
it might be termed.

In the case of fences and other similar
structures, and the interior and exterior
walls of entire buildings, a special design
of frame work is required. This consists
of a wire mesh of the required size, with
a wooden backing. The cement is shot
upon this and after it has hardened the
wooden backing is removed, leaving what
is practically a reinforced cement wall.
Such walls are claimed to be as fire-proof
as they can be made by any known method.

In order to demonstrate this, a small
building of two-inch by four-inch wood was
constructed. Both the inside and outside
were covered with building paper and over
this was placed a wire mesh reinforcement
with one inch of cement-sand stucco, leav-
ing a four-inch air space between the walls,
A scientifically built fire was then allowed
to burn in it for fifteen minutes, after
which buckets of water were thrown on
the inside hot walls, with the result that
only a little of the surface scaled off, and
not a singlc crack developed. The outer
coating of the rear wall was left off in
order to determine whether or not the
wooden studding would be affected by the
heat, and it was found to be not even
charred.

The cement gun is, of course, not adapted
to the use of concrete, or other mixtures
in which coarse gravel or stone forms one
of the ingrcdients. But a solution of this
problem may eventually be found in the
construction of a “Concrete Cannon,” and
future generations may yet witness the
unique spectacle of whole towns literally
“bombarded” into existence in the same
length of time that it now requires to erect
one building of moderate proportions.

WWW_americanradiohistorv com



www.americanradiohistory.com

Super-SilKkworms and Super-
Silkworm Food

By RICHARD HOADLEY TINGLEY

in some mysterious manner, spin the
beautiful and delicate threads that
our manufacturers weave into such
popular and expensive garments. But the
mulberry is a little leaf, and a little leaf
is quickly consumed by the worm which
has a truly Gargantuan appetite.
If some “Burbank” were to come for-
avgrd with a tree which would grow a leaf

be

LMOST everybody knows that silk-
worms feed on mulberry leaves and,

<“20m

from which the raw silk of commerce is
unwound and skeined. What would you
think if some genius had, by a process of
domestication and breeding, developed a
super-silkkworm which, feeding on the big
“Burbankized” leaves, would spin a cocoon
twice as large as an ordinary cocoon, con-
taining, of course, double the quantity of
silk thread? Wouldn’t you say he was
“some inventor”?

And once more; if some inquiring mind
had worked out a process of feeding silk-
worms by “doctoring” these big leaves in
such a way that the worms would spin any
color of silk desired, wouldn't you take off
your hat to that man?

That all of these things have been suc-
cessfully demonstrated, both experimentally
and commercially, is the claim of the in-
ventor, Dr. Vartan K. Osigian, an Armenian
by birth tho a naturalized American citizen,
who makes his home in New Orleans.

The wonderful tree that grows this big

A Giant Silkworm
that Spins SilK in
Any Color

leaf is a cross between the mulberry and
osage orange. The leaf is almost as big as
your hat. The tree, which is known as the
“Osigian Silktree,” grows with great rapid-

ity and is

from 5 to 10 pounds of leaves; a two-year-
old, from 15 to 25 pounds; a three-year-
old, from 35 to 40 pounds, and when eight
to twelve years old, from 175 to 200 pounds.
In his nursery at the Crescent City Dr.
Osigian has two and a half million of thesc
trees planted and growing which he sells
to farmers who want to go into sericulture.
It took years and years of trial and experi-
ment to develop this tree and the doctor
claims it will thrive in almost any soil.

It takes from seven to nine pounds of
cocoons made by the ordinary silkworm to
yield a pound of raw silk. A pound of raw
silk can be spun from four and a half
pounds of cocoons made by Dr. Osigian's
super-silkworms. The super-silkworm is
fifty per cent larger than the ordinary worm
and the cocoon it makes is double the or-
dinary size and contains twice the quantity
of silk thread. The reason for this is that
the glands of the super-silkworm are larger,
and the “Burbankized” leaves are so much
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more tender and nutritious than those of
the mulberry. This tenderness causes the
worm to eat more, hence the increase in
quantity of thread. A single cocoon made
by the super-silkworm will spin rather morc
than a mile of double strand silk thread.
The product of 25,000 such cocoons would
reel a thread that would encircle the globe

at the equator.
The develogment of the Osigian Silktree
is no secret. It is a simple grafting process
h
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the coloring process he keeps to himself.
He claims he can produce eighteen separate
and distinct colors of silk by special feeding
of the worms. I have not seen eighteen,
but can vouch for at least half a dozen
that I have seen. Not only this, but, the
doctor tells me, the progeny of silkworms
producing red, green, blue, etc., will always
spin threads of the same color as their
parents.

Dr. Osigian tells me he intends to keep
the coloring secret to himself for a while
yet—until he has proved to America the
commercial benefit of this and his other in-
ventions. ‘“When this is done,” he says, “l
will make it known as a free gift to the
people of the United States.” .

Japan is the greatest producer of raw silk
in the world, and China comes next. The
United States produces more manufactured
silk than any other country, but is entirely
dependent upon foreign countries for its

(Continued on page 786)
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Leonardo da Vinci

By PROF. T. O’Conor Sloane, Ph. D. '

achievements of Archimedes of the old-
time Syracuse were described, and he

IN the September number the life and
was cited as the world’s first great in-

ventor. But now we come to a period
between four and five hundred years ago,
when Leonardo da Vinci (born 1452—died

1519) did his historic work. His_father
had four wives and a numerous offspring,
and the position of his first-born, Leonardo,
with the presumably rapid succession of
stepmothers and half-brothers and half-
sisters, is not supposed to have been a very
happy one. .

He entered, as a young man, the studio
of the artist Verocchio, who, like the other
artists of that day, was painter and sculp-
tor, and practised other branches of more
technical art as well, for those were the
days of many-sided men. The story is told
that the young student, Leonardo, painted
an angel in one of Verocchio’s pictures
which so much surpast his master’s work
that Vérocchio abandoned painting in color.
This, like some of the other rather vivid
stories in Vasari’s “Lives of the Painters”
is possibly fictitious; it is taken from this
work.

Comparatively few of Leonardo’s pictures
are extant, Ti‘;ey have suffered with the
passage of years, or h: re entirely disap-
peared and been lost. Y t there dre in ex-
istence today two of the most famous pic-
tures in the world, which are his, “The Last
Supper” and the “Mona Lisa” or “La Gio-
conda.” The latter, it will be remembered,
was stolen from the Paris museum some
years ago, taken to Italy and afterward
restored to its original place in the Salon
Carré in the Louvre.

But it is another side of his character
and another class of his wonderful genius
that are to be touched upon here, for this
unsurpast artist and sculptor (for such he
was also) waz one of the world’s great in-
ventors, His mechanical designs for all
classes of machinery antedated by genera-
tions the work of the supposed modern in-
ventors of the same things. There was
absolutely nothing in the engineering field
at that date which he did not touch upon.
And the machines which he designed and
left drawn and commented upon in his
very voluminous memoirs could do excel-
lent service in the shops of today.

He was greatly troubled by the fact that
there was no prime motor in those days.
The practical steam engine was not in use,
altho in his sketches Leonardo shows the
elements of a steam engine, which lacks
only the condenser or even a jet of water
to be periodically injected below the piston
to constitute a single-acting steam engine.
A jet thus employed, with simple gear to
operate it, would give the Newcomen engine,
which did good work in England for many
years. This engine appeared centuries later
than Leonardo’s.

Accordingly he used manual power and
animal power to drive his machines. Some-
times it would be a treadmill; in one case
an animal and driver went up an inclined
plane and descended in a platform or cage,
elevator-fashion, and thus drove heavy
mechanism.

A number of his inventions relate to war.
Much of his attention in this line was given
to the construction of cannon and small
arms—some of the cannon he proposed to
build up barrel-fashion, with hoops, because
the powder of those days was far weaker
than the present explosives. In his breech-
loading guns the mount on the carriage and
the elevating device in some cases are almost
modern. ne of his designs shows the
screw breech block, similar to the present
device.

The Edison‘ of the
Middle Ages--

In the War of 1870, the French brought
into use the Mitrailleuse, a collection of rifle
barrels bunched together, so as to discharge

a quantity of small projectiles at once. But"

Leonardo was ahead of France in this re-
spect. He arranged his barrels, parallel in
some constructions and in other cases they
were radially disposed, so as to cover a
longer line in their dischange—and in still
other cases he mounted them in sets on a
rotating and sometimes on a rocking frame
or block, so that one set after the other

Articles
For ‘“December”

The Fourth Dimension—What It
Is, and What It Is Not.

Von Guericke, Torricelli and Pascal
—Discoverers of the weight of the at-
mosphere and of apparatus for show-
ing and measuring it—including the
barometer.

Radium in the Treatment of Can-
cer. By Joseph H. Kraus.

The Truth About the Divining Rod.
By Prof. T. O’Conor Sloane, Ph. D.

Do the Lungs Circulate the Blood—
ﬁ"d Not the Heart? By George
nston.

Colloids and Colloidal Fuel—A re-
cent development of an old chemical
principle of immense economic possi-
bilities, involving the use of coal dust
and culm.

How Hollow Copper Statuory and
Other Articles Are )&ade by Electrol-
ysis. By Samuel Wein.

The Suw’s Unknown. Rays. By
Rogers D. Rusk, M.A.

Some Fascinating Experiments in
Chemistry. By O. Ivan Lee.

Easy Experiments in Glass Blow-
ing. By Charles S. Wolfe.

The Sense of Touch—How We
Perceive the Difference Between Hot
and Cold, the shape of objects, etc.,
popularly explained.

New Motion Picture Machine for
the Home.

The Fastest Things in the World.

could be brought into action. He devised
mortars for discharging bombs, and what
is represented in one of his drawings, is a
close approach to shrapnel.

In those days the walls of forts were
scaled by ladders, so he got up an arrange-
ment to push the ladders over, away from
the wall, so that they would fall backward—
undoubtedly greatly to the discomfort of
the heavily armed soldiers who might be
attempting to scale the walls. He had this
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all worked out in detail, even to the se~
curing of the fulcra of his levers by a dover
tail arrangement in the masonry. He alse
had chariots armed with the most vicious
scythes, armed tortoise-like cars (something
like the modern tanks), and a treadmill ar-
rangemient for discharging very powerful
crossbows.

He also designed forts.. These were
adapted to withstand the methods of attack
of those days, and are quite different, for
that reason, from modern designs.

One example of his heavier engineering
machinery is a clamshell dredger, which is
not far different from what may be seen
in use today, and which by a very ingenious
arrangement of screws could be adapted
for different depths of water. His knowls
edge of the multiplying of force by ge
wheels and screws 1s excellently shown ::4
one of his presses, which will produce an
immense pressure—a long lever working a
small pinion in its turn, meshing with a
large gear wheel, which forces down the
screw of the press, indicating an enormous’
power. In this line the printing press,
coming right on the track of Guttenberg’s'
invention of type, is shown in the illustra-
tion—almost a reminder of Benjamin
Franklin’s press of generations later date.

Then we find many other ingenious ma-
chines, such as the thread-cutting machine.;
Here we have lead screws such as are in:
use on large machinery, and the pitch of
the screw being cut, is regulated by the
changing of the gears as on modern lathes.
He has shown the different gears lying on
the floor, and his machine in some ways
is almost more up to date than the modern
lathe, for certainly the balanced travel of
the die or thread-cutting tool, with the two
lead screws, is a highly perfected type of
construction,

There are any number of minor devices
in line with mechanics due to him, such as
the lewis, the well-known instrument for
getting a hold on a block of stone for rais-
ing it. The instrument which we may call
the “come-along” (borrowing an electri-
cian’s term) is termed by Leonardo an in-
strument for opening a prison from within;
but the electrician uses his “come-along” for
the more peaceful purpose of straining the
wires taut on the poles. His drawings of
chains for chain-drives are astonishingly
modern, and the chains as he draws them
would fit the modern bicycle or automobile.
He even investigated the compass and con-
structed gimbels for keeping the bowl level,
exactly as they are used today.

Another sketch of his shows a man with
water-shoes gliding on the surface of the
water, something which has often been
attempted in recent times.

Flying machines excited great interest
with him, and he made so many sketches
of them in such varied designs that it is
merely a question of choice as to which to
reproduce. One of the most interesting ones
is really the helicopter, but outside of that
fact it shows an aerial propeller, and what
has made the flying machine a possibility
is an internal-combustion engine and the
rapidly rotating aerial propeller. Leonardo
possest the latter, but had no internal-com-
bustion engine to turn it.

But Leonardo never departed from the
idea of wing-beat, and in his drawings of
flying machines the idea appears that he
wisht to move the wings of the machine
like a bird, and our aeronautical experts
may yet succeed in making this type of
machine fly.

. ,

N———— - -
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IEUT.-COMMANDER CHARLES M.

COOKE, commander of the ill-fated
“S.5,” the submarine in which he and
his crew were imprisoned for thirty-
seven hours at the bottom of the sea
off the Delaware Capes, gave the following
wivid account of the disaster:

“We left Boston on what was to be a
gventy-two-hour endurance run to Balti-
wre. On Wednesday, shortly after noon,
& the ordinary routine of practise, the
#nal was given for a .crash dive. We
iere about fifty-five miles east by south
4 the Delaware Capes. The “S-5” is to be
mddenly submerged.

' “The tanks were flooded, elevating rud-
#rs set at a slight diving angle and we

menced the dive. The vessel seemed to
to her new inclimmtion with more than
1 speed. In a moment one of the men
m forward ran into the central com-

ment was flooding. Water had also
n made from overhead aft, and I real-
that the forward induction vent had
been closed when we submerged and
t we were being flooded thru the ship’s
tilating system,

“l gave orders to close the valve, but
cmpts to do this had already failed,
volume of water entering preventing
men from operating it.

“This all was a matter of very few sec-
S. '

The vessel now inclined at a steep
les, despite the rudders being put at
rd rise, and in another moment the
struck bottom with a shudder that
thru the ship. The conning tower
th gage showed 170 feet.

The. men under Chief Gunner’s Mate
were ordered from the torpedo com-
tment and the bulkhead doors between
t and the battery compartment next aft

secured. There was already consid-
ble water in this second compartment.
Several tons of water rushed forward
inst the forward bulkhead and also what
e gear there was dropt down about us
an indiscriminate heap. The door be-
ten the central control compartment and

engine room had been closed, separat-
i the engineering force and Lieutenant
isham. he main pumps of the vessel
Te now put to work, but owing to the
gle of the vessel, the gear about the suc-
ns and other causes they availed noth-
- [
DRAGE BATTERY CAUSES CHLORIN GAS
FUMES.,

"The inclination of the vessel caused the
ctrolyte. solution to pour from the bat-
jars, and this, now mingling with the
I water rolling about the battery com-
tment, to generate strong chlorin
| fumes which began to smoke and gag
.men in that compartment and with me.”
'rofessor T, O’Conor Sloane thus ex-
1s the action whereby poisonous gas
produced on the submarine “S-5.”

e batteries on the submarine ‘S-5 were
plate storage batteries. In the charg-
process the positive plate becomes

ted with lead peroxide, produced, as bat-
es are now made, from the paste of
er lead oxides, which is applied to the
e in the process of construction.
[n the forming and in the subsequent
rging, the lower lead oxides on the posi-
plate are changed to the higher oxide,
peroxide, PbOs, and the plate assumes
socolate color. Lead peroxide has two
ns of oxygen in the mlecule, where
protoxide or litharge h:s but one.

LT

-

e er—

Why Science Failed
to Indicate the
Plight of the
S-5

“If hydrochloric acid reacts upon lead
peroxide, chlorin is set free with the for-
mation of lead chlorid; the liberation of
free chlorin is due to the extra atom of
oxygen in the lead peroxide molecule.
When sea-water gets into a lead plate
storage battery the sulfuric acid reacts
upon the salt (sodium chlorid) in the water
forming sodium sulfate and setting
free hydrochloric acid. This reacts as de-
scribed above, and chlorin, an irritant dead-
k gas of intolerable odor is generated.

small percentage makes air non-respir-
able. It can be guarded against by gas
masks. Chlorin was one of the first poison
gases used in the World War.

“In charging a storage battery, hydro-
gen gas is evolved, especially in the latter
stages of the charging. Not only does this
evolution affect the atmosphere by carry-
ing sulfuric acid spray into it as the
bubbles burst, making it very irritating,
but if enough gas is evolved with insufh-
cient ventilation, an explosive mixture of
air and hydrogen is formed, which will be
exploded by a lighted match or other
flame.

“There have been some very bad ex-
plosions on submarines due to this cause.

“In the submerged submarine ‘S-5 the
crew suffered from chlorin gas and seem
to have had no provision against it effects.”

Commander Cooke continues:

“The battery compartment was aban-
doned, the water-tight door closed and
efforts bent to open the engine room door
against this head of water., We were in
speaking communication with the after part
of the vessel and with the co-operation of
the engine room force the door was pusht
open, several tons of water pouring down
over the men in the central control room.

“This was several hours after the ac-
cident, and thru the good work of elec-
tricians the lights, tho diming, were still
in commission. The men were all moved
aft, which meant climbing hand over hand
thru the ship, and the engine room door
was again secured, shutting off the flow
of deadly chlorin gas, and placing the
whole crew in the three after apartments;
the engine room, the electric motor room
and the tiller compartment at the extreme
stern.

“Knowing the depth of the water, I as-
sumed there might be a recasonable chance
of the ship’s stern protruding above the
surface, and, with that in view, the out-
side skin of the vessel was carefully
sounded. We heard the waves lapping the
side a few feet from the stern, and to
prove our conclusion got a breast drill and
a small bit and drilled an eighth-inch hole.

“All our strength was then directed to
cutting out a hole thru the skin of the
vessel with the tools at our command.
Breast drills and ratchet drills were
brought up from the engine room, and
in the narrow space of the tiller room the
men fought like heroes for their freedom
and lives.

ELECTRIC DRILL SHOCKS CREW.

“To expedite the work, to which had
been added cold chisels, hack-saws and
hammers, a heavy electric drill, boring a
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When The “Sub S-5” Sank

three-eifhths-inch hole, was brought into -
play. The men were all in soaking cloth-
ing and all of the power citeifits that still
worked were badly groundéd.

“When the current wa$ turned on the
drill a large part of the power past thru
the body of the man operating it, knot-
ting his muscles, binding his arms to his
side and subjecting him to excruciating
agony. The men did not falter, one after
another taking up the slow work, and held
in his place by companions. This drill
bored only four holes, working all Wednes-
day night. They were cut thru by saws
without handles from one to another.

“At dawn Thursday as I worked at the
hole, I saw a vessel pass some distance off,
but did not notify the men, as it would
have done no good. By that time we
had a jagged triangular hole some six
inches by five, shaped not unlike a high
shoe cut thru the ship’s skin.

“The men were by this time almost ex-
hausted and, due to the vitiated air, could
work only in one or two-minute shifts at
the hole. Work was kept on, however, and
a watch at the same time was kept for
ships, two more of which past in the
morning, but too far away to notice us
for more than a piece of floating wreckage
if they saw us at all. The hole did not
relieve the bad air, very little air coming
in, the bad air merely passing out.

PIECE OF CLOTH THE SIGNAL THAT
BROUGHT HELP.

“A sailor’s undershirt was rigged on to
a length of brass pipe and put out thru
the hole as an improvised distress signal.
Toward noon a vessel appeared nearer and
nearer, and our shirt was waved vigorous-
ly, using the pi;}e as a lever and the hole
as a fulcrum. The ship moved toward us,
apparently to investigate us, and as she
neared ly pulled the signal violently in
and out and finally shouted with all the
strength that remained. The ship, which
afterward proved to be the Alanthus, came

uite close, changed course suddenly and
gnally past out of sight ahead.

“After what seemed an interminable
len of discouraging wait the Alanthus
again appeared quite close and around our
stern and the men’s spirit revived. Pres-
ently we got a hail which we answered, and
a boat came alongside. I talked to the
men thru the hole and told them our situa-
tion.

“They brought water in buckets from the
Alanthus which was poured thru the hole
with a funnel and caught by us inside. The
Alanthus then crept up close to us and
Captain E. C. Johnson assured our upright
position by making cables fast to our stern
which were drawn up tight.

FRESH AIR PUMPT IN THRU HOSE.

“A wash-deck hose was raised to one of
his deck pumps, led thru the hole and
forced pure air down to us. This in a
short time had a revivifying effect on the
men who at this time had had nothing to
eat or drink in about twenty-eight hours.

“A staging was floated alongside our
stern and the Alanthus attacked us from
the outside with what meagre tools she
had for that work. Then the Pan-Ameri-
can liner General George Gocthals came
up and reinforced the Alanthus, Chief
Engineer W. R. Grace of the Goethals
brought over cold chisels, drills and ham-
mers. This was Thursday evening.

“Mr. Grace worked himself at breast
drills and chisels continuously for eight

(Continued. on page féG)
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THE CONCEPTION OF THE COVER DESIGN.

The first conception of a magazine cover
is evolved from the mind of the Editor or
Publisher. He must convey his idea to the
artist, who makes the original painting.
Especially in the case of a cover like that
of SCIENCE AND INVENTION it is sometimes
difficult to convey to the artist just what is
in the mind of the Editor.

After the cover design is finally satisfac-
tory to the Editor, it goes to the Photo
Engraver where it starts its journey thru a
process which is a combination of both Art
and Science. This process is based on the
fundamental principle of the three primary
pigment colors in nature; namely, yellow,
red, and blue. If these colors could be
used absolutely pure, ie., a yellow slightly
toward a chrome, a red of a magenta shade
and a greenish shade of blue, any color in
nature could be reproduced by superim-
posing or mixing. For cxample, let us take
our. primary colors and mix them to sec-
ondary colors. If you superimpose yellow
and red full strength, you get orange, yellow
and blue produces green, and red and blue
produces violet. These are called second-

® Of the Trichromatic Engraving Co.

The first step in the reproduction is Color
Photography. Here the “copy” is photo-
graphed on special color-sensitive plates
thru color filters, which retain the particular
color value wanted. These filters are
orange, green and violet. These are the
secondary colors which we get by mixing
two primaries together, and if you will re-
member that all three primaries mixed to-
gether produce black, you will understand
that, if, for instance, an orange filter is
placed between the lens and the sensitive
plate, the missing primary is blue and since
blue and orange make black and a pho-
tographic plate is not sensitive to black, we
are able to suppress all the blue values in
the original drawing, while all of the red
and yellow values will come thru and act
on the plate, thus producing the blue value
negative, 1f we use the green filter the
missing primary is red, we produce the red
value, and if we use the violet filter we
produce the yellow value.

Now we come to another important fea-
ture in the photographic department, name-
ly, that the negatives which we make must
not only be color values but also what is
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smaller. The larger dots naturally c:
more color than the smaller ones, so
are able to get all the gradations of
original. The large reproduction on
cover illustrates this very well.

These half-tone color negatives are n
by placing a screen or grating in fron
the sensitive plate, so that when mal
the exposure the light travels thru the |
then thru the color filter which is ust
directly back of the lens, and then
the screen to fall upon the sensitive p
These screens are made up of parallel
ings on glass. Two such rulings are
mented together at right angles to «
other. This forms little square clear ¢
on the screen thru which the light
travel. Now the screen is not placec
contact with the sensitive plate, but a s
of about 1/16” is allowed between them
when a powerful ray of light such as w
come from the white parts of the orig
forms a part of the image, the dots
made small on that particular part of
image while the middle tones are
larger and on  the shadows there wil
little or no actipn. These screens are 1
in various ruliigs from as coarse a:
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Science and Invention for November,

lines to the inch to as fine as 400 lines to
the inch. The finer the screen the better
the reproduction, but fine screens cannot be
uised on coarse newspaper stock so the
proper screen must be selected to suit the
printing conditions.

Figure 1 illustrates an enlarged section of
a halftone screen.

Figure 1A shows a microscopic enlarge-
ment of a section of a halftone negative.

1920

ative much the same as if you hold a mirror
at 45 degrees to the eye. You will be able
to see things at direct right angles to your
line of vision, but you will also see every-
thing reversed from right to left. A prism
is used so that a negative will read right,
so that a plate made from this negative
will be reversed, and the final print on the
paper will thus be right.

731

passes to the printing department, where
prints are made on copper from the re-
spective color negatives. The polished cop-
per plates are coated with a special acid
resisting enamel and the negatives are
printed by powerful arc lights. This enamel
is sensitive to white light and the clear dots
of the negative; and these, which are finally
to be the printing dots, allow the light to

Figure 2 shows
the rear view of the
amera with the
<reen in position
ready to photo-
raph the subject,
'ut with the plate
wlder not yet in
Wsition.

Figure 3 shows
he front of the
amera in the op-
ation of making
de of the color
:egatives, and here
.word of explana-
on is necessary.
t will appear as
%o the camera is
ot pointing di-
ectly at the sub-
xct to be photo-
raphed, but seems

the most unique as well as the most original and instructive one of them all.

Not only is it unique but—so we have been assured by exgeru—it is the very first time
in the annals of the engraving art that a three color picture has been made in this way.

The large butterfly as well as the small one are both identically the same. Take a magnify-
ing glass and look at the small butterfly—any part of it. You will see hundreds of small dots in
yellow, red and blue—the basic three colors used on all colored magazine covers. What you see
here with the lens, you see exactly by viewing the big butterfly without the magnifying glass.
The large butterfly then is simply an enlargement of the small one, printed so that you may
inspect the whole color printing process, as it were, with the naked eye. Then by viewing the
big picture from a distance of 15 or 20 feet you will see the colors properly blended just as you
see the small one, when viewed normally one foot distant. i

Next view the cover thru a REVERSED full extended opera glass at a distance of about
three feet. The colors will blend perfectly. You will be surprised at the result.

To make the big butterfly, a set of threecolor process plates only one-half inch square
was first made. These miniature plates were then enlarged 16 times, which gave us the big
butterfly.

. The small butterfly on our cover has 133 “dots” to the inch, the big enlarged one has only
51 dots per inch, a thing never attempted before by any color engraver. The coarsest
picture made heretofore had 65 dots to the inch.—Editor.

OF all the covers we have printed during the past eight years, the present one probably is

strike the sensitive
copper plate, there-
by making the
enamel insoluble in
water. After the
prints are made,
the plates are
washed in running
water. This re-
moves all of the
still soluble enamel
from the plates,
retaining only
those portions
which have become
acted upon by
light. The copper
plates are then
dried, after which
they are subjected
to an intense heat
which makes the
enamel absolutely
insoluble in the

» be shooting around the corner or at right
ngles. You will notice tho that the lens has
right angle prism in front of it, which has
he effect of reversing the image on the neg-

PICTURE PRINTED ON COPPER.

After the negatives are made and have
been finally tested for “register” and ap-

proved for proper color values, the job

acids which are used in finally etching or
eating out the copper between the dots.
Figure 4 is a general view of the vacuum
(Continued on page 768)
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MaKing Life-LiKe Animated

NEW screen miracle has recently

mrade its appearance. It is one that

is distinctly different as it com-

bines actual photographic views of

reality with hand drawn animated
figures. To eclucidate by an episode of a
recent film: The scenc opens with the artist
scated before his casel; he has just finisht
sketching a whimsical little dwarf, a clown,
or say, a comical pixie. Next, when the
artist 1s called away from his easel this
graphically rendered pen and ink pixie sud-
denly gives a slight tremor as if a vital
force were agitating his body. Then he
moves his head, shows a slight bewilder-
ing expression, bends a knee, moves his
leg and wiggles his toes, and still further
shows by his pleased countenance that he
is surprised and delighted in being alive.
Soon he tries his other limb and with a
preliminary essaying of his joints walks off
the paper to the cross piece of the easel
along which he runs to jump to the arm of
a nearby chair. Here, after first going
thru a litle comic pantomime as if he were
about to lose his balance, he proceeds to
clamber down the side of the chair to the
flocr. Mind you he is the work of the
artist's hand rend:red in pen and ink and
the background over which he moves is a
photograph of reality, a somewhat myster-
1ous procedure. We all of us know how
the ordinary movie is made and the methods
of creating animated cartoons no longer
puzzle us. But how are the two combined?

Continuing the recital of the pixie’s ad-
ventures, we discover him, no higher than
the wainscoting, running along the floor
close to the wall. As he approaches a table
he climbs up a leg, <crambles to the top and
then getting into some sort of mischief is
scareg and jumps to the back of a chair and
then down to the floor again. His capers,
as the story is prolonged, is only limited by
the artist’s powers of fantastic invention.

One of the things in a film fantasy of this
sort that is noticecably different from the
crdinary animated cartoon is the quality of
the action, or arimation, of the figures. It
will be observed that they proceed in move-
ments somewhat naturalistic,—photographic
in fact, and yet the figures are drawn. That
the aid of the camera was brought in to
effect this is a safe conjecture as the move-
ment is so life-like. This being so, the busi-
ness of the remainder of this article will
be in explanation of how it is accomplisht.

The story of a cartcon comedy is at first,
of course, all planned in the manuscript,
with the whole scrics of pantomimic action
pretty v :ll considered in detail. We will in
our explanation confine ourselves to one
incid 't only (f this action and try to de-
scrib. its working out from the beginning
to the termination of the work when the
film is ready for screening.

First a .oy is found whose body pro-
portior. are those that we generally con-
sider as proper to this imaginary creature,
the pixie. That the boy be costumed as a
pixie is not essential hu’ if his dress comes
near that of he litiie fantastic figure so
much the better. Now this boy is placed
before a movie camera and told to go thru
the action phases wanted. He is to act,
for instance, as described above,—the
tremor as he feels the coming to life, the
walking across the easel, jumping to the
arm of the chair, his antics there, and then
the sliding to the floor. It is all very simple,
in the studio he merely walks along some
timber placed across twe boxes, jumps to
the floor and goes thru a few queer postures

Cartoons

By E. G. LUTZ

Process Described of mechanicl

MaKing Cartoon Fig-
ures That Move Like
Living Beings

there. For the clambering down the side of
the chair, he is told to make his way down
a pole in the studio, or perhaps to clamber
down a tree trunk out in the open.
During all this performance the camera
has been working and the agile boy has
been taken on a film in the customary mode
of studio procedure with. the resultant
negative used to make a positive print that
could be projected on a screen in the usual
method. But the positive is not used this
way, instead it is threaded into the gearing of
a patented apparatus for making drawings
for cartoon films. This invention, that of
Mr. Max Fleischer, is a machine by which
he carries out a part of the work to pro-
duce his cartoon comedy of the clown that
is drawn, dip by dip, from the inkwell, and
then gambols and romps all over the screen,
and as a punishment for some mischievous

Perhaps you have seen one of the
latest cartoon movies wherein the
movements of a comic figure drawn
by an artist are combined with a
photographic view of a real object.
The effect is very puzzling indeed, and
the editors have been greatly inter-
ested in this development of animated
cartoons—so much so In fact, that
they have prevalled upon Mr. E. G.
Lutz, a well known producer of this
class of motion picture subjects, to
write the present article describing
how the trick Is done.

Mr. Lutz Is the author of the au-
thoritative, and only book dealing
with this subject entitled, ‘“Animated
Cartoons.”

trick is poured back into the inkwell again.
This arrangement of Mr. Fleischer consists
of a projector that throws a film image
upon a ground glass where it can be con-
veniently observed and traced. One of the
features of this invention provides that only
small sections—the miniature photographs—
move slowly into place one at a time and
not intermittently and rapidly as in the
screen projector. When the film depicting
the consecutive movements of the boy is
placed in the machine, the artist with a
sheet of paper over the ground glass traces
the first position, then he operates the
mechanism that moves the film and another
phase of the movement is imaged on the
glass which is also traced on another sheet
of paper. This is followed by the third posi-
tion and its tracing on a third sheet of paper.
The rest of the film with its miniature pho-
tographs is proceeded with in precisely the
same way until all of it, or selected parts,
have been traced.

As the boy wore only ordinary dress, the
artist changes his little sketches to conform
to whatever style of grotesque array he
has decided for the character. All this
seems like going to a great deal of trouble
involving an immense amount of labor, but
when it is remembered that the most vexing
matter in animating is sketching the se-
quence of poses that give the screen illu-
sion of movement, this method solves a big
problem for the artist. It becomes merely
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“copy-work”—and more im-
portant—the action is absolutely life-like,
_ Now that we have a complete set of draw-
ings for the depiction of our particﬂar
pantomimic action, the next step 1s thatof
procuring the background. For this an
ordinary photograph, a “still,”” of the e
chair, and surroundings is made of a
to fit the ficld of the animator’s ca
This is put in its proper place and the
tographer gets ready to arrange the s
of animated pixies in their positions
the photograph. But the drawings
have just been completed are on paper
as that is more or less opaque, are of nogs
here as the opacity hides the photograghi
details. Had they becen made on tr.
paper, they would have been nearly avai
Tracing paper was, in fact, what Mr. J
Bray, preferred and used in making mo
pictures by his patent process of 1915,
tracing paper is translucent and only m
ately transparent, and so has been dis
for celluloid. This material is now in
mon use in the craft.
The next step is that of re-tracingjal
the pixie figures on the surfaces of shEtl
c
i

of clear celluloid. This material, on
count of its transparency, enables the a
to locate the exact positions of the sequac
of drawings over their corresponding
tails of the photograph. After the tracﬂé
have been made in ink on this celluloid}thi
outlines are filled in with paint,—white, ¢
black, or gray, just as the artist wishe

Now the artist, provided with a consfct
tively numbered series of celluloid shee
holding drawn figures, and a backgraan
consisting of a photograph of the r;c
chair, and surroundings, is ready forltl
camera work. In following out this
proceeds by putting the celluloids one st
time over the background as he turns:t
camera handle for the exposure. At:
termination of this work, and that in
laboratory, he will have a positive ilm
when projected shows a pen and ink
going thru a series of actions ov:
photograph of reality.

Supposing, now, as an example of an
kind of cartoon, that the desired eff
one showing an imaginary drawn charat
performing with a living creature?
making of this is easy to describe b
cxceedingly laborious process to carry“lof
The pixie, as an illustration, is to jump
the back of a slecping cat, who is to leap
and run across the room with the pi)
perched like a dare-devil cowboy on
back. To bring this about a cinemm
graphic negative is taken of the cat
going through the performance of ju
up and running across the floor. Fro
negative a certain number of enlarged
tographs are made of a size to confo
that of the field under the animator’s
era. This seems like a pretty big jo
as the action takes place rather rapidi
requiring only about five feet of film,
but every other photograph selected,
means only about forty photographs.
are used in the same manner as the
uses his animated drawings, placing
in their numbered order under the ¢
and photographing them. The little
figures are made in a similar way ag
for the scene with the easel. That is,
on celluloid, or perhaps cut out 3zg
dummies, and fitted in their proper
over the photographs. The result t
screen is that of a blended animationpf
photograph and drawings giving one e
puzzling illusion. &
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Why We Remember Things

By William M. Butterfield

HE remarkable power of the mind to
recall events, vividly portrayed, and
thus bring to memory people, build-
ings, landscapes and the like has
caused many persons to ascribe the
faculty to some superior attribute of man.
This is only partly true, for such impres-
sions are caused by mechanical operations
that are more or less common with all ani-
mals.
sands of individual parts in the sense or-
gans and brain, responsible for any mental
sensation or impression had by an indi-
vidual, and thus to make these mechanical
operations clear to the reader, is, of course,

To describe the hundreds of thou-

selves, for we shall find that we know noth-
ing whatever of our own inner body; and
that all of our knowledge, such as it is, is
of things outside of it, hence, every bit of
knowledge, thought, or recollection, must
have come to us, or have been received by
our senses.

The senses, therefore, in a separate, ma-
chine-like way, convey impressions to the
brain, where other operations make records
in a rather mechanical manner of each de-
livered message. In this fashion, ideas are
formed of things, events, or of facts that
are reached by the senses of the individual.
To illustrate, let us take a rose; one learns

we know occurs, and the recalling of the
spontaneous impressions, in part or whole,
is what constitutes memory. Memory, when
thus aroused, is said to be normal, but
when an event or an act is recalled by an
effort made for the purpose, it is recol-
lection.

Let us observe a sense impression at
work. We will take sight, the sense most
responsible for the development of mind
In the drawings which we have prepared
we show a dramatic incident in the life of
a woman, seen in an attic store-room in the
act of Yecalling the bygone drama shown ia
the opposite panel. The incident portrayed

Recaliing an Incident Which Happened Years Ago, Is Very Complicated When One Considers the Changes Necessitated in

Impressing Such an Incident Vividly Upon the Recipient.

The Accident Shown at the Left Iin the Above Diagram, Is Transmitted
Thru the Lens of the Eye to the Retina, Where by Means of the Optic Nerve Tract, It Announces the Scene to the Brain.

Here

Various Nerve Flbers Transmit the Iimpression to the ‘“Memory Center,”” Where Years Later It May Be Unconsciously Recalied.

or Also Recalled at WIIl.

What Changes in the Nerve Celis in the Brain Take Place, or How These Record, Is the Subject of

Much Experimentation and Investigation. As Yet Nothing Definite Has Been Ascertained.

imfossible in a popular article of this kind.
et us, therefore, consider this interest-
ing subject in a less ambitious way. We
will suppose, for the sake of illustration, we
know of a person born without taste, touch,
sight, hearing or smell. Such a misfortune
will, perhaps, if we visualize such an indi-
vidual, make us realize that sensation is
really the part of our physical machinery
that provides us with our understanding, or
knowledge, as it is called, of the world
around us. A very little consideration will
demonstrate that a person without sensa-
tion can have neither impression, thought
or rccollection of the world or of them-

its shape, color and size by the sense of
vision, its odor by the sense of smell, and
its texture by the sense of feeling. The
original impressions, which are rccorded
and thus form a part of our knowledge of
the flower, are said to be spontaneous, and
the storage of all such ideas in this manner,
spontaneous knowledge.

The storehouse of ideas we call the mind
is situated in the brain, and it is plain to us
that some form of mechanical fixing process
must take place here to establish the above
association of impressions, thus to enable
us to know a rose when we see one at some
future time. Indced, such a development
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was an actual one in which two young
people played their parts before the eyes of
the young man’s mother as she stood, para
lyzed with fear, in an upper window of her
home situated a short distance from th«
scene of the romantic adventure. In the
center panel we show the mechanical opera-
tions that develop a spontancous or origina
impression.

In carly life most of our impressions are
spontancous, for the mind and body are d.-
veloping togcther, and the ideas obtaine:
varied and undevelopt as they may be, fora

(Continucd on page 788)
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What Your Hands Reveal

By DR. W.de RERLOR

tions, their lines and the thumb in
articular formed an invaluable
index to a Man’s Heart, Mind and

ID you ever stop to think that the Your Hands An Index
hands by their shape, their mo-

Soul?

upon his hma , AU PUDDTIDME i pa
rggative of a Thumb.” And, indeed the
Thumb is the one distinctive mark which
Jifferentiates Man from the brute.

THE ART OF GESTURE,

The art of gesture, employed by the
Greeks of three thousand years ago, placed
hem for all times as the greatest expon-
nts of Art. They understood the poten-
ialities of “hand postures” as a means to
xpress grace and beauty of movement in

e relationship of everyday life. As a

atter of fact, all of the drawings left by
he early Egyptians upon the walls of their
Pyramid chambers and Temples express a
far deeper meaning, based upon psychologi-
tal myzteries which escape our understand-
i to-day.
m%eally, );t must be confest that the Ancient
Civilizations knew far more about the psy-
thology of the hands than ourselves. Their
writings are replete with references to them,
oth from the medical, psychological and
prophetical points of view. The Mystery
of Human Nature is and will always re-
main the most fascinating of studies; and
any form of science or art which will bring

to Your Mind and
Life’s Events

it e

A NEW ART
OUR readers are well aware of

the fact that a man’s character

is mow revealed easily by his
hand-writing, a comparatively recent
art. They also know that there is the
art of physiognomy. Thus, the gen-
eral contour and setting of your )au:e,
the shape of your skull, your fore-
head, all reveal the inner man. Our
largest firms toddy sclect their em-
ployées by hand-writing tests, as well
as physiognomy.

But did you know that the lines of
your hands reveal your character as
well? This is now an exact science,
of which Dr. de Kerlor has made a
life study. The new art has nothing
whatsoever in common with palmis-
try, but is an exact science, just the
same as the science of modern finger
printing.—EDITOR.
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to-day, use the human hand as an index to
diagnosing the patients’ inherent diseases.
For by the formation of the nails, the finger
joints, the skin, the red or white blotches
formed upon the skin of the palm, as well
as by the shape of the fourth finger they
’ * jcertain the various tendencies
is liable. Paralysis, locomotor
and bronchial troubles, con-
eumatism, nervous ailments,
rs are now diagnosed from
» much for the physical aspect
spect. alone, if fully described
hole volume.
ogical aspect is that which
are, however, and upon which
nore fully.

The study of the‘hand is
divided into three distinct
phases:

First. Its motions as an
index and in relation to the
unconscious expressions of
the Inner-self.

Second. 1ts formation as
guide to hcalth, tempera-
ment, character, and latent
faculties.

Third. The structure of
the lines upon the palm as

s to the evdfution of the In-
1al Life.

: use and motions which an
dual makes with his hands will
itaneously produce, in the
of the careful observer, appre-
‘eprobation. While working,
ng, smoking and even sleeping
ssume attitudes that convey:
ss, disorder, laziness, determi-
tion, refinement or vulgarity,
. self-control, nervousness,
isincerity.

CIGAR BETRAYS YOU

rer watch how some men hold
n their hands? The “stingy
nis cigar on a pin or toothpick,
to the last puff. The “com-
it in his fist. The “secretive”
t. The “loose tongued” holds
of his fingers. The “bluffer’
ented holds it by the length of
gers, in the intervals pulling
rom it.

- above all things can be easily
1 the gestures of the Italian
er, as in the east-side Jew of
all” avocation, the Scotchman
‘ness and closeness of motion

- anu wic 1nshman by his exuberant ges-

tures. So also the Frenchman, and who
cannot recognize a German a mile away by
his “strafing,” wave-like motion, and a spit
on the ground, accompanied by his
“Schweinhund” guttural.

Women of the Madonna, Sappho, Bac-
chante, Butterfly or Vampire type, each
have typical motions and expressions of
hands. ch bear their own stamp of vice
or virtue, which make them an easy mark
to the observer in drawing room, street car,
or office.

The hand of the man “who serves,” and
the hand of the man “who commands” do
not escape detection, either. There is the
hand that compels and the hand that re-
pels. You can “spot” them by just observ-
ing them.

Hands smooth and velvety to the touch,
firm and normally warm indicate youth,
health, consistency and fine sensibilities of
the heart. Other " hands, dry, bony or
“raspy” to the touch show the lack of the
finer sensibilities, a cold and calculative
intellect.

It is thru the hands that the sensations of
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Science and Invention for November,

‘“‘Personal Magnetism,” and that our cordial
feelings toward our fellow men, find their
articulate expressions.

When the palm is thick and hard to the
touch it shows a prevalence of coarse in-
stincts, when thick and flabby, selfishness
and sensuality. When the palm is, in size,
proportionate to the fingers and is firm
without much elasticity, it shows: stick-to-
itiveness, plodding and dutifulness. When
elastic, but not flabby, it indicates: imagina-
tion, resourcefulness, reliability; when
flabby and moist: laziness, procrastination
and all its attending weaknesses.

As a rule you will find that the flexible,
elastic hand, thick and warm, reveals a taste
for sensuous pleasures, while the firm, hard
hand is industrious and active.

When hollow it is a sign of love of ac-
tion ; when too hollow : tendencics to violent
temper, and excessive love of arguments.
When excessively flat, it reveals the “fatal-
ist,” one inclined to be ruled by circum-
stances without power or inclination to
react. There are, however, many excep-
tions to the rule.

WHAT YOUR THUMB TELLS.

Before completely judging a man’s char-
acter, you should look at his thumb; for the
sign of superiority of Man over Beast is
the thumb. And the sign of distinctiveness
between man and MAN is their Thumbs.
All great men, men of genius, men whose
power of Individuality influenced the
masses to Thought or Action, had large
and powerful thumbs. Galileo, who dis-
covered that the Earth Revolves round the

1920

Hence the expression:

a murderer’s thumb.” Often we hear,
also: “he has crooked fingers.” In this
case it refers particularly to the fourth
finger, which when crooked, nine times out
of ten, belongs to the inherently dishonest,
or crooked. So look out! If you do not
believe it you should go and study the fing-
ers of pickpockets, while you have the
chance.

The thumb being in direct relation with
the brain centres of Volition, naturally ex-
presses the “dynamic” force in a man, his
Will power. Its length will therefore de-
termine the “quantitative and qualitative”
conditions of the Will. The well balanced
Will is found in a thumb that reaches the
line formed by the first and second pha-
langes of the first finger. A forceful Will,
by a slightly longer and larger thumb,
while the very selfish and ambitious-willed
man is detected by a thick, fat base of
thumb, upon a hard, thick and callous hand.
Not until the child develops its own power
of Conscious Volition does it refrain from
sucking its thumb. Idiots and micro-
cephalics cover their thumbs with their
four fingers. Those who have secrets to
conceal do likewise.

But the Man of courage, fearlessness, in-
dependence of Mind, holds his thumb well
out. The mean and timid hold it close to
the side of the hand, while the stubborn has
it curling back.

THE LINES OF YOUR HAND.

Speaking of—the much misunderstood—
lines of the Palm, you will find on examina-
tion that approximately 85 per cent of the

“
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business organizing minds, clear thinkers,
builders and engineers have straight, well de-
fined and unobstructed Cephalic; otherwise
called, the “head line.” ’lPhis same line in
artists, musicians, actors, authors, orators:
people of Imagination-and Moods, is slant-
ing and wavy. Whereas, among the shy,
diffident, nervous, deprest and melancholy,
this line goes down the palm at a sharp
angle. Among the discontented of the
“Trotzky” type, the militant suffragette, the
revolutionary of the hysterical tempera-
ment, the eternally dissatisfied, the “head
line” does not only slant downward, at all
kinds of angles, but is also intercepted by
many breaks and loop-holes.

Where the Mind is untramelled by all
kinds of non-essentials; where it is virile,
creative and industrious, you will find a
palm absolutely free from the cob-webs
graven in the palms of the dissipated, the
immoral liver, the “worry cuss,” or the
ph{_sically delicate.

he strong and healthy, clear-minded
Man has a clearly lined hand. It stands to
reason, since it is now a recognized thera-
peutical fact that Mind rules Matter. The
sickly Mind has a sickly Hand, and vice-
versa.

Men whose Successes in Life are all of
their own making have unusual clear lined
palms with forceful thumbs. But the poli-
tician or “diplomat” who thrives on the
maxim, divide ct impera, have palms strewn
with a maze of detailed lines. They have
so many things in their Minds to carry. ...

(Continued on page 790)
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Popular Astronomy

By ISABEL M. LEWIS, M. A.

tions are not made to the long list of

Of U. S. Naval Observatory

with a powerful telescope either by visual

SCARCELY a year passes that addi- Has the Earth an Une cter could be picked vp against a dark sky

catalogued members of the sun’s fam-

ily. Usually the newly discovered

body is a small planetoid possibly five

or ten miles in diameter picked up by pho-

tography at a distance of one hundred mil-
lion miles or more from the earth. Yet so
thoroly does the astronomer canvass the
heavens, so powerful are modern telescopes
and so highly developed are modern meth-
ods of observing that it is probably safe to
say that no undiscovered object even as
small as fifty miles in diameter exists in-
side of the orbit of Jupiter or within four
hundred million miles of the earth,

Tho the discovery of small bodies in close
proximity to the planets is more difficult
than the discovery of bodies of the small
size against a dark sky, owing to the blind-
ing glare of light reflected %rom the sur-
face of a planet, extremely small satellites
of the outer planets have been discovered
close to their primaries.

The innermost satellite of Jupiter (Satel-
lite V), discovered by Barnard in 1892, is
only one hundred miles in diameter and lies
so close to the brilliant planet (sixty-seven
thousand miles from its surface) that it can
only be seen by the most skilful observers
with the most powerful telescopes. Phobos
and Deimos, the two tiny satellites of Mars,
revolve respectively 3, miles and 12,480
miles from the surface of Mars and it is
estimated that Phobos, the brighter of the
two, is only ten miles in diameter. To dis-
cover such a tiny point of light is a far more
difficult feat than to find it again when the
exact point at which to search for it has
been predicted.

discovered Moon?

It must be remembered that in addition
to being close to a brilliant planet the tiny

moons of Mars are distant from the earth
never less than thirty-five million miles
while Satellite V of Jupiter is nearly four
hundred million miles away at the nearest
approach of the planet to the earth. Phoebe,
the outermost satellite of Saturn, is two
hundred miles in diameter and it never
comes closer to the earth than seven hun-
dred and forty-four million miles. Yet it is
observable visually as well as photographi-
cally in the most powerful telescopes.

If such minute bodies have been discov-
ered close to bright planets at distances of
millions of. miles from the earth, what is
the probability that a body as small as one
mile in diameter would escape the astrono-
mer’s watchful eye if it were a satellite of
our own planet, Earth?

The power of the earth to hold a satel-
lite against the force of the sun’s attraction
ceases at a little less than four times the
distance of the moon from the earth or
930,000 miles from the earth’s center. Be-
yond this point any object would yield to
the superior attraction of the sun and for-
sake the earth to become a satellite of the
sun, thus becoming itself one of the planets.

Now, any object one mile in diameter on
the surface of the moon, can be made out
with ease even with moderate size tele-
scopes, while in powerful telescopes objects
one-quarter of a mile in diameter are dis-
tinguishable. At the distance of the moon,
then, any object a quarter of a mile in diam-
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or photographic means far more easily than
such a minute point of light as the satellite
Phobos, ten miles in diameter and some
forty or fifty million miles from the earth,

i
!
!
'

bathed in the rays of a brilliant

Certainly no object within the fiel
earth’s gravitational attraction as
one mile in diameter could elude the
omer’s eye under favorable observi
ditions.

An object ten miles in diameter &
half the distance of the moon, or
miles from the earth, would subtend

le as great as that subtended by the:

ars when near its opposition to t
and would appear to be fully as b
alt‘l object if viewed at night against a
sky.

A moon one mile in diameter at a dis-
tance of 12,000 miles from the earth’s cen-
ter or 8,000 miles from its surface, would
subtend the same angle, but it would al-
ways be lost in the carth’s shadow at night,
which at a distance of 8,000 miles from the
earth’s surface has a diameter only a few
miles less than that of the earth itself. Yet
when transmitting the sun in the daytime, a
phenomenon which would occur twice 3
year, the little moon would easily be picked
up as a black dot on the surface of the sun
and it could be found in the twilight hour:
in low latitudes with the smallest telescopes.

We feel safe in concluding, then, that
there can exist no undiscovered object .
volying about the earth as great as a i,
in diameter within 930,000 miles of th,
earth’s center which represents the limit of
its gravitational field.


www.americanradiohistory.com

Science and Invention for- November,

Now there exists a critical point close to
each planet’s surface within which it is im-
possible for a satellite to exist intact. For
a non-rotating satellite this limit is 2.44
radii of the planet (called Roche’s limit L) ;
for a rotating satellite it is somewhat greater
as the centrifugal force due to axial rota-
tion increases the tidal strains and causes
the satellite to become disrupted at a greater
distance from the planet than if it were a
non-rotating body. The critical point also
depends upon the relative densities of the
planet and satellite and upon whether the
planet is homogeneous thruout or not. At
the breaking point the satellite is drawn
out into a prolate ellipsoid of revolution
with the major axis about four times the
minor axis and satellites near the critical
limit for their primaries should appear
noticeably elongated in the telescope.

For Mars the critical point at which a
satellite would break up is less than 2.70
radii of the planet—for Phobos is intact at
this distance. For Jupiter the critical limit
must be less than 2.55 radii which is the
distance of Satellite V from Jupiter. The
outer rim of the outermost ring of Saturn
is 2.32 radii from the center of Saturn and
so it comes well within the critical limit
even for a non-rotating satellite,

The rings of Saturn furnish a good ex-
ample of the dissolution of a satellite into
minute meteoric particles and of the sym-
metrical distribution of the resulting par-
ticles in the plane of the planet’s equator
where the gravitational attraction is great-
est owing to the equatorial bulge of the
planet which results from rapid axial rota-
tion.

It has been demonstrated mathematically
that close satellites and meteoric rings
must revolve in or close to the equatorial

planes of their primaries and that they are
gradually being drawn in toward the
planets they encircle by differential attrac-
tion exerted upon them by the planet.

View of the Planet Earth in Pre-historic Times as Seen From the Moon.
Iluminating the Entire Half of the- Giobe.

1920

Once inside the critical limit a satellite
must be disintegrated into a ring of
meteoric particles and be distributed sym-
metrically about the planet in the plane of
its equator. The size of the fragments
will depend upon the force of molecular
cohesion. Iron fragments would be greater
in size than fragments of surface rock for
the molecular cohesion for iron is greater
than for stony substances. The largest
meteorites are for this reason the meteoric
irons. Stony meteorites are more easily
disrupted by tidal strains.

The majority of the satellites in the solar
system do lie in or close to the equatorial
planes of the planets they encircle. This
is true of the two small satellites of Mars,
of the five inner satellites of Jupiter (the
four outer satellites being extremely small
and distant from the planet), of the rings
and seven inner satellites of Saturn and
probably of the four satellites of Uranus
and the single satellite of Neptune, tho the
positions of the equatorial planes of these
two planets is not known. It is not true
for our own moon which lies in an orbit
highly inclined to the earth’s equator but
then it is believed that our own moon is
unique in its origin owing to its great size
relative to its primary, the earth, Cer-
tainly in the light of the above facts it is im-
possible that the moon was ever torn from
the side of a fully formed earth—for being
within the critical limit at the time of the
rupture it would have been reduced to
meteoric particles by tidal strains and_dis-
tributed about the earth’s equator in a
meteoric ring.

Since all near satellites are gradually be-
ing drawn in toward their primaries,
Phobos the inner satellite of Mars and
Satellite V of Jupiter, which are now close
to the critical limits for their planets, will
doubtless be ruptured at some future day
and gradually transformed into meteoric
rings similar to the rings of Saturn. More-

This Phase

Here We Also See the S

Pre-hist
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over the rings of Saturn also are being
drawn in toward the planet by inter-colli-
sions of particles and tidal forces and are
being gradually absorbed by Saturn. It is
quite possible that other planets have in
the past possessed rings that have been
absorbed gradually in the course of the mil-
lions of years that have elapsed since the
planets were first formed.

Is it possible, then, that the large me-
teorites that are continually striking into
the earth’s atmosphere are remnants of a
meteoric ring that once encircled our own
planet in its equatorial plane? Also, is it
possible that a ring of meteoric matter is
still encircling our planet within the criti-
cal limit at a distance say of 4,000 miles
from the earth‘s surface? If so what are
the chances that such a ring of meteoric
fragments would be visible from the sur-
face of the earth?

Owing to the curvature of the earth’s
surface no object revolving about the
earth in the plane of its equator could be
seen north of 60° North Latitude or south
of 60° South Latitude. A glance at Dia-
gram II will make this clear. At 40° North
or South Latitude an object in the plane
of the equator 4,000 miles from the earth’s
surface could never appear at a greater
altitude above the horizon than 2214° and
no object within 1,222 miles of the earth's
surface in the cquatorial plane would ap-
pear above the horizon. At 30° N. or S.
Lat. an object 4,000 miles from the earth’s
surface in the plane of the equator would
attain an altitude above the horizon of
about 36°. At night a ring of meteoric
matter, assuming it were existent within
the critical limit for the earth, could not
be seen because it would lic entirely with-
in the earth’s shadow. In the day it would

(Continucd on page 777)

Shows the Earth When “Full,” the Sun
ic Ring Surrounding the Earth, Which

[ 4

Ring Is Made Up of Fragments of a Shattered Sateilite, Which Scientists Now Belleve Existed When the Earth Was Stlil Young.

This Ring In Time Disintegrated Entlrely, the Fragments Falling Upon the Earth In the Form of Meteorites.

There Are Still

Small Portions of This Ring Left, and From Time to Time These Pieces Fall Upon the Earth and We See Them as Shooting Stars.

www americanradiohistorv com
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Phonograph Prize Contest

Phonograph Prize Contest, which has

now come to a happy conclusion. As is

usual with our prize contests, the pres-

ent one too may be termed a huge suc-
cess, judging by the thousands of entries
received by the Editors. It has indeed been
a difficult task for the judges to assign the
prizes, becausc so many real good ideas
were received.

As announced in our July issue, the pur-
pose of the contest was to devise something
useful that can be done with your phono-
graph outside of using it for playing rec-
ords. We felt that a valuable machine that
is only used at an average of one-half to
one hour a day could be used for other
purposes as well, and in this, our judgment
was right, as is amply proved by the thou-
sands of ideas that flooded our offices. Over
4000 entries were received, and of course
most of them were duplications, or ideas
that had been publisht and known before.

In awarding the prizes, the judges have
been guided mainly by the utility of the de-
vice. For that reason the first prize was
awarded to Mr. Ralph C. Moses, because he
showed us how we may construct a simple
fan that can be used for various purposes,
sucth as cooling the room, drying your sis-
ter's or wife’s hair, and other purposes.
Besides, it fulfilled our conditions ideally,
namely, that the device should be readily
attachable to the phonograph without mar-
ring it up, or using screws, etc., to pierce
the wood.

Right here we would say that many en-
tries werc received for fans of a similar
nature, but not one of them had the clever
constructional features of Mr. Moses' fan,
Epd none were quite as simple and as efh-
ient to the minds of the judges.

On the opposite page we illustrate some
of the devices which have been awarded
prizes, as well as those having received
honorable mention. We could publish a
magazine three times the size of ScIENCE
AND INVENTION if we were to describe and
illustrate all of the devices that were sub-
mitted. We will, however, content ourselves
with enumerating here some of the good
ones that were submitted. These ideas,
however, did not seem to us very practical
and for that recason neither prizes nor hon-
orable mention were made, altho we admit
that there are some good idcas among them.
Here is a partial list:

Beverage mixer; toy dancing deyice;
wireless coil tube winder; attachment to
operate motion picture machine; wireless
rotary spark gap attachment; phonograph
burglar alarm,—this device is supposed to
scare the burglar by operating the phono-
graph as soon as the door is opened and
the burglar enters. We are afraid, how-
ever, that most burglars would be wise to
the device immediately, and let the phono-
graph play on; stereoscope motion picture
device; blower and air blast attachment,
operated by the phonograph motor with
flexible rubber tube going to sound box;
the air blast blows off the dust as the record
is played—a good idea but rather compli-
cated; shoe polishing attachment; roulette
game; panoramic lighting device operated
by the turntable; advertising schemes
whereby merchandise is placed on the turn
table in show windows to attract passers-
by; knife sharpener; attachment to operate
sewing machine; tclegraphic code teaching
device; attachment to operate miniature
dynamos; cream whipper; yarn winder;
ring toss game with pegs on revolving disc;
clectrically lighted Christmas-tree holder;
clectrically operated phonograph stopping
device; storage battery charging appliance
in connection with dynamo (?!!); power
transmission attachment; alarm clock and
bell sounding attachment; small cabinet

IN our July issue, we announced our

Announcement of
Prize Winners

phonograph with revolving fan made of
paper strips to be placed on dining table
to chase away flies! Then we have the
automatic phonograph lighting device which
lights the record spot-light as soon as the
cover is lifted. Several good omnigraph
devices also were submitted. There was a
very good idea of a static machine built
right on to the phonograph, using the rec-
ord itself as the revolving pla . of the
Whimshurst machine .

The humorous element was of course not
lacking as usual. Mr. Riza Young of De-
troit, Mich., probably takes the cake by
making an attachment to rock a cradle by
means of a crank attachment on the turn-
table.

Frances Fogarty of Cornwall Landing,
N. J., comes forward to move the phono-
graph out in the kitchen with which to
operate a dish washer, telling us minutely
how it is all done. But we doutt if many
people would like to have their Victrola
in the kitchen.

Now for the prize winners:

FIRST PRIZE $25.00
Utility Motor Attachment.
By Ralph C. Moses, Gideon, Mo.

The drawing shows a small utility motor
attached to a phonograph, to which ihe
power is transferred by means of friction
between the power wi'leel of the motor,
which is either made of rubber or of felt
so as to eliminate slipping, and the turn-
table of the phonograph.

The power wheel is attached to the shaft
of the motor by means of a metal collar
and setscrew centered in the wheel, as
shown in the drawing.

By lengthening the shaft the power and
speed of the motor may be increased or
diminished at the option of the operator,
or the power may be controlled b{v the
speed indicator on the phonograph. hen
the power wheel of the motor is moved
towards the center of the turntable it gives
the motor more power but less speed, but
as the power wheel is moved towards the
outer edge of the turntable the power is
diminished and the speed is increased.

Besides a fan attachment for the motor,
a small emery wheel for sharpening knives,
etc., may be attached in the same way as
the power wheel and fan are attached. A
buffer may also be attached for polishing
silverware, etc, and many other uses can
be made of the small friction motor as are
at the option of the operator.

The felt-lined spring clamp makes it pos-
sible to secure the motor to the phonograph
firmly, and without marring the instrument
in the least.

SECOND PRIZE $15.00
Razor Blade Sharpener.

I hereby submit to your “Phonograph
Contest” an idea which I know will be ap-
preciated by the “hairy sex.” In the draw-
ing will be seen a thin board (wood or
fiber) or even an old phonograph record
will do. I use a strip of felt a little wider
than the ordinary safety razor blade. On
this felt a mixture of very fine pumice
powder and oil is placed. Do not make
the mixture too thin or it will fly all over.
In the drawing is also shown a leather strip
used to “hone” the blade.

The holder is constructed of ribbon brass
54” wide bent over lengthwise into “U”
shape to fit the blades; it is as long as
the blade. The wire is of brass, the top
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of which is ground to the thickness of a
phonograph needle and is fastened to the
strip with solder. This holder will make
the sharpener practically automatic. Alt
that is necessary is to fasten the arm with
a string or wire in a steady position over
either the felt or leather and crank the
machine and “letergo.”
FRED SKROTZKI.

THIRD PRIZE $10.00
Cnimes or Dinner Gong.

A Chimes cu* from 34 x 1-16” steel.

B Spring. .

C Hammer.

D Wood disc ¥4 to 14” thick.

E Pins, nails or screws.

F Weighted base. .

A “record” or wood disc can be used in
place of ordinary record. Pins engage
spring hammer and as they pass release it,
allowing hammer to strike chimes. Posi-
ticn of pins determines melody.

A. G. KALMBACH.

HONORABLE MENTION.
Cleaning Brush.

There are devices on the market for
cleaning records, but none that I know of
do their work while the record is playing™
By means of a simple clamp, two thumb
screws and a little brush, rigged up as
shown in the figure, the sound groove of a
record is cleaned free of dust just before
the needle passes thru it, thereby insuring
a perfectly clean record at all times, with-
out trouble of any sort, such as wiping
records. The hairs of the brush must have
a proper stiffness to remove dust and not

mar the record or produce sound. -

J. LOUIS LENORE.
HONORABLE MENTION.
Bagatelle Game.

In this game the centrifugal force created
by the rotation of a disc placed on a pho-
nograph make the balls rotate and climb
from the center to the outer edge. The
disc is provided with numbered recesses into
which the moving balls fall.

To play the game. Each player selects
balls of one or two colors according to the
number of players. The balls are shaken
up in a pot and poured round the inner
rim. The phonograph does the rest and is
stopt when the balls cease to move and
count is made according to their position
and recorded on a cribbage board or other-

wise.
CHAS. H. NEWTON.
HONORABLE MENTION.
Sound Distorter.

I have found much amusement for myself

and friends in drilling a hole thru a record
from one-half to three-quarters of an inch
from the center and using THis hole for the
post of the machine instead of the one in
the center. The effect of playing a record
in this manner, especially if it be a love

song, is highly amusing.
F. G. SWARTZ, D.D.S.

HONORABLE MENTION.
Buffing Wheel.

The device is for polishing silver spoon:

]

and in fact any silverware about the house
It is simply a friction wheel running on the

turntable. The other end of the

shar:

mounts a_ small buffing wheel made from

several discs of cloth clampt together.
A padded clamp holds the sha
the edge of the phonograph.

(Continued on page 772)
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MOTOR HINT:

FIRST PRIZE $25.00.
AUTO THIEF ALARM.

After his car which was “locked” had
been stolen from the front of Wanamaker's
Store in Philadelphia, the winner of the
first prize came to the conclusion that au-
tomobile thieves in the proverbial words
“Like love, laugh at locks.”

Our illustration shows an alarm which
our correspondent thinks will defy the best

Bal undkr car--

ref sn. closed
.7 lrw'/%r 4ores cor

lonition
W

A Secret or Hidden Switch, Connected With
a Large Electric Bell Under the Car May
Prevent Its Theft.

of thieves. He placed under his car a
large electric bell and his ignition switch
wires have this bell connected in circuit
with them,

In a secret place there is a second switch,
If this is closed, nothing can take place as
long as the cwner’s switch is open, but if
a thief desirous of stealing the car, closes
the ignition switch, the bell rings and at-
tracts everybody. Our correspondent says
that he has tried it on public streets, and
the minute it starts to ring, all cyes are
turned his way.

[As a little suggestion, it seems to us,
that to make the story more complete, he
should have been arrested for stealing his
own car.—Ed.]

Contributed by
CHARLES E. ST. CLAIR.

SECOND PRIZE $15.00.

SIMPLE SUBSTITUTE FOR A
“FUELIZER.”

Our illustration shows the device whose
inventor has been awarded the second prize.
He terms it as a substitute for a gasoline
fuelizer. A small caliber piece of copper
tube is connected to the exhaust manifold
and leads directly to the intake manifold.

The tube is made as short as possible to
save heat and the user is advised to cover
it with sheet asbestos so as to keep the

A Simpie ‘Fuelizer’” Substitute Formed by a

Plece of COfp?er Tube Connected to the Ex-

haust Manifold and Leading Directly to the
Intake Manifold.

exhaust gas on its way to the intake mani-
fold, at as high a temperature as possible.
Of course, there is a certain danger of ig-
niting the gas before entcring the cylinder.

This writer says that tests which he
made indicate a reduction in fuel of about
8 per cent, and he found that in starting
on cool mornings, the operation of the car
was much smoother and quicker. Our il-
lustration makes the construction of this
device, very clear. A dash adjustment for
regulating the flow of the exhaust gas to
the intake manifold, is said to be an ad-
vantage in some cases.

It was found that in throttling down, es-
pecially in very hot weather, there was a
temporary lag in operation, indicating a
poor mixture, and by closing the suggested
cock, the mixture could be enriched.
Contributed b H. T. KRAFT,
Ass't Aero Engineer, Goodyear Akron
Air Station.

- $50.00 IN PRIZES
Paid for “Motor Hints.”

Most of our readers have a car of their
own, and any number of them have made
certain improvements on that car. We
want to know about these improvements.
What we want are P ICAL ideas,
not freak stunts. The idea should be
simple enough, so that anyone handy
with tools can duplicate it. Note that
the idea does not necessarily have to be
electrical in any way.

We would e to have a photograph
of the stunt showing that it was actually
tried, but this is not absolutely necessary
to win a prize. A simple sketch will do
showing the essential parts, etc.

We will pay the following prizes each
month:

FIRST PRIZE...

All other accepted articles, which win
no prizes, will be paid for at the rate of
$2 Articles submitted should not be
long ones. About one hundred to two
hundred words will suffice. Address all
mamncr:gh to Editor. *“Motor Hints,”
care of this publication.

.00.

RECHARGING “RUN DOWN” IGNI-
TION BATTERY.

Sometimes a careless motorist leaves his
ignition switch closed or the lights burning
or perhaps finds a “shorted” wire which
results in his battery being discharged. He
usually discovers this accident when he
wishes to use his car. He will then call a
service station for an expensive repair man
to bring him out a charged battery so that
he may use his car. All this expense and
inconvenience can be eliminated by the
following method.

Have a neighboring motorist drive his
car beside your own and connect his bat-
tery to yours. This can be done with a
short piece of lampcord. Loosen the ter-
minal bolts on both batteries, being careful
not to push the leads out of the terminal
lugs. Remove the insulation from the ends
of the wire and wind the bared wire around
the bolts; then tighten down. The motor
will readily start if the connections are
tight. The positive post of one battery
should be connected to the negative post of
the other. When the motor has become
“warmed” up, carefully loosen the bolts,
being careful not to break the connection
between the discharged battery and the
running motor. Remove the lampcord and
tighten bolts. If your generator is work-
ing properly, a few hours’ driving will put
your battery back into shape.

Of course, this method would be success-
ful only when the battery has become dis-
charged from conditions arising outside
the battery. The author has successfully
started automobiles by the above method.

Contributed by NILES HAGELSHAW.
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THIRD PRIZE $10.00.
CARBON PREVENTER.

The object of this device is to prevent
the deposition of carbon in the cylinders
of a gasoline engine. The contributor pro-
poses to introduce the lower end of the

A “Carbon Preventer,” Formed by Introduc-
ing the Lower End of the Radiator Overfiow
Plpe Into the Hot-Air Suction Pipe.

radiator overflow pipe into the hot-air sw-
tion pipe. This suction pipe should ris
as it approaches the carburetor, so that am
condensed water will run away and noth
ing but steam or water vapor will ente
the carburetor.

The end of the overflow pipe in somx
engines may be run to the hot air casing
surrounding the exhaust pipe. The effec
of this would be to convert any wate
present, into steam, and economy in gaso
line resulting from increased power i
claimed for this arrangement, in additio
to the elimination of carbon in the cylin
ders.

By either of these arrangements a cer
tain amount of water vapor is drawn int
the mixture, so as to produce the desire
effects.

Contributed by WALLACE C. MILLS.

IMPROVED AUTO IGNITION
SYSTEM

I present herewith a diagram of my aut
mobile ignition system which is the Atwat
Kent system, as shown in the diagram.

I connected a glass plate condenser, mac
of four plates 5 x 3”, coated on both sid
with tin-foil, across the secondary leac

.Spark Plugs
[J]
8
I N——  \Vy
G IS
[y o
Q I v
1y T2
S S
/“?'fL
£ig
it Dustrib
otion | | Tooistrigotor v 7e

The Contributor Claims That He Obtaimg

Much Hotter Spark With Condenser Cc¢

nected Across the Secondary Wires, as I
cated Here.

which gives a much hotter spark. This .
vice proved very efficient on my “Pullrmz
car, | get more power and more mil ez
per gallon of gasoline.

Contributed by RUDOLPH YOUN G
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phone as a necessity in the home. The
housewife uses it for “visiting”; for
reminding her husband at_the office
to perform certain shopping duties
during the lunch hour; for giving orders to
her groceryman; and for divers other pur-
poses. The people in the country use it
perhaps even more. In case of sudden sick-

PEOPLE nowadays look upon the tele-

Fig. 3 Snows tne simpiest 1eiepnaone System
With Ringing Circuits,—Which Represents a
‘‘Series’_ Telephone, Without Any Induction
oils. Figs. 4 and 5 Show Two Types of
Wall Teleph for H Use.

[2)

ess or accident, the doctor can be sum-
oned quickly—and many times a life is
aved by prompt action. As a quick means
f securing aid in case of fire, robbery, etc.,
s protective value is unquestioned. As a
ime saver between the house and barn,
arage or other buildings on the farm—or
s a means of communication between the
estibule or janitor's room and the tenants
f an apartment building, its value is not
o generally appreciated, but its usefulness
Fn be easily shown.

How often, when at work in the barn or
arage, have you gone back to the house
[nr something forgotten or overlooked—
nd then walked back again? How

ipinal Soriey

Diagrams Showing Connections of Battery

ind Induction Colls in Common Type of

ouse Telephone. The Transmitter Is Con-

cted in the Primary Circuit of the Induc-

Yon Coll, and the Fé?cel\{:r In the Secondary
rcu

How to Install
Telephones

often has your wife gone to the barn
to find you for some important matter—
and then walked back again? How
often have you, Mrs. Housewife, chased
down three or four flights of stairs
to get the janitor to fix a faucet or to tell
him to give more heat—and then
walked back again? Do you enjoy
climbing stairs? Is the time you spend
in these trips of no value to you? Itis a
safe bet your answer is “No”. .

A telephone line, illustrated in Fig. 1 and
Fig. 2, leading from the house to the barn,
garage or other buildings puts a quick stop
to this useless waste of time or energy. An
intercommunicating phone hooked up to an
existing bell system in an apartment build-
ing gets quick and efficient service from
your janitor, does away with precious time
fost in talking to pernicious agents, peddlers,
and other undesirables. .

Wiring:—The average person is apt to
look upon the telephone as being too com-
plex for him to understand. He is apt to
feel that only an expert can install a phone
successfully.  You or your fourteen-year old
boy can put up an interphone outfit in a
couple of hours. You do not need experi-
ence to perform the work satisfactorily.
Simply follow the directions given later.

Systems:—There are two main classes
into which telephone systems may be di-
vided ; that done by the owner of a buildg
ing and that done by the telephone com-
pany. Under the first-mentioned class
should come the installing and wiring for
any phones required in the building only;
between buildings; for a short line between
your home andea neighbor; and for exten-
sion bells. Under the latter comes the in-
stallation of outside commercial telephones
by the local Telephone Co. and private
branch exchanges.

Fig. 3 shows perhaps the simplest type of
an interior phone system between two par-
ties. Reference to the figure shows the
signaling as done with two batteries, double
contact push-buttons, and ordinary door-
bells of the vibrating type. Removing both
receivers from the hooks closes the cir-
cuit through the transmitters, receivers, and
batteries. In connecting up the two bat-
teries be careful to avoid having them
“buck” each other when the talking circuit
is made.

Operation:—To ring Station B press the
double contact pusher at Station A down
to dotted position 2. Current may flow
then thru wires a, b, bell ¢, hook switch d,
e, f, and back to Station A battery, thus
ringing Station B bell.

Talking Circuit:—Removal of each re-
ceiver from its hook allows the hook
switches to rise to dotted position 2, break-
ing the lower contact and making an upper
contact. At the same time, removing pres-
sure from the push-button at Station A
allows the pusher to assume its former po-
sition 1. Current then may flow from the
positive pole of the battery at Station A
through wires a, b, Station B battery, re-
ceiver, transmitter and hook switch, and
upper pusher contact, e, back through line
wire, f, Station A pusher, hook switch up-
per contact 2, transmitter and receiver to
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negative pole of battery, thus completing the
talking circuit.

Two Party Commercial Set:—Fig. 4 and
Fig. 5 show typical interphones of the wall
type made by two of the leading manu-
facturers. The outfit consists of two such
instruments and is suitable for a private
line between two rooms in a building, and
for house to barn or garage, where dis-

el stapres

Frg- 1

Figs. 11 to 14 (Above) Show the Simple Prac-

tical Detalls to Be Followed in Running Tele-

phone Wires Both lfn:‘lde of House and Out-
of-doors.

tances do not much exceed 1,500 feet. Either
station can ring and talk to the other. Fig.
6 shows a wiring diagram for the connec-
tions of the Western Electric set and Fig.
7 shows another diagram for installation
purposes. Three dry cells are sufficient to
operate this set satisfactorily for distances
up to 750 feet, using No. 18 B. & S. gage
copper line wire. etween 750 feet and
1,000 feet an additional cell is required ; and
5 cells at each Station are necessary be-
tween 1,000 and 1,500 feet.

Installation :—To fasten the wall phone
set properly to a brick, cement or stone
wall, drill holes into the wall at the proper
location for the screws. Then plug the holes
with wooden plugs and fasten the wall set
to them with wood screws. Use dry wood
for these plugs and make certain the plugs
are large enough to hold securely.

Lightning Arresters:—Fig. 8 shows a
type of arrester suitable for use where
there are no neighboring power or lighting
circuits. Fig. 9 shows a typical arrester

(Continued on page 804)

- &
Fig. 10 Shows Method of Installing Telephone
In House, Together With Lightning Protec-
tors and Ground Wire for Both Grounded and
Full Metallic Systems.
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HE Optophone, the invention of

Dr. E. E. Fournier d'Albe of Lon-

don, has been modified and devel-

oped by an electrical engincering

concern of Glasgow, Scotland. Its
purpose is to enable the blind to read ordi-
nary printed matter—such as books or
newspapers. This is accomplished by pro-
ducing in a tclephone receiver series of
musical notes forming tunes or musical
motifs, representing the various letters as
these are past over by the instrument in
traversing a line of printing,

Up to the present time the only means
available for enabling the blind to rcad have
been raised type systems, such as Braille
and the Moon, adapted to be read by the
sense of touch. These methods are sub-
ject to considerable disadvantages, such as
the necessity for having specially printed,
expensive and bulky books and the conse-
quent limited amount of literature avails
able, and the difficulty of acquiring the
necessary secnsitiveness of touch, especially
by adult blind persons.

These disadvantages are overcome by the
Optophone. It renders all ordinary
printed works, including type-written mat-
ter, available to the blind. It depends not
upon the sense of touch, but upon hearing,
which is usually quite sufficiently sensitive
with the majority of blind persons, and
reasonable facility in reading by its use
can be attained after comparatively few
lessons.

SELENIUM SOLVES THE PROBLEM,

The instrument depends for its action
upon a remarkable property of the chemical
element selenium, the electrical conductivity
of which in one of its physical forms (grey
crystalline) varies greatly in accordance
with the amount of light to which it is ex-
posed.

If a telephone receiver (essentially an in-
strument sensitive to changes in electrical
currents) is connected in series with an
electric battery and a porcelain tablet hav-
ing on its surface two separate conducting

1480

Figure 5—This illustration Shows the Varl-
ous Tones Used in the “Optophone,’”” Each
Tone MHaving a Different Frequency and
Forming Together, What Is Called a ‘‘Scala."
The Position of the Scala With Respect to
the Type Lines Is Here Clearly lllustrated.

“Optophone’”--Com-
bining Optics and Se-
leniume--Is NowAvail-
able, Whereby the
Blind May Read--by
Sound Code

lines of grafite connected together or
bridged over by light-sensitive selenium, a

current will pass thru the telephone, and 3

\\Har sekriom oroge.~
~rOCUSSING fens
Qpjective and miniticoan agjus:
~ 1ing lens

9.2

Figures 2 and 3—Illlustrate Dlagramatically

the Optical and Selenium Celi Arrangement,

as Well as the Position of the Rotating Tone

Disc and Its Motor in the ‘Optophone,”—the

Instrument That Enables the Biind to Read
by Sound.

the current will vary as the lighting of the
tablet is varied. The prepared tablet is
called a “selenium bridge.” When flashes
of light are thrown on to the selenium
bridge at a rate of 256 per second, the
current will rise and fall at that rate and
the telephone will sing out the note C
(middle C of the piano). If the pulsa-
tions of the light are at half that fre-
quency, that is, 128 per second, the tele-
phone will sing out C an octave lower, and
with 512 pulsations per second, the C one
octave higher and so on. The telephone
can therefore be made to sing any tune by
the proper succession of sets of pulsations
of light applied to the selenium bridge.

In the Optophone a selenium bridge is
exposed to successions of sets of light
pulsations, which vary according to the
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forms of letters as these are past o
traversing a line of printed type, eachigi
being indicated in the telephone by a:
acteristic motif comprising successig pd
single notes and chords. Printed #¢
are thus translated by the Optophoni
a sound alphabet, which can be ;
learned.

ARRANGEMENT OF THE OPTOPHON
INSTRUMENT.

The arrangement of the Optoph
illustrated diagrammatically in Figs.
The printed page to be read is
face downward on a glass plate sup >
on a suitable stand. Beneath the plate
a tablet of porcelain pierced with an apeq
ture to permit the passage of light upwar
and so through the glass on to the pape
The upper surface of the tablet—aroun
the aperture—is prepared as a semsiti\
selenium bridge and connected up to a ba|
tery and a telephone. The selenium bridyf
receives only light reflected from the pag;
The light used is obtained from a sma
straight filament electric lamp placed l4
neath a rotating disc perforated with smy
holes arranged in five concentric circles nea
its edge. This disc is illustrated in Fig. -
For the sake of clearness and simplicity i
the diagrammatic arrangement, Figg. 2 an
3, the lamp is shown immediately belo
the rotating disc. In the instruments no
being made the lamp is so arranged, in oot
junction with a reflecting prism and cylir
drical lenses, that an image of the filame:
is produced in the plane of the disc, radial'
across the circles of holes. ’

The disc is kept in rapid rotation !
means of a tiny magneto-electric mot:
driven by current from small seconda:
cells. Above the disc there is an opfic
system which throws on to the paper :
image of the lamp filament as it would '
seen thru the perforations in the disc. 1

(Continued on page 782)

Battery Is Connected Up to ietepno
celver, In Conjunction With the Main
um Bridge and the Balancer Selenium
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Practical Chemical Experiments
By PROF. FLOYD L. DARROW -

ature
Including “Thermit”’

Fire and High Temper-
Experiments

Prepa;ll?lg Hydrogen by Passing Steam Over Hot iron

Quicklime_ In Home-Made
Electric Furnace. ‘

king
:

f

o

“\ROM the days of the Cawve man to
the present moment, the mastery of
fire and the attainment of high tem-
peratures have been indispensable to
progress in the arts and industries.

yits aid primitive man cooked his food,

hioned his implements and lighted his

k. The glare of the open camp-fire

:d wild animals within his range. Very

dually thru his experiences with fire

'‘acquired a rudimentary knowledge of

arts of ?ottery, glass-making and the
allurgy of the simple ores. With each
ance in the degree of heat obtainable in
furnaces, have come additional triumphs
science and new commercial processes.

: alchemist in his vain endeavor to trans-

e the baser metals into gold, knew no

ver temperature than that obtained from

burning of good beech wood. Then

e coal and gas with the forced draft, to

pllowed by the oxy-hydrogen blowpipe,

blectric furnace, thermit, the oxy-acety-

- torch and the explosion of cordite.
eratures rivaling those of the sun are
within our grasp and subject to our

trol. In this article we shall take up

e of the sources of high temperatures

exp;riments that can be performed with

r aid.

‘he Oxy-hydrogen Blowpipe: For three-

rters of a century the oxy-hydrogen

vpipe represented the acme of high tem-
iture attainment. The heat of its flame

used for glass-working, for making
ficial gems, for melting platinum and

:rever the “highest” temperatures were

uired. Its construction is shown in Fig.

As will be noted, the oxygen passes

ngs in an Electric Combustion Furnace.

At Left:—
Burning Iron
Wool in the
Oxy - Hydro-
en Flame.
he Cylin-
drical Tank
Contains
Oxygen.

At Right:—
Makin gb a

y
Sealing Two
Glass Tubes
Together. A

Experiment.

thru the inner tube and the hydrogen thru
the outer one, the two gases mingling at
the nozzle and burning with a fierce heat.

In the absence of a cylinder of comprest
hydrogen ordinary illuminating gas may
be used with excellent results and in place
of a hand blowpipe an ordinary blast lamp
will be very satisfactory. A cylinder of
comprest oxygen, however, will be indis-
pensable and this can usually be had in
any city from companies that use it for
welding purposes. ,

Having wired the rubber tubing securely
to the cylinder of oxygen and to the blast
lamp, turn on the hydrogen gas and light it.
Then very gradually admit oxygen to the
blast lamp and regulate the supply of gas
and oxygen until you have a small blue flame.

Into this flame thrust the end of a nail
or long iron wire and note the vigorous
shower of sparks. If this can be done in
the dark the effect is exceedingly brilliant.
To protect the table from the falling
globules of molten iron place beneath the
lamp a sheet of asbestos paper or a layer
of sand.

The Limelight: First don a pair of
smoked glasses. Grasping a piece of quick-
lime with a pair of tongs hold it in the
oxy-hydrogen flame. Almost immediately
the quicklime will be heated to brilliant in-
candescence—dazzling in its brightness. Not
so many years ago before the use of elec-
tricity had become so universal, the calcium
light was the sole source of illumination
for stereopticon pictures and the stage.
From this latter use comes the familiar ex-
pression of “being in the limelight.”

It will also be found interesting to try
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Ignition of “Thermlit” Giving Molten
iron at 3,000 Degrees Centigrade.

the flame upon other substances such as
aluminum, copper and various minerals.

Sealing Glass Tubing: To make a suc-
cessful joint by sealing together two pieces
of glass tubing is a rather difficult opera-
tion but frequently one of very great prac-
tical importance.

For this purpose either gas and hydro-

en may be used or gas and comprest air.

or obtaining comprest air a small blower
and electric motor are essential. A foot
bellows may of course be used but it is
never as satisfactory. Instead of the blast
lamp a small hand blowpipe, or brazing
torch, will be necessary.

First see that the ends of the two pieces
of glass that are to be sealed are squarely
cut. Then clamp each to a ringstand and
bring them into perfect alignment with the
ends about a quarter of an inch apart, as
shown in Fig. 2. On the opposit¢ end
of one piece of the pieces of tubing place
a short piece of rubber tubing and clamp
it tight with a screw clamp. On the cor-
responding end of the other piece of .glass
tubing connect a three-foot length of small-
bore rubber hose and take the end of it
in the mouth. Now start the blowpipe and
reduce the flame to as small a size as pos-
sible. First soften the ends of the glass tub-
ing thoroly and evenly and then very care-
fully bring them together. With the fine
needle-like flame of the blowpipe quickly
and skillfully soften the glass about the
joint, being careful to soften it uniformly
about the whole circumference. If the glass
sinks in at any point very gently blow thru
the rubber tubing held in the mouth. If a
bubble appears at any point use very -gentle
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Science and Invention for November, 192(

Hydrogen

Figt

Magnesrun ribbor - 79'7”/?

osreRys

’Flg. 1—Sectional View of Oxy-hydrogen Blow

Flg. S'l%'h

Welding, Brazing and Anaiytical Work.

In One of the Accompanying Photographs.
Highest Temperatures Known. Street

suction. The object should be to leave the
glass as thick as possible at the joint and
slightly larger in diameter than the glass
on either side of it. If this can be accom-
plished the joint instead of being a weak
spot will actually be stronger than the rest
of the tubing. .

A little patience and persistent practise
will bring success and skill.

Thermst: Among the most notable
triumphs of high temperature achievement
is that of thermit welding. If you go into
the locomotive repair shops of any great
railway terminal you will ind men wearing
large, colored glasses at work tapping white-
hot molten steel at a temperature of 3,000
degrees Centigrade from a conical vessel
into a sand mold built about the broken
parts of some locomotive drive wheel or
portion of the frame. These men are em-
ploying the “thermit” process and this dis-
abled locomotive will be ready for service
within twelve hours after its arrival in the
shops. Furthermore, the welded part will
be stronger than it was originally.

But what is thermit? The name sug-
gests heat and this is the meaning of the
term. Soon after the production of alumi-
num and the determination of. its proper-
ties in 1854, it was discovered that, if this
metal were heated with.one of several metal-
lic oxides, a chemical change of explosive
violence would take place, liberating vast
quantities of heat and blinding light together
with the molten metal at a temperature
much higher than its melting point. One
of the first metals experimented with was
iron and the result was the production of
the superheated, liquid metal at nearly
double the temperature of molten steel.

The thermit mixture consists of aluminum
dust and iron oxid and the chemical change
which takes place is exprest by the follow-
ing equation:

2A1 + Feh—=A1l:0, 4 2Fe.

Homemade Thermit: These high temper-
atures may be easily produced in the home
laboratory and very striking demonstrations
carried out.

Mix about equal quantities of aluminum
dust and red iron oxid, or ordinary rouge,
and place the mixture in a small iron or
tin dish mounted on the ring of a retort
stand, as shown in Fig. 3. Beneath it
place a small box containing an inch-layer

Fi 3—Araparatus Set Un

ar Ralls and Many Ot

of sand. In a little depression in the top
of the mixture place a half teaspoonful of
ignition powder, made by mixing equal parts
of magnesium dust and powdered potassium
chlorat, and into it thrust a short length of
magnesium ribbon. .

Light the magnesium ribbon and with
great rapidity the reaction will spread thru-
out the mixture, producing intense light and
liberating white-hot molten iron, which will
melt a hole thru the iron dish and flow in
a stream of dazzling brilliancy into the sand
box below.

Melting a Hole Thru a Sheet of Iron
Beneath %Vater: A unique variation of this
experiment consists in arranging apparatus
as shown in Fig. 4. In the bottom of a
good-sized battery jar place a 2-inch layer
of sand. On this layer of sand place a
small tripod covered with a thin sheet of
iron. Fill the jar two-thirds full of water,
set it on the base of a retort stand. On the
ring above place a folded filter paper con-
taining a mixture exactly like that used in
the previous demonstration. Upon igniting
the thermit the molten iron will drop thru
the water and striking the sheet iron will
melt a hole thru it.

Thermit Welding: Obtain a 2-inch length
of hollow tiling about an inch and a half
in diameter and place it on a sheet of soft
iron or steel about a quarter of an inch
in thickness. Fill the tile with a mixture
of thermit with ignition powder and mag-
nesium ribbon at the top. Upon ignition
the molten iron will run to the bottom and
fusing with the sheet of iron beneath will
weld upon it a boss which cannot be re-
moved by the most vigorous hammering.
It will be noticed, too, that the sheet of iron
has been softened clear thru.

Electric Furnace: Still higher tempera-
tures than any already described are ob-
tained with the electric furnace. Electric
furnaces are of two kinds—arc furnaces
and resistance furnaces. Either type of fur-
nace can be made by the amateur but the
former more readily than the latter, princi-
pally for the reason that the Nichrome wire
necessary for the resistance furnace is con-
trolled by patents and it is practically im-
possible for anyone other than a licensed
manufacturer or an educational institution
to obtain it. Resistance furnaces,-however,
of both the combustion and the crucible

Which Yieids One of the Highest Temperatures Yet Attained In Chemistry for
owing Two Pleces of Glass Tubing Clamped In Position for Sealing, as lliustrated
for Experiments with “Thermit,”
er Steel and Iron Junctions Are Welded by “Thermit.”

Which Produces One of the

types can be purchased, and they will b
found exceedingly useful.

Making an Arc Furnace: The material
necessary for this furnace are fire clay
asbestos fiber and water glass.. A mixtur
of these ingredients will quickly dry anc
harden into a fireproof mass of low hea
conductivity.

First select a box about 8 inches long anc
4 inches square. Bore a hole a little abov:
the center of each end just large enough t
take a standard arc light carbon. u%‘in
mix some of the fire clay, asbestos fiber an¢
water glass until a doughy mass is obtained
and pack a layer one inch thick in the bot
tom of the box, forcing it down as firml:
as possible. Now insert an ordinary glas
tumbler in the center of the box and thrus
two wooden pins the size of light carbon
into the holes at the ends. Around thes
pack as tightly as possible more of th
mixture, completely filling the box. Se
Fig. 5. Smooth off the top and fill :
the cavities with a mixture of fire clay ar
water glass alone. In similar manner mak
a cover of the same size and about an inc
thick. Place the box and contents togethc
with the cover in some warm place, prefe:
ably on the top of a furnace and allow thes
to dry for several days. At the end of th:
time the box may be broken away and tt
tumbler and pins removed. The rough aj
pearance of the outside may be remove
by retouching with a little fire clay an
water glass. :

Now insert in the holes at the ends tw
electric light carbons to which stout piec
of copper wire have been securely fastene
With a suitable resistance in series the fu
nace may be connected directly to a houw
lighting circuit. Upon striking the arc |
bringing the carbons together and the
slightly separating them, a blinding lig!
and intense heat will be obtained.

_Try its temperature by placing in the a
ineces of various metals, lime, quartz, et
n a small fire clay crucible placed into tl
cavity just beneath the arc, metals may |
melted and fusions made.

Producing Hydrogen With the Combu
tion Furnace: 1f your laboratory affords.
resistance furnace with a silica combusti
tube, a number of very interesting expe:
ments may be performed.

(Continued on page 814)
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Constructing a Demonstration Motor

HE accompanying diagrams and photo
rshow a simple form of electric. motor

which I have used considerably in
emonstrating the principles of motors to
igh school classes in physics and which
tudents of electricity will find of interest,
am sure. .
To operate the motor with a permanent
1agnet field, the horseshoe type steel mag-
et is mounted in an upright position as

rig.t

rig.2

‘Iagram at Filg. 1 Shows How to Connect
p Fleld Coll and A’vv'lmtature to Make a Serles
otor

ig. 2—Shows Connections for Shunt Wound
Motor with Wound Fleld and Armature.

ig. 3—Shows the Simple Connections for
sual Form of Demonstration or Toy Motor,
aving an Armature of Several Turns of
fire and a Simple Fleld, Composed of a
teel Horseshoe Magnet with No Colis

Wound Upon It.

rig3

By C. A. CLARR

shown in the drawing. A powerful mag-
netic field is induced between the north and
south poles, as we know. In this field is
supported in a freely rotating manner the
armature, which is-formed of several turns
of No. 14 B. & S. gage bare copper magnet
wire. A piece of wire 28 inches long is suf-
ficient usually. The armature turns are held
together at A and B with a few turns of
silk thread, or fine insulated copper wire.
The upper bearing is made of hard rub-
ber or fiber, and the lower bearing of brass
or copper with a cup-shaped depression
formed into it, in which the pointed end of

lllustration to the Right Shows How Author
Constructed the Simple Demonstration Elec-
tric Motor Which il Prove of Interest to
All Electrical Students. It Operates on the
same Principle as the Larger Motors Which
Run Our Trolley Cars and Various Other
Machinery and Devices.

the armature wire may rest, and also to
make contact with one side of the circuit, as
is evident from the diagrams. The upper
end of the armature is bent slightly so as
to make contact once in every revolution
with the contact brush held in the brass
side-screw shown. This motor will operate
at high speed on one cell of battery. Those
wishing to experiment with or demonstrate
the principle of the series and shunt wound
motor, may do so by substituting a soft iron

bar of the same shape as the horseshoe mag-
net, the legs of which are wound with cot-
ton covered magnet wire, or simply annun-
ciator wire, using about No. 18 or 20 gage
wire for the purpose.

Electrically Operated Poultry Feeder
By GEORGE E. PERKINS

’

HEN keeping poultry and it is

necessary to go away for the day,

arriving home late at night, it either
ans that the birds lose their evening meal
| the neighbors have to be troubled with
leding them. A feeder that will auto-
atically feed the birds at a predetermined
rur does away with all this bother and it
n be used even when at home, as the hop-
'r can be filled in the morning when feed-
g and at night the chickens will be fed at
iy hour decided on. The following de-
ibes such a feeder:
A box is made in the shape shown, with
hinged door at the bottom and a thin
vard dividing it into two parts. This is done
r two reasons, first to prevent the grain
om running too fast and second to take
e weight off the trap door, for if the en-
e weight of the contents was allowed
come on the door it would require an
ra large magnet to trip the device.

he tripping device consists of an electro-
gnet, which attracts an iron armature,
ich has a hook at the end to hold the
r in place. When the magnet is ener-
ed it attracts the armature pulling the
k from the door, allowing it to open and
grain to flow. The magnet may be
tained from an old bell or telegraph in-
rument or else made from a soft iron
re 3" dia., by 3” long, wound with 14
ers No. 20 cotton covered magnet wire.
¢ grain dropping from the hopper strikes
cone ‘shaped tin deflector, which is
tened to the hopper by means of two
irons, and is spread in a fairly large
cre, thus allowing the hens to get it with-
it crowding.

wiring

=

Oetoi/s of
Irigger

When You Wish to Go Away, but Stiil Do Not
Wish to Deprive the Poultry of Their Regular
Meal, This Alarm Clock and Electric Switch
Arranged for Dumping the Grain at a Pre-
determined Time, s Just the Thlng. A Few
Dry Celis Furnish the Necessar ower for
Actuating the Eleé:lro-anagnctlc rip on the
n Door, .
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The time switch which operates the de-
vice is easily made and can be used for a
number of uses other than this device. The
principal part consists of an ordinary alarm
clock. To the top of the key that winds
the alarm spring a binding post, taken from
a discarded dry cell, is soldered. This is
used to hold the switch blade and also for
a connection for the wiring. A block of
wood is cut to the shape shown and a flat
piece of brass is fastened to it as shown
for the second contact. This piece should
be allowed considerable spring, so that the
blade when passing over it makes good
contact. A screw below the spring acts as
a stop for the blade. This block of wood is
clampt to the side of the clock by means
of a band of metal drawn tight by a bolt.

The action of the device is simple. The
alarm is set in the ordinary manner, with
the switch blade in a vertical position. The
hopper is filled with grain, the trap door
being held up by the hook. When the hour
for which the alarm is set arrives the blade
passes over the brass spring, as the key
which holds the blade commences to re-
volve, the circuit is completed, the magnet
energized and the armature attracted, trip-
ping the door and allowing the feed to flow.
After passing over the spring the blade is
stopped by the screw and as it is not in
contact with the spring no current is used
except for the second in which the blade is
passing over the spring.

The clock and battery may remain in the
house or the clock with the battery may be
contained in a box located near the hopper.
The clock may be used the same as usual
when it is not in service as a time switch.
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The Chemists’ Flower Garden

F science continues to udvance as rapidly
in the future as it has in the past, man
will not depend upon methodical Nature
to produce life. Chemistry will supplant
her and with the aid of diabolical mix-

tures it will be able to produce living things.

AL 7.4 ISR NI B N DOy AL DU PN S PO s 29

produced resembles the plant in appearance,
grows and develops as one, has twigs,
leaves, and protuberances which closely re-
semble fruits. But the wvital spark of life
is absent. They are as dead and as cold
as the stones themselves. The divine touch
of giving life to inanimate things has not
yet been given to man. But science can
produce seeming life. A seeming life so
realistic that the uninitiated are dumb with
wonder.

By DR. E. BADE

Such an effect can be produced with the
chemists’ flower garden. A chemical seed
dropt into a clear transparent liquid begins to

The Jar Shown Below Contans a Chemical
Tree Grown From a Ntlalnoaneu Sulfate Crys-
al.

center View Shows a Typical Chemists’
Flower Garden, While the Lower Picture
Shows Chemical Tree Grown From Cobalt
Nitrate,
germinate after a few scconds of expectant
watching. The impossible has been ac-
complisht. Spontancous germination is a
fact! But watch! Already a long shoot
has been developed, it grows momentarily
longer, it stops, seems to hesitate, when
suddenly a protuberance is formed. The
fruit! = Another shoot has meanwhile

reached the surface of the liquid, begins to
spread, and a leaf or two has been de-
veloped.

e liquid used is ordinary water glass
slightly diluted with water. (Two parts of
sodium silicate to one part of water.) For
cande cructale no larger than one half or

o e - , |
crystals, form thin delicate shoots in th'
liquid.

A number of these crystals placed into
tumbler of the liquid soon begin to spros
and the heterogeneous mass with its var
colored bands, threads, knotty twigs, ar
leaves give a fine example of marine pla
life among the corals.

All the plants which have been produc:
with these chemicals are one-celled just :
are the plants of the ocean.

Automatic Temperature Indication

Herewith is a description of an automatic
temperature indicator which I have found
useful. A glass tube of the desired length
is obtained; about eight inches is the right
length. It should have an internal bore of
about 14 inch. A bulb is blown on one end
by means of a Bufisen burner flame. A
scale is now made for your thermometer.
Place the tube against the scale in the posi-
tion in which it will be permanently placed.
Now determine as accurately as possible
the temperature of the room. Then pour
enough mercury of the same temperature
into the tube till it rises to the height on
your scale corresponding to the temperature
of the room. Scratch on the glass tube this
exact point and pour out mercury. This
will help in mounting.

We will assume that you wish to have
your indicator show all temperatures be-
tween seventy and eighty degrees in two
degree increments. On your tube then mark
off with a file five places corresponding to
the divisions of your scale between seventy
to eighty degrees.

At each of these places seal a short plati-

num wire so that the mercury will make
contact with these wires as it rises and falls
in the tube. A wire must also be sealed in
the bulb.

Simple Form of Electric Thermometer, the

Temperature Being Indicated by the Succes-

sive Positions of the Needle, Actuated by the
Solenold Magnet Coll.

The indicator is made in the following
way: A piece of wood circular in shape
and about !4 inch in diameter is procured.
A diameter of three inches is about right.

752

An indicator arm is mounted so that it
free to move back and forth. A solenc
is mounted so that an arm moves dow
ward when the current is turned on.
spring is mounted on the upper circle of 1
base. The diagram will explain this ;
rangement better than words.

The top of the thermometer tube is 1
open. It must, of course, be kept in an
right position. .

The hook-up is given in figure. 1
pointer will, when at rest, point to 70 .

_ grees or the lowest temperature on 1y«

indicator scale. A low resistance coil
connected between the thermometer
points.

Some little experimenting will be
quired to accurately calibrate the inst
ment.

I use my instrument to tell me when
“hot-house” is getting too warm. The tt
mometer is of course placed in the 1}
house. The “indicator” may be placed g3
where. Thus you can tell the temperat
of a room in one part of the house, d¢

in the basement, etc.
Contributed by BURT CLAR¥

p—
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Science and Invention for September,

RAISING THE FLAG “BY MOTOR.”

Here is an idea that might interest some
patriotic experimenter. It is an idea for
raising and lowering “Old Glory” by mo-
tor. Fig. A shows a method of fixing the
flag to the pole. Fig. B shows how to

Instead of Raising the Fla
Not Ralse It by Motor?

quired for the Purpose Is Simple, and the
Motor Power Required Is Quite Small in Most

by Hand, Why
he Gearln’g Re-

ases. By Balancing the Flag with a Weight,
However, the Power Required Will Be Small.

rrange the gears. The flat gear C and
pulley D are placed on the axle F. The

xle G has a worm gear meshing with gear
C. The pulley H is connected by belt B
to the motor.

Of course any system of gears can be
used. If no reduction is desired, the motor
can be placed where pulley E is in Fig. A.

f no pulleys can be had, a pin or nail can
e used in place of pulley D in Fig. A.
he pole can be of wood.

If the gear system shown in B is used,

e ratio can well be twenty to one.

h SMALL SYNCHRONOUS MOTOR.
, Upon a base about three inches long is
mounted a brass support, D, with 3 screws,
r It is made of a strip of brass bent at
~here the screws go in, at the top bearing,
ind the bottom bearing, where only one
hickness is drilled and a small piece of
rlass is inserted between the upper and
ower thicknesses. This makes a good
yearing.

An electro-magnet, H, is fastened to the
)yase with a piece of brass or other non-
nagnetic metal. The center of the core is

he Simplest Form of Synchronous Alternat.-

g Current Motor Is Probably the One Here

nowmn. Ailtho Small In _Size and Power, It

|ay Be Used for Many Sclentlific l.aboratory

equlirements Suchtas 1tor a “Time Shutter,”
cetera.

-rangea a little above the armature, so it
il1 _mot bear so heavily on the bottom
-aring. The core is about 1§ inch away

1920

from the armature. A small transformer
is used (this motor cannot be run with
batteries) to run the motor. The armature
is a piece of clock-spring or other hard
steel, A, about 2 inches long. A hole is
punctured for the shaft, which is a large
sewing needle, E. The armature is fast-
ened on the shaft with an eraser. B, from
the end of a pencil. It is cut in half and
forced on the shaft. The steel armature
is magnetized by a horse-shoe or other
magnet.

To start the motor turn on the current
and give the shaft a twist. You may not
be able to make it do much for the first
time, but after a while you will be able to
make it go any one of two or three dif-
ferent speeds.—Contributed by

THEODORE D. PECK, Jr.

ELECTRIC BRAKE FOR SMALL
MOTORS

Often it is necessary to have a motor stop
immediately as in the case of a rotary
spark gap. This is best accomplished by
the- use of an electrical brake very simple
to construct. For small motors the resist-
ance “R” should be of 60 ohms value or
more, accurately obtained by experiments.
When the motor is to be stopt the power
switch is drawn out and thrown in on the
opposite side. The counter E. M. F. de-
veloped by the armature is taken up by the
resistance “R"” and the motor is brought to
a quick stop. Connections for two kinds
of motors are shown in the diagram.

Contributed by MONTE COHEN.

SERIES-MOTOR

Armature

‘JMW \‘ )
il

SHUNT-MOTOR

One of the Most Powerful Brakes Avallable

for Stopping Electrical Machinery I8 the

“Electro-Dynamic” Brake, and the Method

of Adapting It to Serles and Shunt Motors
is Shown Above.

ENGINEERS’ PERSPECTIVE
OUTLINER.

In checking up perspective work and
complete layouts of factories, and any work
in fact, a great help is to have a tracing of
the outline as is existent. Make a box of
14" white wood 8”x8"x8” (bottom only),
insert a cheap lens, adjustable or not, and
fix in place a piece of good mirror glass,
set at 45° and held in place by thin strip
of wood and glued fast. Set in the top a
piece of ground glass flush with top. Use
old camera tripod and’screw fast to bot-
tom. A small pocket level laid on top glass
will simplify the leveling of the box. Place
the instrument in position so that the ob-
ject is shown on the top glass; stretch
across the top a piece of tracing paper
(oiled paper), and sketch off the object,
after which, in completing the drawings

www americanradiohistorv com
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this sketch of the general outline will serve
as a help to all engineers and draftsmen.
The principle is the same as a camera
“finder”. .

Contributed by P. P. AVERY, M. E.

éround gloss, Box /{m/k wood
pointed Hock
inside ond ot

Herewith Is lilustrated a Simple_and Accu-
rate Form of Perspective View Outliner for
Engineering and Other Sketches, the View or
Object Being Thrown Up by the Lens on to
the Ground Glass Screen, Over Which the
Tracing Paper or Cloth Is Secured.

MUSIC ELECTRICALLY

Radio Bugs, wake up, for here is some-
thing new to put your wireless instruments
to, or some of them at least. Suppose you
were reading and your wireless instruments
began to play music. Ten to one you would
stop reading and listen to them. You can
do this if you have a mind to, and still have
your wireless instruments with very little
trouble.

This is a new sport. Instead of sending
messages you send your friend music over
the telegraph line, and he sends you music
back. It is very entertaining.

Pictures show clearly how it is done. The
following instruments are used: rheostat,
receiver and horn or head-set, buzzer, bat-
teries, and keys which are home-made, or
else use old doll piano.

Tap rheostat as in diagram to get differ-
ent notes and pitches.

Contributed by H. SCHLIESTETT.

|| MWW e Rmeosrar
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Keys

Buzzer Ground <=

L
Recervera ml@

By Means of a Graduated Resistance or In-

ductance Used in the Way Here Shown,

Musical Notes Can Be Sent by Wire or Wire-

less, in Connection with a- Buzzer Used as a
Generator.


www.americanradiohistory.com

Electrical Machinist

'By H. WINFIELD SECOR

Fig. 1—ADbove—Shows Some Practical Wrinkies In Attaching Pig-tail Connections to Carbon Brushes and the

Breaker Multiple-Leaf Contacts.

useful to the man who has to do the

work are given below. At Fig. 1

several wrinkles are shown, covering

carbon brushes and multiple-leaf con-
tacts on circuit-breakers. Figs. A and B
show a multiple-leaf brush for circuit-
breakers and other electrical switch gear,
and the method of clamping the leaves
while they are filed true on their face and
then bent to the desired shape. Usually
the outside sheet is of heavier copper,
polisht or buft up and lacquered, which
serves to help hold the contact leaves in
their curved form. The end of the multiple-
leaf contact where it bears against the brass
or copper contact block on the base of the
switch, as shown at A, must be filed very
evenly and carefully, in order that all of
the leaves shall touch the block.

At C is shown the method of attaching
carbon break blocks to circuit-breakers.
D and E, Fig. 1, show two methods of at-
taching woven wire pig-tails to carbon
brushes by means of a block driven into
a pig-tail down into a drill hole, or else
threading a screw into the pig-tail after be-
ing pusht into a tight-fitting hole.

SEVERAL hints of practical value and

BUILDING SWITCHBOARDS.

Some practical shop wrinkles followed in
building slate and marble switchboards will
probably be found of use by the electrical
machinist and several suggestions in this
direction are clearl
illustrated at Fig. 2.

At Fig. 2-A a typical
layout for a small light-
ing plant switchboard
is indicated. At B is
shown a very good
method of laying out
the holes that are to

be drilled thru the
switchboard. Here a
blueprint, which is

often furnisht with ap-
paratus to be mounted
on a switchboard by
the builders, is laid out
on the face of the slate
or marble slab and is
best anchored in

proper position by Constructing a Magnetic

means of paper stick-

its ADOVE Are IHUSINATCU WOLANIIS TUIN wUnisuiuLvuIny an

NO. 12—CONSTRUCTION WORK DETAILS.

Marble Switchboards.

ers or light clamps. When it has been
properly set, and the holes to be drilled
finally decided upon, they can be prick-
punched thru the paper with a steel punch
and a hammer.

Where holes are to be accurately drilled,
such as those for accommodating the studs
of voltmeters and ammeters, knife switches,
etc.,, which applies to practically all switch-
board work in general, it is best not to
attempt to drill the large full-size holes re-
quired at first, but to drill all of the holes
thru the panel from the prick-punch marks
with a small drill about one-eighth inch in
size. Where very great accuracy is desired
in the spacing of the holes it is good prac-
tise to drill the hole with increasing sizes
of drills, until the largest drill necessary
is finally brought into play. This method
will also be found valuable in drilling holes
accurately thru metal. Always drill the
holes in switchboard plates or marble panels
from the front—that is, the polisht face
or the one having a bevel around its edges
—and not from the back, as invariably when
the drill comes thru the stock a piece will
be broken out. Water can be used as a lu-
bricant in drilling or cutting slate and
marble.

It is difficult to bevel the edges of large
size switchboard panels with a file, unless
a jig is made for the purpose, so that the
bevel can be cut evenly; but on small panels
the operation can be carried out with a

ViU iviars

754

Hold 1t In Place While Drilling Operations Are Carrled On.";l;l':i "'A'ia"s‘ét:ﬁ:'for
Base ‘“Trouble Lamp” As Well As a ‘‘Search Rod” for
Removing Steel Particles From Drill Holes.

Forming or Circult

Fig. 2—Illlustrates Some Practical Detalls Met With In the Constryction and Drilling of Slate and

coarse file, as at C, Fig. 2, the bevel being
finisht off with a sandpaper block.

D and E, Fig. 2, show a simple and also
a more substantial method of providing an
iron support frame between which and the
switchboard panel to be drilled a ratchet
drill can be placed in order to obtain the
necessary pressure to pierce the stock. Such
drilling frames are trequently called “the
old-man,” and a typical old-man is shown
at F, Fig. 2. This type has an adjustable
arm which slides along an upright standard
formed of a piece of steel shafting threaded
or riveted into the iron base plate.

These drilling appliances will be found of.
the utmost value, and, in fact, are of great’
importance on outside jobs, shop work and
in the factory, where switchboard panels
have often to be drilled.

At Fig. 2-G an operative is shown cutting
a slate panel with a wood saw. An old
wood saw is generally employed for the
purpose, and water is constantly applied
while the cutting operation goes on. If a
buzz saw is used in the shop for the purpose
it should have fairly coarse teeth, as if the
teeth are too fine they will fill up so rapidly
that the saw will simply heat and not pro-
gress thru the stock. This remark applies
to slate, marble and soapstone panels.

ELECTRICAL HELPS FOR THE MACHINIST.
A magnetic old-man is shown at Fig. 3,
A. B. C. D and E. There are many loca-
ns, especially in drill-
y holes in dificule
sitions on various
ichines, away from
» shop or in the fac-
, where this dewi
11 be found extremel
actical and usefu
st only is it con
nient, but it will save
1e frequently lost by
* machinist or his
Iper looking for
Its. .
The working detail
r building this mag-
tic old-man will be
idily obtained from
*~ the drawings. T he
design of the bae
(Continued on page 800
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This department will award the following monthly prizes:
The purpose of this department i{s to stimulate experimenters toward accomplishing new things with old appa
ind for the most useful, practical and original idea submitted to the Editors of this de
For the best idea submitted a prize of $5.00 is awarded ; for the second best idea a $3.0

First prize, $5.00; Second Prize, $3.00; Third Prize, $2.00.

ratus or old material,

rtment, a monthly series of prizes will be awarded.
prize, and for the third best a prize of $2.00. The

rticle need not be very elaborate, and rough sketches are sufficient. We will make the mechanical drawings. Use only one side of sheet.

Hake sketches on separate sheets.

FIRST PRIZE, $5.00

A CHEAP BATTERY.

The materials needful for the battery are
1rod of zinc, a piece of arc light carbon,
wo round pieces of wood about three
aiches in diameter and half an inch thick,

n Electric Wind Vane Constructed From a
pmpass, a Two-pole Switch, Two Magnet
Colis and a Battery

SECOND PRIZE, $3.00

“WIREFENCE” TELEGRAPHY.

QST! QST! QST! Hello! fellow “bugs.”
Hope there won’t be too much QRM when
you read this. Did u kno that wirefence
telegraphy is “coming in”? It is.

In the country we are often far apart,
but I believe I have now spanned the diffi-
culty and the “Country Bugs” may hold
communication and practise code between
themselves, even tho they may be two or
three miles apart. This is not merely a
suggested experiment, but a tried system.
A gellow “Bug” and I, about two miles
apart, have been racking our “cocos” for
some time to find a suitable telegraph sys-
tem that would not drain the purse on ac-
count of the H. C. W. (High Cost of
Wire). So I have finally discovered the
following cheap and simple means.

To most amateur experimenters I be-
lieve the diagram will explain itself, but
I will help out by describing and explain-
ing the system.

As per the subject of this article you
will likely infer that a wire fence has some-
thing to do as a medium of connecting sta-
tions, and so it has, as you will soon see.

Most farms now have wire fences sur-
rounding and dividing them. So with few
connections between stations a continuous
connection may be had by connecting joints
and corners with telephone wire, after points
have been scraped bright. Connecting two
fences on opposite sides of the road may
be done by passing a wire under the road

Fence

rence

Phore Phone

Swifch QPRT.

L 4

“Wirefence’’ Telegraphy Is Quite Common

In the West, Where Long Wire Fences Are

Used To Separate the Great Cattle and Agrl-
cultural Tracts.

‘-

thru a culvert or sewer pipe where con-
venient.

As per the diagram all that is used in
sending the signals is a common buzzer,
key and battery of one or two dry cells. A
high frequency buzzer, like the Radio-
tone, is much better than the common buz-
zer. Receiving equipment is simply a set
of phones of 7ow resistance, preferably of
about 75 or 80 ohms, altho wireless phones
will do; but the low resistance phones re-
spond much louder.

For convenience a D. P. D. T. switch is
used to transfer from sending to receiving
and vice versa. A good ground, such as
used for wireless, is important for longer
ranges than two or three miles.

Altho the fence is grounded to some ex-
tent in many places, it does not hinder the
signals from coming in perfect and strong.

Contributed by :

RALPH D. STURIN, de 8AJ.
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THIRD PRIZE, $2.00

MAKING A SENSITIVE
MICROPHONE.

Take a cigar box and cut a hole ¥ inch
in diameter in the back of it. Then get a
piece of tin 2 inches in diameter and glue a
piece of carbon ¥4 inch thick and 14 inch in
diameter on it in the center and then tack

7in -Draphram

Simple Experimental Form of Mlcrophon§—
Particularly Sensitive When Used With An
. Induction Coll.

(best to evenly clamp with a second wooden
ring) the tin with carbon over the hole in
the box. Now take a pointed piece of car-
bon as per illustration and glue it on a strip
of tin that is long enough to reach from the
base to the center of the hole; then assemble
as the diagram shows.
Contributed by
THEODORE FORTENBAUGH.

A “TIN BOX” TELEPHONE
RECEIVER. "

First procure a clean snuff box made of
tin (A-1) and drill or punch a hole in
the bottom, 4” in diameter. Into this,
fasten a stove bolt with two burrs, one in-
side and the other outside, and have the end
of the bolt just a fraction of an inch from
the cover. Now insulate the bolt and wind
on some fine magnet wire, about No. 34
to 36 B. & S. gage. Bore two more holes
and insert a pair of binding posts, and at-
tach the two terminals of the coil. Now put
on the cover and she’s “O. K.” Simple, eh?

Contributed by ESTEN MOEWN.

Ever Want a Telephone Recelver In a
Hurv'! Here's How To Make One—and
All You Need Is An lron Stove Bolt, a Tin
Can With Cover and Some Magnet Wire.
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AULTUMATIU ICKE UKEAM
. FREEZER.

Herewith is a description of a freezer
I made last summer which produces a fine
ice cream or ice, without turning or stir-
ring. Take a candy pail, the size depend-

The Latest Thing
in lco Cream
reezers—the Kind
You_Do Not Have

the Accompanying
Article the Author
Describes How to
Build One. It Com-

tainer B, In About
One Hour,

ing on the builder’s requirements. Now
get some heavily tinned plate and make
a cone-shaped vessel, similar in shape to
a lemonade shaker, about six inches in
diameter at the top and one inch at the
bottom and fourteen inches long, is a good
size. Now get a piece of heavy screen
wire and make a cone-shaped container, C,
as shown, which goes around the top of the
. freezer can, B, and extending half way
down the sides. Next make a %ight lid, D,

to pend a piece of zinc in it.

and the freezer is finished. To use, fill the
salt sieve, C, with crushed rock salt and
slip on the container, B, as shown. Then
place in the bucket, A, and pack all around
with crushed ice to which has been added
25 per cent salt. Then put the ice cream
mixture in the container, B. Put on the
lid and allow it to set about an hour. The
ice cream made is exactly similar to that
frozen in any freezer. The cone shape

prevents the ingredients from separating

1. A umIn SIrIp OI UNe DOara runs Iron
one letter to the other as shown, with :
gate and riser print at each end. Thes
letters are now oiled and a plaster of Pari
cast taken of them. After the plaster ha
set they are lifted off. Now get a sof
pine board and drive the points of fin
tacks in it, taking care that the heads o
the tacks come down where the mould
for the letters are. Lay this board on th

and the heavier parts from settling to the 3 3

bottom.
Contributed by A. H. WAYCHOFF.

A LEAD TREE.
Put an ounce of sugar-of-lead in a quart

of water; shake it well, let it remain for g

three or four days. Pour off slowly the
clear solution only, into a bottle and sus-
Do not disturb
this and in a few days the resemblance
of a tree in crystalline form will be seen
in the bottle.

Crystallized Tin: Mix half an ounce of
nitric acid, two of water, and six drachms
of muriatic acid. Pour this over a hot tin
piate, and feathery crystals are thus pro-
duced on the surface.

Contributed by EXWYZED.

MAKING MET%%REATTERN LET-
To make metal pattern. letters, the letters

are first cut out of heavy cardboard and
glued on a strip of wood, as shown in Fig.

To Cast Metal Letters, the Latter Are First Cut Ot

Fiuvy| C ard and Glued on a Strip of Weod w

Made at

Moulded Into the Lead Letters
in Placo Wherever They May Be

plaster as shown in Fig. 2, and cut a @
A and riser in it. Pour melted lead m
the gate A. .

The lead runs the letters, and aroundt
head of the tacks. The board is then 1
moved which leaves the letters with ta
points, ready to push into the patten
doing away with trying to fasten th
with brads. This is a %oundry kink 1
used for years.

Contributed by A. H. WAYCHOFF

How to Use a Chemical Balance

HERE are certain methods of using

a chemical balance that add appre-

ciably to the speed and accuracy of

the weighing. Those taking up the

study of chemistry or whose <futies
demand the use of a balance may find these
paragraphs of assistance.

A sensitive balance should rest on as firm
a foundation as posible. Excessive vibra-
tion renders difhcult the accurate deter-
mination of the zero point and may injure

- the knife edges.

The balance should be protected from
heat or cold. The arms should at all times
have the same temperature so they will ex-
pand and contract equally. - Unequal ex-
pansion will cause the zero point to change

.and the balance will not weigh correctly.
If a lamp is used to light the balance it
should be located above and back of the
operator’s head so that any heat rays fall-
ing on the balance will affect both arms
eqiially.

\Vhen mounted in a case some basic sub-
stance such as lime or an alkaline carbon-
ate should be kept in the case to neutralize
acid vapors. Where the room in which the
balance is used*is excessively humid it is
customary to place some drying agent such
as calcium chlorid in the case. Sulfuric
acid should never be used for this purpose.

PRECAUTIONS IN WEIGHING.

See that the balance is level.

Sit directly in front of the center of the
balance to avoid parallax while observing
movements of the pointer.

Release and arrest the movements of the
beam and pans jwith a smooth steady move-
ment. Jergy mdvements will in time injure
the knife edges.

If practical, arrest the beam when in a
horizontal position. The pads or supports
placed under the pans while placing and re-

By THOMAS W. BENSON

moving the loads should be lowered before
releasing and raised again after arresting
beam and pans.

Avoid giving the pans a rotary motion in
a horizontal direction. This will cause the
knife edges to scrape.

Place the object to be weighed and the
weights in the center of the pans. This
will prevent the violent displacement of
the pans when released with the weights to
one side of the pans.

If the beam does not begin to swing as
soon as it is released, set it in motion bi);
wafting the air over one of the pans wit
the hand.

All objects to be weighed should be at
the same temperature as the surroundin
air to avoid upward air currents an
moisture condensation when the object is
warmer or colder than the operating room.

Hygroscopic, volatile, powdery and por-
ous ‘substances should be weighed in close
vessels. This is to prevent absorption of
moisture or loss in weight due to evapora-
tion.

If the substance is hot when put in the
closed vessel and then allowed to cool,
remove the cover for an instant before
weighing to bring the reduced pressure in-
side up to normal.

An object likely to become electrified by
friction should not be brushed or wiped
immediately before weighing.

Long objects such as tubes not easily
centered in the pans should be suspended
from a hook above the pans.

WEIGHING.

There are in use several methods of
weighing but two most common are the
usual balancing method and the method of
Borda, also called the substitution method.

In the first method the zero point of the
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empty balance is first determined. If

substance is to be weighed in containert
is best to place similar vessels or in

case of powder or crystals, a sheet of pa
on each pan and then determine the z
point.

Place the weight desired in the ri
hand pan and then pour into the left h:
pan the material to be weighed. Slowly
lease the balance, pans first then the be:
until the way the pointer turns is s
and then as slowly arrest it again. Rem
or add material as found necessary :
again release and arrest as bef
Continue these trials until the pointer c«
cides with the zero point of the empty !
ance.

The substitution method has the adv
tage of eliminating errors due to unec
arm lengths and changing sensibility
the balance.

The exact method differs slightly
cordin% to whether it is desired to de
mine the weight of an object or to w«
out a desired amount of material.

In the first case place a weight gre
than that of the object in the left hand
and the object in the right hand pan. .
weights to the latter until a balance is
tained and the zero point determined.
move the object and add additional wej,
till the pointer is agaim on the zero p«
The difference between the final wei
and that of the weiﬁhts with the obje
the true weight of the substance.

In weighing out material a weight gr
er than that of the substance desired is
in the left hand pan, a balance obtained
the zero point noted. Then remove wej
from the right hand pan equal to tha:
the substance desired and replace with
material till a balance is obtained on
same zero point.

——— ey -
e — ———— —— = ~
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ratus 15 1fi-
stalled. I shall, therefore, try to convey to
the reader a mental picture of the station, so
that in the future when speaking of high-
power radio stations, NAA will not always
be referred to as the “largest spark station in
the world.” How many times have I heard
amateurs, as well as professionals, radio en-
gineers, speak of Arlington as the most
powerful spark station in the world, and
yet it is, as we all know, only a 100-K.W.
Fessenden synchronous outfit. Bolinas has
a 300-K.W, 2,000-volt, single-phase, 210-
cycle generator, manufactured especially for
this station. The generators have been over-
loaded 25 per cent successfully without any
signs of heating, thus making the station
transmitter input 350 K.W.
The station is rated at 300 K.V.A. input
and can be operated on three wavelengths;
namely, 5000, 5860 and 7,000 meters. The
normal wave is 5860 meters, and, altho it
was thought that the two other waves would
e wused to transmit on when encountering
heavy static, they are never used ndow, as
it khas been found by repeated trials that
changing the wavelength this small amount,
together with varying the input of power,
-1id mnot help to any appreciable extent.
Power is obtained for the station from
a specially constructed transmission line 27
miles long, carrying 3-phase current at
11,000 volts potential difference from the

Pacific Gas and Electric Company’s sub-
station near Alto (Marin County), 5 miles
from Sausalito, Cal.

Power is received at Alto 66,000 volts, 3
phase, 60 cycles, transformed down to 11,000
and supplied over the above line to Bolinas.
At the power-house it is further stept down
to 440 volts and led to the terminals of a
500-H.P. induction motor, which is direct
connected to a 300-K.W., 2,000-volt, 150-
ampere, 210-cycle, single-phase generator,
having a rotary field of 14 poles.

The current is led from the generators
thru a 7,500-volt, 300-ampere, double-pole
General Electric A. C. oil switch to the
buses, connecting with the low side of the
75-K.W., 2,000/13,000-volt, 210-cycle, single-
phase transformers, which are connected in
parallel. The current from these trans-
formers is led thru specially made reactance
coils to the high-tension air-brake switch
keys, thence thru two specially made extra
large choke coils, on to the high-frequency
bus, which connects with the bank of high-
voltage oil-plate condensers, consisting of
sixty rows of six jars per row, or a total
of 360 separate condenser units. These may
be connected from two to six in series, or
parallel, the best connection being four in
series for 5.860 meters wavelength.

The secondary circuit is broken for send-
ing purposes by specially designed high-ten-
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- 300-RKR.V.A. Transmitter at
Bolinas, California

By ALLAN C. FORBELS, Assoc. 1. R. E.

L e L W N . Y

v o v v

. B

heavy blast of
air forced directly at the contact point by a
specially designed electric blower motor.

The advantage derived in interrupting the
secondary circuit lies in the fact that it
permits 300 K.W. to be handled at various
speeds of transmission, exceeding 100 words
per minute, without error, by reason of
the fact that it has been found much easier
to break the high voltage of the secondary
circuit in preference to the large current
in the primary, to say nothing of the elimi-
nating of surges due to breaking the pri-
mary and the inductive strain on the gen-
erator.

The transmitting aerial is of the inverted
“L” type, consisting of thirty-two wires in
four sections of eight wires each, with a flat
top, approximately 2,500 feet in length. It
is supported on three rows of steel tubular
masts (three masts in each of the outside
rows and two in the center row), which
are approximately 325 feet high. The rows
of masts are separated about 250 feet. An
extra mast is placed on the end of the
nearest row, so that an extension can be
run out for a receiving acrial, should neces-
sity arise, that would cause operation, both
sending and receiving to take place from
Bolinas. The natural wavelength of the
antenna is 4,035 meters; when working on
5,860 meters (which has been found to be

(Continued on-.page 780)
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The AudioninaNewRole

AUDION MAKES POSSIBL
ABLE DETECTAPHONE A
PEUTIC APPARA

HOSE who are f
the wonderful
properties of the
uum tube have p:
soned, and righ
this clever little device h:
new roles to essay. Twc
est novelties in scien-
tific apparatus due to
Earl C. Hanson and
Wendell L. Carlson,
are shown in the ac-
companying photo-
graphs and diagrams.
The first of these
instruments comprises a
tive detectaphone as an
the partially deaf, while
tion involves the use
medium or high power |
frequency electro-therap:
ilar to those produced °
Tesla and Oudin coils.

AUDION DETECTS WHISF
AWAY

The editors have had
ing present at a demonsi
son detectaphone, or t.
for the deaf as he calls i
certainly it is the mMO.. sciviive wereee
of its kind that they have ever listened to.
When a person with normal hearing listens
at the receiver attached by means of a
flexible cord to the amplifying cabinet of
the Hanson apparatus, he can readily inter-
pret whispers spoken fifteen to twenty feet
away, and ordinary strength of speech
when the speaker is located seventy-five
to one hundred feet away and more.
When tests were made by covering up the
transmitter in the front of the cabinet
with the hand, it did not apparently lower
the strength of the received speech.

In a few words, the Hanson audion de-
tectaphone comprises a two-stage amplifier

Figures 1 and 2 Show the External Appear-
ance of One Type of Audlon Detectaphone,
as Well as Hookup of Two-Stage Audion
Amplifier With Transformers, Microphones,
Common High Voltage Battery, Etc.

with two audion bulbs of miniature size
(smaller than anything heretofore com-
mercially employed except by the army and
navy), together with two iron-core step-
up transformers, as shown in the diagram
below. A carbon ball microphone has been
employed to modulate the primary current
of the first transformer, but owing to the
imperfect manner in which the best of
carbon microphones transmit or interpret
speech, Mr. Hanson is considering improv-
ing his apparatus by using either a new
form of microphone, or its equivalent such
as the Bell type receiver which as is well

Fig. 3 Shows One Form of Audion Electro-

known, represents one
of the most perfect
forms of voice trans-
lator we have.
With this apparatus,
it is remarkable to
note that the audion
filaments simply glow
a dull red, the current
passing thru the fila-
ments—which are, by
the way, connected in
parallel to a common
battery comprising
two standard size dry
cells—being regulated
by a rheostat trom a
control handle mount-
ed on the exterior of
the cabinet. The high
voltage battery s
made up of a number
of small flashlight
cells. The “baby”
audions used are of
a®new type and meas-
ure about 134" long
by 7-16" in diameter.

THE AUDION ELEC
TRO-THERAPEUTIC
GENERATOR.

In the patent issued
to Messrs. Carlson
and Hanson on an

clectro-therapeutic apparatus involving the
use of an audion exciter, a clever circuit is
shown for producing and utilizing steady
and constant high frequency currents by use
of a stabilizing capacity, which works simi-
lar to the manner in which radio circuits
are attuned for similar effects—that is pro-
ducing constant, high frequency oscillations.

As pointed out by the inventors, present
day high frequency apparatus is quite like-
ly to give severe shocks to patients, due to
the currents being of varying frequency

(Continued on page 819)

|
|
|
{
i

Fig. 5 Shows Method of inducing High Fre-

Therapeutic Apparatus, the V Tube

Acting as the Osclilation Generator in This

Fig. 4 Shows Hookup to Produce
Uni-Polar Discharge.
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y Currents In the Body of a Patient.

From a Coll Thru Which l,gh Fqu:ncy

Oscillations Are Passing. ig. 6 oOws
Oudin Circult Arrangement.
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Simplest Long Wave Receiver

By ELLIOTT A. WHITE

-mer requires apout £.5 and the latter
>ut 2 ohms. Other tubes require differ-
values. The filament of the tubes now
the - market requires only 0.7 amp.
ndard tables of nickel silver or alloy
istance wire will indicate the size and
gth if the resistance is known. If the
_fashioned gas tube is used, the resistance
be determined by trial; or it is perhaps
t to use an ordinary battery rheostat,
the filament temperature adjustment is
tical for best results. )
Che plate battery B2 is of 2214 volts (15

PART 11

phones are contained in the main part ot
the case, with' plenty of space left for a
one-stage amplifier consisting of transfor-
mer, plate battery, tube, socket, and filament
resistance. A battery switch to turn the
filament on and off, and binding posts for
antenna, ground, and storage battery con-
nection are also added; so that it will be
seen that a much smaller case than this
might be used. Owing to the small size of
the inductance coil, tickler, and condenser,
a very small space is sufficient, and the
builder’s ingenuity will suggest compact
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1
)
signals are audible when the coil 1s at right
angles to the direction of the station.
If the antenna is made in the form
of a helix instead of a spiral, it will be
less directional, and fewer turns will be
needed, as the average area of the turns
will be greater; but this kind is bulkier,
owing to its thickness, as the turns should,
in both types, be spaced about 14 inch apart.
Metallic bodies in the vicinity of a loop
antenna tend to destroy the directional
effect. .
(Continued on_page 810).
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How to Become a Professional
Radio Man

Part III—Conclusion

By PIERRE H. BOUCHERON

If You Would Become an All-around Radlo Operator Capable of Holding Down a
Land Station Berth, It Is Necessary to Learn Land-line or Morse Code Telegraphy as

Well as the Continental Code Emplo{Gdthln s733}°o}”§§56a.r s
o the - .

Sectlon of a Radlo Institute Devoted

This lllustration Shows a
Each Sounder is

Enclosed In a “Resonator” Which Will Lie Close to the Student’s Ear Not to Con-

fuse Him by Hearing the Sounds from Other Nearby Instruménts.

The Student Is

Taught to Copy the Message Directly Upon the Typewriter,

NECESSARY REQUIREMENTS PREPARATORY
TO SECURING A LICENSE AND HOW
TO GO ABOUT IT.
OW that we have covered some of
the things met with in profession-
al radio operating concerning just
what is to be expected, some of
you have probably reached the
stage where you have decided in favor of
taking some preliminary steps toward se-
curing the much coveted “ticket.”

RESIDENT SCHOOL INSTRUCTION,

There are two possible methods of pro-
cedure which have worked out quite well
in practise. The first, and probably the
best, is for you to personally attend a resi-
dent school and there submit to a course
of training consisting of several months
tuition, where you will be given an op-
portunity to learn practical operating in
all its phases under actual conditions.
That is to say, learning to receive and
send the Continental Morse Code at the
required speed of twenty words per minute
or better; the handling of commercial
traffic; maintenance and care of the me-
chanical and electrical apparatus as in-
stalled on shipboard and land stations, and
in general learning the daily routine of a
regular operator. gl'his is no mean task and
altho some may tell you that radio can
be learned in two weeks or so, it is indeed
a wise bird who will get thru in such a
ridiculously small amount of time.

Radio has been given so much publicity
a2nd the game offers so many inducements
that it is a small city which does not boast
of at least one radio school. In fact some
of the larger cities such as New York, Bos-
ton, Philadelphia, Chicago, San Francisco,
Washington and New Orleans possess sev-
cral excellent institutions for the training
of radio men.

Attending a school has many advantages
which are not secured in any other way.
For instance, you associate with many
other students having the same ‘aim you
have. This results in mutual exchange of
ideas and assistance during the process of
learning. Then again, resident schools
are equipt with all manner of modern
radio apparatus and since there is no
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longer any guess work in the matter of
technical knowledge, experienced instruct:
ors will coach and guide the student in:
manner otherwise impossible.

Most of the schools have classes not only
during the day, but also hold night classe:
as well, so that if you are obliged to eart
your living during the day you may tak
a night course, altho it must be under
stood, of course, that this will take longe
than if you are devoting your entire tm
to instruction. If you are an absolute be
ginner it is almost necessary that you at
tend a school. On the other hand, if yoi
are an amateur or a former telegraph oper
ator and fairly well versed in the funda
mentals of radio, home study offers th
second best method.

STUDYING AT HOME.

Do not fool yourself; as we have pre
viously said, it is more satisfactory to g
to school in order to learn radio propery
However, if you are situated quite fa
from one of the large seaport cities, 0
if you are an ex-service man and hav
secured preliminary radio training at o
of the Army or Navy technical schoc
during the war, or again, if you are 2
amateur with some amateur operating e
perience to your credit, there is no reas
why you cannot secure a few good tex
books and acquire the necessary informati:
in order to pass the government examin
tion for a commercial license, first clas
In this event it is assumed, of course, th
you are capable of copying the Continent
Code at a speed of ten or fifteen won
per minute and that you are capable ¢
sending code in a firm, well spaced ma
ner. As a matter of fact mastery of t
code is the most difficult task of the b
inner. Incidentally it is a most importa
actor as it is really the stock-in-trade
the professional operator. If you are we
in this respect you must devote as mu
time as possible to the practise of sendi
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Science and Invention for November, 1920

and receiving. Whether you are attending
a school or learning at home, your progress
d the length of time before you will be
le to secure a license depends materially
on your operating speed.

The home student who has erected an
amateur receiving station has an excellent
advantage in the fact that he is able to
“listen-in” upon actual operating and thus
he can learn to copy the many styles of
sending as well as intercept the several
tlasses of radio traffic which are:

1. The commercial paid and service mes-
. sages. .
| 2. Daily weather reports transmitted by
; naval coastal stations and others.

. Press news items also sent out by
coast stations.

. All manner of code messages trans-
mitted by war ships, merchant ves-
sels and others.

. The copying of foreign language mes-
sages such as French, Spanish, Italian,
German, etc.

6. Hydrographic and obstruction reports
as well as occasional S. O. S. mes-
sages where you have an opportunity

) to listen-in and learn exactly how the

. procedure of these important messages
takes place.

7. Learning to copy thru static and in-
terference—a most desirable accom-
plishment.

. THE ART OF SENDING.

“The home student must take great care
1 code practise, as 1t 1s very easy to ac-
pmire undesirable mannerisms and poor

‘x-gervice Men Learning to Read and Copy Radio Signals at One of the Knights of
A Regular Mode of Procedure is to Have Each Student Do
a Certaln Amount of SQndlno. Which is In Turn Read and Copied By the Others.

.olumbus Radio Schools.
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Present Style of License Which Must Be Secured By All Radio Operators Before They

Are Permitted to Board a Seagoing Vessel. A Brilef Outline of the Examination Re-

quirements Is Printed upon the Face of the Document. On the Reverse Side Appears

the Secrecy Oath and Pledge of Falthful Service, and Beneath This Is Written the

Operator’s Service Record, Which Mu;‘t ‘Be s(;gtned By the Captain of Each Ship He Is
ssigned to.

One day while engaged in this pleasant
pastime of bluffing the distant operator, a
gentleman who had been standing at the
counter apparently preparing a message for
transmission, called me over to where he
stood and handing me a telegraph blank
said in a very ominous voice, “take care of
this message immediately, young man”; he
then turned and walked away rapidly.

This was an unusual request so I quickly

lanced at the message, where I found the
ollowing lines:

“The young man should govern his send-
ing speed according to his receiving ability.
We must all creep before we can walk.”

It was signed by the vice-president of
one of the largest telegraph companies in
the U. S., which incidentally controlled the
system employing me. He was himself an
expert operator and had been quietly listen-
ing to my little comedy. No, I was not
fired, but I never forgot the advice.

The recognized method of holding and
manipulating the sending key is known as
the Catlin Grip. Use the first three fingers
of your right hand, grasping the forward
part of the key knob with the end of your
thumb, while the other two fingers reach
out to the backward part of the knob—
thereby insuring a firm and yet pliable

ip of the key. Then, too, the up and

own motion should be controlled from
the wrist and not from the finger ends,
as is done by beginners. The principle is
the same as that employed in the Palmer
Handwriting. Method—it is a wrist motion
and is meant to relieve the fingers from
the strain of too concentrated muscle ac-
tion, thereby preventing “writers’ cramp”
or ‘“telégraphers’ paralysis.” Too much
cannot be said concerning this important
subject. Remember one thing, it is just
as easy to form right habits of sending in
the begim%}g as it is to acguire wrong ones.
ART OF RECEIVING
"‘The most discouraging period for the be-
ginner is from the time he first starts, up
to the point where he can begin to copy a
few consecutive words without error;
when this point is reached he takes on
new life, so to speak, and immediately be-
gins to gain confidence in himself, which
fact comes in good stead when he finally
attempts to copy actual signals straight
out of the air.
(Continued on page 816)

"
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Our Amateur Laboratory Contest is open to all readers, whether subscribers or not. The photos are judged for best arrangement and efficieny

of the apparatus. To increase the interest of this department we make it a rule not to publish photos of apparatus unaccompanied by that of the owng.

Dark photos &‘r,eferrcd to light-toned ones. We pay $5.00 each month for the best photo or photos and $2.00 to each ‘“Honorable Mention.” Addres
the Ecitor, “With the Amateurs” Dept. ]
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What to Invent

FOR A PRODUCT TO
#1000 FRLZE 08 A FRODU
LEADING manufacturer of intri-
cate and accurate stampings,
screw machine work and mechan-
isms made therefrom will pay
$1,000 to the person submitting
lans for a product to be manufactured i
he product is adopted by the manufacturer.
Jo product will be accepted for which the
lemand is less than $500,000 per year.

Here is an excellent chance for the
eader to cash in on some practical idea,
nvention or device that will be in universal
lemand when made in quantities and ad-
‘ertised to the public.

While the requirement that said product
aust have a demand of $500,000 yearly
i indicative of great profits to the manu-
acturer of same, and on the surface it
1ay appear the inventor should share more
1 such profits than to the extent of
1,000, yet in point of fact the risk the
ianufacturer must assume investing his
apital, time and the like in advertising
1d marketing the article, is deserving of
1e lion’s share because the inventor’s only
sk is his idea or invention which has no
>mmercial or tangible value until it has
*en placed on the market thru the ex-
:nsive financial efforts of men involving
:penditure of their money.

Therefore, the dictates of reason con-
nce us that receiving $1,000 cash for an
ea, as stated above, with an initial invest-
ent of $100 or less for a patent and
e time necessary for perfecting it, should
ease the most particular, considering the
ct that the $1,000 prize offered above is
out 900 per cent profit on the investment
volved. Do not waste your time sub-
itting plans for products which cannot

manufactured as required by the manu-
cturer in question.

RAILROAD CROSSING SIGNAL.

“The automobile drove across the tracks
ck of one freight train and directly in
ont of another. The crossing signal and
tinn could not be heard by the driver. The
tomobile was struck squarely.” Only
‘rty-four simple words in this grim news-
per notice but volumes could be no more
ective in recording the fatal result. How
necessary this useless destruction of life
d property when a simple device like that
1strated would prevent 100 per cent of it.
The bell signals now employed can be
ard no more by the traveler than can the
.in whistle miles away. Road gates are
ective, but a watchman to operate them
not be stationed at every country cross-
. Therefore an automatic watchman
chanically operated by the approaching
in is greatly needed to prevent the grow-
- number of gruesome accidents in daily
dence.

By JAY G. HOBSON

An electrical guard placed in the center
of the road leading across the tracks, about
fifteen feet from the crossing; a warning
made similar to the folding telephone

Eve
ling Devices, or, as
Distance.

Is Here Given, Which Could Be

Present Engineer

Year Many Pcorle Lose Thelr Lives at Raliroad Crossings
Often Happens, Autoists and Others Drive A
When There Are No Gates to Stop Them, Especially
A Suggestion for a Simple, Automatic, Seif-closing and Opening, Crossing Gate
onnected Up éo
ever a Train Aprroached from Elther Directlon. n
ng Skili, That Such a_Gate Could Not Be Perfected and Su

Agriculture, and it will be difficult to find
a practicable way.

Some chemical preparation mixed with
the insulation or painted on it to poison

Due to Iimp r Signal-
cross Raiiroad Crossings
If a Traln Seems to Be at Quite a

as to Be Operated Electrically When-
Why, with Olllll‘
stuily

There Is No Reaso

Operated.

holder, red lights secured upon same, and
electrically operated by a motor connected
to the control arm that folds and unfolds
the collapsible guard upon the approach
and passing of the train are suggestions.
The commercial and life-saving value of
this improvement cannot be overlooked.
Every railroad would gladly adopt it upon
demonstration of its perfection.

WOOD BORING BEETLE DESTROYER.

Out in California the telephone companies
have considerable wire trouble caused by
beetles eating the insulation which exposes
the wire to the elements resulting in short
circuits and the like. The following notice
explains the difficulty :

When telephone girls in Californic find
their wires are “shorted” a bug may be on
or in the wire, for California has a wood-
boring beetle that goes thru wood and also
thru similar substances considerably harder
than lead. The beetle has put hundreds of
telephones out of commission by boring
holes in the cables that carry tie wirest
Water enters the cables, making wire con-
nections useless until the bored places are
found and repaired. The problem of con-
trol of this active boring beetle is stsll un-
solved, according to the bureau of entomol-
ogy of the United States Department of

Have You Walted
Hours to See Your

Doctor, and Finally
Lost 6ut by Having
8 ome Inconsiderate

Nabob Rush In Ahead
of You, Possibly
Thinking He Was
Next, But More Prob-
ably Not Caring a
Hang About You or
Your Valuable Time?
Why Not Perfect an
Electric Recorder to
Keep the Doctor Post-
ed as to Just Who
Is Next? The Device
Could Be Made to In-
dicate the Patients’
Numbers In Order,
Besides Issuln a
Tally Check to Each
Patient.
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these destructive pests appears to be the
means desired. to eradicate them. Un-
doubtedly telephone companies would pay a
substantial price for a successful formula.

DOCTOR’S PATIENT RECORDER.

How many times have you waited hours
to see your doctor and lost out by having
some inconsiderate nabob rush in ahead of
you, possibly thinking he was next, but more
probably not caring a hang about you or
your valuable time? This is a daily annoy-
ance in nine-tenths of such places, and the
inefficiency causing this condition suggests
a much needed improvement of this system.

A practical electric recorder could easily
be invented to keep proper tab on the
patients to be treated, a small device in
the form of a register that both designates
the visible number in order and issues a
duplicate number to the patient incoming.
These numbered checks could be made of
metal to be used over again, and the opera-
tion of the recorder would be practical in
every way.

The patient pushes the button on the
recorder when he first calls, thereby causing
the machine to place a consecutive number
in the glass indicator. At the same time
a small metal check bearing a duplicate
number comes out into the operator’s hand.
This check is retained by the patient and
referred to as the doctor looks at the num-
ber in the recorder and calls.out the next
number in order. The patient holding the
number announced then steps forward plac-
ing ‘his check in the receiver provided in
the doctor’s office.

Using this device each person would be
sure of keeping his place as originally re-
ceived, and the efficiency obtained by the
doctor in seeing his callers properly would
more than warrant the cost necessary to
install a system of this kind in his office,
and of the 200,000 doctors in America,
100,000 would gladly buy an improvement
like the one described.

The same scheme would find a use in
our crowded barber shops.

Copyright, 1920, by the Awthor.
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Flying Machine.
(1,345,159. Issued to James H.
(Freeman.)

Here we have another of the now
common helicogter types of flying
machines which, however, has the
added improvement in that it will
act as a parachute in case of stop-
page of the engine, thus enablin
the occupant to make a safe land-
ing. In order to grevent undue
gyratory action on the part of the
propellers they are so coupled that
one will rotate in one direction and
the other in the opposite direction.
Four vertical vanes keep it end up
and act as rudders to incline the
machine from the vertical. The
propellers are rather flexible and

are arranged in such a manner that
their pitch can be adjusted so as
to increase or decrease the lifting
effect, or the‘y may be thrown en-
tirely out of operation in which
case the lifting propellers are used
as a parachute for effecting a safe
landing. .

Submarine Do-tro!lng Apparatus.
(1,344,074.  Issued to V\’: iam E.
Williams.)

We have here another device for
the detection and destruction of
submarines. It consists of a large

number of submergible floats which
are dragged by a steam trawler,
of which can be controlled in-
. by the operator on the
ip and the submerged ves-

each
dividuall
parent

RSN
sels to which mines are attached
may be separated from each other
or directed closer to each other at
the will of the operator, Each of
these floats has within it a motor
for actuating the rudder and car-
rics microphonic telephonic trans-
mitting diaframs adapted to receive
sound waves from different direc-
tions. When a receiving device on
the vessel announces that a stimu-
lus has been received in one of the
floats, the direction from whence it
comes is readily determined, and
the trawler is sent in quest of the
enemy submarine. The mines can
be exrlogled by contact, or simply
by closing an electrical circuit
when it is believed that the vicinit
of the submarine has been reached.

Portable Signal System.
(1,346,531, 1Issued to Benjamin W.
Davis.)

. Several months ago we described
in this journal and showed a pho-
tograph of a traffic policeman illumi-

nated which forms the gist of this
Lamps

patent. are secured to stra
as shown in_the sketch and properly

to batteries

connected t
from the waist of the user,

suspended

A novel
feature is an automatic switch
which controls the lights. It con.
sists of a small tube having metal
ends half filled with mercury.
When the arm is raised to a hori-
zontal  position, mercury flows
across the two metal contacts, thus
closing the circuit and lighting the
lamps.

Collapsible Tube,
(1,346,897 lsls(qed )to Clifford G.
ing.

A new collapsible tube which
promises to relegate all the pres-
ent types to the scrap heap is here
described and is used for dispens-
ing shaving cream, tooth paste, etc.
It has incorporated within it both
forms of nozzles so that either a
flat ribbon or a cylindrical shaped
mass may be expelled. . A cap on
the end closes both openings. hen
the cap is removed, the cylindrical
form of paste will be expelled upon
pressure on the tube. When the
cap is screwed into place again and
a small slidable sleeve moved up-
ward slightly, it ogens a slit-shaped
nozzle and a ribbon mass is ex-

¢lled at right angles to the tube.
ither s?'le may be delivered at the
the user,

option o

Panoramic Apparatus.

(1,347,103, Issued to Thomas A.
illman.)
Rather a remarkable piece of

apparatus is exemplified in this
method of taking and projecting
panoramic  pictures, but its use
seems quite limited as far as the
ordinary playhouses are concerned.
It consists of a series of projectors
or cameras, all coupled to the same
shaft, so that their shutters and
speed's are in synchronism. Each
of the cameras or projectors uses
only a small part of the picture
from the regular movie strip, so
that if there are five projectors
there will be five distinct sets of
pictures on the same film, which
will make the film look as if the
five motion picture films were
joined in parallel. Each of the
five lenses take care of one of the
five strips of pictures and upon
projection a continuous panorama
1s viewed by the audience.

Wave Motor.
(1,346,399, Issued to William A.
Crawford-Frost.

Varied and numecrous are the
ideas on wave motors and the idea
similar to the ome here described
was the subf;ect of an article pub-
lisht some three years ago in this
magazine. The inventor aims to
construct two towers with truss
work connecting them. From this
truss work he suspends by means
of ropes a large float about 100 feet
long. These ropes encircle a drum
where the action of the water upon
the float causes it to rise and fall
with each wave and consequently
the ropes will cause the drum to
revolve. A ratchet on the drum
rotates a wheel and shaft, thus
giving movement in one_ direction
only. The shaft in turn is coupled

AN

at the far end to a generator thru
a system of gears, the function of
which is to increase speed of rota-
tion.

Parachute.
(No.-1,344,044. Issued to Andrew
Kaminski.)

This invention relates to a form
of parachute. It consists of three
telescopic tubes, the lowermost sec-
tion is fastened to the back of the

-

aviator with straps. The parachute
proper is folded up. hen the
telescopic tube is extended, it re-

leases a series of fan blades which _

immediately spread out like a sprin
umbrella and serve to stay the fa
of the aviator. These blades are
so arranged that they .may be ro-
tated by means of two powerful
motors which are actuated by air

or other gas under compression in
an envelope above the motors. This
aiso serves to stop the fall of the
aviator becausc of the helicopter
action of the fan blades.

Air Motor.
(No. 1,345,022. Issued to Dew R.
Oliver.) 3 .
This is a rather novel invention
for the utilization of wind to pro-

duce power and then to employ
the power so produced to generate

electric current or to utilize it in
any other way desirable. It con-
sists of a long tubular body which
can swing in a horizontal plane so
that it will always be nose-on into
the wind. This tubular structure
has a large funnel at both ends in
order to allow for the concentra-
tion of the force of energy upon a
plurality of pnépellers. fixt upon a
single shaft, and rotating as shown.

Mlumination.

(1,346,172, Issued to Lucian W.
hugbec and Edgar D. Tillyer.)
The electric light bulb featured

in this patent is radically different

from those which we generally see
in that it provides for a small body
at the central position of the bulb.

This body is not of itself conduct.

ing or coupled with any source of

¢ electrical energy, but by the heat

of the filament becomes incandes-
cent and gives off a secondary light
without directly using up current.

Display Device.
(1,344,084. Issued to James
ackett.)

A very novel feature is here de-
scribed and relates to display de-
vices adopted to be mounted upon
moving vehicles and operated by a
rush of air due to their
movement or used elsewhere
where such current of air
is obtainable. To a num-
ber of fan blades are at-
tached  different colored
lights. These lights flash
on and off intermittently
due to a commutatéy -
mounted upon ‘a
shaft to which are
connected the lights.
By having a certain
light followed im-
mediately by a light
of a different color,
it appears that there
is a pro-

ression of
.lights and
the appear-
ance of the
device is
&endered
Svery attrac-
tive.

K.

—
—
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 Scientific Humor

“Pre-Matrimonial” Astronomy.—It was
beautiful moonlight night and they were
king a stroll down the beach. .

SHE: “Does the moon affect the tide?”
He: “No, dearest, only the un-tied.”—
vger E. Davis.

o the Boss “Fired” Him.—“My tools
t mad today.”
“How come?”

1 left them near a fire and they lost
ir temper.”—Arthur Levy.

. S. A—C. O. D.—When John left
e for Europe, his father told him to
a short wireless message if ever he
in trouble. One day the message duly
e “collect” and this 1s what it read:

d:
i aS.O.S. $ P.D.Q. RS.V.P.

Son.
—Kenneth Courtright.

—“If you are
skilled in some
particular pur-
suit, we shall be
glad to let you
follow it,” said
the deputy war-
den to a newly
arrived prisoner.
“Thanks,” said
the prisoner,
“I'm an aviator.”
—Ellis King.

psides,
hat’'s the difference between ammonia
pneumonia ?”

Pneumonia Costs Less.—

ne comes in bottles, the other in
s.”—D. H. Bigelow.

’d Be “Fired” Too!—CHIEF ELEc-
L. ENGINEER, questioning Applicant:
at would you do if lightning struck
xploded our apparatus?”

PLICANT: “Go up with the report, sir.”
cph Baenoff.

es He “Collect” Privately Too?—
father,” said the little boy, “is a

'smatician.”

vhy, Johnny,” exclaimed the teacher,

amismatician is a coin collector.”

es’m, that's what my father is; he’s a

i1ctor on an electric car.”—Samuel
tno. .

A Regular

Cloudburst.

—*“So you have

twins at your

house, Johnnie?”

“Yes’'m, two of
em.”
‘“What have
named

“Thunder and
Lightning. That’s
what pa said
when they came
to the house.”—
A. Jones.

D)

e’s Busy!l—In one of the little towns
ine there is a single-track trolley line,
runs two cars in summer and one in
-. A passenger last summer, noticing
he car ran very slowly except at rare
als, when it would spurt ahead for a
~ or two, was greatly puzzled.
hat makes these sudden bursts of
»»> he asked the motorman.

idd grinned the motorman, “that comes
the car at the other end of the line

for passengers.”—J. Kent Smith,

A High Flyer.'

FIRST PRIZE $3.00

A Scientific
Tell - Tail - Tale.
—T he farmers
killed their cows
and sent the tails
to town for ox-
tail soup. They
found this quite
expensive, so
they just cut off
the tails, letting

the cows live.
But  they soon
realized their

mistake when the
next year they wanted to sell the cattle;
they had to sell them wholesale, because
they couldn’t retail them.—Ruth Bonebrake.

In “Polly”-Syllables?—Great Britain
may be behind in aerial navigation, but in
other respects she seems to be in the lead
if we are to judge by the extract from a
London paper reporting the experiments
being made of crossing carrier pigeons with
parrots in the hope of getting verbal mes-
sages thru the enemy's lines in time of
war.—J. Kent Smith.

Too Much Music.—1st Mebpicar Stu-
DENT: “Are you goin% to that appendicitis
lecture this afternoon?”

28D STUDENT: “No; I'm tired of those
organ recitals.”—Raymond Jones.

LL jokes accepted and pub-
lisht here are paid for at
~ the rate of one dollar each,
besides the first price of three dol-
lars for the best joke submitted each
month. In the event that two peo-
flq send in the same joke so as to
‘tie” for the prize, then the sum of
three dollars in cash will be paid to
each one.

That Pinned Her Down.—“Mother, I

jl':st"took a splinter out of my hand with a
pin!”
“A pin!
ous?”
“Oh, no, Mother, I used a safety pin.”"—
Mrs. E. J. McEntee.

Don’t you know that’s danger-

Tried and Not Found Wanting.— (Sam,
who covets the boss’ white pants.) “Boss,
ah jes’ can’t clean dem pants of your'n.”

Boss: “Have you tried gasolene?”

Sam: Yas, sah, it don’t do no good!”

Boss: “Well, try ammonia.”

Sam: “I'se done tried 'em on, boss, and
day fits me fine.”—J. Cecil Hulto.

Why He
Raised the
Price of Milk.
—“One of my
cows swallowed
my pocketbook,”
announced the
chatty milkman.

“Any money in
it?”

“Forty dollars.”

“Well, T hope
your milk will be
a little richer,”
said the grouchy
customer.—E. Minch.
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_This Joke Is On Us!—Mgs. GLADSTON :
?\?(/h?’t is your idea of a practical scientific
joke?”

Mrs. SapsToNE: “The one which brings
a dollar to my pocket.”"—AMary Mattern.

Same Here—Minus the Talk—In
China when the subscriber rings up ex-
chlz:nge the operator may be expected to
ask:

“What number does the honorable son of
the moon and stars desire?”

“Hohi, two-four.”

Silence. Then the exchange resumes.

“Will the honorable person graciously
forgive the inadequacy of the insignificant
service and permit this humbled slave of the
wire to inform him that the never-to-be-
sufficiently censured line is busy ?"—Edward
Grimm, Jr.

A Sad “Tale”
of a “Swallow.”
—*"1 heard your
dog committed
suicide today.”

“Yes, he put
his tail in his
mouth and that
was the end of
him.”"—Cornelius
Hogan.

Perhaps the Sergeant Too.—It was
Sunday, and Secrgeant Jones was driving a
bucking, one-cylinder Ford down the streets
of the old home town.

“Ought to put Lizzie’s name on the cas-
ualty list,” called a fresh gob who witnesst
the struggle.

“Whaddye mean?”
between bucks.

“Missing in action!"—Elmo Hegman.

hist the sergeant

Why Professors Go “Bugs.”—A stu-
dent in Zodlogy pinned together a grass-
hopper’s head, a cricket's body and a but-
terfly’s tail. To fool his professor, he
asked: “What kind of a bug is this?”

Pror.:. “Did it make a humming sound
when you picked it up?”

StupENT: “Yes.”
Pror.: “Then it must be a humbug!"—
Walter H. Schulte. :

A Licensed
“Driver.”
—Biees: “Our
carpenter
can drive nails
like lightning.”

Jices: “How's
that?”
Bices: “Well,

you know, light-
ning seldom
strikes twice in
one place.”’—
Joseph Baenoff.

Perhaps He Was Cremated.—FirsT
Crook: “I hear Jerry got the electric
chair.”

SeconDp Crook: “Yeah, must have been a
grave offense.”—D. H. Bigelow.

“Science and Invention.”—Byron Irwin
was stopping overnight in a southern hotel
and he asked the darky attendant to wake
him up at 7 A.M.

“Say, boss,” replied the darky, “I reckon
you ain’t familiar with these heah modern
inventions, When you wants to be called
all you have to do is to push the button at
the end of de bed, then I comes up and
calls you."—Lawrence Degraff.
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J. dDKewcnes, aidgrams, e,

IMUsST LE 0n sSepurute Bnees. uesuuns aaurest w u

department cannot be answered by malil free of charge.

4, It a quick answer is desired by mail, 2 nominal charge of 25 cents is made for each question.
research work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such qu

are answered.

If the questions entail considcal

REMOVING TATTOO MARKS.

l(< 1065) R. Garnes, San Francisco, Calif.,
asks:

Q. 1. What will remove or obliterate tat-
too marks from the arms, and give direc-
tions for use?

A.1. Tattooing is the mechanical intro-
duction of pigments under the skin, and a
very well-known process. The pigments em-
g}oyed are carbon, cinnabar, carmine and in-

igo.

gMost methods employed to remove these
marks are by a reactive and a destructive
inflammation which will result in the forma-
tion of a crust later cast off together with
the tattooed markings. One method is to
retattoo the marks with a solution of 30
parts of zinc chlorid and 40 parts of water.
A mild inflammation will result; a crust
forms and about a week later falls off, leav-
ing a scar which gradually heals. Later, a
repetition of this may be necessary. This
may be done by the professional tattooer.

he second method is to tattoo again,
making the punctures close together after
the design has been drawn over with a con-
centrated solution of tannin. A stick of sil-
ver nitrate is then firmly drawn over the
surface and after a period of several min-
utes, it is then wiped off. This is far more
effective than the first and less scar forms.
Two other substances, perhaps more efficient
than either of the above, and applied in the
same manner as the first, are caroid and
glycerole of papoid.

COMMENT ON “ODDITIES OF
SOUND” ARTICLE.

(1066) P. W. Calhoun, Madison, Fla,
writes :

Q. 1. I notice in the article, “Oddities of
Sound,” publisht in your May issue, that the
author states that the Woolworth Building
could, theoretically, be shaken to pieces by a

few violins. This is not the first time I have.

seen similar illustrations of the powers of
vibration, but I believe the authors in each
case overlook one very important item in
their calculations, viz., frictton.

To illustrate what I mean, let us take
two violins, both tuned to a certain note of
an organ. Let one violin be equipt with the
best grade steel strings and the other with
copper strings. Place them side by side and
sound the organ, and what happens? The
steel string begins to vibrate, reaches a cer-
tain intensity and remains there. No sound
is heard from the copper strings unless it is
very close to the organ. Is it vibrating? Ex-
amination with a magnifying glass would
reveal that it is.

Where does the differcnce lie? Simply in
that it takes a certain amount of power to
vibrate each one, but much more power is
required to vibrate the copper string on ac-
count of the friction of the softer metal;
therefore the steel string vibrates much
stronger, since each string receives the same
energy from the organ pipe. But in each
case you will notice that each string will not
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vibrate above a certain intensity, this inten-
sity being the range at which the internal
friction and air friction of the vibrating
body exactly counterbalances the power
available to vibrate it.

What has this to do with the destruction’
of the Woolworth Building with musical in-
struments ?

Just this: The maximum amount of en-
ergy which could be produced by violins
stacked all over the Woolworth edifice
would be orly a few paltry horsepower at
best, and the amount of energy it would
take to overcome the friction generated by
such a building vibrating an almost inesti-
mable amount would be quite a figure. Of
course, the building would vibrate some,
but, as in the case of the copper string, not
enough to tell it.

The matter of soldiers marching across a
bridge is a different matter, for two rea-
sons. First, because it doesn’t take anything
like the energy to vibrate a bridge that 1t
does to vibrate a building, because there
isn’t much friction in the vibration of a
bridge, all motions being possible by simply
springing the metal parts instead of having
to drag bricks and timbers together. Sec-
ond, the amount of power developed by sev-
eral hundred men bobbing up and down to-
gether would be sufficient to vibrate almost
anything. It is interesting to note, tho,
that there is no military rule against march-
ing in and out of buildings in cadence,
which in itself proves that a building is
much harder to vibrate than a bridge. Hgow-
ever, if it were not for the friction of a
bridge, it would be possible to adjust an
alarm clock to the right speed, set it on the
bridge, and down she would tumble in due
time.

[Epitor’s Note:—We referred the inter-
esting query from Mr. Calhoun to Prof.
Dayton C. Miller, the well-known expert on
the physics of sound and vibration, and au-
thor of the work, “The Science of Musical
Sound.” Professor Miller says:]

A.1. Mr. Calhoun’s comments are not al-
together well taken, neither are his criti-
cisms all wrong. Of course, the main sup-
position of the original article is based on
assumed conditions, which are never actu-
ally present. It is easy to deny your conclu-
sions by refusing to accept your premises.

A performer on the violin, or a thousand,
are not going to cause the Woolworth Build-
ing to collapse. To argue this regarding the
original article is useless. The author was
illustrating a perfectly sound principle of
resonance and of accumulated vibratory en-
ergy. The author’s point in the article re-
ferred to was that if the energy were not
absorbed or dissipated then, according to
well-established principle, the body in reso-
nance with a feeble source of energy might
in time acquire a very large store of energy,
even enough to be compared with that which
would bend structural steel frame work:
and under certain assumed conditions this
might be dangerous to the stability of large
structures,
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As to the conditions by which the et
vibrations produced by a violin
persed in the Woolworth Building,
thor presumably employed the violi
rather figurative sense; meaning
some independent source of suitable
tions were in operation the result my
important. Such a source might be an
quake, for instance. Then accumulaf
bratory energy would surely be

Mr. Calhoun is not quite correct in
terpretation of the difference betw ‘
per and steel strings. I1f he were to "
strings of these materials of the same &
cter, same length, and tune them to the
pitch exactly (the tensions would be
alike, since the densities of copper and
differ but little) then, when they are
near the organ-pipe in unison, both s
will be made to vibrate in practicall|
same amplitude. If he has tried the e
ment, I am inclined to think that the ¢
string has been under less tension tha
steel. The elastic property of a stri
mostly due to its tension. Mr. Callk
idea of “friction” is not quite correct
application to vibratory motion. Of ¢
elasticity is everything, and internal fr
or viscosity is important in the transm
of certain kinds of vibrations thru
but it does not apply, as he sugges
transverse vibrations of a string.

The differences between a bridge
Woolworth Building is due to the
ences in the ability to absorb and t
simple vibrations. It is much easier
the bridge in vibration because 1t is ac
cally a much simpler type. Of course
due to “friction,” if by “friction” he -
absorption or dissipation, but it is not
nal friction of the material, viscosity.

SPECIAL TIME SWITCH.

(1067) Earl Cochran, Poplar Bluff
writes the Oracle:

Q.1. Asking how he can constr
switch for opening or closing a circuit
a certain number of coulombs have p:c

A. 1. There are several ways of o
or closing a circuit when the current f{
four-volt battery has delivered a
quantity. The simplest is by w
a watt-hour meter which will autom:
make contact with one of the hands
metal piece opening or closing a relas
other way is to have a long tube o
balanced with plates at both ends an
with silver salt. The current passc
these plates. If a sensitive balance
establisht and sufficiently weighted
other end, it will be found that in a
solution .001118 gram of silver ~
deposited upon one plate for eac
lomb. When the plate therefore b
heavier on one side it will automatic
the balance and open or close the
These plates could also be immerse
solution suspended from a delicate
and sufficient weight added to one sc
to overcome any slight additional
until the desired weight is reached.
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Army Goods Bargains!

Order NOW—Direct from this
Ad. We deliver prepaid. Money-

Back Guarantee.
S1-137—Olive Drab Bln:k-t
. Reclaimed vernmen
:.::thods. i»:"’imﬂu“’nm new.
Genuine Wool. For camping,
SI-112— Ar my touring, etc. .
Breeches. Olive Price delivered......
Drabl’eort:on. edtl'hoh gunng New Olive Drsb Blank-
in for everyday deilvered ......... ‘6'9

N ALE Ay
ade of steel,
keen cutting ogke. uine hick-
ory handle, pain Olive Drab.
For auto trip, hunting, camp-
ing, fishing. _ Received large
supply from U. 8. Quarter-

Price delivered. ..... .

1-220 — Leather Protector
for above axe to be attached to

belt.
Price dellvered.....cc0cneee

57¢

S1-233—S p iral
Legxins, reclaimed,
0. D. Wool, first class
condition.

deliversd.. $2olss

SI1-200—Army
Wool Shirt, Olive
Drab, best qualiy
wool shirting materi-
al. Thoroughly wash-
ed and repaired. New
ones cost over $6.00
wholesale.

Price

delivered. . $3.00

D1-3L3—AT MY AVIAWT s
Knitted Cu%:nd Scarf com-
bined. Pure English Olive Drab
Worsted. Finest winter cap.
Unfold it and {Jou have & scarf.
Used by ali U. S. Aviators.

Pries ddiiverad. ...... $1.55

SI-324—Aviator’s

tourists,
Cross-country w

alkers.
Geliverea.. $1.37
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What MaKes A

Magazine Cover
By CHARLES A. GROTZ
vLontinued from page 731)

printing frame and electric lamp in opera-
tion making a print.

Figure 5 is a view of the operator in the
act of laying the sensitive copper plate on
the negative. You will notice that this
printing frame is of a different construction
than that used in printing on paper from a
negative, but we have to contend with two
non-flexible substances, namely a sheet of
copper and a glass negative. Neither of
them is optically flat, and it is necessary
for us to get optical contact. We then must
resort to some extreme pressure. The
basis of this frame is heavy plate glass.
After the negative and copper plate are in
the frame a heavy rubber blanket is clampt
down over them. This blanket has a rub-
ber hose attach to the center which in
turn is connected to a vacuum pump. This
removes all of the air from between the
negative and copper plate, giving a vacuum
and an extreme suction, so much so, that
a curve or wave in either the glass negative
or the copper, is brought into optical con-
tact with the neighboring surface.

ETCHING AND FINISHING THE PLATE.

The next step is in etching and finishing
the plate, and here considerable skill is re-
quired. The printed copper plate is placed
in an acid bath. This etches or dissolves
the unprotected copper between the dots.
After the plate is removed from the acid
bath, the parts which have been protected
by the enamel are in relief, and the plate
could now be printed from, on a regular
printing press, but the plates in this con-
dition are far from perfect and require
skillful re-etching in order to bring out
the colors and detail perfectly.

Figure 6 shows a Finisher at work. He
must now refine the etching by staging or
painting in with a resist preparation, cer-
tain portions of the picture which he con-
siders have had enough etching, and then
giving to the unpainted portion a still
further etch. He may find it necessary to
fine etch the plate in several steps, holding
back first the shadows, then the middle
tints, etc. After he is satisfied with the
etching, he cleans off all of the staging and
rubs in a white powder. This sticks between
the dots, or rather in the sunken parts and
enables him to see the plate just as it will
print. He then looks for needed toolwork,
such as cutting in delicate high-lights, or
taking out blemishes.

ROUTING OFF SURPLUS METAL ON CUTS.

The plates now pass to the routing room.
Here the surplus metal is routed away by
a machine which is practically a high speed
cutter mounted on a universal jointed arm
vhich can be guided by the operator to any

« Hosition desired. This cuts or routs away

* the large open portions which would take

"too long to etch deep enough so that the

s-nk rollers of the printing press and the

paper on which same is to be printed will
not come in contact with the bottom of the
slate thereby causing a dirty impression.
Figure 7 shows the plates being routed.
" After the plates are routed the burrs left
¢y the routing tool must be carefully trim-
\-d by an engraver, after which the plates
(Continued on page 770)

www americanradiohistorv com

Science and Invention for November, 1920

W

S s ane be sarinent of U savins ot S
[ as’lt. 9 plate sls.oo Shipments 'oc.f"m‘.:l"l,‘.,‘j
6 it 11 plate §22 00 | Reuired b5 aetray s,
ping 2% di.

remi :

¢ ylt. 13 slate $26,00 omse " pance *¥
12 wlt, 7 5late $30.00 | Battery Sumiies am.
12 valt, 9 plate $35,00 Citles "“Discerm f %
N

Have a sot of

o%u hnndrdtmnﬁiu locks
Bt and mevei oo
pany, 42 -uimn Bids..


www.americanradiohistory.com

nce and Invention for November, 1920 769

sawwegy - va—-vv“ vvllv°v waAAACAMAAY, LB AV A

/

B

www americanradiohistorv com


www.americanradiohistory.com

770

Can you play
a man’s part?

F some one should make an insulting remark in
the presence of your mother, sister or sweetheart,
wouldn’t you be ashamed if you could not take

her part?

Or if you remonstrate with a man for striking a
smaller man and the bully turns on you, can you
hold your own? .

Or suppose one of your pals says “Come on, put
on the gloves and have some fun,” can you do it and
get any ‘““fun” out of 1t?

To play a man’s part whenever called upon you
must know how to box and how to defend yourself
against a violent attack. Here’s. how you can learn
easily and quickly.

The Great New Course

Marshall Stillman’s great new course in boxing
and self defense is now ready. It contains the most
complete lessons in boxing, wrestling, jlu jitsu, ete.,
ever prepared. It beats his old course that thousands
of puplls thought wonderful and beats it a mile.

The lessons start with simple movements, such as
the breast stroke in swimming, holding out your hand
for a coln, etc., and step by step you are led into
striking heavy blows, guarding, ducking, feinting,
side-stepping etc., just as If you had a real op-
ponent before you.

When you’ve mastered the fundamentals, you take
up shadow boxing, in which you are taught such
blows as the Bennie Leonard Triple, the Mike Don-
ovan Double, etc.

Then follow lessons in the best Blows and Guards
known to the ring. When you’ve finished you’ll
know what blows to use, when to use them, and
how to guard against your opponent’s blows.

To complete your training in self-defense, you’re
taught 15 jiu-jitsu and 8 holds in standing wrestling
for use against violent attack—how to disarm an
opponent with pistol, dagger or club, how to break
a strangle hold, etc.

There's & set of dally exercises, inciuding the Colon Ex-
ercise é«mo of the best remedies for constipation) and
Synthetioc Breathing, a cfnt lung developer and aid against
nervousness. An article on Mass Boxing shows how to
teach boxing to large numbers of men. Then there’s a
short criticism of all sports such as baseball, tennis, foot-
ball, etc., and a history of 69 famous prize fighters with
theg n{(;:g'r'?—lnd ““inside’’ stories about them not gen-

T .
¢ ’I‘h’;ro are over 2488 'l.nustntlons in_the entire course.

D NO MONEY

We send the entire course (8 books) on approval. Keep

;15 (:n dln.ln::cﬁu the lessons, and then return it or send
comple en

Mail the coupon. mew to Marshall_Stfllman Assoctation,
Suite E-111, 461 Fourth Ave., New York.
MARSHALL STILLMAN ASSOCIATION
Suite E-111, 461 Fourth Ave., New York

You may send m approval your complete course in
Boxing and Self Defeenoz as described above. I have always
b'e:ln m"fh{ul in pm;ulm{' ot;lmuom -n,g I“dve you ‘lxxlxs
pledge that you m e in trusting me as agreed
that T will ,e‘;ther.getlex:n. e oourse, o: remit $5 (Canada
$6, foreign countries $7) in 10 days.

PRACTICAL HINTS
ON PLAYWRITING

By Agnes Platt

Designed to help the beginner in the
difficult art of writing a really good
play, and to clear away any obstacles
which may beset the more advanced.

Price $1.50
Sent on 5 days’ approval if you say so.

DODD, MEAD & COMPANY
441 Fowth Avenue, New Yo

(Established 1839)

Science and Invention for November, |

What Makes a

Magazine Cover
(Continued from page 768)

are ready for the proving. This is done
on a regular gower printing press much
the same as the presses upon which the
cover is finally to be printed, only of a
smaller type. .

Figure 8 shows a view of the proving
department. Here the plates are printed
in the rotation for which they have been
made—usually yellow first, red second, and
blue third. If a fourth impression is used,
it is printed in black and is the last printing
on the sheet. However this is not a set
rule.  The colors can be printed in any
rotation and we will get practically the same
result. . But one thing is important, and
that is the register. The respective colors
mlust print each one exactly in its proper
place.

Figure 9 shows an enlarged side view of
a halftone printing plate. It will be noticed
that the actual printing surface is all on
a plane and the tones are produced by large
and small dots.

This in a general way explains the pro-
cess. Space does not permit us to go into
the many little phases and detail.

The cover of this issue is a most interest-
ing example of three color work. The large
butterfly on a slightly dotted ground is an
exact reproduction of the small one, but
enlarged some 16 diameters. It has been
made to show the action of the screen and
how the colors are produced by superimposi-
tion. If examined at close range it looks
like a crazy-patch quilt, but from a dis-
tance of fifteen or twenty feet, its colors
blend and give a perfect picture of a but-
terfly with variegated wings. It is the
best illustration of this type of color work
that has yet been produced.

If the small butterfly is examined with a
microscope, it will be found to be the same
in all respects as the large one. Even the
pale blue background is made up of the
same dpl:oportion of little blue dots, widely
spaced in the relative sense and regularly
distributed.

Figures 10, 11 and 12 are “progressive”
prints of the small insert, but printed in
black only. They show the color forma-
tion and if these same plates were printed
in yellow, red and blue, exactly in regis-
ter, you would see the same little butterfly
as is reproduced on this cover.

The picture was made direct from a real
butterfly, no painting having been made.
‘The name of this butterfly or rather moth—.
a valuable specimen—is Urania Croesus. It
was kindly loaned to us thru the courtesy
of Asst. Curator Dr. Frank E. Lutz, En-
tomological Dept. of the American Museum
of Natural History of New York.

It was necessary for the Editor to spend
two days at the museum where he inspected
over 100,000 butterflies and moths, before
the right one was found. There is prac-
tically no butterfly that has all the three
c9lors.yellow, red and blue, which we de-
sired in order to illustrate the three color
process. So we finally had to take Urania
Croesus, not a butterKy at all, but a moth.

The.E‘dxtor here wishes to express his
appreciation to Dr. Lutz and his associates
for their very kind assistance in locating
the desired specimen.

ORANGE, N. J., PLANT DELIVERS
PART OF RADIUM ORDER.

A radio-chemical company announced re-

cently that one gram of radium valued at

$120,000 had been broyght from the ra-

dium-extractin plant at Orange, N. J.. to
New York. is is the first part of New
York State’s purchase of two and a quar-

ter grams. It js to be used for research
purposes.
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OPPORTUNITY! _wops

The Big
Chance
For You

to get started on the road to success may come
any minute. So don’t be careless about the ” a
MINUTES just because they pass quickly. whegees Every Test

You must be ON THE SPOT at the RIGHT TIME—and the only way to be punctual
is to have a PERFECT WATCH.

THE SANTA FE SPECIAL is such a perfect watch that we can guarantee it stronger
than any other watch on the market. It is accurate, not only to the minute, but to the
smallest fraction of a second. Read my wonderful offer below, and what I have to say about
this marvelous time piece—then utilize this very minute by ordering a watch of which you

will always be proud.

Llrrgyoieeminc.

Pres. Santa Fe Watch Co.

The Santa Fe
Special Watch

New Case Designs

I want you to see the new-
est desigus in cases used on
these (“Santa Fe Special!”)
Watches, so you will fully
realize their beauty and up-
to-dateness, as well as the
value of the Bargain I am
offering you. I want you
to see the 3-color inlay
work — think how distinc-
tive your watch would be
with your own name or
_monogram or some appro-_

vamna re waicn Lo,

Dept. B80
A Letter, Post Card or this Coupon will bring m)
Thomas Bldg., free Watch Book.
TOPEKA, KAN. Santa Fe Watch Company, Dept. B80, Thomas Bldg.,
(Home of the Great Topeka, Kansas.

Please send me your New Watch Book with the un¢

Santa Fe Railway) that this request does not obligate me in any way.

e
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Choose asYourProfession

lectrical

Engineering

Electricity offers a brlllhnt future to the young
man who is about to cheose his career. Never be-
fore has there been such wonderful opportunity in

this great fleld. Big pqylngn poah.hous in electrlca‘:
B. S. Degree irained ' men — ..':’El .E:'Mmm
1 ! 0.

in3 Years ome Lo t.he ghoo of Engineering
of Milwaukee — the largest and

best equipped electrical school ln America. Her
trained in_both theory and practice by a ncult( of over 90
experts. You learn in Iarn ﬂnely equlpped a
{ you bave 14 high school equiva
can become an Eleculcal Engineer wll.h a
Sclence degree in 3 years. If you lack these credits they
can be made up in our I of El h in a
short intensive course.

Earn While You Learn

By our ?clll system you may earn your way while
lenrnlnx Employment Department illl m‘\{re you
a position to which you may devote a part of each day,
aplundllnx 'n:.}:e lrem;gzger l“ 3’19

school s plan solves the W

students’ nnunclll Droblems aml 'ntef Term
provides splendid exprrhn

same time, tion fce :nd ns
‘P"lr;ter‘:lll ?ouu for ublo “(‘!‘dmd Begi
i 0
who ‘wish o secure board an January 2nd

Write for Catalog

Write today for our free, {llustrated catalog. Read
about this wonderful Institution and th
tunities that lle before you. Find out nbou'. our spe-
clalized method of tnlnln( and the detalls of our ““Earn
While You Learn’’ plan

SCHOOL OF ENGINEERING OF MILWAUKEE
Dept. 1198B—373 Broadway, Milwaukee, Wis.

School of Engineering of Milwaukee,

ssLa 8ud\uy. Miiwaukes, Wis.
Plt-uu send me your free illustrated catalog on Electri-
cal Engineering and give me the detail of your “‘Earn
While You Learn’’ plan.
Name
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Phonograph Prize
Contest
(Continued from page 740)

By placing a fan on the shaft in |
of the buffing wheel those who have
tric Victrolas might have a suitable far
the warm nights when they wish to

their phonograph.
P LESTER BENOI

HONORABLE MENTION.
Wire Winder.

The following kink of using an idle
nograph has saved me many toilsome h
of winding wire on spools after some
periment.

I constructed the following winder:

I first procured a steel plate 6”7 in
14" thick, and drilled a hole in the c
thru which the pin in the phonog
passes.

Then, taking another plate 115"
and %4” thick and drilling a 3-16” hole
slightly counterbormg one side and riv
this to a 6” x 3-16” drill rod which had
previously threaded for 2 inches of
len h, I procured a wing nut and w:

t same. Then drilling and tapping

of plates, I assembled the pieces into

winder, the weight of which is sufficie:
keep it in place while revolving.

By placing a spool on the stand and
ting washer and nut into place a first

winder is the result.
WALTER C. PATZOL

HONORABLE MENTION.
Flying Toy Airplane.

A light paper toy airplane is mounte
the outer end of a wire arm offset a
18 inches from the vertical center lin
phonograph disc. The lower end of
wire is clampt onto the center pin of
phonograph disc by a spring clamp sir
to a spring clothespin.

As the disc rotates the little airg
will fly or whirl around in a three-foot
cle and a light paper propeller mounte
the front of the airplane will be cause
spin rapidly by its passage thru the air
small cloth flag mounted on top of the
plane will heighten the speed effect.

CARL S. BATE

HONORABLE MENTION.

Metronome.

The following useful metronome has !
constructed and used by me and my you
brothers for over a year and it has pr
very successful.

A narrow, half-round strip of wood
glued across an old record of the *
cent” kind. A tube in the form of a 1
angle was soldered to the cover of a :
paste box after the latter had a hole cut

A hammer was made by gluing a h
wood stick into a hole in a hardwood

The other end of this hammer
rounded so it would slide over the :
glued to the record. A light spring k
the ball in contact with the back of
can and is fastened to the hammer arm
Jelow the point where it is pivoted to
‘ront of the can. If the cover does not fit
ight enough it will have to be soldered in
place.

If the attachment is to be placed on a
Victrola, then the goose neck must be re-
volved back to the rest position.

If necessary, a rest of wood with felt
on the bottom can be used to hold the wood
‘needle” off the record, but not off the wood

(Continued on page 809)
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Popular Astronomy
By ISABEL M. LEWIS, M.A.

(Continucd from page 739)

be lost in the glare of the sum, tho possibly
it the time of the vernal and autumnal
rquinoxes when the sun is crossing the
squator individual particles would be pro-
jected against the sun’s disk.
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F] altitude above the horizon after sun-
to be visible in the glow of twilight.

“he zodiacal light, wﬁich is so conspicu-

in a clear sky at night in the tropics

1 faint haze of light extending along the

ptic entirely across the heavens with a

re luminous patch exactly opposite the

called the “gegenschein,” owes its

rin to an extensive ring of meteoric

ticles revolving about the sun in the

e of the earth’s orbit and extending

beyond the orbit of the earth. The

t hazy light is due to sunlight reflected

these countless minute particles of

er. 'The cause of the ‘“gegenschein”

“counter-glow” is not so clear, but it

t come from particles lying beyond the

¢ of the earth’s shadow which falls

seen 844,000 zand 873,000 miles from the

h’s center. It may be due to a dense

jensation of these particles about 930,-

miles beyond the earth where the field

he earth’s attraction begins and where

result these particles are whirled about

or the rival attractive forces of the

and sun.
,h our latitudes the zodiacal light is
h less comnspicuous than it is in the
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It pays to train right
—to follow the teach-
ing of men who know
frompractical experience.

What This Man
Has Done

You Can Do

Pocatello, Idaho

Gentleman:
I have nothing but praise

777

where lechnical terms are usea

they are explained and simplified
Now is the time to start—don’t wait until a more
convenient season. The sooner you start training the
quicker you'll be classed as a regular Electrical En-
gineer with a big job and big pay. Send no money
— use the coupon below—get our latest bulletin on
this course—then decide.

American School of Correspondence
Dept. E-826
Drexel Avenue and 58th Street, Chicago, U. S. A,
WE HAVE TRAINED THOUSANDS OF OTHERS—WHY
NOT YOU? START NOW—MAIL THIS COUPON TODAY

AMERICAN SCHOOL OF CORRESPONDENCE, Dept. E-826, Chicago, U. S. A.
I want job checked—tell me how to get it.

for your instruction courses Architect. 5,000 to 615,000|...La
wArchitect,......cceecrennnead K ,000...Lawyer..................... ,000 to ¢15,000
an automati elephong com: || AnianS o factoc: 402 1150 o -Soocrtictaens L0010 T
3 AU le n .. 4, A nt 3, K
pany in this city. My suc- || ...Automobile Re; 2,500 to  4,000|_..Employ’t Manager... 4,000 to 10,000
cess 1 attribute entirely to || --Civil Engineer............... 6,000 to 16,000|...Steam Engineer...... 2,000to 4,000
Electrical eerin al Engi 4,000to 10,000(. Foreman......... . 2,000to 4,000
my T E 1| " Business Manager......... 5.000to 16.000|...Photoplay Writer.... 2,000 to 10,000
-- Course with you, and take || "Cer, Public Accountant. 7,000 to 15,000, Sanitary Engineer... 2,000 to 5,000
this opportunity of thanking || . -Accountant and Auditor 2,600 to 7,000!...Telephone neer 2,500 to 5,000
you. -.Draftsman and Designer 2,600 to _4,000|... Telegraph Engineer 2,600 to 5,000
Yours very truly, Electrical Engineer....... 4,000 to 10,000...H. raduate....In two {ean
I EL FARWEI’.L G 1 Ed In one year!|...Fire Insur. Expert.. 8,000 to 10,000
. Name. Add
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costs you nothing—It obligates you in no way whatever, but,

you should know.

77

for your own good send for it, as it contains things

WHY THE BURGESS COURSE AND SERVICE WERE STARTED

During m; endneulng:?erlenco 1 (oul:zll that it wag hard for an earnest young fellow to get into the electrical game right and it was hard for 2 man in the game

t0 make progress esired. I lool

Course and Service, and fillin

I have taught are getting and earning more than

ever, what you get in the way of money, or whether you become a
th o say Is, that If you will

is if you think a minute. What I d
if you wish to get into it, and {f ﬁou ar
Kansas, wrote me one day, YOUR COURSE MAKES A
The Burgess Policy is
telling just what

do your plr-t by following
e in it, 1 will lup&ls‘!A %ogTvzl!(\l'\D information and he"p Ehlch will push you along faster. Zillman McNamara of Densmore,
2 C)

truthfulness in advertising and to give an honest and satisfactory service.
urgess Men are doing. This we find is one of our strongest endorsements.

into the reasons for this situation and found what was needed. To remedy this condition is the purpose of the Burgess
t is t.od'-‘y g a much needed want. Furthermore, our standing is bullt uj I

do not promise you $500.00 PER MONTH, or that you wili be able to qualify as an ELECTRICAL EN
.00 per month and there are ELEC

gon what we have actually done, not what we claim to do.

INEER In_a few months. As a matter of fact. some of those

TRICAL ENGINEERS TAKING MY COURSE at the present time How-

Y or ELECTRICAL ENGINEER dcpends in a great measure on you. You will admit

Instruction and advice, I will help you get into the electrical business

ON BOTH FEET. esses In a very few words exactly what Ibnlm to do.
ut d

refore we offer no free ind d rather on

INSTRUCTION

The instruction is no cut and dried book plan, but is actually prepared with a view of fitting the individual. In this way one who is slow has the same advantage

as others. The course covers the various subjects

installing, motor testing and repairing, armature w|

“ELECTRICAL
HAND BOOK”

HE “Burgess Blue Book” contains draw-

ings and diagrams of Electrical Machinery
and Connections—Starting Boxes, Elevators,
Controllers, Starters for Printing Press Motors,
Street Car Controllers, Transformer Connec-
tions, Lighting Circuits. .
The section on Calculations takes up Simple
Electrical Mathematics, Wiring Tables, Alter-
nating Current Calculations, etc. It also gives
200 formulas, with problems worked out,
showing their application.

¥/ 7.00. If you decide not to keep
Pr ceit,’your money will be returned

THE BURGESS COMPANY

YORKE BURGESS, President
Consulting Electrical Engineering
750 East 42nd Street Chlcago, tllinols
Power Plants, R. R, Signals, Electric Rallroads,
Motor Troubles and Industrial Problems. Informa-
tion Furnished on Electrical Subjects. Inventions
and Patents Perfected.

he thi en need In their everyday work uuch":;':t:mpl:
men n e s
! instaliing, palr inding, o

g.r{' cells to hydro-electric operation, particular effort being made on the really practical things and

ories, wiring calculations, automobile systems, farm lighting moter motor

smission and power plants.

COMPLETE ELECTRICAL OUTFIT
Including Apparatus, Tools and Material is supplied with the course without extra charge.

ELECTRICAL DRAFTING

Every A No. 1 Electrical man understands how to read drawings, and I find that
the best way to teach him this is to teach him how to make them. Thus—the reason
for my drafting course. This is a part of the regular work and certain drafting im-
plements and materials are furnished students without any additional charge.

ELECTRICAL SLIDE RULE

As a thorough knowledge of the slide rule is so necessary in our business, I have written
30 lessons on this subject which are now included as part of the regular course in addi-
tion to the lessons on Electricity and Drafting. I am also supplying a Slide Rule and
leather case to each student without charge.

FIFTY-FIFTY

It is odd, but true, that the most astonishing thing about my business is the way in
which it is handled. I actually do handle the instruction work myself, and I see to it
that A STUDENT GETS WHAT HE WANTS. HE PAYS ONLY FOR WHAT HE
GETS. That I8 50-50. Furthermore, every student enrolls with the understanding that
if he should have to discontinue for any reason, his payments stop also. That is some
more 50-50.

If you are one of the “LET’S GO” Type of fellows, send for my catalog and see the
results my men are getting by studying at home, backed up by BURGESS SERVICE.
Write your name and address plainly on coupon so there will not be any delay in the

catalog getting to you.
YORKE BURGESS, Supt.
BURGESS ELECTRICAL SCHOOL
745 East 42nd Street Chicago, lilinois
¥ BN N & & B B B R B B B B N N

YORKE BURGESS, SUPT.
l DEABRWE;‘T: Eiectrical School, 745 East 42ad Street, Chicago, lllinois.
Please_send me your catalog ‘‘B,” which explains your Home Instruction Course and the Burge
' Service Method.
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“Why, that’s the third in-
crease I've had in a year!
It just shows what special
training will do for a man.”

Every mail brings letters from
some of the two million students
of the International Correspond-
ence Schools, telling of advance-
ments and increased salaries won
through spare time study.

How much longer are you going
to wait before taking the step
that is bound to bring you more
money? Isn’t it better to start
now than to wait for years and
then realize what the delay has
cost you?

One hour after sufoper each
night spent with the I. C. S. in
the quiet of your own home will
prepare you for the position you
want in the work you like best.

Yes, it will! Put it up to us to
prove it. Without cost, without
obligation, just mark and mail
this coupon.

s e G e carPEAR GQUT HEAE "o enw ams o=

INTERNATIONAL CORRESPONDENCE SCHOOLS

The station is provided with two
BOX 6167-B SCRANTON, PA. “grounds.” No. 1 is a salt-water ground,
gg'u‘!.g-.:"_"‘;"g.ﬁb .&“{.’?:;,";‘,'h,:h“;‘"m‘}ﬂ",{,"“ the | consisting of forty lengths of aerial wire
RLECTRIOAL ENGINEER ONENICAL ENGINKER buried in the ground and extending over
Electrician SALESMANSHIP the embankment into the ocean, and there
Frpes iyl 4DVERTISING M fastened to zinc plates buried in the water.
Electric Car Rumaing Show Card Weiter No. 2 ground consists of thirty-two lengths
e Datdoor S uinter of aerial wire ploughed directly under, and

.}.‘:“"'"1':'”':!" PaISNLATOR extending the full length of the antenna.
Tel BUSINKSS NANAGEMENT The power-house consists of essentially
JECHANICAL NROINERR o ety two main rooms with two small storerooms
Ship Drattemen Stamerranher and Typiet and offices. The building is about 100x200
Machine Shop Practice Traffic Manssom feet, and comprises the gencrator, conden-
Gre Englnesr (RER e ser, storage battery and storeroom on the
Surveying and Mapping STATIONARY ENGINRER main floor, while upstairs are situated the
AR CHI R CT N e e S i ek switchboard gallery, jigger gallery and
Arshitasteral Drattsmas Textlle Oversesc or Supt offices of the engincer in charge. In the
Sheet Metal Worker Pomltoyhaictag | Voo generator room are located all the appa-
Navigator Antomeblles Imlles | ratus, with the exception of the switch keys,
which are located in the jigger gallery. All
Name, apparatus is in duplicate, consisting of the
Present T-#em® two 300-K.W. motor generators, 2.75-K.W.
direct-current generators (exciters), two
Street air-compressors (to furnish air to the dis-
and No charger), two exhauster motors that supply
aty Stat fresh air to the discharger rooms, two key-
blowers supplying a blast of air to the
switch keys located in the jigger gallery,
two small signal motor gencrators for oper-
ating the switch keys, Séom' 11,000/440-volt
service transformers, five 2,000/13,000-volt

radio transformers.

The condenser room is used exclusively
for the condensers, which are enclosed in
an iron railing for protection to the engi-
neers. The storage-battery room contains
a bank of 55 storage-battery cells; the total
battery is rated at 125 volts, 20 amperes,
normal discharge rate. This storage battery
is used for furnishing an emergency light-
ing system for the power-house and to con-
trol the oil switches in case of failure of
the electric company’s power. The jigger
gallery contains the oscillation transformer,
high-frequency bus bars, choke coils, switch
keys, reactance coils and loading inductance.
The switchboard gallery contains a 17-
panel switchboard with suitable instruments.

AMERICAN TYPEWRITERS AND'
SEWING MACHINES IN ‘
THE DESERT.

Wander where you will among the oases
of the Sahara desert, the click of American
typewriters and the whir of American sew-
ingl_machines are always with you. :

he typewriters have followed the French
railway that is creeping farther south into
the heart of the desert every year, linking
up the oases. Every station, no matter how
lonely, has its machine—which, very likely,
saw service with the American S. O. S.

As for sewing machines, every oasis town
has its “sewing machine row,” where the
Arab operators sit elbow to elbow, cross-
legged in the sand with their machines in
front of them, gossiping and sewing all day
long. Every Arab who can scrape together
enough francs to buy a machine joins the
local sewing circle.

Views of these oasis sewing machine rows
are included in the film, “The Children of
the Sahara,” which the American Red Cross
has taken in Algeria and Tunisia.

300 KOV.A. Tt’&ns-
mitter at Bolinas,

California
By ALLAN C. FORBES

(Continued from page 757)

P I T Iy

the best working wave), the minimum input
is 50 K.W.,, using main generating set, ra-
diating 115 amperes; the maximum rated
input 300 K.W,, radiation 265 amperes. The
radiation will vary, depending upon whether
both the counterpoise and salt water
“grounds” are used, whether the phase angle
adjustment on the generators is in correct
relation with the studs of the spark gap on
discharge, etc. The effective height of the
antenna is approximately 275 feet.
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AN EASY WAY TO

ShootWithoutNoise

Avold disturbance, also flinching.

Bk Qi ghootie S,
MAXIM
SILENCER

Price, .22 cal., $7.00. Send 6c In
stamps for ntnl?z and BOOKLET
of astonishing e ences

of Silencer users.

Silencer Co.
Homestead Ave.

Hartford, Conn.
Electric

O S

30 inches long. High power.
Built like a real boat—$15.00

Model

Send stamp for illustrated lists of working mo
boats, engines, etc.

BATHE MANUFACTURING COMPANY
Desk 2, 5214 Woodiand Avenue, Philadelphia, |

CLEAN SMOKING

One twist of mouth plece cleans this
plree of 'lmom.nmoklnc Italian briar.
Alum! the

—
un mu.nl: du‘lnl’r:ic canal doe;“m =
. ; cash or
. THETEME R COMPANY.
P. 0. Box 254, Wilkes-Barre, Pa.
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PUT YOUR NAME
ON THIS PAY-ROLL

Men like you are wanted for big-pay positions in the fascinating field of
tomobile engineering. We have made it easy for you to fit yourself for
1e of these positions. You don’t have to go to school. You don’t have
serve an apprenticeship. Fifteen automobile engineers and specialists
wve compiled a spare time reading course that will equip you to be an
itomobile expert without taking any time from your present work.

PARTIAL LIST
OF CONTENTS
More than 100 blue
prints of wiring

diagrams

6 Volumes Shipped Free Motor -~ Construction
an pa
Carburetors an d

Now ready for you—an up-to-the-minute six-volume
yrary on Automobile Engineering, covering the con-
ruction, care and repair of pleasure cars, motor trucks
ad motorcycles. Brimming over with advanced infor-
iation on Lighting Systems, Garage Design and Equip-
ent, Welding and other repair methods. Contains
-erything that a mechanic or an engineer or a motorcyclist or
vner or prospective owner of a motor car ought to know.
"ritten in simple language that anybody can understand. Taste-
illy bound in American Morocco, flexible covers, gold stamped,
600 pages and 2,300 illustrations, tables and explanatory dia-
-ams. A library that cost thousands of dollars to compile but
-at comes to you free for 7 days’ examination.

ONLY 10c A DAY

settings
Valves, Cooling
Lubrication
Fly-wheels
Clutch
Transmission
Final Drive
Steering Frames
Tires
Vulcanizing
Ignition
Starting and Light-
ing Systems
Shop Kinks
Commercial Garage
Design and Equip-
ment
Electrics
Storage Batteries
Care and Repair of
Motorcycles
Commercial Trucks
Glossary

Not a cent to pay in advance. First you see the books in your own home or
shop. Just mail coupon and pay express charges when books arrive. You

can read them and study them for seven whole days before you decide whether
you want to keep them or not. If you like the hooks send only $2.80 in seven days and $3

month until the special introductory price of $29.80 has been Kai
e

a
45.00.) Along with the set gocs a year's consulting membership in t
~~i~s--  /Regular price $12.

d.  (Regular Price
i ¥ American Technical
This great bargain offer must soon be withdrawn.

SEND NO MONEY /7—~===

No Don’t take our word for it. See the

books without cost. There is so
much profit in this offer for you, that we urge
you to waste not a moment in sending for the

Dept. A258
American
Technical Soclety

Chicago, lllinois.

books. Put the coupon in the malls today. Please send me the 6-volume
Send no money-—Just the coupon. set, Automobile Engineering for
7 days’ examination, shipping

charges collect.

If I decide to buy, I

1 3 will send $2.80 within 7 days and the
American Technical balance at $3 a month until $29.80 has
] been pald. Then you send me a receipt
SOCICty showing that the $45.00 set of books and the
’ $12 Consuiting Membership are mine and fully

pald for. If I think I can get along without the
Dept‘ Azss / books after the seven days’ trial I will return
them at your expense.

Chicago,
"L //Namo

R R P R X T Y

AdAress. ...ccooeverretccceteicscioceccsscsssssasssesscees
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Learn Drafting

Employers everywhere are looking for skilled
draftsmen. They are offering good salaries to
start with splendid chances for advancement.

Drafting offers exceptional opportunities to a
young man because drafting itself not only com-
mands good pay, but it is the first step toward
success in Mechanical or Structural Engineering
or Architecture. And drafting is just the kind of
work a boy likes to do. There is an easy delightful
way in which you canlearn right athome in spare
time. For 29 years the International Correspond-
ence Schools have been giving boys just the train-
ing they need for success in Drafting and more
than 200 other subjects. Thousands of boys have
stepped into good positions through I. C. S. help,
but never were opportunities so great as now.

Let the I. C. S. help yoa. Choose the work you
like best in the coupon, then mark and mail it.
This doesn't obligate you in the least and will bring
mu information that may start you on a success-

career. This is your chance. Don’t let it slip
by. and mail this coupon now.

— e gues sume esvPEAR OUT NEAR ==e e " s e

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 61688, SCRANTON, PA.

Explain, without ob! me, how I can qualify for the
position, or in the subject, lox:owuchlmrkx'.,
ELECTRIOAL RNGINKER OHENIOAL ENQINEER
Electriclan SALESMANSHIP
Electric Wiring ADVERTISING MAN
Electric ting Window Trimmer
Electric Cer Runnin Show Card Writer
Heavy El ’l‘uﬁgo- Qutdoor Sign Psinter
Electrical Draftsman LR OADER
Eloetrie Designer JLLUSTRATOR
Te Expert IGNER
ical Tel ony RUSINESS MANAGENENT
MEOHANIOAL ENGINEKER Private
;lh.ldunlell Draftsman IOOK.KE.?'P.E.‘R' .t
Stemegr
Machine Shop Practice Cert, Pub, Accountant
Toolmaker Traffic Man: ent
Gss Engineer Commercial Law
CIVIL ENGINEER GOOD ENGLISH
Surveying and Hn:gﬁll STATIONARY ENGINEER
MINE FOREN'N ORKNG'R CIVIL SERVICE
ARCHITECT Railway Moelil Clerk
Architestaral Draftsman Textlle Overseer or Bupt.
PLUNBING AND BEATIRC AGRIOULTURE Spanish
Sheet Metal Worker PounitryRalslug Freach
Navigstor Automeblles Italian
Rame__
ﬂ'n T7-20-10
Street
and No
Q', State.
H!
H
(ou can easily pla
int,dreamy H o
music or latest songs on
the Ukulele. Prof. Harry
J. Clarke’s latest method
enables {g’u now to play the Ukulele in a few
weeks.( We give you a genuine Ukulele ab-
solutely with complete ocourse of lessons.
Write at onoe narrative of Hawailan
music and offer. No obl! ons! Send Nowl e

Underwoods, Monarchs, Reming-
tons, L. C. Smiths, Olivers,

Royais, Coronas AT
REDUCED PRICES. 5200_0
Prices as low as....
Write for our Catalog No. 15
BERAN TYPEWRITER CO.
Dept. 21, 58 W. Washington Strest, Chicago

Scier.
Blind Now Read byi
Musical Sound i

(Continued from page 744)

this means the light that falls on the printed
matter forms five bright spots in line, form-
ing what is called the “scala.” Each spot
is pulsating at a rate corresponding to the
number of holes in the circle of perfora-
tions to which it belongs multiplied by the

number of revolutions per second of the}
There are 18 holes in the innermost|
circle, 24, 27, 30 and 36 in the other circles|’
respectively, and if the disc makes 21}3(
revolutions per second, the second circle off

disc.

holes will produce 512 pulsations of light
per second—corresponding to the vibrations
in the musical note Cl. The numbers of]
holes given above are in proPortion to the
vibrations in the notes G, C!, D!, E! G},
(sol, do, re, mi, sol). A change in the

speed of rotation of the disc of course|

alters the pitch of the notes, that is, the

key in which the motifs are sounded, butj

the intervals remain unaltered.
The optical system used to produce the

image of the holes has a variable minifica-|:

tion, so that the length occupied by the
scala of five spots may be adjusted to equal

the height of the letters to be read, the|:

range of adjustment covering the various
sizes of type employed in ordinary

the sharpness with which the five spots are
focust upon the surface of the paper is
little altered by a change in the minifica-
tion, but more accurate focussing can be
effected by movement of a small lens sit-
uated immediately below the selenium
bridge. The spot of light corresponding
to low G is caused to fall on the lowest
points of such letters as j, p, y, etc, the
high G! falling on the tops of capitals and
of the high letters. The three intermediate
spots cover the height of the short letters.
This will be readily seen by reference to|
Fig. 5, which is an enlarged diagram show-
ing the scala passing over the word “Type.”

With an Optophone constructed in accord-
ance with the above description, if all the
spots of light fall on white paper—the
space between two words, for example—all
the notes will be sounded together in the
telephone, producing a discord. If the
scala passes over the letter V, the top note
G' (high sol) will first be silenced, then
E}, D1, C!, D!, E!, Gl Each letter will alter
the succession of sounds in a different man-
ner. This arrangement constitutes what is
called the “white sounding” Optophone.

The present improved type of Optophone
is modified so as to make it “black sound-
ing.” In this form white paper is repre-
sented by silence, and notes are sounded
as the scala passes over the black letters.
With this Optophone the letter V is repre-
sented by the motif G!, El, D}, C}, D!, E},
G! (smrdrms).

The “black sounding” is obtained by pro-
viding a second selenium bridge which is
called the ‘“balancer”—illuminated by a
small part of the intermitted light reflected
aside before it reaches the paper—and con-
necting this bridge to the telephone and the
battery in the manner shown in Fig. 6, so
that the current traversing the balancer
bridge (Se. No. 2) acts in the reverse direc-
tion in the telephone to that of the current
thru the main selenium bridge (Se. No. 1).
One battery is used and the two sclenium
bridges are connected one to each end of
the battery, and both thru the telephone to
a selected intermediate junction of the bat-
tery in the manner shown. The balancer
thus tends to cause the telephone to sound
all the notes continuously, and the main
selenium bridge, that receives the light re-

(Continued on page 784)
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ou Can Build

is Phonograph
EASILY

Tremendous Saving in Cost

AFEW hours pleasant work—some simple
tools found in any man’s home—and

Our Simplified Plans

IT’S an easy and interesting job to build
this fine, sweet-toned cabinet instrument
by our system. We furnish blueprints, diagrams,
motors, tone arms and all other metal parts to-

gether with knockdown cabinet and ready built
horn all complete. You do the assembling and finishing at a saving of more than one-half the
retail cost. You can’t go wrong if you follow our instructions. There’s a model and price for
every taste and purse. Your choice of four beautiful models.

Everybody who has built a Makafone has found it much easier than he first thought. You will find it so too

Read What Satisfied Builders Say

' “I have built my phonograph that I purchased from you and it is a dandy. I am well pleased. I had
. @ neighbor in to look at it and he thinks it is nice. I think that he will buy one.” —Crawford, East Peoria, Ill.
%] received everything O.K. and I have already built and enjoyed it for two weeks and I am very much
pleased with it.”—Bieschke, Chicago, Il
“I have the model No. 1 set up and in fine running condition and would not sell it unless I could get
another one like it. It is equal to any I ever saw. I have finished it in natural wood and all that have seen
it say that there is not a finer machine in any store in town.”—Corbin, Vancouver, Wash.
“Have just finished the cabinet and believe me she sure does look swell. I can guarantee you several more
orders very soon.”—Armhein, Milwaukee, Wis. . .
“I am well pleased with the MAKAFONE I ordered from you some time ago and am now placing another
order for a No. 4 machine.”—Hysong, Covington, Ky. . .
“I received my MAKAFONE and have built it and find it a dandy. I will send an order for a No. 3
machine in the very near future.”—Bank, Sanatobia, Miss.

Get Into the Phonograph Business
for Yourself

No experience is necessary under our plan. Hundreds have gone into the business of building
’ Makafones which they sell to their neighbors and friends at a clear profit of not less than $50.00.
| «J received the outfit in good shape. Am perfectly satisfied that the machine plays well and it was
.1 sold right away. Please send more price lists and order blanks, as I want to order a No. 5 outfit right
i j away.”’—Schettling, Kansas City, Mo.

Gentlemen: X Fill Out This Coupoi: And Mail 1ocaay
I have the phon(ygrdaph dﬁnishg‘ql, prdtcred frt'ogn by‘:‘t‘e sc;t‘:xe time —— —— ———— ———— ————— . ]
. Th i roduced on this instrument is better than any
f ?g?)ave cev‘ef:"u}?e‘;r‘;ie.p This machine is now sold and I soon will MODERN PHONOGRAPH SUPPLY CO.

be able to take advantage of your discount for ordering six

365 Springer Bldg., 313 S. Clinton St., Chicago, IIL
' outfits at a time. J. A. Devenny.

Gentlemen:—Please send me full particulars of your
“Build Your Own Phonograph” proposition, without

Many of these people have come from clerical or other non- obligation 10 me,

| anical vocations. .4nd they are all making good. Why
:,noetd;:ou ?° We shall be glad to give you full particulars so
| send” in this coupon today.

Modern Phonograph Supply Co.
365 Springer Bldg., 313 So. Clinton St., Chicago, Ill.

o o c— v —— — — —
4
»
El
®
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i cADN WIRELESS
HOME BY MAIL |

in steadily for National Radio Insti-
8. Big Concerns in Need of Operators

e positions are now open in Commercial
vice, Merchant Marine, Radio Supply Fac-
{ Ocean Steamship Lines, Telegraph Com-
S. Shipping Board. We are continually

ests for more

we can furnish.

500.00 a Year

ity for ambitious
the higher branches
learn Wireless the
tute way, quickly
qght in your own
ime. No previous
is necessary. With
ickly qualify for a
ent License, and a
raduates are quali-
ors and start with
ynth, besides Room,
which when totalled
. means more than
f our recent gradu-
| a year.

it of Commerce
R L Graduates

credit of 5 points
tion for First Grade
1 heads the printed
eless Schools recom-
t. of Commerce.

out Expense

> travel, anxious to
»s, and increase your
affairs, Wireless of-
:» of a lifetime. On
rated as an officer,
h the officers. How-
liged to travel, if you
one of the land radio

National Radio Institute

offices, which are steadily increasing in
number.

Pay As You Learn

Our plans of payment place a wireless
education within the reach of anyone who
desires to learn. A small payment down,
and the small payments made during the
course, make it possible for you to eamn
the cost of your tuition while actually
learning to be a wireless operator.

Instruments Furnished Free

In addition to all necessary text books
and other equipment with which we sup-
ply you, we furnish FREE to every stu-
dent, a Natrometer, which consists of an
automatic transmitter and receiver. You
receive the instrument after your enroll-
ment; it becomes your personal property
upon completion of our course.

The Natrometer automatically sends you
messages in International Code, just as
though they were coming to you through
the air from a station a thousand miles
away! The instrument is operated en-
tirely without the use of aerials.

FREE—In addition to our complete
course in Radio Telegraphy, every stu-
dent is given our complete course in
modern Radio Telephony. These com-
bined courses enable our students to fill
positions requiring a knowledge of both
Radio Telegraphy and Telephony.

Send the following coupon today for our
FREE BOOK containing all particulars.

National Radio Institute

Dept. 355
Jsussssssass

NATIONAL

www americanradiohistorv com

Mail This Coupon Today

Washington, D. C.

RADIO INSTITUTE,

Dept. 355, Washington, D. C.

Send me your FREE book,
Today.” Tell me about your
Telegraphy and Telephony—the free post
your Special Instrument offer.

............................................

............................................

“Wireless the Opportunity of
Home Study Course in Wireless
-graduate course—and
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\ - use of this direct-connected set for long
! waves on a straight open antenna. During
MURDOCK the past summer the author has had no
— =1 | trouble on the open antenna except during
NO- 55 thunderstorms, altho in this part of the

country the summer has proved rather fav-

orable for radio. Again, when the ama-
teurs start transmission, trouble may be ex-
perienced on the open antenna from QRM.
The following table gives some sample
settings for tuning on one particular loop
antenna; of course the settings will differ]
in other stations.
Wave  Inductence Condenser
Btation Length Tep Setting
Annapolis  NS8S 17,000 _’l: (175 mhy) gg degrees
” 140
- 165
New NFF 13,600 17 42 and 53
Brunswick g" 46
- 82 103
» 17 144
- 149 168
NAA 6,000 : 0 (antenna only)
Arlington o) f1er 159 (caliing) =
A
NAA 2,500 5/16” 8 &
(spark) K"~ 10
316" 12
14" 13
/18"

20
0 (antenna) 22

From this table it will be seen that any

tap up to 5/16” brought in 2,500 meters, so
2000 OHM SET.......$4.50 that the first tap might be placed at 14", for

3000 OHM SET....... 5.50 the minimum wave length of 2,500 meters.

For the maximum wave length, it may be
That these Murdock No. 55 seen that for the longest wave station, NSS,

OO on 17,000 meters, any tap from 53" to the
Sets have earned a nation end of the coil (1”) was suitable; and for

‘ wide reputation for value, is NFF on 13,600 meters, any tap from 15”

The Fortune Teller

“] see a man—a dark man. He is
talking earnestly to a young girl. She
is trying to avoid him. He seizes her
by both arms. They struggle. He has
his hand at her throat. She falls. He -
strikes her. He goes—I cannot see
where he goes. It is dark—dark—"

What happens then —how this
medium knew—that is the perplexing
mystery solved only by the marvelous
genius of

due, not so much to the fact to the end of the coil. Moreover, any tap
. that they are, without question, from 54” to 1” gave both NSS and NFF

| best : recei by merely turning the condenser. This
the low priced vers shows that for this particular antenna only

obtainable anywhere, as it is % of the coil needed to be used, or even
to the recognized fact that.they I;ss, and that one tap at 34” covered the
closely approximate in opera- upper range of wave lengths. If then one

. sensiti tap were put in at %;” or half the coil, for
tion the itive perfomce intermediate wave lengths, all wave lengths

of the most expensive sets. from 2,500 to 20,000 meters would be cov-

: ered by the three taps of 4", 14" and 34"
..S'rl.‘ef cu.stomaryMassurarg:e o'f respectively. This would mean that the in-
atistaction or Money Dac! ductance switch would need only three or

affords the opportunity of prov- four points, to cover the whole range speci-

ing the exceptiona] value of fied, alr;d that tt}’lls SWi{‘Ch wgould .hardll)y,' if
ese ' . ever, have to be toucht, the tuning being
!th phones at no risk to you. all done by the single 43-plate condenser,

O ther instruments — MUR- amlil the loudgess Olfl signalshbrought lout by
DOC . ulling out the tickler to the critical point.
,D S K MADE—of recogmzed t is surprising how simple such a set can|{g
jmerit at equally reasonable be made. Settings for the open antenna|[Sag
jprices are illustrated in Bulle- are not given here, for the readings are sim-
tin 19B, a copy of which will ilar and the conclusions the same.

‘be mailed on request. (Conclusion.)

NEW RADIO LICENSE RULES AT
WM. J. MURDOCK CO. NEW YOR

He is the detective genius gf our age.
He has taken science— science that
stands for this age—and allied it to the
mystery and romance of detective
fiction. Even to the smallest detail,
every bit of the plot is worked out
scientifically. For nearly ten
years, America has been
watching his Craig Kennedy
—marveling at the strange,
new, startling things that de-
tective hero would unfold.

!FREE—POE

10 Volumes
To those who send the cou-
E_on Eromptly, we will give
REE a set of Edgar Allan
Poe's works in 10 volumes.
When the police of New
York failed to solve one of

‘it

EwW

.

Applicants examined in the New York the most fearful murder mys-

55 Carter St. office for commercial radio operator's teries of the time, Edgar

. s . " et Allan Poe—far off in Paris—

CHELSEA (BOSTON 50) MASS. hlc)elnses will ge tesct:ed n theirctr?lnsmtttmg ‘ found the solution. The story
ability in sending Continental Code. : is in these volumes.

$09 Mission St. San Francisco, Calif. Y g I s nd . and France,

Applicants for commercial first grade
operator's licenses will be required to send
= — 100 satisfactory code characters in succes-
sion in a five-minute test at a 20-word-per-
NEW DIAL INDICATOR ||| minute speed.

Applicants for Commercial Second Grade

Fits standard 14" ||| Operator’s license will be required to send
Shaft. Made of same 60 satisfactory code characters in succession
quality as our small- xsn a five minute test at 12 words per minute

- peed.
er dial. Black com- The transmissions by the applicant will

Edgar Allan Poe is held to
be the greatest writer that
America has produced, To
them he is the great Ameri-
can_classic.

_This is a_wonderful com-
bination. Here are two of
A the greatest writers of mys-
tery and scieatific detective
) stories, You can get the
Reeve at a remarkably low
price and the Poe FREE for
¥l a short time only. Sign and
A mail the coupon now.

position. White fill- (|| be received by the examiner and will also . HARPER & BROTHE
ed engraving. Bev- |||be graphically recorded on a tape recorder : (Established 1817)
elled edge. as a check against transmissions in case of :
doubt. . (9 } o W
37 _ Dial...-8075.  With Knob.....8}.30 Bestsdi Radio schools training men who expect| - & O Couponrs
3% °"'&' “Electron Relay New Style....$8.00 ||| to take these examinations are requested to %m;}fodb,
Moorhea 00 ||| prepare their students for this transmitting - Sc. Inv. 11-20

head V.T. Amplifier....cocccenccee £ h i
gx:ehead Extra Hard V.T...c.cee....o 2.50 [l test and include a test therein before they HARPER & BROTHERS, 250 Franklin Square, New York
Send me, all charges prepaid, set of Arthur B. Reeve—

ight 1 pound. Guaranteed. Licensed ||| give the student the usual letter certifying| 15 12 volumes, Also send me, absolutely free, the set of

Shippl!i% we P t
under eming and De Forest Patents. that they have satisfactorily past the| Edgar Allan Poe—in 10 volumes. If the books are not
now t. ¢ . .
G pew Ot aom i wnd 1 tor || couree, ‘and for which the applcant is al-| Sy ohmi E Tl St Wl ¥ 831
For sa and by lowed a 10% experience mark in this of-| asd # s month for 12 months.

fice. The transmitting test given the ap-| y.me

A. H. CORW!N & CO. plicants will include characters, numbers

1. and si als of a“ kinds used in the usual AAresS .......ccvviriiieriirientesan te ssecesssnasnns
4 West Park St, DeptE-l, Newark,N.J ‘ transmglgsion. OCCUPALION e eveveenenrennnesioiTrreeeecasaaleenanens
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Amplification 100 Times

Do you want to receive signals of marvelous strength; to hold those that
adually fade out, and to bring in stations that you have never heard before?
ou do not need a big aerial to get them,~—use

Licensed Under Armstrong and Marconi Patents

Greatest Improvement in Modern Radio

ou remember the super service of the old origina.l ?angon RA-SIX

amplifying short wave receiver? This new set surpasses it in every respect.
And the Original RA-Six Was the Only One of Its Kind. *

150% improvement over the old original Paragon, away ahead of all other

receivers and excels the most serviceable set on the market today.

Here are the 1509, Pointers
A Wave Length range of 150 to 1000 meters.
24% more sensitive and selective than the RA-SIX.
Coupling has scale of 180° instead of 90°, giving wider
range of coupling.
Cabinet of quartered oak, overall size 205; x 8 x 714";
white filled engraving, bakelite panel, knobs and dials.
Controls on all adjustments fitted with Vernier attach-
ments, permitting of very fine tuning and control.
And the price $85.00.

Remember the old Paragon? This one beats it and all
others by miles. Our special bulletin tells you hosw.

Our word of honor to you is our guarantee. Let us prove it.

CONTINENTAL RADIO AND ELECTRIC CORP.

Sole Distributors of the New Paragon RA-TEN
J. DI BLASI, Secretary

DEPT. A.1

Science and Invention for November, 1920

The New
Paragon

RA-TEN

for it—it’s free.

J. STANTLEY, Treasurer

6 WARREN STREET NEW YORK

Audion Control Unit only $13.75

K. & G. WIRELESS SUPPLY CO.
Dept. 15A, 152 Chambers Street

The K. & G. Wireless Supply Co., in its efforts to place technically
correct and reliable wireless apparatus well within the price reach of
critical amateurs, announces its new Audion Control Unit, Type Al.
This new_unit is absolutely reliable and can be used with every
circult. It is designed and built for exacting service. It combines the
yery latest ideas in design with the best of material and workmanship,
The cabinet, s%xeuxssf has a highly polished mahogany finish and
with its well mounted panel will add much to the attractiveness of your
station. The unit contains these instruments: vacuum tube socket (for
standard 4-prong tube) fllament rheostat (10 ohms), grid condenser,
grid leak, and filament switch. Panel has blndlnf posts, suitably marked
in white, for secondary, tickler, phones, and fllament battery. Whole
back of cabinet swings open on hinges and thus permits easy insertion of
tube and batteries and complete inspection of the interior. Efciency
guaranteed, or money refunded.

Price $13.75, without tube or batteries. If your dealer can’t
supply you, order direct. Dealers: Write for proposition.

New York

WwWwW americanradiohistory com

Practical Chemical

Experiments
By PROF. FLOYD L. DARROW 1

(Continued from page 750) ]1

To make hydrogen connect the furnac
with a copper boiler as shown in figure |
and the accompanying cut. In the silic
combustion tube place a layer of iron 6l
ings. Turn on the current and bring th
tube to a good red heat, at the same tm
heating the water to the boiling tempera
ture. As the steam passes over the red ho
iron it will be decomposed forming iro
oxid in the tube and liberating large volume
of hydrogen, which may be collected ove
water in the usual way.

Making Water Gas: 1f pieces of charco:
are substituted for the iron ﬁlinis, wate
gas consisting of a mixture of hydroge
and carbon monoxid may be obtained an
collected in the same way.

An Astonishing Demonstration: Usin
the furnace and tube alone brinf the silic
combustion tube to a good red heat an
then seizing it with the tongs quickly plung
it into a tall jar of ice water. There wi
be a great seething and bubbling but ti
tube will not break. The co-efficient «
expansion for silica is so small that t}
tube is subjected to very slight strain ar
no fracturing results.

The Crucible Electyic Furnace: For
host of laboratory purposes, a crucible fu
nace is an ideal luxury. These furnac
are made to run continuously on 110-vc¢
circuits, either direct or alternating, a
will generate temperatures of 1,200 degr
Centigrade. In such a furnace you
make fusions, alloys, quicklime, coke a
charcoal, glass, reductions of metallic ox
and bring about many other chemical re
tions.

Making Brass: Into a fire-clay cruci
of suitable size to fit the receptacle of y«
furnace, weigh 70 grams of copper and h
at hand 30 grams of zinc. Place
crucible in the furnace and connecting
latter to a 110-volt circuit obtain the hi
est temperature possible. When the ¢
per has melted into a clear lake of liq
metal, which it will do at 1,084 degr
Centigrade, add the zinc. The zinc
melt and quickly dissolve in the molten ¢
per. When the zinc and copper have mi
thoroly, seize the crucible with tongs
glunge it into a pail of cold water.
rass will quickly solidify and may
knocked from the crucible.

Other alloys may be made in a simil

way.

Making Quicklime: In the crucible
the furnace place lumps of marble, or lin
stone, and heat to white heat for abg
twenty or thirty minutes. Allow the quiq
lime to cool in the furnace and then pl;
a lump of it on a watch glass or in a p
celain dish. From a wash bottle play
small jet of cold water over the lime. 1
mediately steam will appear and the h
lump of lime swelling 1n size will crum

to a powder. Enough heat will be genera|
to ignite the head of a match.

This process is called slaking and is
same action that takes place in the prepy
tion of mortar.

The Oxy-acetylene Torch: While
use of the oxy-acetylene torch is outs
the province of amateur work, it is of v,
great commercial importance and gives te
peratures very close to those of the elect
arc. With it iron may be cut and welc
with the greatest facility. In San Fr:
cisco is a skating rink containing 10 mj
of brine pipes and 10,000 welds, all of wh:
were made by the oxy-acetylene proce
In cutting steel girders and old armor pk
the oxy-acetylene torch has reduced |
time and cost to a small fraction of wl
they were in the days of more Primit
methods.
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VER HALF A MII
MOT(

The American Red (
stor vehicles of all

iance, Rumania, Pol
mthern Russia, Con
d other places doing 1
Within six months -
ywved over half a mill
“motor to and from tr
A train of thirteen

:rre trucks, recently le:
are parts, 75 barrels ¢
' grease for the Polis

Faintest Signals Readable

With Brandes Matched Tone Receivers

The one thing that makes “Brandes” receivers better than, and different
from all others, is the “matched tone” feature. The tones of both receivers
are perfectly matched; like two fine violins tuned in exact unison: two
human voices pitched in the same tone. This makes the faintest signals
clear, sharp and readable; carrying through the longest distances.

Light in Weight
Trial Offer

Comfortable, Durable -
Buy a Brandes Receiver;

Brandes Receiver shells are made of hard-drawn aluminum, com-
bini;lg su"‘enxth with ext(cmellighmcssi f'I‘hfc l‘lxsc of high-grade
steel in the magnets requires less metal for full magnetic power. : Y3 H
Brandes Receivers are so ecasily adjustable that they may be try 1t for 10 days'. if it fal.ls
Ya to do all we claim for it,
return it and money will be
refunded.

*“Superior’ 2000 Ohms, $7

BRANDE

worn continually for hours with comfort. They are hand-made
throughout, by wireless receiver specialists; and so well made
that they’ll last indefinitely, giving accurate service all the time.

Send 5c for Catalog E

MATCHED TONE
Wireless C.BRANDES, Inc. Wireless Receiver Specialists
Receivers Room 814, 32 Union Square, New York

Positively Your Last Opportunity

to purchase the Original Tubular, Vacuum Detector,
Amplifier, Oscillator so well known as the double-filament,
double-life, hand-made

UDIOTRON

‘Dealers and Amateurs!

Send at once for adoance
information on the NEW

AUPIOTRON

DETECTOR
In Constant Service Since 1915 MPLI'T'TRON
Aupi0TRrONS, recognized as AupioTRONS are no Jlonger
the most sensitive detectors ever limited to audio frequency and AMPLIFIER
produced, are now free and clear can now be used as detectors
of all patent difficulties. By and oscillators as well as am- SCILT'RON
agreements entered into with plifiers.
Radio Corporation of America, See your dealer at once, or or- OSCILLATOR
AUuUDIOTRONS are mapu- der direct. Be sure to
factured under the fol- $6.00 benefit by this last op- mounted on the standard four-prong
lowing patents: Nov. | Each. Noincreass | portunity to secure a base. These NEW TUBES will be
in price ready for delivery about October tenth.

Dept. S,

7, 1905; Jan. 15, 1907;
Feb. 18, 1908. Licensed only
for amateur or experimental uses
in Radio communication. Any
other use will be an infringe-
ment of the above patents.

hand-made, supersensi-
tive, double-filament AudioTron
Detector, Amplifier, Oscillator.
Insist on the name AudioTron
on every tube you purchase.
Fully guaranteed.

A valuable bulletin on these new fully
licensed tubes is now being prepared.
See your dealer today. If he cannot
supply this Free Bulletin, send us his
name and address and we will mail you
an advance copy of Bulletin No. P170.

DEALERS, JOBBERS—If you are not on our mailing list, write us immediately.

AUDIOTRON MANUFACTURING COMPANY

35 Montgomery Street

(Successors to The AupioTroN Sales Co.)

San Francisco, Calif.

p—

——

T T T
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You can secure

[S':tudg first gradq com-
venings mercial license
and Learn in a few

. months and po-
Radio sition payir;lg
$125 a month and expenses. In-
dividual attention given each
student. Moderate rates.
Y Ask for Booklet A

[ ]

M. C. A.
RADIO SCHOOL

Marcy Avenue Near Broadway
Brooklyn, N. Y.
Telephone Williamsburg 3800

“IN THE
GOOD OLD

A
sz ACE
TIME” E

You did not get that C-W set fixed
up. Get busy now so you will be in
for the coming season. We have
parts or finished instruments. Only
the best get our list before buying.

DEALERS, if you are going to be ready for
the Holiday rush, let’s have your orders.
We are going to publish our dealers list, get
your name In. r apparatus is licensed
under Armstrong Patent No. 1,113,149,
Remember—*You may pay more but you
can't buy better.”’

THE PRECISION EQUIPMENT CO.

Dept. E, 2437 Gilbert Avenue
Cincinnati, Ohio

A RADIO XMAS

Make this holiday season a radio one,
buy Iour apparatus now before the de-
mand exhausts the supply on hand. We
fill all mail orders promptly—and post-

paid too. . Each
221, V. “B” Batteries............ $1.25
RORH Detector. .. . »orvvrnen 17.00
RORE Am OF. . ..ccocnranns 25.00
CR3 Amrrlﬁer ................ . 65.00
J CorwinDials..........coovun-. 1.30
RADISCO Colls........... .70c to 4.85

For & more complete list of instruments send 10c
for catalog, cost will be deducted from first $1.00

order. RADISCO AGENTS
Open Evenings until .30 P. M.

KELLY & PHILLIPS
312 Flatbush Avenue, Brooklyn, N. 7.

¢OUR OWN MACHINE FOR TELEGRAPHING
e PICTURES

..:ing mever offered before
.2:08t, blue print and complete
1structions for most marvelous
rvention of the age. Machines
asily and inexpensively made
and le articles

a Commercial First Grade License. It be-
hooves you, therefore, to strive for this
“ticket.”

The necessity for an operator holding a
license is required by international Faw
which was decided upon several years ago,
when certain regulations were drafted and
from which we glean the important fact that
“the service of the station on shipboard
shall be carried on by a telegraph operator
holding a certificate issued by the govern-
ment to which the ship is subject.”

Concerning the matter of licenses, there
is at the present moment of writing a move-
ment on foot to change the present system

of grading operators, as it is felt that the
method of today is not as effective as it
might be. In this connection the United

Radio Telegraphers’ Association is co-oper-
ating with the United States Shipping
Board, as well as with the Secretary of the
Department of Commerce, to bring about a
mutually agreeable system of issuing radio
licenses based primarily upon ability and
length of service, taking into consideration
the grading of vessels ranging from large
passenger to small cargo tramps, and the
licenses which will be held valid on each
type. These tentative changes, however,
need not worry prospective operators; they
need only concern themselves with the im-
portant task of training themselves as it is
being recognized, more and more, that the
important post of ship operator should be
filled solely by competent men.

COMMERCIAL FIRST GRADE.

The general requirements for this license
should be carefully noted and diligent study
of them practised. Briefly these are:

(a) The adjustment, operation, and care
of the apparatus, including correc-
tion of faults and change %rom one
wavelength to another.

Transmitting and receiving by ear at
a speed of not less than twenty words
a minute in Continental Morse (five
letters to the word).
(¢) Use and care of storage battery or
other auxiliary power apparatus.
(d) Knowledge of the international regu-
lations in force applying to radio
communication.
Knowledge of the requirements of
the acts of Congress to regulate ra-
dio communication (secs. 3, 4, 5,
and 7 of the act of Aug. 13, 1912).
The commercial extra first grade
and the commercial first-grade li-
censes qualify holders for employ-
ment at any ship or land station of
any class.

(b)

(e)

(H)

CITIES WHERE EXAMINATIONS ARE HELD.

Commercial radio operators’ licenses, as
well as amateur licenses, of all grades, may
be secured upon due examination by apply-
ing to any of the following named cities,
where are situated representatives of the
Department of Commerce:

Radio Inspector, Customs House, Boston, Mass.
Ragio‘}nspector, Customs House, New York City,

Radio Inspector, Customs House; Baltimore, Md.
Radio Inspector, D?artment of Commerce Bldg.,
/ashington, D. C.

Radio Inspector, Customs House, Savannah, Ga.
Radio Inspector, Customs House, Charleston, S. C.
Radio Inspector, Citizens Bank ﬁldg. Norfoli:, Va.
Radio Inspector, Customs House, New Orleans,

io Inspector, Customs House, San Francisco,

Radio. Inspector, Customs House, Seattle, Wash.
Radio Inspector, Customs House, Chicafo, i1
Radio Inspector, Customs House, Cleveland, Ohio.

As may be seen, this covers all the radio
inspectors in their offices, and elsewhere by
special arrangement. Additional opportuni-
ties for taking the examination are also
offered to applicants as may be deemed nec-
essary. These special dates and places may
be readily ascertained by writing to the
Commissioner of Navigation, Washington,
D. C., or to the nearest radio inspector. In
this manner prospective applicants who are

www americanradiohistorv com

817

HIS question is being asked by an ever-

increasing number of men and women who

realize that a better understanding of busi-
ness law means an addition to their income.
One needs specialized knowledge today to be
thoroughly successful—whether for one’s self
or for his employer. You are badly handi-
capped unless you KNOW JUST HOW TO
HANDLE YOURSELF at every turn.

Are you in—or going into—
business—entering a partner-
ship—building a house—buy-
ing or selling property—em-
ploying agents—suing or being
sued—in doubt on any legal
point?

Ever-increasing opportunities are ahead of the man
who keeps himself abreast of the times. During the
period of industrial and social readjustment through
which we are passing, every man and woman is facing
constantly changing conditions. ‘The courts have
made new and very definite rulings concerning busi-
ness relations between employer and employee, and
between buyer and seller, and those who remain in
fgnorance of the fundamental laws on which these
rulings are based are in constant danger of commit-
ting mistakes which may result in great loss.

Know the Law and Be Safe

While it would be impossible and impracticable for
the nenf man or woman to consult a lawyer con-
cerning the hundreds of questions which are con-
stantly arising in one’s daily affairs, the Virginia
School of Busi Law has iled & course which
makes it possible for every cne to gain & complete
and thorough knowledge of law as applied to the
everyday problems of the individual.

course, which is divided into ten treatises and
which covers Corporations, Partnerships, Contracts,
Sales, Agn . Real Estate, Wills, Bills, Notes and
Checks, Bankruptcy, etc., has been prepared by the
Hon. George Bosman, of the Virginia Bar, a special-
1st in business law, to meet the needs of the average
man and woman. ** It is not cluttered with legal
phraseology and does not waste time in lengthy dis-
cussions of theorles, but in gldn. concise language it
fully covers all questions. ** A few moments a day,
devoted to the study of this course or reference to it
will put you in posses-
sion of facts which may save much litigation and
thousands of dollars. ** The COUPONS ACCOM-
PANYING THE COURSE will save you many an
attorney’s fee.

10 Coupons for 10 Questions

With each subscription to this course there will be
sent 10 LEGAL-ADVICE COUPONS, each one en-
titling the holder to a legal opinion on any subject
and to the same sort of impartial advice which he
might expect if he walked into an attorney’s office
and paid him his fee. These coupons are good for
two (2) years and may be used by the subscriber as
desired. “The service he will receive in exchange for
any one of these coupons may alone be worth the
entire cost of the course.

A Service of Great)Value

A short cut to the exact information you want.
No useless instruction or_verblage. No wasted effort.
A Practical, Accurate, Complete Guide to Everyday
Business Affairs. Proth advice and guidance in
all troublous matters. ependable counsel on any
10 estions of Law which may cause you anxiety
within the next two years. A direct gulde to the
correct settlement and handling of any mooted legal
question. A sure means of forging ahead by being
better Informed than your competitor.

Pin $10 to this cou below and mail it to us to-
. eck will do. The completo set of 10
Lessons will come to you by return mail, along with
10 Legal-Advice Coupons, each one of which will
entitle you to_an authoritative opinion on a single
subject.” ** If, after five days’ examination, you
would rather have your money, ship the 10 Lessons
and 10 Coupons back to us and we will make full re-
fund—gladly and without question.

Just send in the coupon below (omitting the $10.00
pn{mmt If you like) and we will, without cost or
obligation to you, send you a full, detalled descrip-
tion of the course and the service we offer.

Virginia School of Business Law
353 New Kirn Building, Portsmouth, Virginia

VIRGINIA SCHOOL OF BUSINESS LAW
353 New Kirn Building, Portsmouth, Virginla,

Enclosed find $10. Send me your complete course
of 10 Lessons in Business Law along with 10 Cou-
pons, each one of which will entitle me to an au-
thoritative opinion on some legal point or question
of my cl Ing; these coupons to be used within
two years. Should I decide, after 5 days’ examina-
tion, to_return course and coupons you agree to at
once refund my $10 payment.

Name

Address

Date S.1. Nov. 1920
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Theory and Operation

of Vacuum Tubes

in Radio Science

and Engineering

arranged in a complete and com-
prehensive course of instruction.
Every amateur operator, com-
mercial operator, engineer or
manufacturer should study this
course. Instruction—Lectures—
Laboratory Work. Under the
personal supervision of an ex-
pert who has made a special study
for years of the vacuum tube.

Write for Booklet.

Y.M.C.A.RADIO

SCHOOL

152 East 86th Street
NEW YORK, N. Y.

“The Best Radio School in the East”

If desired, arrangements can be made for
students to enjoy the privileges of our

t 34 8
employment bureau.

ing pool—dormitory—

No.
No.
No.

12

RADIO APPARATUS

Distributors of Reliable Radio Appa-
ratus

for Experimenters in Every
Branch of the Radio Field.

“Pittsco”’ All we
the Sign ask is a
of service m o triall

HONEYCOMB COILS

Litgsendraht Wire. (Whilo they last.)
LL- 75 830- 1030 Meters......coccccceecvcses 91.60
LL- 350 1300- 4000 Meters.. 2.30
LL- 300 1550- 4800 Meters 2.50
LL- 600 4000-12000 Meters. .. 3.00
LL- 750 $000-15000 Meters. .. 3.20
LL-1000 6200-21000 terB. . oo ooveiiirasiaeanas 3.50
Note: These are genuine DeForest Lits col
TELEPHONES (Pair)
No. 55 Murdock 2000 Ohms $4.50
No. 55 Murdock 3000 Ohms . 5.50
Brandes Superior 2000 Ohms . 7.00
Baldwins's C Navy standard. . 16.50
Baldwins’s Type E Super-sensitive.............. 18.50

B. BATTERIES

7623 Standard 23.5 V. Small
7625 Standard 22.5 V. Large ...........
7650 Standard 22.5 V. Large Variable

Send 6 cents in stamps for new catalog.

F. D. PITTS CO., Inc.
Park Sg.. Dept. D, Boston, Mass., U. S. A,

——————————————

The
WIRELESS EQUIPMENT
COMPANY, Inc.
Furnishes all kinds of relia-
ble radio apparatus at lowest

prices. Send for latest bulletin
No. 150C on new apparatus.

188-190 Greenwich St. New York

|

(122

-

~

New 1920 RED HEAD PHONES

We announce the new model of
SSire. gresu “Lnpronad. 3300 s
. ved, ohms,
il:.u !ge pair. rite for Bulletin
for information on these super-
sensitive recelvers.

THE NEWMAN-STERN CO.
Dept. E.E. Cleveland. Ohlo

e

situated in remote sections far from
the above-named places are often gi\
opportunity to take the examinatio
the courtesy of traveling radio inspec

WHAT TO STUDY.

To attempt to detail within this
the exact matter which you should
in order to pass the examination
course, impossible. You are supposec
familiar with all-around radio con
before you can qualify. Do not thir
it is a case of “boning up” on a lot o
questions so as to be able to answe:
by rote or memory system. If you ex
pass the examination you must ‘have
knowledge of the technical side of
involving theory and practise. Yo
probably be asked to draw complete
diagrams of a ship’s modern tran
and receiver; in fact, be prepared
The questions will also cover the
tages and disadvantages of various
appliances, the complete method of
ure in tuning a transmitter with 2
meter; faults and repairs of the pow
cuit. Receiving systems with their
dant practical operation are also cov:
detail. The modern storage battery i
considerable attention. This involv
Edison as well as the lead cell. Y
need be quite familiar with the mar
caring for these cells and the proper 1
of charging and discharging.

Motors, generators and motor-gen
are very important items of the ex
tion.

In addition to the above it is also
sary that you familiarize yourself wit.
laws and regulations, which takes
only those of the United States b
those which have been adopted by !
ternational Radio Telegraphy Conwv:

In order to secure a very good kno
of all of the above-mentioned subj
can do no better than refer you to t
lowing volumes which should be ¢
and carefully digested:

The Radio Communication L
the United States and the
national Radio Telegraphy C
tion, Edition Aug. 15, 1919, anc
can be secured by writing to t}
ernment Printing Office, W:
ton, D. C,, for the sum of 15
This volume is almost indisp:
to the would-be radio man.
In addition to the above book the
pect is referred to:

(a) Practical Wireless Telegraphy
less Press, New York, N. Y.
(b) The How and Why of Radio
ratus, Experimenter Publishii
New York, N. Y.
(c) The Principles Underlying
Communication, Government
ing Office, Washington, D. C.

Outside of the first mentioned g
ment book it is not, of course, necess:
you to secure all of those mentioned
second list, one of them will do. In
ally you are cautioned against resor
book knowledge alone. If you are
the unfortunates who cannot att
school, it would be well for you to
a certain amount of practical instruc
the care and maintenance of a ship”
station before attempting to take the
nation. For even if you do manage
tain a license solely on book knon
you may find yourself up against i
confronted with some real troul
breakdown when on board ship at s

RADIO ENGINEERING.

Ship radio operators are often gi
opportunity to become operators at |
coastal radio stations which are situz
every one knows, at many important
along the Atlantic and Pacific coasts.
operator has the necessary educatio
often from these posts that some are
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