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“Matched Tone Makes all
the Difference in the World!”

NY owner of a Brandes Head Set will tell you
that, the very first thing. It means widely
increased range, greater sensitiveness, less strain
on the car nerves. It is one of the things which
make the “Superior’” model Brandes Head Set

“Superior” Modcl at $5.50 “the best receiver sold for the money
Brandes Head Set, today" as the trade says. Other Brandes models
Price Complete, up to $ ] 4_ :

$5.90. Try it

Send 4 cents for Catalogue E which explains
“matched tone” and the other important points
wherein Brandes Receivers differ from ordinary re-

B Yan d es ceivers. Contains much valuable wireless infor-

' mation. Send now.

Wireless

Head Sets

C. BRANDES, Inc., Wireless Receiver Specialists
Room 814 32 Union Square, NEW YORK CITY
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WIRELESS DETECTOR | @ [F==)

No lost messages
No static interference
No delays or interrup-

T T PR

PERMANENT

Bl
Permanent, instanta-

neous, constant
No batteries needed

T T EERTTI AT

Let us equip you with a com-
plete receiving station for $10-50
This consists of a highly polished \§
Mahogany cabinet siz2 12x8 L4x5"
in which we have en-losed our
Tel-Radion Permanent Detector a
38-tap receiving transformer, a 5-
tap loading coil and a fixed con-
denser of proper capacity all metal parts heavily silver-plated;
switch and binding post knobs made of a hard rubber compo-
sition, thereby eliminating all current leakage.

“It is a wonder in its simplicity and efficiency”’

The only wireless detector that has been found to be absolutely permanent
and needing no adjustment at any time. After severest tests found to be the

COMPLETE EVER-READY RECEIVING STATION Type A

No operating expense tions
| i Always reliable and
No set screws or fine ys reliable an
adjustments effl(:lel.lt
Tunes up to 2500 meters It never fails you

only permanent wireless detector that up-
held its advertiser's claims. You can jar
and kick the Tel-Radion, but you eannot
knock it out of adjustment nor destroy its
sensitiveness,

We will welcome a comparative test
with any detector on the mari?:t by an ex-
pert, and we challenge anyone to disprove
any of our claims. The Tel-Radion has
been tested and approved by the expertsof
some of thelargest commercial wireless sta-
tions in America. Especially recommend-
ed for shinboard and field work or any location subject to jars and vibrations.

Convince yourself at our expense., We pledge ourselves to refund the
purchase price of the Tel-Radion if not satisfactory.

The Tel-Radion is the best permanent detector on the market. The
Tel-Radion permanent wireless detector is enclosed in a highly polished
mahogany cabinet. Si-e 414x414x3 inches, equipped with a
duplex rotary switch, all me’al parts silver-plated. Prepaid 5 00
to any part of the United States. Price .

NOTE OUR GUARANTEE

We guarantee the Tel-Radion to be superior to any other detector advertised as “permanent” or will refund your

money.

TEL-RADION CO.

Equip your station with a Tel-Radion and lift it out of the amateur class.

Send for descriptive literature.

32 Union Sq., New York City
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You benefit by mentioning “The Electrical Experimenter’ when writing to advertisers,
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DUCK’S BIG SUMMER SALE
- WIRELESS INSTRUMENTS

Createst Sale in the History of Wireless

Send postal today for pamphlet showing prices averaging a discount of
30% on 100 of the most popular wireless instruments in our catalog

THE ELECTRICAL EXPERIMENTER

Sale originally intended for June only but inability to reach all our patrons caused thousands to whom
notice eame later to ask for an extension. We have therefore extended the sale during the months of July

and August. Sale closes positively on August 31st.
300 PAGCE ELECTRICAL

OUR NEW No. 1 and WIRELESS CATALOGC

MORE THAN EVER JUSTIFIES YOUR VERDICT
- THAT IT IS THE ONE CATALOC WORTH WHILE

150 Pagés Wireless Instruments

cararoc xal0.

The Willam B. Prck Co.

ANYTHING
ELECTRICAL

- 150 Pages Electrical Supplies

Only 8c. in stamps will bring this unrivalled catalog to your home. The great cost of catalog and the exceptionally
low prices (oftentimes fully 259, below usual retail price) prohibits its distribution otherwise. You may deduct

the 8c. on first $1.00 purchase.

150 pp. Wireless Instruments, magnet wire of all kinds, raw material, storage batteries, telegraph instruments, battery motors, commercial motors and gen-
erators, sewing machine motors, telephones, step-down transformers. massage vibt:ators. bells, push buttons, auto accessories, ﬁash lights, hand lanterns, auto
and miniature lamps, Xmas tree outfits, voltmeters, ammeters, lighting plants, Victrolas, air rifles, electric aeroplanes, model builders, electric railways, elec-
trical and mechanical books and general electrical supplies.

The William B. Duck Co.,

230-232 SUPERIOR ST.
TOLEDO, OHIO

Send 1A0c. for New Wireless Manual A 9

We have been delayed publishing this Manual but can now promise delivery before August 1st.

YOU WILL GET YOUR 10 CENTS BACK ON AN ORDER FOR $1.00

New diagrams. New matter Everything brought up-to-the-minute. Most complete Manual as well as list of up-to-
date, reliable wireless goods. We manufacture a lot ourselves and handle the very best that others make.

Our Pocket Electrical Catalogue W28, 248 pages, mailed on request. This catalogue contains practically everything in
general use in the electrical line and is in fact a small pocket encyclopedia of electrical goods information.
EVERY ONE SHOULD HAVE A COPY OF BOTH

Mesco Wireless Practice Set

Comprises a regular telegraph key, without circult
breaker, a special high pitch buzzer, one cell Red Seal
dry battery, and four feet of green silk-covered flexible
cord. The main object of the set is to enable the beginner
to master the wireless code, and the buzzer reproduces
the sound of the signals of the most modern wiréless
stations perfectly.

List No, Price,
342 Wireless Practice Set, with battery and cord. $1.88

Mesco Wireless Spark Goils

Best to operate

Mesco Rotary Spark Gap

Emits a high musical note. Can be heard at greater distances

Have low current consumption.

than the note from the stationary type. Cannot be mistaken
for static or other atmospheric disturbances. Produces pure
wave of low damping decrement. Increases transmitting effi-
ciency 20 to 30 per cent.

The rotating member hag twelve sparking points mounted on
a hard rubber disk and is carried on the motor shaft. Can be
used on our gpark coils or transformers up to 1 K. W. Has two
stationary electrodes with special adjusting devices.

Our Globe Motor is used. Will operate on 110 A. C. or D. C.
clreuits; speed of 4,500 R.P.M. Also made with our Globe
Egttery Motor, which can be operated on & six-volt circuit.

it No. Price.
222 “Mesco Rotary Spark Gap, 6 volt....... eveses $12.00
223 Mesco Rotary Spark Gap, 110v., A.C.orD.C... 13.00

216 Rotary Unit Only, with two Stationary Electrodes
fo 3716 inch shaft.......eoivnvvennnnnns 5.00

.on dry batteries.

Contact points of heavy plati-
num iridium. Has primary condenser in case.
Made for wireless work. Permits of close tuning.
Spark at interrupter reduced to a minimum; spark
is heavy; made in )4-inch to 4-inch sizes. Our
Manual gives all the technical points.

List No. Price.
462 Spark Coil, 1 inch; can be operated on '
6 Red Seal dry batteries............. $5.40

No advance in price of coils yet, although price
of materfal s higher.

17 Park Place +« « « New York
114 S, 5th Avenue = = Chicago

Co.

1106 Piné Street = « St. Louls
604 Mission St:, s,n Francisco

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.
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CRYSTALOI

A Wireless Detector of Great Merit That Has Been
Tried and Approved by Over 10,000 Amateur
and Professional Wireless Operators.

VERY SENSITIVE SUPER-SENSITIVE ULTRA-SENSITIVE
TYPE O ) $3.50 TYPE AA $6.00 TYPE BB $12.00
Mailing Weight 1 Ib. Mailing Weight 2 Ibs. Mailing Weight 4 Ibs.

The CRYSTALOI has that permanent sensitivity that is always at your command.
If you want a GOOD DETECTOR buy a CRYSTALOI and get a DETECTOR that has been

censored by thousands of wireless men who know.

SEND FIVE CENTS IN STAMPS for catalog C describing ALL. TYPES of CRYSTALOIS and other
receiving apparatus. It gives the physical reasons for the extreme popularity of the CRYSTALOI.

255 THIRD AVENVE ~ EUGENE T. TURNEY CO., Inc. new yvork cITY

'HE N Y. ELECTRICAL SCHOOL is the pioneer and
premier school of the “Learn by Doing’’ method. When
you have completed this Course you shall be fully qualified
to handle ALL branches of Electrical industry.

The equipment of this School is unequalled and up—to-the-
minute. No preparation needed to become a ‘“learner” in
this school. You can start to learn on any day of any
week throughout the whole year. Send for catalogue.

New York Electrical School

29 West 17th Street New York City

“ THERE'S MONEV{IN'IT *’

—LEARN TELEGRAPHYS,

MORSE AND WIRELESS
TEACH YOURSELF

in half usual time, at trifling cost, with the wonderful Automatic
Transmitter, THE OMNIGRAPH. Sends unlimited Morse or Conti-

nental messages, at any speed, just as an expert operator would,
Adopted by U. S. Gov't. 4 styles. Catalogue free.

OMNIGRAPH MFG. CO.,39L Cortlandt St., NewYork
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The Perversity of Things

HIS is by no means a new subject. Much has

been said and written about the recalcitrant
behavior of things in general toward us hu-
mans, Much remains to be said and written,
Very much remains to be explained.

Of all individuals, the experimenter, per-
haps, suffers most under the tyranny of the inanimate
things and it happens not infrequently that he succumbs to
their wiles and to their devilish snares.

Let us take an everyday case, familiar to every experi-
menter, worthy of the name. You have planned the con-
struction of a certain instrument and you know just how
to go about making it.

You have shaped the wooden base which is now ready to
be drilled for its several holes. You have laid out the holes
on the base and while doing so you have broken the point
of your pencil twice. This has caused you some annoy-
ance. After you have drilled every hole but one, you
break the only two drills you have in the attempt to drill
through a knot! Of course that hole just had to come

‘T

on a knot! But you must have that hole. Wl}at is there
to do? 1In the absence of the drill, a bright idea strikes
you. The hole will be drilled without the drill! There-

fore you take a nail, heat it red hot, and after much effort
the hole is finally well under way. As the process is slow
and weary, you decide not to burn the hole all the way
through. So when the nail has penetrated three-quarters
through the board you take recourse to the hammer, in-
tending to drive the nail through the remaining portion of
the wood. In this you are successful indeed—but, alas,
with the result that the entire base is split in two! Another
base is made now and everything seems to run smoothly,
including the holes. After the base is finished you give
it several good coats of shellac and it is then placed in the
sun to dry, while you go to lunch. On your return you
look at the base. Somehow it does not look the same.
Sure enough—it has begun to warp badly already and you
know that by tomorrow morning it will be bent into al-
most a semi-circle. ‘

By this time you are angry clear through and you slam
the base into the furnace, accompanying the action by
much profanity. You mutter of “Hoodoo” and “Hard
luck,” but if you are a true dyed-in-the-wool experimenter,
you will be working on a third base before long. You
do not fare much better with the balance of the work.
Everything you touch -seems to be “hoodooed.” Screws
don’t fit, nuts will not go on their respective screws, the
brass casting cannot be fitted for hours at a time, you
can’t seem to drill or tap a hole without snappmg'off either
the drill or the tap. To add insult to injury, just when
the instrument is about to be completed, the screwdriver
slips and makes a nasty gash in your left hand. This, of
course, puts you out of action for the time being and you
are, indeed, worthy of our admiration if you do not let
loose a “blue streak” of English not found in Webster’s
unabridged dictionary! . .

Now let us analyze this seeming perversity of things.
Why do inanimate things act thus? Why does the eternal
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wisdom of nature, seemingly always interpose obstacles in
his way whenever man desires to invent or construct a cer-
tain new thing?

The answer is that it does not. It is not the things
that are perverse, it is ourselves who make them seem
perverse,

In our example just mentioned, it was not the fault of
the base which kept you from completing it. It was purely
your lack of forethought, and mostly your impatience that
caused all your trouble. For if you had used a carpenter’s
pencil, instead of a frail drafting pencil, the point would
assuredly not have broken twice. Simply lack of attention
here. Also, had you turned the base around the other
way, your drill would, in all probability, not have struck
the knot hole. Again lack of attention. Once you knew
that you had not the proper tools to drill holes through
a hard knot, you had no right to attempt the work in
spite of it. Forethought would have told you the inevit-
able result. This holds true for the second base. Com-
mon sense should have told you not to use “green” wood
for an instrument base; painting shellac on one stde of it,
taught you a graphic lesson.

And so it goes all the way through. So it has gone for
aeons and centuries. Man always stands ready to blame
inanimate things for his blunders; everything is blamed
on the perversity of things, when it should be blamed on
the perversity of man,

It took the human race several million years to con-
struct an automobile. The material, the things, existed
for millions of years long before the human-race was heard
of ; it was 1ot for lack of things that the first automobile
was not built sooner. It was for the lack of man’s intel-
ligence. To-day, the same man with a little acquired in-
telligence and a little acquired experience turns out sev-
eral thousand automobiles each working day—no pervers-
ity of things here.

Summing it up the failure of most experimenters and
workers who do not accomplish anything can wusually be
directly traced to their lack of . knowledge of inanimate
things. At best few people thoroughly understand mate-
rials. Few people can tell offhand what certain materials
will do and what they cannot do, under conditions to
which they have never been subjected. Men like Faraday
and Edison have this exceptional instinct developed in a
high degree. They know intuitively what a certain metal
will do in a vacuum when subjected to a high potential
electrical discharge. With most other workers it is a case
of long experience and intimate contact with things that
gives them the true insight into their characteristics. Fur-
thermore, the man who accomplishes things is the man
who doesn’t lose his temper and who doesn’t get impa-
tient. The successful experimenter’s motto should be: Pa-
tience. ’

If people would only stop to think how infinitely little
we know about everything about us, and how thoughtless
we are in our relations to all inanimate things, we would
not be so apt to complain about the fabled Perversity of
Things. H. GERNSBACK.
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Semi-Quenched Cambridge Rot.

Discharger

The Cambridge Semi-Quenched rotating spark
discharger is completely enclosed, has glass-
covered inspection opening, variable specd
motor of the highest quality and operates on

Price $32.50

any wireless transformer.

N Charge Storage Batteries
workshop with our Electrolytic Rectifiers. Safe,
clean, economical.

g S : = e

from alternating current at home, garage, or

Price $7.50 and up

JUST BECAUSE

We build high grade apparatus
and avoid making things so
cheap they can’t be good

DON’T THINK

your small orders aren’t wel-
come. Your order for a bind-
ing post or nut will receive the
same attention as a larger one,
the best service we can give.
Our two catalogs, aggregating
160 pages, contain not only a
complete list of Radio and Elec-
trical apparatus but also many
small parts and raw materials
often difficult to obtain.

Both books sent for 6¢ postage

CLAPP-EASTHAM CO.

141 Main Street, Cambridge, Mass.

Graphite Potentiometer

Graphite Potehtiometer resistance 1000 ohms
carbon contact point.
Price $2.25

The Boston Key

for breaking heavy currents is wunequalled.
Silver points, nickel-plated brass metal parts,
marble base. If you want satisfaction refuse

imitations.
Price $6.50 and up

@
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J THE GENUINE DE FOREST
1 TUBULAR AUDION

Is sold separately to any ama-
teur who prefers to build his

own Audion .
Detector Price $5.50
Adapter 40 cents extra.
Get the Bulletin ( X16)

| - THE DE FOREST AUDION

“There is only one Audion—the De Forest’’

MOST SENSITIVE

The Bulletin of the U. S. Bureau of Stand-
ards states that the De Forest Audion is
fully 50 per cent. more sensitive than any
other known form of detector (Vol. 6, No.
4, page 540).

MOST RELIABLE

It is not affected by mechanical vibration
nor burned out by static or the transmitting
spark. Itnever fails at the critical moment.
The detector is the heart of the receiving
set. Why waste valuable time on an in-
sensitive, unreliable detector?

The genuine De Forest Audion is now with-
in the means of every operator.

THE TYPE RJ9 DE FOREST AUDION
) DETECTOR
Incorporates the Audion Bulb and the genuine De

Forest patented circuits with the most approved
accessories needed to form a complete detector.

The most popular Audion .
Detector ever offered. Price $l4-00

Get the Bulletin (M16)

WARNING—You are entitled 10 the genuine Audion, guaranteed by the owners of the Audion patents, when making an investment of this
kind. Any evacuated detecior having a filament, a grid and a plate, as well as other types, are covered by our patents, and several irrespon-
stble infringers are being prosecuted. To be safe and get full value for your money, insist on the genuine De Forest Audion.

SEND FOR BULILETINS X16 AND MI16 DESCRIBING AUDION
Detectors, Audion Amplifiers and Audion Receiving Cabinets

DE FOREST RADIO TELEPHONE & TELEGRAPH €CO.

101 PARK AVENUE -t NEW YORK, N. Y.
i Makers of the Highest Grade Receiving Equipment in the World

You benefit by mentioning “The Electrical Experimenter’ when writing to advertisers.
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Electricity Now Rids Trees and Plants of Insects

VERY year there is a loss of hun-
dreds of thousands of dollars to
the American farmer, and, in fact
to farmers everywhere, occasioned
by the myriads of insects, worms and
their larvae attacking either the plants
themselves or their roots. Many different
kinds of poisons as well as chemicals have
been tried out, such as those which are di-
luted in water and then sprayed on the
growing plants, and again those forms of

trees and plants, by killing the larvae,
eggs, etc.

The cost of this system is said to be
small and the means of applying it com-
paratively simple. The underlying princi-

ple of Mr. Kitsee’s invention consists in
the generating of the insecticide, which is
preferably in the form of free gas, or a
gas evolved from a solution with the aid
of an electric current and applying the
gas, or gas containing solution in a nas-

portaple spraying outfit may be operated
wherever desired. The electric motor on
this outfit requires, of course, current from
both negative and positive supply wires.
Where it is required for a comparatively
small area of soil in which the plants
grow, this soil may be impregnated- with
the solution carrying the insecticide ele-
ment, and this solution is afterwards elec-
trolyzed with the aid of an electric current,
by simply inserting metallic electrodes or

A New Electrical Method of Ridding Trees and Plants of Insects and Their Larvae. A Salt or Other Solu

tion Is Placed in the Ground and Then Decome

posed by Passing an Electric Current Thru the Earth Between Oppositely Charged MetallicPlates. Said to be Reasonable in Cost and Efficacious in Results,

insecticide, which are simply blown on the
plants in the form of powder. There is ‘also
a method widely employed whereby bi-sul-
phide of carbon is poured into the holes
made in the soil around the roots of the
plants. A common spraying solution used
for this work is based on the use of ar-
senites; gases have also been used such as
hydrocyanide.

1t has remained, however, for Mr. Isa-
dore Kitsee, a well-known inventor of Phil-
adelphia, to perfect and patent an electri-
cal system intended for the protection of

cent state, to the soil or plant infested with
the insects, their larvae or eggs. Either
the plant may be treated by this method,
or the soil may be freed from the ob-
noxious insects.

The illustration here shows how the
process is installed on a farm. The elec-
tric feed wires from the dynamo plant or
from the local commercial lighting circuit
are run along the side of the fields which
may require treatment at any time.
positive and negative feed wires are run
along both sides of the field, so that the

Both

plates around the area to be purified, the
electrodes being connected to the posi-
tive and negative supply wires as the ac-
companying illustration shows. When a
fairly large area is to be treated with this
process of insect extermination, it then
becomes preferable to dig trenches on at
least two sides of the area, filling them
with a solution to be electrolyzed or de-
composed by the passage of an electric cur-
rent through it. It is also a very good
idea, when possible, to impregnate 'the
(Continued on page 286)
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Radio in N.Y. Police Preparedness

The latest move in preparedness is that
" of the Police Department, started by Com-
missioner Arthur Woods of New York
.City.
gommissioner Woods has long been try-
ing to bring about some sort of prepared-
ness league in the police department so
that it could act immediately in case of
emergency. Finally he appointed a com-
mittee of three, consisting of Chief Max
¥. Schmittberger, Inspector John Daly
and Inspector Frank Morris. These three

men were to look into the matter very
carefully and to ascertain the method most

coils is adjusted by the large circular knoh
at the front panel. The inductance of the
primary is varied - by turning the lower
switch. The aerial loading coil is mounted
above the transformer and the capacity is
composed - of three Leyden jars, placed
behind the oscillation transformer. These
are supported on an insulating frame. The
motor and generator are controlled from
the switchboard.

The receiving instruments are located
at the left, the cabinet containing a loose
coupled tuner, loading coil, two variable
condensers, special type crystal detector,

Above: Police Heade
quarters in New York
City is Now Equipped
with Radio Telegraphic
Apparatus of Modern
Type. It Will Prove Ex=
ceedingly Valuable in
Expediting Harbor Pa=
trol and Fire Work.

Below: Here We See the
N. Y. C. “Cops” Speed=
ing Up on the Radio,

,  Photo Copyright by Underwood & Underwood.

suitable for communication in case that
other methods of communication, such as
the telegraph and telephone, should fail,
due perhaps to an earthquake or large con-
flagration.

After a lengthy consideration and in-
vestigation, it was decided by the committee
that radio telegraphy would serve the best.
Work was immediately begun, and a set of
transmitting and receiving instruments
were purchased.

The transmitter consists of a standard
one kilowatt set, comprising a motor-gen-
erator, closed core transformer, a quenched
spark gap, cooled by means of a motor-
driven fan, and an oscillation transform-

er. This consists of a primary and sec- -

“‘ondary of copper ribbon, supported on in-
sulating strips. The coupling between the

and two sets of telephone receivers. The
aerial switch at the right, is of heavy con-
struction.

The aerial used with this set is 185 feet
high and 100 feet long, composed of four
stranded phosphor bronze wires. One end
is supported by a 35-foot latticed pole,
while the other end is guyed to the tower.
Although this antenna appears small in
size, it has a natural wave length of 300
meters, while the transmitter is tuned to
450 meters, ‘

This outfit has been in service but a
short length of time, but excellent work
has been performed with it. The station
has a transmitting range of 500 to 800
miles, while the receiving instruments have
a receiving range of 2,000 miles. The sta-
tion’ is under full control of Sergeant

August, 1916

Charles E. Pearce, who is also instructing
a number of officers in order to meet the
requirements of radio service for the po-
lice department.

This is perhaps the first radio plant ever
installed for official police service work
in the world and it is expected that simi-
lar or better stations will be erected at the
different police stations throughout the
five boroughs. In this way the department
will keep a constant watch on affairs which
may occur in places where the telegraph
and telephone cannot be used, as for in-
stance during a riot or fight on a vessel
located in the harbor, or in case of a
serious conflagration. Also if the tele-
graph and telephone lines were out of or-
der communication would be still going
on with the aid of the radio apparatus.
This is one of the best ideas brought out
lately by any public department in any city.

WIRELESS AND PREPAREDNESS,

. The importance of radio communication
in war is so great and so manifest that any
attempts to support the proposition by argu-
ment would be supererogatory. Moreover,
the nation which shall have brought the de-
velopment of radio-telegraphy to the high-
est pitch before the outbreak of war will,
other things being equal, possess a great
advantage over its enemies, says the Elec-
trical World editorially, especially in so far
as relates to long-distance communication
with and between its fleets at sea.

Obviously, therefore, the best method of
being prepared against hostilities in the field
of radio communication is to have plans
prepared for the prompt occupation and
utilization of all coast radio stations at the
first outbreak. There should, on the de-
claration of martial law, be complete and
speedy mobilization of all radio activities
by the military and naval forces. But, on
the other hand, there should be the mini-
mum of interference by the government
with commercial radio communication dur-
ing times of peace. Radio communication
is still a very young art. It hardly goes
back to the beginning of this century.
Much capital has been honestly invested in
it. There is an enormous field for the de-
velopment of the range, precision, cheap-
ening and improvement of radio signaling.
The best way to encourage that develop-
ment is to give fair play, and free play, to
all inventors, business men and industrial
forces, whereby, for gain and commercial
advantage, it may be possible to enlist the
interest and industry of the greatest num-
ber of workers in this field.

On the other hand, the surest way to dis-
courage the art, science and engineering of
radio communication is to convert the
whole field, during peace times, into a mo-
nopoly of some department of the govern-
ment, civil or military. To place all radio
signaling in the hands of, say, the navy de-
partment, during times of peace, would be
to hamper all progress and hinder all de-
velopment, thus tending to keep America in
the background of radio communication,
for any purpose peaceful or warlike., It
goes without saying, however, that such of-
ficers are necessarily too busy with their
immediate routine duties to spend much
time and money in protracted or extensive
invention and development in radio en-
gineering. Any monopoly of a great busi-
ness inevitably leads to lack of competi-
tion, to lack of stimulus and eventually to
stagnation. Progress comes from holding
open the avenues of success to individual
talents, industry and enterprise,

Let us hope that the progress and wealth

~ of the nation, in so important and all-per-

vading a field as radio communication, in
time of peace may be fostered by keeping
it out of the deadening clutch of govern-
ment monopoly.
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Putting Incandescent Lamps Thru the Third Degree

HE importance of standardizing

lighting appliances may be real-

ized when it is known that over

160,000,000 incandescent lamps

and 75,000,000 gas mantles are
used yearly in this country alone. The
average lighting bill is about one per cent
of the annual income of the average per-
son or corporation, and this tends to in-
crease as time goes on. On this account,
it has become necessary to provide exact
methods for measuring candle-power and
the rate of burning of the various types of
lamps now in use.

The Electrical Testing Laboratories in
New York City maintain a very elaborate
equipment for commercial lamp testing.
The tests are conducted by a corps of en-
gineers who are specialists in measure-
ments of this kind.
‘Tests are made of all
types of lamps, from
paraffin or tallow can-
dles to the latest types
of electric and gas
lamps.

No opracticable in-
strument has ever been
invented which will
measure light me-
chanically, so all such
measurements are
made by comparing
the lamp to be meas-
ured with a lamp
whose candle-power is
already known, by
means of a very sen-
“sitive screen or prism
in which the light
from the lamp to be
measured and the light
from the standard
lamp are compared,
The relative distances
between lamps and
screen are varied un-
til the illumination
from both lamps is
apparently e q u a L
Then, as it is a well-
known law that light
varies inversely as the
square of the distance
of the lamp from the
screen, the candle-
power of the lamp to
be measured can be
figured from the ratio
of the distances of the
lamps from the screen.
“That is, if the standard lamp is 20 candle-

power and is placed one foot from the
screen, and the lamp to be measured is
found to give equal illumination at four
feet from the screen, this lamp will be 16
times as brilliant as the standard lamp, or
320 candle-power. .
" Figure 1 shows a photometer (light met-
er) which is equipped for work of very
high precision. This instrument is used
for measuring incandescent lamps which are
to be issued as standards of a candle-power.
After standardization, such lamps are sold
for use as standards of candle-power to
laboratories, manufacturers of incandescent
lamps, colleges, central stations, public serv-
ice commissions, etc.

Figure 2 illustrates the photometer which
is used for measuring total light-flux. All
-lamps vary in light production in different

directions about the lamp. The sphere
shown in the illustration is painted on the
inside with a light diffusing paint. When
the lamp to be measured is placed within
the sphere, the light from the lamp is re-
flected back and forth by the surface of
the sphere until each portion of the sphere’s
surface is receiving an amount of light
which is proportional to the total light-flux
of the lamp, so that the total flux, from
which may be derived the “mean spherical
candle-power” can be determined in one
measurement. Other spheres are provided
of varying sizes which are equipped with
apparatus for measuring gas lamps, oil
lamps or arc lamps. One as small as 12

inches in diameter is used for measuring
telephone or miniature lamps. Another for

Fig. 1. Shows a Photometer for Measuring the Candle-power of Incandescent Lamps.
a Spherical Photometer for Similar Work. Fig. 3. ‘Life’

Work.

measuring arc lamps is 80 inches in diame-
ter.

Figure 3 is a view of a portion of the
“life” testing department. This illustration
shows the methods of operating incandes-
cent lamps to. determine their period of
burning or life under standardized condi-
tions. The results of life tests are used by
lamp manufacturers, by large purchasers of
lamps, by inventors and engineers, each
in accordance with that particular phase of
the lamp problem which is of particular
interest and importance. Each one of the
racks shown in the illustration is supplied
with a definite voltage, and the various
racks differ from each other by approxi-
mately one volt. By means of a small re-
sistance coil which 1s placed in series with
a lamp, the voltage may be regulated to
one-tenth of a volt. This is very import-

ant, as the life of a tungsten filament lamp
varies about 15 per cent with one per cent
change in voltage, so that a small variation
has a considerable effect on the accuracy
of the life test.

Figure 4 depicts a lamp inspector at work,
All lamps which are tested are submitted
first to an inspection, so that defective
lamps may be eliminated. The socket be-
fore the inspector in the illustration is con-
nected so that a lamp may be operated at
a high and a low voltage in rapid succes-
sion. The picture also shows appliances
for physical testing, including the base
wrench to determine if the base is tightly
cemented to the lamp, a measuring device
for quickly determining the dimensions of
lamp parts, and a device for ascertaining
the eccentricity of base
mounting. An induc-
tion coil is also shown,
by means of which the
nature and quality of
the vacuum in the bulb
is determined. This
may be seen on the
cabinet behind the op-
erator, i

The lack of space
forbids the further
elaboration of this de-
scription, but when it
is realized that over
20,000,000 lamps of all
kinds are inspected and
tested yearly under the
Laboratories’ supervis-
ion, and over 10,000
lamps tested to de-
struction in ‘the vari-
ous life tests, some
measure of the import-
ance of this work may
be had.

TELEPHONE

. DEMONSTRA-
TIONS AT FRANK-
LIN INSTITUTE.
The American -Tele-

phone & . Telegraph
Company gave dem-
onstrations of trans-

continental and wire-
less telephony at
Franklin Institute,
Philadelphia, Pa., May

I Fig.2  gseventeenth. In the
Test Racks.. Fig.4. Lamp Inspector at afternoon demonstra-
tions were given by

telephone and talking-moving pictures,
telephony from  Philadelphia to San Fran-
cisco, and wireless telephony from the
Arlington tower of the Navy Department,
Washington, D.C.,, to New York City, and
thence by wire to- Philadelphia. In the
evening there were three 45-minute pe-
riods of demonstrations. = Medals were
presented to T. W. Richards, director,
Wolcott Gibbs Memorial Laboratory, Har-
vard University; J. J. Carty, chief en-
gineer, American Telephone & Telegraph
Company, and to the American Telephone
& Telegraph Company represented by
President Theodore N. Vail. Dr. Rich-~
ards spoke on “The Fundamental Proper-
ties of the Elements,” and Mr. Carty on
“The Telephone Art.” Mr. Vail also made
a short address.

DATE OF ISSUE.— 4s many of our readers have recently become unduly agitated as to when they could obtain THE ELeCTRICAL
EXPERIMENTER, we wish to state that the newsstands have the journal on sale between the fifteenth and the eighteenth of the month in

the eastern part of the United States and about the twentieth of the month west of the Mississippi River.

Our. subscribers should be in

‘possession of their copies at these dates. Kindly bear in mind, however, that publications aré not handled with the same dispatch by the
Post Office as a letter. For this reason delays are frequent, therefore kindly be patient and do not send us complaints as to non-arrival
of your copy before the twenty-fifth of the month. : : .
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AN ELECTRICALLY TIMED
BANQUET.

“We have with us to-night,”
tabooed phrase at a farewell banquet ten-
dered Guy L. Bayley and L. F., Leurey at a
San Francisco cafe by mechanical and elec-
trial engineers of the Panama-Pacific Ex-
position. Toastmaster J. Fitzsimmons in-
stead notified the speakers when to talk by
electricity. Each speaker, when his turn
came, “felt” the inspiration to speak. The
inspiration was directed by an electric bat-
tery and spark coil. Every chair about the
table was wired in an electric circuit, with
the switchboard at the toastmaster’s plate
and the speakers arose hurriedly. The
event was what might have been termed a
genuine Quaker gathering, with the par-
ticipants in action when the “spirit moved”

them.
MAKING THE DEAF HEAR ELEC-
TRICALLY.
The wonderful development of the

microphone has made it possible for elec-
tricians to utilize it in an effort to aid the
deaf to hear. Of course every microphone
transmitter is not adaptable for this par-
ticular work, as some of these .are not
sensitive enough for gathering sounds that
are produced at a distance from the in-
strument. However, these which come
under the dictagraph category are super-
sensitive to sounds transmitted from a
considerable distance  from the micro-
phone. Such a transmitter is'shown below.
The construction of this instrument is
practically the same as the other hyper-
sensitive microphones, consisting simply
of a light metal shell, which contains a
carbon cup holding some highly polished
carbon balls; the latter lightly touching a
carbon dlaphragm The advantage in this
design of microphone is that it overcomes
the noises usually produced by other types
of transmitters. This is done by building
the different parts more accurately, and by
a careful regulation of the current through
the carbon balls. This regulation is per-
formed by a miniature rheostat placed
within the case. Our engraving shows the
steps of the rheostat at the back of the
transmitter. The resistor element consists
of a winding of German silver wire, tapped
at intervals and connected to progressive
switch points. This particular sound de-
tector is three inches in diameter and three-
fourths of an inch thick. It can either
be used as a portable instrument, or worn
concealed in the clothing, thhout any
marked difference in the volume of sound.
The large number of holes in the trans-
mitter permit the sounds to act readily
upon the carbon diaphragm.

Sensitive Electric-Telephone for Use by Partially Deaf People. It
Enables Them to Hear Ordinary Conversation.

The receiver, at the left of the micro-
phone is of the standard low resistance
type. Both instruments are made of alum-
inum, heavily coated with enamel. The

was a’
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Edison and Brisbane Try a New Time Saver

Automobiles and other modern concep-
tions in the mechanical and electrical world
have helped to lengthen the business day in
Arthur Brisbane, the famous

many ways.

New York in this car and with the dictating
machine is enabled to add two hours to his
working day—two working hours in the
fresh air, as he expressed it. Mr. Brisbane

Thomas A. Edison Talking Into Dictation Phonograph Specially Mounted for Use While Travelling in

Mr. Arthur Brisbane’s Magnetic Drive Car.

newspaper man, has devised a cushioned
box for use with an Edison dictating ma-
chine installed in his Owen magnetic car
and he is shown in the accompanying il-
lustration seated in his automobile with
Thomas A. Edison, the inventor of the
phonographic dictating machine. Mr. Bris-
bane travels back and forth daily from his
home in Hempstead, L.I., to his office in

Mr. Brisbane at Right of Photo.

suggests that a dictating machine installed
in an auiomobile as shown should be of
especial interest to business men who travel
in their cars to and from their offices. “To
work in a car with the window open,” he
declares, “fresh air pouring in, no inter-
ruptions from telephones, or callers, is in-
deed a luxury, and productive luxury, which
is the only good luxury.” Mr. Edison is
shown talking into the dictating machine.

REPORT OF THE INVENTORS’
LEAGUE OF THE U. S.

The Inventors’ League of the United
States held an important meeting on
May twenty-ninth. A letter of Mr. M.
A. Morrison, chairman of the Committee
on Patents, House of Representatives,
was read, in which he stated that the
League’s protests against certain bills
now before the committee will be noted
when such bills come up for hearing.

Mr. Benjamins suggested that patents
should be exempt from seizure in con-
nection with satisfactory
judgments. He con-
tended that a patent is of
no value until it has been
exploited, and such ex-
emption would prevent
the sale of a valuable pat-
ent, which the inventor
has not been able to ex-
ploit and which are liable
to be sold for a very nom-
inal sum, thereby depriv-
ing the patentee of his
hopes of future financial
success.

Mr. Bahls suggested

bring models of their in-
ventions should exhibit
drawings of such, so that
interested parties could
see them,

that members who cannot’

Mr. Munns advocated that the United
States Government should issue a “guar-
antee” with patents granted, as the pres-
ent issuance of a patent is nothmg more
or less than a license for the inventor
to defend or fight for his rights. An
additional charge for a “guaranteed”
patent, either in a lump sum or an an-
nual tax could be provided. This would
act as an insurance against infringers
and imitators, and would represent an
“ownership of value.” Such a law would
put the burden of proof on the alleged
infringer or imitator and would give a |
chance to the inventor of little or no
financial backing to secure his rights
without large expenses, which under the
present law he cannot enjoy. This law
also would provide for Constitutional
meaning of “equal rights to all and spe-
cial priveleges to none.”

After further discussion in this matter
by Messrs. Whigelt, Bang, Fowler, Bahls
and Benjamins, a motion being made by
Mr. Munns, the president was empow-
ered to name a committee who should
draw up the form of such a law and to
have a report thereon made at the next
meeting.

Address all communications on the mat-
ter to Ralph J. Lackner, recording secre-
tary of the Inventors’ League, 124 Maiden
Lane, New York City, N.Y. ,

electrical energy is obtained from a small,
specially made dry battery, illustrated at
the right of the transmitter.

These instruments will undoubtedly in-
terest those who are defective in hearing,
or those who engage in detective work.
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The Electric Optigraph—A Short Cut to Music

DUCATORS of today are familiar
with the wonderful results attained in
.recent years with the sentence-word-
phonetic method of teaching language read-
ing, as compared with the now almost ob-
solete a, b, ¢, and a, b—ab, e, b—eb meth-
ods prevalent twenty years ago. In those
days children read one book per year, la-
boriously, mechanically, and without inter-
est. Now they read from six to a dozen
primers during the first year, and many
classes read more! How is this possible?
The old method taught the alphabet, then
nonsense syllables, then dull, uninteresting,
unrelated sentences of the “See the ox go
up!” “Can the cat run?” type. The new
method provides stories from the very first
page, usually folk tales and legends, which
are of absorbing interest to the children.
This modern method of teaching leads the
children to recognize words, phrases, and
even complete short sentences, at sight, by
visualizing phrases, words and phonograms

AN ILLUMINATED “HAND” FOR
NIGHT DRIVING.

Safety in night driving is essential to real
enjoyment and to promote this, some means
of positive and sure night signaling seems
to.be necessary. There have been all sorts
of mechanisms consisting of arrows, lights,
swinging indicators and what not proposed
and invented—but none have come into use
to any great extent, because of being so dif-
ferent than the usual method of day sig-
naling with the hand. Taking a left hand
drive car the holding out of the left hand
is universally and quickly recognized as a
signal for a turn to the left, while holding
the hand straight up is known to be the sig-
nal for a stop or turn to the right. A Mil-
waukee motorist noting how simple day sig-
naling really was and how natural it 1s for
one driver to watch the other, has invented
an illuminated hand which he has called the
Universal Signal. This device allows the
motorist to signal at night in the same way
as he does so naturally and unconsciously
during the day-time. When he holds this
signal out he feels sure the’ motorists fol-
lowing see his signal—he himself can see
that it is working. . .

As can be seen in the accompanying il-
lustrations the device is made up of a blown
celluloid hand which is fitted over a tubu-
lar battery lamp. This lamp, vyhich is
lighted only for an instant when signaling,

A Transparent Hand Lighted
With a Battery Lamp, the
Latest Auto Night Signal.

has a special reflector which throws the
rays of the lamp uniformly into the hand
and illuminates it so that it can easily be
seen for at least 300 feet. The hand may
be removed and the device used as an emer-
gency lamp on the road or in the garage,
which makes it desirable to have in any
motor car. One of the city officials has also
proposed the use of the device by the traf-
fic officers not only for downtown intersec-
tions but for those stations in parks during
concerts or other celebrations when it be-
comes necessary to have an officer in charge
of traffic.

By B. F. Meissner

as quickly as letters, while nonsense syl-
lables were formerly visualized. -

As demonstrated in Dr. Huey’s “Psy-
chology and Pedagogy of Reading,” read-
ing by sentences, phrases and
words saves eye-strain and
mental fatigue. This is one
of the most important phases
of the new method.

That the psychological and
physiological principles under-
lying the modern reading
methods can be applied to the
reading’: of music was first
pointed ouit and applied by
W.  O. Meissner, director of
the School of Music in the
Milwaukee State Normal -
School. His experiments with
school children extend over a
period of'fifteen’ years.

How many ~musicians—ar-
tists, if you will—live to-day
who can read music as they
read language?

After analyzing: thousands:
of folk-songs, noting the char=
acteristic note phfases and
motif groups* of which they
were composed, and after
eight years of expegimenting
with school children,  testing
their powers of visualization,
memory, and so forth, Prof.-
Meissner developed” what are
known as the wmusic wmotif
cards, which serve the same
purpose as sight-word or
phonetic cards in the teaching
of language reading.

It has been the writer’s great
pleasure to suggest and per-
fect, with Prof. Meissner's as-
sistance, what he and other
authorities believe to be
complete solution of the dif-
ficulties encountered in the practical use of
the manually manipulated motif cards for
teaching motif-wise reading of music.

This solution embodies a means of in-
stantaneously flashing the note groups on a
transparent screen by means of manually
operated push buttons and miniature elec-
tric lights.

The range of the instrument is an oc-
tave and a half, from middle C to the G
above, and motifs containing any number
of notes up to five may be flashed by
pressing the lettered push buttons cor-
responding to the notes desired. These
push buttons are of special design to pro-
duce the light touch necessary when sev-
eral are operated simultaneously. They
are -contained within a space sufficiently
small to facilitate easy operation, the ex-
perience gained by typewriter manufactur-
ers being used as a guide in this particu-
lar matter.

The staff lines are printed on a dull,
semi-transparent sheet of pyralin or cellu-
loid, behind which are sitnated the minia-
ture electric lamps of the “flashlight” type..
The notes appear on the lines and spaces
of this staff as solid ovals of soft red
light, when the push buttons are depressed.
The red notes, combined with the plainly
visible lines of the staff, the dull, white
celluloid background and the scientifically
chosen proportion of these parts tend to:
minimize the purely physiological difficul-
ties of rapid visualization.

This instrument, which has been named
the Meissner Music Optigraph (from the
Greek stem, op: light, and from the Latin

*Motif. In music, the original germ from which
all musical form is evolved.

grapho: to write) is self-contained in a
suitable mahogany case, which measures
about 20x12x5 inches and weighs about
fifteen pounds. This case consists of two

b

_QGﬁﬁcm#aae; 'y
BOB 0O eE
SESES D G608
60%&6&‘@“009
3 0@00@36@950&[

Instead of Using a Series of Motif Cards in Teaching Music There
Is Now Available an Electric Optigraph in Which the Notes of the
a Motif Are Flashed by La
a Special Keyboard Controls the Lamps.

mps Behind a Transparent ““Staff”’ and
parts which are hinged together, much like
a dress suit case, The upper part may be
opened up to a vertical position and fixed
there. This portion contains the staff,
lights, etc., and is plainly visible through-
out a large school room when placed upon
the teacher’s desk. The other portion con-
tains the push buttons, batteries, pitch pipe,
ete,

Another type of this instrument consists
of the two separate parts as before, but
not hinged together, One part, containing
the staff and its lights, is hung upon the
blackboard; the other, containing the push
buttons, is connected to the former by a
flexible cable and is operated in the lap
of the teacher, who may watch both the
(rinotifs as she flashes them, and the chil-

ren.

Battery renewals are necessary once or
twice a year. Batteries of the ordinary
flashlight type, obtainable at any hard-
ware store, are used. They require the
making of no connections, merely being
slipped into place in a special compartment
in the case.

The complete set of 124 original, manu-
ally manipulated Motif Cards permitted
the use of 506 different motifs. The mo-
tif-making possibilities of the Music Op-
tigraph are almost infinite. As calcula-
ted by the mathematical laws of Permuta-
tions and Combinations, the actual number
of separate and distinct motifs obtainable
exceeds 83,000,000. Of course the majority
of these are nonsense combinations and
the intelligent and skilful teacher would
naturally demonstrate only those motifs
which are in common use.
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An Efficient Electrical Automobile Brake

OR more than forty years engineers
have been endeavoring to develop a
more satisfactory and dependable
braking system particularly for use on rail-
way trains. The air' brake is dependable,
but not entirely satisfactory from a good

New Hartford Elec=
tric Motor Controller on
Steering Column of Auto=

Above:

mobile, Showing How a
Single Finger Puts the
Electric Brake on With a
1000 Pound Pull.
Below: Showing the Install=
ment of the Electric Revers=
ible Motor “M,’” Also the
Brake Drum “D” and Wire
Cable ‘““C’’ Under Bonnet on
Car. The Cable When
Wound on the Drum Pulls
on the Brake Equalizer Arm.

many points of view and especially on ac-
count of its excessive weight.

Braking systems on .automobiles to-day

are as ahtiquated as the brakes on a rail-
way train prior to the installation of the air
brake, -
Edward V. Hartford’s latest invention,
an electric brake, is of even greater im-
portance than the air brake because it will
do more, has a wider range of adaptability
and, most important of all, the entire
mechanism weighs only a fraction of the
most approved air apparatus.

Try to imagine for an instant the likeli-
hood of the modern railway vehicle using
the old-fashioned hand operated brake. If
the foot or hand operated brake is antiqua-
ted on the railway vehicle, why should it
not be just as much out of date on the
most marvelous specimen of engineering
science—the modern automobile?

Every motorist knows how inefficient his
brakes become when once the brake lining
is worn through. It becomes almost im-
possible to slow down without locking the
wheels. This sudden locking of the wheels
could be overcome by the presence of oil
between the brake drum and band, and al-
low gradual slowing down, but the presence
of the oil would make it almost impossible
to bring the vehicle to a dead stop owing
to the fact that sufficient pressure could not
be applied by either foot or hand levers.

The new electric brake completely re-
verses this order of things; the brakes are
oiled with the result that a film of oil be-
tween the parts coming in contact must nec-
essarily be squeezed out by the pressure of
the brake so that the car is gradually slowed
down automatically and as the pressure
overcomes the resistance of the oil, the
brake becomes proportionately more effect-
ive. It is possible with this improved form
of brake to drive an automobile at a speed
of- fifty miles per hour up to within about
thirty-five .feet of a right angle turn and
easily make the turn at fifteen miles an
hour!.

The complete system is compact and light,

Welghmg only about thirty-five pounds,
consisting of a small type reversible electric
motor with a worm and worm wheel at-
tached to a drum ; to this drum is attached a
steel cable, the other end of which is fast-
ened to the brake equalizer arm,

The most important and novel part of the
device is the controller, which is entirely
new, so far as the control of electric motive
power is concerned. It is extremely small
and compact and placed w1thm easy reach of
the driver’s hand as shown in the illustra-
tion,

With this type of switch a two-point con-
trol is given. The first point supplies
enough braking power for service purposes
and the second for an emergency stop.
Pushing the switch back to its original posi-
tion 1mmedxately disengages the brake.
This motor is high-speed, series wound.
The current can be applied by either a six,
twelve or twenty-four volt storage battery
for automobile or kindred usages, but heav-
ier voltage can be used with equal success,
the motor being wound for these voltages.

This motor has on the end of its arma-
ture shaft a worm which, through a re-
duction of 100 to 1 drives a gear, This
gear in turn operates a drum by an internal
gear through a reduction of 4 to 1. This
gives a total reduction of 400 to 1. On
the drum is wound a steel brake-pulling
cable which directly transmits the pull of
the motor to the braking mechanism.

When running idle the motor is capable
of 10,000 revolutions per minute and when
under load it can apply 1,000 pounds pull
at about the same speed as would be the
case with a quick application of the hand
emergency brake. After 1,000 pounds’ pull
is exerted on the cable a “slipping clutch”
prevents any further pull and a ratchet pre-
vents the brake proper from slipping off.
Because of the powerful pull on the brake
cable the brakes run in oil. The current
draw in putting a 1,000 pound pull on the
cable is 40 amperes for two-fifths second.
This brake replaces the emergency set and
is used constantly in service, thus leaving
the foot brake as originally installed for
operation if wanted.

The death roll in motor car accidents
is increasing at a terrible rate and any
preventive such as'a brake that w111 act
almost instantaneously w1thout requiring
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the driver to remove his hands from the
steering wheel is most welcome.

One «cardinal feature of this electric
brake is that it can very easily be at-
tached to any car now in use, provided it
is equipped with storage batteries for ig-
nition or lighting, or both.

INVISIBLE PERISCOPE WANTED,
SAYS EDISON.

Thomas A. Edison recently suggested
an idea for ambitious inventors.

“I wish some young fellow,” he said,
“would invent an invisible periscope. Let
him get up a contrivance that will make it
possible for a submarine to see its victim
without projecting its huge, ugly eye out of
the water to give warning. Then let him
approach the Naval Consulting Board with
this, and, if it is successful, his fame is
made.

“And it shouldn’t be so hard to invent,”
the world’s greatest inventor added, “if
some young fellow that’s got brains gets
to work at it.”

Mr. Edison is insistent that Congress
build the government laboratory he has
recommended, in which a thorough trial
can be given to every idea for improving
means of defence forwarded by poor in-
ventors. There is only one way to invent,
Edison says, and that is to invent; the
government must realize this. .

U. 8. AND SPAIN TO TEST RADIO.

-The big navy wireless station at Arling-
ton is being tuned up for new transatlantic
tests with stations in Spain soon. The-
tests will be at the request of the Spanisii
government. An improved wireless re-
ceiver, the invention of a Spanish scientist,
will. be tried at several stations in Spain.

Both day and night tests will be made,

American officials hoping they will result
in more extensive use of wireless in the
daytime, now seldom practicable over ex~
tremely long distances.

NEW AIR-TIGHT STORAGE BAT-
TERY COVER AND PLUG.

One of the latest developments in storage
battery details is a perfected cell cover with
air-tight plug. This allows the battery to
be kept dry and overcomes the unnecessary
slopping and splashing of electrolyte, thus
eliminating short-circuiting, rotting of trays
and corrosion of metal parts. This in-
genious filling plug can be loosened and
removed or repiaced and tightened by only

The Electrolyte Cannot Spill Out Thru This
Storage Battery Cover.

a quarter turn. The illustrations herewith
show a cross-sectional view of the cell cover
with plug removed and also with the plug in
place.

This unique vent for storage cells abso-

The Cover Closed. It Limits the Water Added to
the Exact Amount Necessary.

lutely prevents dust or other impurities
from entering the cell and also limits the
amount of water that can be put into the
container to the exact amount required to
replace that lost by evaporation.
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NEW 300,000 VOLT TESTIN
TRANSFORMER. -

One of the largest high tension trans-
formers ever constructed for testing work
is illustrated herewith. It is one of the
well-known General Electric line of trans-
formers designed for high tension labora-
tory requirements and is oil insulated. The
windings are of the latest type and par-
ticularly well impregnated so as to stand the
extremely high potential here used—300,000
volts. The secondary terminals are pro-
vided with reactance coils in the form of
spirals, as perceived, to choke back any
surges which may take place in the high
tension testing circuit and thus injure or
break down the secondary windings of the
transformer. The middle of the secondary
winding is grounded to reduce the break-
down strain.

Monster 300,000 Volt Testing Transformer with
Choke Coils.

The primary winding is wound for any
commercial frequency and voltage. These
transformers mark an epoch
in American transformer
design and manufacture.

ELECTRIC RANGE
IN FORMER ROYAL
RESIDENCE.

A former royal residence
at Brighton, England, used
by King George IV when
he was Prince of Wales in
the Eighteenth Century is
now used as a public build-
ing, including the state
apartments of the mayor.

In the kitchen the central
feature is a huge old-fash-
ioned roasting oven, but it
is little used, as it has been
flanked by electric ranges.

The electric range 1S
everywhere supplanting the
coal and gas stove for cook-
ing.
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NEW MOTOR DRIVEN DRILL.

One of the latest and most powerful elec-
tric drills on the market is depicted in the
illustration herewith. These drills are built

Powerful Motor Driven Drill.

of sufficient size to accommodate 4-inch
machine twist drills, so that they may be
employed for boring holes through steel
or iron plates, etc. They are particularly
sturdy in design and the electrical features
are well taken care of. The motor is air
cooled to prevent undue heating and all the
gears are run in grease, as .also the spindle
bearings. The whole drill may be taken
apart in three minutes’ time and the
parts are so standardized that they are
interchangeable.

They are supplied for service on 110
volts or 220 volts, and a convenient
switch enables the motor to be started
or stopped at will. The Ys-inch drill
weighs 1814 pounds and is designed for
heavy service.

ELECTRIC EGG BOILER BRINGS
THEM OUT AT THE RIGHT
TIME.

The inventor of this device for auto-
matically boiling eggs, claims that it is
“fool-proof” and that it is superior to
the old style clock machines in many
ways. With this machine it is impos-
sible to cook the egg more or less than
the patron asks, that is, if it is placed
in the right compartment. As observed
in the illustration there are six com-
partments which are formed by paddles
on -an endless chain. When the eggs
are placed in the compartment marked
No. 1, which is nearest the drain board,
they will be immersed in boiling water
just one minute, if placed in the one marked
No. 3, they will be cooked three minutes,
and so on. When they have been in the
machine the required number of minutes
the paddles automatically deliver them to
the drain board.

The machines are furnished with a 1/40
H.P. motor which may be connected to any
lamp socket. The base and body of the
machine are made of cast iron which is
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LET THE ELECTRIC AIR BRUSH

DO YOUR PAINTING.

To those who are concerned with the prob-
lem of painting furniture or other articles
of wood or metal in a smooth, even, first-
class manner, the latest form of electrical-
ly actuated air brush adapted for this work
and here illustrated will appeal. It is suit-
able for producing finishes of enamel, var-
nish, shellac, bronze, mica, celluloid or other
liguid materials. The equipment in general
consists of a finishing hood or booth, a
motor driven exhaust outfit, a liquid con-
tainer, an electric three-degree air and ma-
terial heater, an air regulator and a turn-
table on which the article to be painted or
varnished is placed.

The illustration here shown depicts a
complete outfit for finishing chairs. A
wired glass window is placed in the sides
and top of the finishing booth, thus permit-~
ting ample light for all operations. An
electrically driven exhaust fan is used in
some of these outfits, especially for the
closed type of booth. The motor driven
blower supplies air pressure for operating
the brush nozzle, from which the paint is

CONTAINER

FINISHING™ BOOTH

_ADJUSTING
CONTAINER~ STARD

Electric Air Brush Outﬁt'for Finishing Chairs.

sprayed in a fine stream on the furniture
or other objects. The material and air
heater is mounted next to the paint or
varnish container and is designed with a
special switch control.  This arrange-
ment will deliver sufficient heat so that the
liquid can be applied at a temperature of
120 degrees FFahrenheit or at even greater .
temperatures if desired.

nickel-plated; the traveling
chain, sprockets and trim-
mings are of brass. The
base of the machine is 20
inches long by 9.5 inches
wide, while the tank, in-
cluding the drain board, is
32 inches long. The height
of the machine over all is
11.5 inches. It weighs but
80 pounds. When desired
it may be fitted to be run
on gas or steam heat.

The banks of searchlights
used at the Panama Exposi-
tion for securing the “scin-
tillator” effects have been
purchased by the Russian
Government. - They are the
most powerful ever designed
and should prove extremely
serviceable for military
work,
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An Early Power Battery

N the early days of electric lighting,
when most of the present readers of
this journal were probably in the ba-
byhood stage or else unsuspected as yet.

Fig. I. First We See (Above) One of the Greatest Electric Novelties of a Half=-
Century Ago, a Huge Battery Which Lighted an Early French Bank. Compare
it with The Modern Turbo-Alternator Below, Which, altho Much Smallerin ep
Size, Can Deliver Many Hundred Times the Output of the Battery. vV

b

many novel and ingenious devices for pro-
ducing electric lights with all the attend-
ant conveniences were promulgated and
developed. A scheme which was thought
to be quite practical in those epochal days
was that employing a large battery com-
prising a great number of individual cells.

In the old illustration herewith repro-
duced can be seen such a large bat-
tery consisting of several hundred mon-
strous cells of the bichromate of potash
type. An attendant is seen in the act of
admitting fresh water to the battery so-
lution, his hand resting on a pipe valve
which controls the water supply from the
tank observed in the upper right corner. of
the illustration. When not in use the zinc
elements of the cells could be readily
raised from the solution so as not to de-
teriorate, by means of two geared shafts
running the full length of the battery com-
partment. The water supply pipes run to
each battery as observed and thus the in-
stallation was readily taken care of and
maintained with a minimum amount of
labor. :

Fig. 2 shows the details of the most
ingenuous bichromate battery for power
purposes, ever invented.

This battery was constructed in the 70’s

by Grenet Garriaut of Paris and it was
used for lighting up electrically the im-
mense banking establishment, the Comp-
toir d’escompte of Paris. Altogether there
] were sixty large
battery-units, each
comprising 48
cells. These units
were divided into
two rows as will
be observed from
Fig. 1. Each cell
was made of hard
rubber and con-
tained four carbon
plates joined to-
gether by means
of a cast leaden
head—IL. Each
cell contained an
overflow tube, i,
allowing  surplus
liquid to drain off.
On the leaden
head, 1, there
were, further-
more, two small
tubes, P, going
down to the bot-
tom; through
these compressed
air was blown to
help in depolariz-
ing the batteries.
The positive elec-
trode was con-
structed of six
zinc rods, O, hav-
ing a diameter of
one centimeter
each. These rods
were held in posi-
tion by rubber
bands and were
further connected
to the copper rod
S, which carried
at its top a hard
rubber receptacle
containing mercu~
ry. The latter
took care of the
amalgamation of
the zincs.

From the wood-
cross  pieces,
carrying the
zinc poles, copper rods dipped into tubes,
P, containing mercury; these established
contact with the carbon plates of the
next cell, connecting the cells in series
thereby. By means of this ingenuous ar-
rangement all zincs could be lifted from
all the cells, simultaneously, without touch-
ing a single screw.

Finally a tube, E, carrying the battery
solution, dipped into each cell. This solu-
tion was made by mixing 76 Ibs. of bi-
chromate of sodium with 150 1bs. of con-
centrated sulphuric acid together with
2,000 lbs. of water. This electrolyte was
then pumped to the roof into large vats and
from there it was distributed into the auto-
matic pans, D, made of hard rubber. From
here the liquid dropped into similar pans,
E. If now stopcock C released say one
quart of electrolyte, D would tip over and
pour its contents into E, from where it
would run into its cell. The stopcock C
was so regulated that twenty quarts of new
liguid were supplied to the battery for
every hour during operation. The weak
liquid in turn would flow off through i

Running parallel with the battery was a
water supply pipe, used to flush out the
cells after use,

A third string of pipes, two of which

terminated into the little pipes O, supplied
the compressed air to stir up the solution
and to add a fresh supply of oxygen to it.
In Fig. 1 will be seen a side view of one
of the batteries carrying the large geared
wheels at the top. These were used to lift
all the zincs from the cells simultaneously.
_ While this most ingenuous battery, cost-
ing over $25,000, was in use for several
vears, and while it performed its duties
surprisingly well the cost of maintaining it,
as well as the current cost was not exactly
in keeping with the figures supplied by its
builders. So when the dynamo made its
triumphant appearance, this masterpiece of
ingenuity was relegated to the scrap heap.
Needless to say the electric light in the
early days of the art was more of a luxury
than anything else and a rather expensive
commodity to say the least. Such plants
as this were installed in a number of
French public buildings and private houses,
but it was not many years before the first
lighting dynamos were developed. These
soon superseded the batteries, which were
quite inefficient and troublesome in more
ways than one. ‘
Compared to the early form of electric
power plant above described, employing a
large number of batteries, it is interesting
to contrast the comparative size, remark-
able efficiency and output of a modern
“turbo-alternator,” such as that shown in
the illustration Fig. 1. This monster ma-

o

i
: 'Nl‘l.

Fig.12. Detailed View of Early Power Battery. It
Was of the_Primary Type and Was Charged with
Chemicals.

chine, which would only require about 4
of the space of that utilized for the in-
stallation of the battery cells in the old
plant here cited, can develop 30,000 K. W.
(Continued on page 286)
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Statue of Liberty to be Flood-Lighted.

“Liberty Enlightening the World” was
truly a goddess of light on the night of
May thirty-first when for fifty minutes the
noble bronze figure in New York Harbor
stood bathed in the rays of six powerful
searchlights of the United States battle-

in the evening truly distinguishable from
the other harbor lights.

Then, bringing into its focus the rest
of the form and finally the pedestal, the
light transformed the dark bulk of the
statue into a softly shimmering, distinct

Statue of beerty in New York Harbor Illumlnated at Night by Powerful Searchlights of U. S.

Battleship Michigan.

ship Michigan, lying a few hundred yards
east of Bedloe’s Island.

Spectators of this scene prophesy Liber-
ty’s permanent illumination, for which a
fund of $30,000 is being collected by the
New York World and members of the
General Federation of Women’s Clubs
and their friends on board the Grand Re-
public, the largest excursion boat in New
York Harbor.

Following the spectacle of Liberty’s full
figure cast in light against the blackness
of the night, a meeting in the cabin of the
Grand Republic brought out strong com-
mendation of the illumination project by
the club women and by New York officials.

Measures agreed upon by women of
many states before the boat reached its
landing insure the efforts of thousands of
women throughout the country toward
rapidly completing the fund for the light-
ing plant which is to be presented to the
Government,

The illumination was ordered by the Sec-
retary of the Navy to afford an approxi-
mation of the effect that will be produced
by the permanent lighting of the statue pro-
posed by the New York World.

Congress has passed an amendment to
the Rivers and Harbors Bill authorizing
acceptance by the Federal Government of
a fund of $30,000 to purchase an illumi-
nating plant, which the Government will
maintain. Many small contributions to
this fund are sought in order that the light-
ing of the famous statue shall be in keep-
ing with the traditions of this gift of the
people of France to the people of the Uni-
ted States, ,

The illumination of the Statue of Liberty
made a spectacle for tens of thousands of
persons in Battery Park, along the Jer-
sey shore to the Atlantic Highlands and at
}rantage points in Manhattan and Brook-
yn,

At eight twenty-five p.m., the Michigan,
which, since morning, under orders from
Secretary Daniels to Captain C. C. Brit-
tain, had lain off Bedloe’s Island, shot her
powerful searchlights across the harbor.
Two of them, diagonally from each turret,
illuminated large American flags at the
mast heads. The six others, sweeping
widely at first, slowly centered on the figure
of Liberty, shootmg first a ray of intense
white light across the yellow gleam of her
upheld torch, making it for the first time

A Fund Is Being Raised to Flood-light It Like This Perpetually.

and startling figure, a lighted and sig-
nificant center to the harbor. The time-
greened bronze of Bartholdi’s giant god-
dess so received the light that, as the
eyes watched closely, the statue grew less
vivid in its luminousness, but none the
less distinct. To any one not knowing
of its presence in the darkness, its sudden
vitalizing must have seemed nothing less
than mystic.

But, imposing as was this spectacle of
the giantess and her pedestal fully Tte-
vealed in the sun-bright glare of the

searchlights, it is believed that when the
statue is silhouetted by her own thousands
of electric lights, with beams so shaded that
all rays will be thrown directly upward,
the spectacle will be even more imposing.

Qur front cover, painted by our capa-
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ALLIES FIND RADIO USEFUL ON
BATTLEFIELD.

Radio telegraphy has played a very
important roéle in the present European
conflict, and the photo herewith pre-
sented clearly illustrates several mem-
bers of the Allies’ aviation squad, wsing a
military field radio outfit in the vicinity
of Salonika. The Entente Powers have
spent a considerable amount of money
and time in perfecting their apparatus,
for both efficiency and rugged use.

The apparatus shown in this photo-
graph is very heavily built. The trans-
mitting side consists of a small trans-
former of high efficiency enclosed in. the
round cornered box. The spark gap is
placed on the top of the case. At the
front is a handle which controls a
rheostat for regulating the amount of
power transmitted to the coil. The con-
denser is inside the box. The key is
heavily built, and is fitted with insulat-
ing disks to protect the contact points,
as can be seen in the illustration. The
power is obtained from a dynamo driven
by a gasoline engine.

The receiving set at the left is of the
loosely coupled type, the coils of which
are enclosed in a substantially built case.
The primary and secondary inductances
are controlled by the insulating handles
projecting through the cover. Two vari-
able condensers are used, one in the
primary circuit and the other is shunted
across the secondary. The detector em-
ployed in this set is mounted on a stand,
which is secured on the cover. This de-
tector is very sensitive, yet difficult to
put out of adjustment once it is set for
its most sensitive point. Two pairs of
high resistance ’phones are usually em-
ployed with these sets.-

A portable mast supports the antenna;
a pipe, driven in the ground, makes con-
nection with the earth,

A very interesting feature in the opera-
tion of this radio set is that one operator
receives while the other transmits.

These portable sets are used in connec- -
tion with the aeroplanes for directing the
range-finders who handle the big guns.

Photor Copyright by International Film Service.

A French Aviation Radio Squad in the Vicinity of Salonika.

ble artist, Mr. George Wall, gives a good
idea how old Liberty will appear when
the electric lighting scheme is completed.

he World’s plan to illuminate the sta-
tue provides for a lighting system cost-
ing $30,000, to be paid for by popular
subscription and to be maintained by the
Government,

The indirect light, such as is employed
on the great towers of the city, will make
Liberty Enlightening the World the most
impressive landmark of New York,

All contributions should be sent to Sta-
tue of Liberty IHlumination Fund, The
World, New York.  All contrlbutlons, both
large and small, are welcome.
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A SUCCESSFUL LOUD-TALKING
TELEPHONE.

The loud-talking telephone has undoubt-
edly played an important part in many mod-
ern business establishments, although it is
quite new. Herewith we present illustra-
tions of two of the latest loud-speakers,
which are entirely different from those now
in use. The unique feature of this type
of telephone is that it employs a transmit-
ter and receiver placed in a single horn
which represents a radical departure from
the present designs in vogue which employ
separate instruments placed in two differ-
ent horns.

The instrument depicted at the right is
largely used in department stores, etc. The
receiver is located on the upper part of the
horn, as depicted in the illustration, while
the transmitter is placed just behind the
opening of the horn which, of course, can
not be seen.

The design shown on the left of the il-
lustration represents apparently a standard
form of table lamp, but it contains besides
a microphone and receiver. The receiver
is of oblong form and may be observed be-
tween the base and shade of the lamp. The
transmitter is located in the upper, inner
corner of the shade. This lamp can thus be
placed anywhere to serve two purposes, that
of a lamp and also a loudspeaker. One

of the unique features of this latest form
of loud-talking device

is that the micro-

Photo by courtesy of the International Callophone Corporation.

The Lamp at the Left Contains a Microphone
and Loud-Talker; Improved Loud Talker with
Horn at Right.

phone is not affected by the loud noises pro-
duced by the receiver when it is in opera-
tion. This is accomplished by employing a
clever automatic switch, which cuts the
transmitter out of the circuit when the
telephone is being used for receiving. In
large installations a switchboard is em-
ployed which is used to connect the vari-
ous telephones in the building.

It is well known that the present type of
loud ‘talkers use a considerable amount of
current, ranging from 4 to 6 amperes. The
receivers are, therefore, wound to a low
resistance. In the type of ’phones here-
with described the principle of using a large
amount of current is eliminated and the
coils of the receiver are wound for a fair-
ly high resistance.

Motor Boat Model.

 The reduction of the amount of current
used and at the same time ‘maintaining the
same- intensity of sound produced by the
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A COMPACT LAMP AND SCALE
GALVANOMETER.

The illustration herewith, together with
the secttonal diagram, shows one of the
latest innovations in the realm of galvano-

“meters for laboratory and other require-

Portable Lamp and Scale Galvanometer.

ments. This ingenious instrument is en-
tirely self-contained and embodies the
source of light, galvanometer movement

receiver is due to the employment of the
D’Arsonval principle, where two coils are
so placed in the magnetic field (which con-
sists of several permanent magnets), that

they will act upon an iron armature which-

transmits the motion so produced in it to a
mica diafram. Thus it will be seen that
this form of receiver is far more sensitive
than the old type, as this employs a push
and a pull action on the diafram while the
others are operated by 'a pull caused by
the attraction of the electro magnets. The
loud-speaking telephone is rapidly coming
to the front, and deserves a wide applica-
tion.

CHINESE LIKE
ELECTRIC TOASTERS.

In Shanghai, China, about 10,000 houses
were reported under construction during
the current year. Of this number, 1,500
were fitted with electric service. Besides
electric lights, the electrical appliances,
particularly toasters, are heavily in demand
among leading Chinese families. Exten-
sions to the Shanghai electric plant re-
sulted in increasing the importation of
electrical machinery over $300,000.

NOVEL ELECTRIC BOAT MODELS.

An enterprising American toy manufac-
turer has developed several unique electric

Electric Battleship Model.

boat models, among which are those il-
lustrated here, including a replica of an
up-to-date motor speed boat, trawler or lake
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and scale all in one cabinet, measuring but
815x514x5Y4 inches. The outfit complete
weighs about 514 pounds.

As perceived from the diagrammatic
view, there is a powerful permanent steel
magnet mounted in the base of the cabinet
and the moving element is contained in a
very sturdy interchangeable and readily
removable casing. This enables the deli-
cate part of the apparatus to be removed at
any time for replacement or repairs. The
small rod observed on top of the cabinet
between the two binding posts is for the
purpose of setting the galvanometer to zero.
A convenient connector for attaching the
lamp to a 4 volt battery circuit is also pro-
vided. The scale is finished in black on a
translucent background and is usually fur-
nished with the zero in the center, but
when desired the zero graduation may be
placed at one end of the scale. The incan-
descent lamp employed with this instru-
ment is of the single, straight filament type,
of high intrinsic brilliancy. It requires
.5 ampere on 4 volt current for its opera-
tion but when desired may be operated
from a.110 volt circuit with a suitable re-
sistance or 110 volt lamp in series.

The galvanometer system is equipped with
a concave mirror of minute size so that by
a small movement of the lamp the image of
the lamp filament may be focused on the
translucent scale. When this has once been
focused properly it. requires no further at-
tention during the life of the lamp. The
galvanometer coil is suspended and not
supported with pivots and jewels. This

VTN
REMOVABLE SALVANOMETER
SYSTEM CAZE

6LASS SCALE

SALVANOMETER
MIRROR

Interior View of Compact Mirror Galvanometer.

eliminates sluggishness due to dirty jewels
or pivots and also any trouble accruing
from cracked jewels or dulled pivot points.
This instrument will undoubtedly find a
wide field of wusefulness, particularly in
view of its substantial construction and
the absence of delicate parts which usually
accompany such apparatus.

freighter and a battleship. These are fit-
ted with a properly proportioned electric
motor which drives the propeller at high
speed. Dry batteries form the source of -
current supply for the motor and by set-
ting the rudder of these ,models at a cer-
tain angle, the boat may be made to ma-
neuver in any desired direction. The trawl-
er is of the type of those used on the
Great Lakes and the battleship is of the

Trawler or Lake Freighter.

United States Navy type. These model
vessels are very complete in their make-up
and would thoroughly please any boy.
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NEW DYNAMOMETER FOR TEST-
ING SMALL MACHINES.

In the accompanying illustration is shown
a small electric dynamometer, which is
especially adapted for testing motorcycle
engines, small pumps, blowers and various
types of small machinery on which the
manufacturer wishes to keep accurate test
records. The dynamometer consists of a
generator with a steel frame and operates
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the expense of a suitable charging coil.

The new magnet charger here illustrated
operates from an ordinary 6-volt storage
battery, five or six dry cells from a storage
battery charging outfit, such as are used to
charge starting or lighting batteries. One
of these sources of current is to
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UNIQUE PORTABLE ELECTRIC
WELDER.

The accompanying illustration depicts a
portable electric welding outfit used in
welding metallic bands around packing
cases, barrels, et cetera. This welder was

be found in almost every garage [
or repair shop. . '

This magnetizer consists of a
charger, charging

board, polarity indi- |
cator, switch, con- .
ducting cords and
also attachments for
magnetizing Ford
magnetos  without
removing the mag-
nets from the fly-
wheel,

The operation of
the device is very
simple, as well as
economical. There is
no guess work and
three or four appli-
cations of the cur-
rent on each leg of

Simple Form of Dynamometer for Measuring Horse=power of
Small Engines and Other Machinery.

at speeds up to and including 5,000 r.p.m.
Speed adjustments are obtained by field
control. The frame of the dynamometer
is equipped with arms with distance care-
fully laid out from the center line of the
shaft. With the device shown it is neces-
sary only to read the speed in r.p.m. from
a tachometer, and the weight in pounds
from a standard scale in order to determine
the horse-power developed by the engine at
the time of reading. No electrical read-
ings are necessary, and the efficiency of
the dynamometer does not enter into the
calculations. The dynamometer is being
made by a large eastern electrical manu-
facturing concern and should find a wide
field of application.

WHEN YOUR AUTO MAGNETO
BECOMES WEAK.

Magnetos of standard make, as generally
used in automobiles, have much in their
favor and when in good condition furnish
an excellent source of current for ignition.
They are simple, produce a hot spark and
the problem of insulation is not usually very
complex. Like all rapidly revolving

the magnet is suffi-
cient to bring any
magnet up to the

“full saturation point,” it is
claimed.

RADIO STATION FOR SOCIETY
ISLANDS NEAR COMPLETION.
The radio station now being built by the

French Government on Tahiti Island, So-

ciety Islands, will be ready to receive and

transmit commercial messages shortly, the

United States Bureau of Navigation an-

nounces. The temporary station now in

course of erection will be followed by a

much more powerful plant. The plans of

the temporary station contemplate a 10-

kilowatt installation of the type used by the

French Government, with a wave length of

600 meters. The two towers will be 100

meters in height. The station will be ex-

pected to reach Awanui, New Zealand;

Suva, Fiji, and t..e Samoan Islands.
Immediately upon the completion of the

temporary station work will begin on the

permanent station. This permanent 300-

kilowatt station will be operated by a 500-

horsepower gasolir.e engine, and will use a

wave length of 2,500 meters. There will be

Portable Electric Welder Useful in Sealing Binding Wires on

Cases, Barrels, Etc. -

primarily brought out to supply the de~
mand from packers of various sorts of
bottled goods to secure bands of strap
metal or wires around packing cases and
to “weld” the ends together, thereby form-
ing a seal
The step-down transformer is contained
in a small aluminum case as shown and
supplies the heavy welding current neces-,
sary, which is carried by means of two
very flexible cables to the welding tongs,
these being made up in the form of a pair
of pliers. These tongs are equipped with:
renewable dies %% inch in diameter and
which may be made up by the user of %-
inch round bar copper from time to time
as may be necessary. This is the only part
of the welder subject to wear. :
The current is:turned on and off auto
matically, as each weld is made, by a switch
located between the two handles of the
tongs. Proper pressure is secured at the
dies for forcing the partially molten metal
together by means of a spring, which

mechanism, however, they are subject
to considerable deterioration. Prob-
ably most of the trouble encountered
and the hardest to find is diminished
power, due to weak magnets.

The engine does not skip. In fact
each explosion takes place with due
regularity, and to all appearances
there is a good spark when the spark
plugs are tested outside of the cylin-
der, but the operator feels that his
car has lost the snappiness and zip of
former days. He wonders why he
has to change from high to low
speed more frequently than he used
to.

Even before the trouble has
reached an acute stage there is a
general sluggishness in the action of
the car which materially lessens the
pleasure of driving: and, strange as
it may seem, the motorist seldom at-

is adjustable. These tongs are made
of phosphor Lrerze and of non-fer-
rous metals so as to make them
adaptable for immersing n w pail of
water for cooling. ‘

The current required for the opera-
tion of this outfit is not in excess of
74 kw., and it can be attached to any
lamp socket, as shown in the illust:a-
tion, in the same manner that port-
able electric drills are connected. The
weight of the enatire outfit is about 25
pounds.

In further explanation of the
method of operation, the stock is in-
serted between the two dies of the
welder and pressure is applied by
squeezing the handles vogether, which
also causes the dies to close upon the
work—further pressure of the hand
compresses the spring for giving the
dies the proper pressure and also

tributes the trouble to magneto dete-
rioration.

Garage and service station menhave |
long been in need of a means of charging
such weak magnets without the necessity of
sending them out to be remagnetized, caus-
ing considerable delay and expense. The
principal drawback has been the annoying
absence of a 110-volt direct current line and

Clever Battery Magnetizer Recharging a Ford Magneto.

eight towers, each 100 meters high, erected
in parallel rows of four towers. The space
between the towers will be 250 meters, and
200 meters between parallels, There will be
two antennas, one of 600 meters wave
length, the other of 2,500 meters.

operates the automatic switch for
turning the current on and off.
All of this is done by one opera-
tion of squeezing the hand as is done in
cutting the wire with a pair of pliers. The
time consumed for the whole cycle of op-
erations is a small fraction of a second..

" The use of this device has shown quite a
saving over the method using lead seals:
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The Liquid Rheostat In Locomotive Service.

IQUID rheostats in locomotive service
L were successfully used for the first
time in this country to control three
phase induction motors on the Norfolk
and Western locomotives, which have cer-
tain operating characteristics, resembling

cent. solution of anhydrous sodium car-
bonate.

The operating device in the center of the
rheostat is controlled by a balanced pres-
sure operating mechanism, which is mount-
ed above and between the two rheostats.
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those of copper is offset by the increased
number of supports which are necessary
because there can be no long spans of
aluminum wire. However, the difficulty of
using aluminum cables economically has
recently been apparently overcome by the
combining of a steel core with an alumi-
num covering; the former furnishing the

necessary tensile strength and

very closely those of the steam locomo-

tive, especially the manipulation and the
amount of abuse they will stand without
being materially damaged.

The principal functions required of these
rheostats are: to cut out the resistance in
the secondary circuit of the main motors
while accelerating, or regenerating, to com-
pensate for the slip between the different
pairs of motors due to the variation in the
size of drivers, and to make and break the
circuit to reduce wear on the primary
switches.

The liquid rheostat, shown in Fig. 1,
consists of a main casting, divided into four
compartments, a central one and three ar-
ranged in triangular form around it. A set
of electrodes is mounted in each of the
three compartments. In each compartment
one electrode is grounded to the side of the
main casting and the other is suspended
from the top cover and insulated from the
ground by three porcelain insulators, as in
the photo. The rods which support the
latter electrode are connected by copper
straps on the outside of the cover. Each
set of electrodes is connected through a
pole change-over switch to the secondary
of a three phase motor. The electrolyte
furnishes resistance between the insulated
electrodes suspended from the cover and
those grounded on the side of the main
casting, thus making the main casting the
common point of the star connection. The
electrodes are made up of iron plates. The
effective area gradually increases and the
resistance in the circuit decreases as the
surface of the liquid rises.

Two of these rheostats are mounted on
top of the main supply tank, containing the
electrolyte, which consists of a 5 to 1 per

the latter conducting the elec-

Fig. 1 (Below).—Appearance of Tanks of Liquid
Rheostat Designed for Use in Locomotive Service.

Fig. 2.—The Master Controller for Liquid Rheo=
stat Circuits, Containing Forward and Reverse
Switch Drums and Interlocking Device.

Fig. 3.—View of Auxiliary Controller Used in Reg=

‘ulating Phase Converters and Distributing Load

" single wire or of

tric current. The steel core
may be made either of a
several
strands, while around it are
wound the aluminum strands.

BATTERY CHARGING

on Motors.

The cross arm extending from this mech-
anism is connected to each of the overflow
tubes by a rod. Thus the raising or the
lowering of this cross arm raises or lowers
the level of the liquid, which in turn varies
the surface of the electrodes submerged.

The master controller, Fig. 2, consists of
two separate and independently operated
drums, neither of which are mechanically
interlocked with the other, but both are in-
terlocked with the reverse drum, so that
both handles must be in the “off” positions
before the reverse drum can be thrown.
The speed drum has four “on” positions to
set up the required combination of pole
changes over the drums, reverser and pri-
mary switches.

In addition to the master controller,
an auxiliary controller, Fig. 3, is pro-
vided, in which are located levers for
the control of the phase converters and
a set of levers by means of which the
load on each pair of motors may be
governed independently. This inde-
pendent control is provided so that any
difference of load between the various
trucks may be corrected, such as that
due to difference in wheel diameter,
variation in electrolyte, etc.

The results obtained in this severe
service, in flexibility of control, capacity
and ability to withstand extraordinary duty,

-have demonstrated conclusively the distinct

advantage of this method of control.

LONG SPANS OF ALUMINUM
WIR

Due to its low tensile strength the econ-
omies resulting from the substitution of
aluminum transmission cables instead of

SET FOR AUTOS.

Every garage operator and
automobile owner has expe-
rienced the need of a con-
venient means for charging
small storage batteries, such
as are used to-day on prac-
tically all up-to-date gasoline
cars for starting, lighting and
ignition service. Launch own-
ers also have experienced the
same need.

For economically charging
these small storage batteries,
there has been developed an
equipment of the form shown
in the illustration. This sim-
ple, compact motor-generator
can be connected to a 110 or
220-volt, 60-cycle, alternating
current or 115 or 230-volt di-
rect current. The motor-gen-
erator takes its power from
the line and generates direct
current at a voltage slightly
higher than that of the bat-
tery (or about 2.8 volts for
each cell to be charged).

The panel and the charg-
ing set are supplied com-
pletely wired ready for op-
eration, which is extremely
simple. The motor is first
connected to the supply circuit and then
started by means of a snap switch. The
ba.ttery is connected to the generator ter-
minals and the charge rate adjusted by
means of the field rheostat to the value
shown on the battery name plate. The
charging is continued . according to the
method recommended by the battery manu-
facturer. As the generator is shunt wound,
its voltage increases as the ampere load de-
creases. That is as the battery approaches
a charged condition the potential of the
generator automatically rises to the higher
value required for finishing the charge.
This voltage characteristic is a great advan-
tage where lead batteries are to be charged,
because it permits the operator to give the
battery an eaqualizing or long-period low-

[——

Battery-charging N.\t(::t‘(‘)rl;ﬁenlerator with Steel
wi anel.

rate charge which prolongs the battery life.

The complete charging equipment in-
cludes a motor-generator and a charging
panel with the necessary controlling rheo-
stat, ammeter, switches and fuses mounted
on a steel switch panel. Snap switches and
fuses control both the motor and genera-
tor. The outfit is simple and compact; it
is easily installed and operated.
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HANS CHRISTIAN OERSTED.
August Marks His 139th Birth
Anniversary.

Born Aug. 14, 1777—Died Oct. 9, 1851,

Hans Cnristian Oersted was born on
August 14, '1777, at Rudkjoebing, on the
Danish island of ILangeland, where his
father had a pharmacy.

Beginning in the year 1794, Oersted stud-
ied medicine at the University of- Copen=
hagen, and in the year 1799 he was made
Doctor of Philosophy. After he had trav-

eled, in the years 1801 to 1803, through-

France, Germany and Holland, he took up
chemical and physical studies in earnest
and in the year 1806 he was made Profes-
sor of Physics.

In 1813 and 1814 he was again in Ger-
many, and during his stay in Berlin he pub-
lished an important work entitled “Views
on Chemical and Natural Laws.” This
work, with the aid of Marcel De Serres,
was re-written and publisheéd in French un-
der the title of “Researches on the Iden-
tity of the Electric and Chemical Forces.”

Later he went to England, where he
stayed for a short time before his return
to Copenhagen. In 1824 he founded a so-
ciety for promoting the study of natural
history. Five years after this he accepted
the position of director of the Polytechnic
Institute.

His most brilliant discovery, that of
electro-magnetism, was made in the year
1819. It is said that he made this dis-
covery purely by chance. Oersted had been
working with a Galvanic pile, while at the
same time there was a magnetic needle on

the table, and as often as the current went.

through the wire, the needle was deflected
from its original position. While this was
perhaps pure chance, and while the experi-
ment was not made purposely, Oersted re-
ceived the greatest credit and merit, inas-
much as he himself had long thought, in
connection with Whewell, that there must
be a certain relation existing between elec-
tricity and magnetism. Oersted had worked
long and industriously on the problem and
perhaps more than any other man in
Europe.

This is proved by the fact that in 1807
he had published a paper in which he said
that for a long time he had believed that
electricity in a certain form would exert
an action on a magnet. Therefore, his dis-
covery was the natural result of his work,
and it is almost certain that had he not

Hans Christian Oersted, Discoverer of Electro=-
Magnetism, the Basis of All Modern Electric
Machinery.

made the discovery by chance, he would no
doubt have found the relation between elec-
tricity and magnetism sooner or later, by
pure reasoning and theoretical deduction.

From 1824 until his death, October 9,
1851, Oersted was a member of the Paris
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$25.00 To Anyone Who Solves this Electrical Problem

We have been- approached by the en-
gineer of a large electric company to help
them solve a knotty electrical problem.
These people require a special form of cir-
cuit breaker which on account of drawing
a very heavy current (about 15 volts and

hours every day for six months without
paying any attention to it or readjusting
the device. :

(2) It must have some kind of an ar-
rangement so as to vary the vibration of
the armature. The armature must vibrate
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Are You Good on Scheming? Then Try to Design a Successful Interrupter to Take the Pl céof th
One Here Shown, Which Must Break the ‘A’ iMagnet Circuit at High l%peed Wighoutrlnju:ious Arcs
: ing at the Contacts.

10 amperes), causes a large arc at the point
of contact. This they wish to eliminate
and the best method they have found so
far, is the one shown in our diagram and
described below. The company is willing
to pay $25.00 for the best suggestion that
shall prove acceptable, made by any reader
of THE ELECTRICAL EXPERIMENTER who can
solve the problem for them. The offer is
absolutely genuine and the contest will be
conducted as follows:

There will be a board of four judges as
follows: Two of the editors of THE ELEC-
TRICAL EXPERIMENTER will constitute one
side, while two engineers of the electric
Company will constitute the other side.
This Board will read all letters and sug-
gestions and will select the most satisfac-
tory answer. The result will be published
in a coming issue of THE ErecrtricaL Ex-
PERIMENTER and the winner is to receive
$25.00 at once at the close of the contest.

This is the problem:

Electro-magnet “A” cannot be more
than one-half inch in diameter and 215"
in length and must be unipolar; ie., open
core type with no iron yoke. The arma-
ture “B” to be attracted is of tool steel
and must vibrate as quickly as a bell,
traveling 3/16” distance. The frequency
range must be from ten to above fifty
vibrations per second. Size of solid core
is one-quarter inch Norway iron. Volt-
age can be from 12 to 110. Amperage
must be the very lowest possible so as to
reduce arcing at interrupter contacts.

The Interrupter can he redesigned or
improved on the following tests:

(1) It must work continuously three

Academy. He was a very cultured man
and published many papers on the rela-
tion of the natural sciences to poetry, art,
religion and oratory. As a mark of respect
to this investigator he has been honored
by naming the unit of magnetic reluctance
the Oersted. Tts relation in magnetic cal-
culations corresponds to the unit of re-
sistance, the ohm, used in all electrical
computations.

7 -

as low as 10 to above 50 vibrations. It
must also be of simple and rugged con-
struction so as to withstand rough wuse
and be compact.

The circuit breaker can either be rede-
signed or else the electro-magnet “A” in
figure must be so proportioned that the
current taken by its winding will be the
minimum possible so as to prevent severe
arcing between the carbon electrode “E”
and the electrode “D” which can be made
of any high fusing metal, carbon or alloy.

The main point to be considered in re-
designing this circuit breaker is that the

“arc produced by breaking contact at the

two electrodes must be reduced to such
an extent as to prevent the rapid con-
sumption of the electrodes D and E so that
the apparatus can be used for a consider-
able length of time without giving it any
attention whatsoever. In redesigning the
interrupter or circuit breaker, it must be
considered that the electro-magnet “A”
which transmits its pulsating magnetic flux
to the steel bar “B” acts against a pull of
five pounds exerted by a steel spring as
indicated in the diagram. The distance
between the electro-magnet core and the
steel bar “B” is one-quarter inch; a stop
preventing the armature approaching the
core closer than 1/16”".

The party who is to receive this infor-
mation from any of our readers (if it is
satisfactory) becomes the sole owner of
the idea. It is not necessary to offer any
experimental evidence as to the working
qug&lities of the proposed circuit or mech-
anism, but as long as the device or sugges-
tion made to him is entirely practicable
and feasible, a ptrize of $25.00 will be paid
the successful contestant.

The suggestions and drawings must be
made clearly and concisely and the exact
size of the various parts, if drawings are
forwarded to us, must be also given, so
that we shall be able to form quickly the
best opinion as to the working qualities
of the individual suggestions.

(Continued on page 282)
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UNIQUE ELECTRIC WASHING
MACHINE.

An entirely new departure in electrically
driven washing machines for the home has
recently been placed on the market. This
machine not only washes the clothes, but
also dries them in the same tub without

Improved Electric Washer. Dries Clothes with=
out Wringing.

the housewife or laundress having to han-
dle the clothes or immerse her hands in the
hot soapy water.

The machine consists of two tubs, both
of sheet copper, tinned on the inside to pre-
vent corroding. The outside tub serves
as a container for the washing solution,
while the inside tub holds the clothes in
position so that the vacuum cups or
plungers cover all of the clothes in the

tub. While these’ cups are working up and -

down the inside tub is slowly revolving so
that every piece of material in the tub
is thoroughly saturated and cleansed by
the washing solution. The inner tub, which
is perforated and sets about one inch above
the outside tub, permits the washing solu-
tion to be forced through the mesh of the
clothes instead of against the solid bottom.

The main feature of the machine, how~
ever, is the drying, as no wringer, either
power or hand, is used. It requires from
ten to fifteen minutes to thoroughly wash a
tub of clothes, after which the vacuum cups
are removed and the inner tub, which is
perforated on the sides and bottom, is
raised above the water to the drying posi-
tion. It is then revolved rapidly, the per-
forations permitting the water to be forced
out of the inside tub into the outer tub. An
entire tub of clothes can be dried in this
way in 2 moment; drier than they could pos-
sibly be wrung with a wringer. When the
weather will not permit of clothes being
hung outside the average flat work can be
dried sufficiently in from five to ten min-
utes to place on the ironing board.

The operation of this machine, both for
washing and drying, is exceedingly simple.
The inside tub is immersed in the water or
raised out of the water by means of a foot
lever which locks in either position and
when raised or lowered automatically con-
nects or disconnects the washing or drying
mechanism. The machine is friction driv-
en, one lever controlling the drive for

THE ELECTRICAL EXPERIMENTER

either the washing or drying process; for
this reason a one-eighth horsepower motor
is all that is required to operate the ma-
chine and on account df the friction drive
all danger of overloading the motor or
burning out connections is eliminated.

NEW 30,000 VOLT TESTING
TRANSFORMER,

The latest product of one of the leading
transformer manufacturers is here illustrat-
ed in the form of a 30,000 volt portable
testing set. This outfit comprises a step-
up, high potential transformer, capable of
producing a maximum secondary voltage of
75000 for dielectric tests on oil, insulat-
ing liquid, rubber gloves, insulators, insu-
lated wire and cables, sheet insulating ma-
terial and the like. The transformer is
rated at 1 K.V.A, and is generally supplied
for use on 60 cycle, 110 volt A.C. circuits.
It can be readily lifted by two men and
therefore it is adapted to a wide range of
operations as it can be readily used on any
laboratory work-table or desk. Moreover
it is operated by simply plugging in on any
60 cycle, 110 volt lamp socket.

By means of the potentiometer supplied
with the outfit and observed mounted on
the lower portion of the switchboard, the
secondary voltage may be varied from 0
to 33,000 volts. The secondary voltage is
read directly by means of the voltmeter
on the switchboard and which is calibrated
to read in “kilo-volts.” The transformer
circuit includes a primary pilot lamp, which
lights up as soon as this circuit is closed.
The secondary connection may be changed
from series to parallel to give varipus sec-
ondary voltages, by means of an oil-switch
mounted inside of the transformer case.
The whole transformer, including the
windings, are immersed in oil, contained in
a metal lined oak case.

For use in oil testing, an oil cup con-
taining an electrode one inch in diameter is
provided; the electrodes are the same as
those used in 50,000 volt outfits of similar
design. The small size of the cup enables
a large number of samples to be tested with
little waste. The adjustment of the elec-
trodes in this case is accomplished simply
by locknuts. When once adjusted this gap
needs no further attention, it is claimed,
and for this reason this particular part of
the apparatus marks a distinct advance in
the design over some of those now on the
market. The contents of the test cup may

Self-Contained'High Tension Transformer
Testing Set. .

be emptied out by revolving the cup on its
axes, thus allowing the oil to run out into
the tray below.
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ELECTRIC WREATH SIGN,

One of the latest electric signs on the
“Great White Way” of New York City is
the Gold Seal electric sign which is here-
with illustrated. This spectacular electric
wreath, although not the largest in its lo-
cation, is one of the most interesting of
the whole number.

- : .
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Electric Sign of Unusual Beauty. The Leaves
Change Color Successively. :

This large sign measures 31 feet in height
and is 56 feet long. Upon the frame the
words “Gold Seal” are mounted and each
are 3 feet 9 inches high and are formed of
yellow colored lamps. The display, al-
though it seems small from the street, em-
ploys 1,90C incandescent lamps to bring out
the splendid effect attained. It is located
at Seventh Avenue and Forty-second Street.
Photo courtesy of O. J. Gude & Co.

NO DUTY ON WIRELESS.

A customs dispute between Collector Ma-
lone and Kennedy & Moon, dealing with the
entry of complete wireless apparatus in-
stalled on the Government fleet of six Pan-
ama steamships, was settled recently by the
Board of United States General Appraisers.
A decision by Judge Hay held that no duty
accrued on the outfits. Although the con-
tracting firm complied with the regulations
of the Treasury Department governing such
importations, the Collector denied free
entry, and took a 20 per cent duty under
the tariff’s provision for “manufactures in
chief value of metal.”

The Collector, at the trial before the
board, stated that free entry was denied
because the wireless apparatus was installed
on old boats, and therefore, he maintained,
excluded from the free privileges of the
subsections of paragraph J of section 4 of
the Underwood tariff law. The testimony
showed that the new wireless outfits were
imported and installed to take the place of
other apparatus, which did not give good
results.

Judge Hay held that the wireless equip-
ment was as much covered by the tariff’s
exemption clause as were boilers and en-
gines.

FOR WIRELESS AT UNGA.

Senator Jones recently introduced a bill
to -establish a high power radio station at

. Unga Island, Alaska.
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A Machine That Demonstrates Molecular Structure in.(iases

One of the most interesting devices ever
perfected is the Visible Molecule Appara-
tus, by means of which the various mo-
tions inherent in gases can be mechanical-

This Motor Driven Mechanical Device Illustrates
in a Vivid Manner the Molecular Action in Gases

ly demonstrated. It was developed by Dr.
Edwin F. Northrup of Princeton Univer-
sity, one of the foremost physicists in
America.

The apparatus here described is believed
to be the first mechanical model ever de-
signed for fully and successfully illustrat-
ing, in a visible way, the motions of gas
molecules and the principles which govern
these motions as laid down in the kinetic
theory of gases, and for the verification of
some of the theorems of this theory with
quantitative measurements. It is an ap-
paratus which pre-eminently demonstrates
the rigid laws of statistical mechanics. The
molecules of a gas are visibly represented
by 16,000 steel balls one-sixteenth inch in
diameter, which are maintained in motion
in a manner which closely simulates the
motions of gas molecules.

The apparatus consists essentially of a
circular metal base, supported on three legs
with leveling screws, on which rests a glass
cylinder with open ends. The glass cylin-
der is approximately 25 cms. high and 22
cms. in diameter., A metal ring rests up-
on the top of the glass cylinder. Various
attachments can be made to this ring. When
the apparatus is used for illustrating the
motions of gas molecules and the pressure
produced on the walls of a container by
molecular impact, there is suspended from
a crosspiece attached to the metal ring a
floating disc of glass. This glass disc is ca-
pable of free motion, in the manner of a
piston-head, within the glass-cylinder. The
glass disc is ordinarily located a little
above mid-way between the bottom and top
of the glass cylinder.

In the volume enclosed by the glass
cylinder between the base piece and the
floating glass disc, approximately 16,000
steel balls are maintained in motion in the
manner of gas molecules. The distribution
of the. balls throughout the volume in
which they move is perfectly uniform. The
motion of the balls is produced by means
of four metal rotors. These rotors rest
upon the metal base and rotate, two in a
elock-wise and two in an anti-clockwise
direction. Their plane of rotation is the
horizontal plane of the metal base-piece and
it is by the impacts of the rotors upon the

flying steel balls that these latter are main-
tained in the motion described. The ap-
paratus when assembled to illustrate and
demonstrate change in pressure, at constant
volume, of a gas when the temperature
changes, is here illustrated.

The rotors are maintained in rotation
with power derived from a small shunt
wound, direct current motor. Underneath
the steel plate there are four inter-acting
gear wheels to which the rotors are at-
tached and a pulley for belt attachment to
the motor,

By means of the scale arm, provided

‘with sliding weights, which appears in the

illustration at the top of the apparatus, the
pressure exerted upon the floating disc by
impacts of the moving steel balls may be
accurately measured. Moreover, by means
of two electrical contacts provided on the
device, and between which the balance arm
plays up and down, it is possible to con-
trol suitable rheostats in the driving mo-
tor circuit, so as to obtain approximately
constant speed. This is very essential in
some' of "the experiments performed with
this apparatus,

The instrument w1th 1ts accessories gives
a striking and convincing visual demon-
stration of the following fundamental
properties of a nearly perfect gas:

1. The change of pressure of a gas, when
the volume is maintained constant and the
temperature changes. 2. The change of
volume of a gas at constant pressure with
change of temperature. 3. The property
known as the viscosity of a gas—a property -
which is exhibited in all gases when the
oscillations of an oscillating  system sus-
pended in a gas are damped out. 4. The
property possessed by a gas (and a liquid)
of causing a higgledy-piggledy motion of
small particles suspended in the fluid, known
as the Brownian movements.

In addition to these fundamental experi-
ments a large number of other experiments,
some of which are quantitative in character
and which can be used as tests of correct-
ness of several of the corollaries of the
kinetic theory, can be performed. Thus, the
number of impacts, corresponding to a given
speed of the rotors, per second per unit area
can be determined.

Dr. Northrup has found that, used in the
proper way when the weather conditions
are suitable, the apparatus may be made to
develop some interesting electrostatic ef-
fects. These effects can be obtained in a
variety of ways and sparks one-half cm.
long may be obtained. This use of the
apparatus is only incidental however,

When the apparatus is operating, the
distribution of the balls is perfectly uni-
form, and though each individual ball has
a speed unlike that of any other, the mean
square velocity of all the balls bears a
perfectly definite relation to the speed of
rotation of the rotors, and this means square
velocity of the balls represents what cor-
responds. to the absolute temperature of a
gas.

To render the effects strikingly and beau-
tifully visible an incandescent lamp is sus-
pended inside the metal cylinder just above
the floating disc and the room partially
darkened. The motor is then started and
its speed gradually increased by cutting
resistance out of a rheostat in series with
the motor, until the balance-arm at the top
floats between the upper and lower stops.
To maintain the balance-arm floating it is
necessary to make constant adjustments of
the rheostat, special connections as afore-
mentioned are used, because the pressure
on the disc is exceedingly sensitive to very
slight variations in the speed of the rotors.
When there is a given number of balls in
the apparatus and when the weights on the
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balance-arm have the same positions, exact-
ly the same pressure is always produced
with a given speed of the rotors,

Every ball is in motlon, flying about from
point to point in space in the precise man-
ner assigned to the motions of molecules
of a gas in the kinetic theory of gases.
The distribution of the steel balls through-
out the space included between the base and
the floating glass disc is strictly uniform as
far as the eye can judge, and while no two
balls have at a given instant the same di-
rection or velocity of motion, the average
velocity of all the balls is constant when
the speed of the rotors is constant. It is a
case of statistical mechanics which enables
resultant effects to be predicated though
the movements of individual units are whol- -
ly fortuitous and without possibility of
being followed.” Such an apparatus is of
marked value -as an aid in instructing stu-
dents as to the actions taking place in gases
under different pressures and conditions.

WARM YOUR PLATES BY
ELECTRICITY.

How many times have you wished for
an efficient plate warmer for use in the
kitchen or butler’s pantry? Here is just
the device you have been waiting for. Plug
in the cord attached to it and your cold
plate troubles will cease. The new dppa-
ratus is compact and light enough to be
useful in the bungalow no less than in
larger establishments. It consists essen-
tially of a nickel-plated Russia-iron cylin-
drical drum 12 inches in diameter, 9.5 inches
wide and 17 inches high over all, "with heat-
ing coils in the lower portion and equipped
with a slide and plate rack holding ten to
twelve plates. The plates rest on their
edges, any one of which can be removed as
desired. In ten minutes’ time the device
full of plates can be warmed up nicely at
a cost of about 1/20 of a cent. Once heat-
ed, however, the warmer retains its heat
for about an hour after the current has
been shut off. All the plates are heated
evenly in this way, a decided improvement
over the old style method of stacking a pile
of dishes in an oven, with the result that
they are all invariably heated to varipus
temperatures, ranging from 85 to 185 de-
gress Fahrenheit. The heater is very light,
weighing but ten pounds, and the initial
cost is quite nominal.

Electric Plate=Warming Device .

— "\
CHILDREN IN ILLINOIS TOWN
TAUGHT TO READ METERS.

Pupils in the grade schools of .Freeport,
I, are taught how to. read gas and clec-
tr1c meters and figure out how much the
bill will be. ‘This subject should be taught
in every public school. B
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AN ELECTRIC_ CLOTH CUTTER
FOR TAILORS AND DRESS-
MAKERS.

One of the largest elements in the tailor-
ing cost of a suit of clothes, overcoat ot
other garment is in the cutting of the
goods; the cutters are high-priced men
who are experts in laying out and cut-
ting the cloth to the best advantage. -
This is true of clothing manufacturers
and dressmakers as well as of custom
tailors. Therefore anything that fa-
cilitates the work of the cutter is in
the line of efficiency and reduced pro-
duction cost. A means of improving
the efficiency of the cutter is by re-
lieving him of the burden of actually

* cutting the goods by hand with tailor’s
shears or knife.

To meet the evident need of smaller
shops and of all tailors for a machine
that would cut one, two, three or so
layers, in contradistinction to the
larger cutting machines used for cut-
ting twenty or more layers, there has
been now placed on the market a handy
electric appliance especially designed for
this purpose,

The machine is compact and light in
weight, making it easy to handle. It is

equipped with a small universal motor that
can be operated on either direct-current or

i

alternating-current circuits and takes only a
very small current. It operates at a speed
of 6,000 revolutions per minute. Through
a belt it, drives the cutting wheel. The
blade edge of the wheel has a razor-like
edge, which is easily maintained in perfect
condition by grinding it now and then with
a special emery wheel forming part of the
outhit,

The main. part of it is shown turned up
in the insert at the upper left corner, the
emery wheel being shown turned down
against the cutting blade so as to grind it
to a hollow-ground edge.

TROUSERS CREASED ON THE
PERSON
By H. E. Zimmerman,

Joseph Jeannetand of Dubuque, Iowa, has
invented an arrangement by means of which
trousers can be pressed while still on the
wearer. This apparatus, operated by elec-
tricity, will also press hats, ladies’ dresses,
coats, ties, and almost any other kind of
wearing apparel. It can be dropped into
a pan of water, heating it very quickly.
The device consists of two little cylinders
about one-half inch in diameter, which are
so arranged that when not being used they
are in contact. They are held in place

Electric Cloth Cutter and Method of Sharpening It. Latest
Adjunct to Tailoring and Dressmaking.
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A DAYLIGHT PICTURE PROJEC-
TOR FOR STORE WINDOWS.

_ An advertising device known as the Rad-

ioscope, is one of the latest electrically

operated show window attractions.

This

‘This Electrically Operated Show Window Attraction Throws

Ever~changing Views on the Screen at the Right.

device is designed to call the attention of
shoppers to bargains and other good things
that they might otherwise miss in a large
shop on a busy day. It will project in the
ordinary daylight of a store, or under the
electric light, any print, writing, picture or
fabric that mayv be put in it. The pictures
appear as on a moving
picture screen, one exhibit
following another auto-
matically as prearranged.
Any number of holders,
from three to twelve, may
be inserted in the device,
and the advertising effects
made to appear in sequence
with set times for both ex-
posure and intervals be-
tween exposures. Any
holder or holders may be
removed at any time and,
new ones added while the
device is in operation.

The holder accommo-
dates matter of any shape
up to 6 inches square of
surface. The enlarge-
ments range from 16 times
for a screen 2 feet square,
to 144 times for a screen
6 feet square. The length
of dark chamber required
for a given screen area
varies from 6 feet for a
screen 3 feet square, to 12
feet for a screen 6 feet square. The pro-
jecting and changing apparatus is of stand-
ard size, about 20 by 15 inches and 22 inches
high. .
It is operated by means of an attachment
plug connected with the lighting socket and
is automatic. The only changes necessary
are those needed to give variety to the pic-
tures.

The machine is used by railroad offices in
prominent locations to show the public

e

by powerful springs, so that when any-
thing is placed between them to be pressed

This Electric Hand Mangle Presses Pants While
You Wear ’Em.

a pressure will be exerted on the article:
The cylinders have a layer of brass around
them, and in each cylinder is a coil of No.
44 resistance wire. :
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some of the beautiful scenery existing along
certain routes; by real estate agents, as an
aid in selling houses, property, etc., and by
many stores, dealers, specialty houses and
theaters. [

USE AN ELECTRIC RANGE
DURING THE HOT WEATHER.

After fourteen years of very ex-
tensive and exhaustive investigation
and research to discover the most ei-
ficient method for the application of
electric current for cooking, the engi-
neers behind the “Hotpoint” electric
heating line have concluded that the
open-coil reflector type heating ele-
ment is the most desirable from every
standpoint of efficiency.

The next problem was to design a
supporting frame sufficiently durable
and that would absorb a minimum of
the heat units developed by the heat-
ing element proper.

In order to obtain a maximum of.
durability with a maximum of effici-
ency these stoves have their new heat-
ing element constructed of steel and porce-
lain imbedded in steel, in“a truss form of
construction that makes for rigidity and ab-
sorbs a minimum of heat. This glowing
coil reflector type of heating element of
porcelain and steel is known as the Reflex
Burner.

The working temperature is reached
within fifteen seconds after current is ap-

An Electric Range of New Design for the
Small Kitchen.

plied and an element wound for 1,500 watts
with a diameter of not more than 814 inches
approximates the modern-sized gas burner
in the period required to heat up; some-
thing which has never before been accom-
plished with an electric range.

The arrangement of the burners on the
surface of these ranges is such that these
burners or elements are quickly and easily
accessible. The reflector plates, by a novel
arrangement, rest on the crumb tray which
pulls out the same as a crumb tray on the
ordinary gas range, when the reflector plates
can be lifted off. The fact that there is a
space of approximately one inch between the
coils and the reflector plate makes it impos-
sible for food to accumulate around the
coils, thus minimizing the danger of dis-
agreeable odors and the risk of coils being
subjected to excessive temperatures and
consequent break down through lack of air
circulation.

If repairs at any time should prove ne-
cessary, the element is easily removed by
taking out three screws which make the
electric connections. Each reflex burner is
controlled by three-heat indicating snap-
switch. Al models are finished in black
enamel. The ovens of four of the types
supplied are lined with aluminized steel and
high-grade mineral wool is packed between
the walls. i
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Those Electric Light Bills and How the Housekeeper Can
Reduce Them—An Article for Father and Mother.

By F. H. Sweet

zen to grumble, and there is no more

fertile source for a grumble than an
electric light bill. The average citizen
knows positively that he has not burned
the amount of light charged and he feels,
at best, that he is in the hands of a soul-
less corporation and that there is a fiendish
machine in his cellar whose particular duty
is to mark up “unknown quantities” of elec-
tricity ; always to the advantage of its own-
er—the Electric Light Company.

It is the intention of the author to try
and put the average citizen straight and to
show him how he can cut down his bill and
at the same time accomplish his purpose of
lighting his home, residence or factory.

It is a fair proposition to say that no
corporation can systematically cheat all the
people, all the time, and get away with it.
The Electric Light Company comes under
this law and desires to furnish you with
service for a consideration, of course, from
which the company may earn a profit for its
stockholders. You, on your side, want your
particular premises lighted up at any and
all times according to your ideas of what
1s light enough.

Now the company, so that it may know
how much of its product you consume, puts
a meter in your house and here comes the
first grumble. It is not the intention of
this article to go into a scientific discussion
of meters—it is sufficient to say that if you
doubt your meter have it tested by the
company.
rect and the chances are twenty to one that
it is so. If it is not correct an allowance
should be made for all the time during
which this meter has been in service.

The company is not responsible for af-
fairs on the house side of the meter, so we
will proceed to consider them with this
view.

The first thing is to look for leaks in the
system, these are known as “grounds.” You
can detect them, if they exist, if you exam-
ine your meter, say the last time at night
after all the lights have been extinguished,
read the dials and see that the meter regis-
ters the same the next morning; if it does
not, the wiring of the house needs attention
and, in fact, must be attended to, for
grounds are often sources of fires. After
you are satisfied that there are no leaks,
the next thing to take up is your switches.

The system of having all the light in a
room controlled by one switch is a most
prolific source for wasting current. A per-
son enters a room to get a book, or on
some similar errand; there may be five or
six lights in the room. The switch is
thrown and all the lights go on, when ordi-
narily one light would be sufficient. If the
person remains in the room five minutes the
result would be the same as if one light
burned half an hour, six lights burning five
minutes being equal to one light burning
half an hour.

If your wiring is controlled by switches
only leave on the lights absolutely re-
quired; turn the others off either by the
key in the socket, or if this key does not

_exist, unscrew the lamp so that it will not
burn.

Some of the lights in the house burn con-
tinuously. These are the current consumers
and must be carefully considered, A light
for a small space must not necessarily be
a big light. Lamps as generally used are
made in three commercial sizes, viz: 16, 8
and 4 candle power. The current they con-
sume is approximately proportional to their
candle power. Where lamps burn continu-
ously cut down the candle power and you

IT is the prerogative of every good citi-

opens the light goes on.

It will probably report it cor-:

will save current. Suppose that you have
your closets arranged so that when the door
This is conve-
nient—for lazy people, but suppose the door
of the closet is not closed the light will
burn all the time that it is open and your
bill swells correspondingly. Do not put a
16 candle power lamp in that closet, put in
an 8 or a 4. And be sure to use Mazda
tungsten lamps; they use but half the cur-
rent of carbon lamps. When a lamp is
brown and dark on the inside its useful-
ness is over and it will only consume cur-
rent without yielding proper results.

As an illustration of the energy one lamp
will consume, {et us suppose that a lamp
burns twenty-four hours. The current used
by this lamp would be the equivalent of
twenty-four lamps burning one hour, and
twenty-four lamps would give quite an il-
lumination.

Old lamps which have survived their use-
fulness are current consumers and should
be replaced by fresh lamps.

Here is a brief summary of the entire
matter :—

Make sure that your system does not leak.

Turn your lamps on at the socket, not at
a switch controlling groups of lamps. .

Only use lamps of sufficient candle power
for the service required, and have them
Mazda.

Replace old lamps, when discolored, with
new ones.

Make sure that your meter is right. Do
not, however, have it tested until you have
made sure of the above points.

If you follow these suggestions you will

cut your bill materially. Remember that the

Electric Light Company is only trying to
make a fair profit for its stockholders, who
may possibly be your neighbors, and that
its president may attend the same church
that you do.

So try these very simple suggestions and
see if the results do not amply repay and
satisfy you.

A PHOTO-ELECTRIC RELAY.

.The phenomenon accompanying electrical
discharges through gases takes many forms,
among which we might mention the Audion
for wireless telegraph reception, the phe-~
nomenon of the Crookes’ tube, including
the X-rays, the new De Forest Audion piano
and the Kenotron tube v hich attracted so
much attention during the recent tests with
long-distance radio-telephony.

The new photo-electric relay acts on the
principle of varying discharges through a
gas, and the discharge is controlled in this
case by illuminating one of the electrodes.

Th<e.apparatus as shown in the illustration
herewith consists of « glass tube 2% inches
in diameter and about three times as long,
as described by J. Kunz in Electrical World.
Mounted in this tube are two wire nets or
grids, indicated at B and C. These are con-
nected in the circuit to be contrelled, and
in most cases this takes the form of a sensi-
tive relay which controls a secondary cir-
cuit.

In the upper end of the tube is an electro-
magnet acting on the sliding iron plunger
which is connected to the alumninum plate
D. The distance between D and the grids
can be easily varied by means of this mag-
net and thereby controlling the sensitiveness
of the relay.

After assembling the tube a little rubidi-
um is distilled in the vacuum through the
side tube F on the plate D, which in this
way can be uniformly covered with the al-
kalt metal. Hydrogen is then admitted and
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the surface of the alkali metal made sensi-
tive by means of a glow discharge. The
hydrogen is to be replaced by argon until
the sensitiveness is at a maximum.

The operation of this relay is as follows:
The light from an incandescent lamp or
other source passes through the two wire
nets B and C and, acting on the rubidium-
hydrogen compound, liberates electrons.
These electrons move under the influence
of a small potential difference from D to
the nets and enter the electric field between
C and B. The voltage betweern C and B
is about 136 volts and the space between
will be more or less electrified. The elec-
trons ionize the gas between the two grids
by collision and thus reduce the resistance,
Through this operation the current flowing
between B and C becomes strong enough to
operate a relay connected in the circuit as
shown. The apparatus may be adjusted to
its most sensitive point by means of regu-
lating the distance between the aluminum
plate D and the grids and by varying the
voltage between the terminals C and B.

In the course of experiments conducted
in the physics laboratory of the University
of Illinois the distance between B and C
was kept constant about .2 inch, and while

New Photo-Electric Relay, Which, When Acted

Upon by the Light from an Ordinary Incandes=

cent Lamp, Will Close an External Magnetic Re=

lay. The Light Passing Thru Wire Nets B and C

Acts on a Ru idium=-Hydrogen Compound, Liber=

ates Electrons, Which lonize the Gasland Thus
Reduces Its Resistance.

the distance between B and D was varied
from about .1 inch to 1.1 inches, the maxi-
mum secondary current was sufficient to
close an ordinary relay when the voltage
was 136, as previously stated. If the volt-
age is raised beyond this limit a glow dis-
charge takes place in the tube, which de-
stroys its sensitiveness temporarily.

This apparatus can be used for an ordi-
nary electric relay when connected accord-
ing to the diagram, and has quite a wide
field of usefulness. Among many of its
uses may be mentioned the fact that it will
detect electro-magnetic waves by copnecting
the terminal A to the circuit, or as a tele-
phone relay for very weak electric cur-
rents when the terminals of the line are
connected to the points A and C. As the
apparatus is sensitive to light, it will no
doubt, in a modified form, take the place
ofuthe very unstable and unreliable seleniup
cell,
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Electric Shocks and How to Avoid Them

[ HE interest in fatal electrical shocks
and their avoidance has recently
been brought vividly before the

public by the case of Mr. C. Frederic Pu-

rick- of Port Jefferson, L.I., who lost his

2300¥ /7/'//”}7

Low rolioge
SECITH 785

Fig. 1. Showing How High Voltage Wires May

Drop onto Low Voltage House Service Lines,

Thus Charging the Latter to a Dangerous Po=

tential. This Cause Was Responsible for the Death
of Mr. C. F. Purick of Port Jefferson, L. 1.

life accidentally by touching an electric
socket in his home while taking a bath.

To begin with, the subject of electric
shock is one of wide scope and one that
has proved the bone of contention in more
arguments possibly than any other ever
brought up among electricians of all classes,
Whether or not a potential of 110 volts,
such as that used for ordinary lighting cir-
cuits, can prove fatal to human life has
been and is a mooted question.

Much expert evidence has been given on
this matter, but there appears to be room
in most cases for diverse opinions as given
by authorities on the subject, including
those of the medical profession, due to the
fact that all persons are not alike in their
physical make-up; ie., their nerves and
hearts, and physical condition differ widely.

It may be said for one thing that prac-
tically all electricians think nothing of
touching with their fingers a 110 volt or
220 volt A.C. or D.C. switch to ascertain
whether it is alive or not. It is often the
case, as the author happens to know from
personal experience, that the current may
pass harmlessly through the hand down
through the body and out the feet, as for
instance when a person making such a test
happens to stand on the ground or in con-
tact with a grounded conductor such as a
water, gas or steam pipe. On the other
hand it is claimed in a number of authentic
cases on record that 110 volts has sufficed
to produce fatal results to a human being.
Therefore it behooves everyone to take the
utmost care in handling electrical apparatus
of any nature, no matter whether it is a
small toaster or an innocent looking elec-
tric light switch of the push Lutton variety.

In the case of Mr. Purick, presumably, he
~ must have stood in the bath tub partly
filled with water and thus made excellent
electrical contact on the lower limbs. It is
believed that his head came in contact
with an overhead lamp socket which ordi-
narily, of course, carried but 110 volts,
There were many arguments brought up at
the coroner’s inquest in the matter and the
officials of the light and power company
supplying the locality iried to prove that
the transformer on the pole outside of
the house was in first-class condition.
This matter can be cleared up briefly by
recounting the evidence given by Mr.
George Sever at the request of the Coro-
ner, Mr. Sever, a consulting electrical en-
glneer of New York City, was formerly

Professor of Electrical Engineering at Col-
umbia University. He testified :—

“On the cross-arm was an old-fashioned
fuse-box which was only supposed to car-
ry 800 volts, but which was used for 2,300
volts. It should have had two fuses,in it,
but instead only had one and this was too
large to afford any protection to the trans-
former. There was no trouble with the
transformer. The full 'primary voltage
went into the house. The wiring was
‘shorted’ on the pole in some way, so that
the transformer did not step-down the cur-
rent. The lead-in wires were subdivided
into two services, one for the lower floor,
the other for the upper. FEach service had
a pair of fuses.in it. When Mr. Purick’s
head came in contact with the fixture, thus
making a complete circuit with the bath-
tub, one pair of 6 ampere fuses and all
the lights on that floor were blown out.
Therefore, the full primary current of 2300
volts passed through Mr. Purick’s body.”

An illustration is given herewith (Fig.
1), showing how the primary and secondary
wires could have sagged and thus become
crossed, in this way eliminating the trans-
former entirely from the circuit. Hence the
2300 volt primary current would pass over
the secondary wires into the house, and
since only an 1800 volt potential is used in
penitentiaries for electrocuting criminals, it
can readily be seen that a person has but a
slight chance of surviving a 2300 volt shock.

To sum up the matter, those having elec-
tric lights in their homes should always ex-

Fig.2

Fig. 2. Causes of Low Voltage Shocks Due to
Accidental*‘Grounds’’ at Two Points on the Line,

ercise the greatest care in manipulating any
of the devices connected to such service.
They are practically immune from danger
if they would just take the trouble to see
that they always stqnd on a dry floor. In
the bathroom especially they should never
touch the socket or wall switch while
standing n the bathtub, or with wet feet
on a floor where there is any water, as these
accidents happen at the most unexpected mo-
ment. A good point to keep in mind would
be to exercise extreme caution in manipu-
lating all lamp sockets or switches during
or directly after a severe storm, which may
have blown down high voltage wires so as
to cause them to drop across low tension
wires supplying house circuits, as in the
regrettable case aforementioned.

While on the subject it may be of inter-
est to mention a much misunderstood prob-
lem as to the reception of shocks from un~
grounded electrical distribution systems,
This matter has been discussed of late in
several of the leading electrical journals
and we do not intend to go into details here
on the more complicated aspects of this
problem, where extra high voltages are in-
volved in the high tension circuits of dis-
tributing transformers and the like, as it
seems that it is possible for a person to
receive a shock from such a system when
there is no direct metallic ground connection
between the primary and secondary wires of
the system and the earth. This is undoubt-

edly due to the heavy leakage at some point
along the circuit, which permits enough
current to leak to the earth so that when
a person touches a ground connection and
one of the circuit wires, he receives enough
current to give him a severe shock.

The point is that anyone is supposed to
receive more of an electrical shock from a
110 volt potential, when he happens to touch
an iron body or an earth comnection with
the other hand. Referring to the second
illustration (Fig. 2) this point is brought
out very clearly. The system here out-
lined is a common one, such for instance
as that used in many isolated lighting
plants, involving the utilization of only
low potential 110 or 220 volt current. Now
if this system has no ground connection at
the dynamo end of the line, it is im-
possible for one to receive a shock by
touching one of the circuit wires and the
ground, the body being indicated at B.
If, however, a ground leak should occur
at L, then a person (represented at B)
would obtain a shock of 110 volts by touch-
ing the opposite wire of the circuit at any
point along its length.

In many instances where people meet
with fatal results from touching such a
crossed electric circuit as that mentioned
above, they receive the full primary current
owing to the transformer breaking down
(Fig. 3). In this event, supposing that
the primary is grounded for lightning or
other protection, then when a person makes
connection from the secondary circuit to
earth by touching a lamp socket or switch
plate, the primary potential will likely pass
through him. Many freak accidents of
this nature have gone on record where
people have not been killed, even though
receiving from 2000 to 2500 volts and even
more. This is generally due to the pecu-
liar manner in which the current happened
to have passed through the body. Again
it may be due to the difference of resist-
ance of the body and that of the skin par-
ticularly.

In this direction the following figures
may be of some interest. Tests were made
on a young male by means of a Wheat-
stone bridge and those mathematically in-
clined can figure out approximately about
what current would pass through a similar
body having such a resistance, keeping in
mind that ¥4 or 4 ampere through the
heart is said to be sufficient to arrest its
action. The resistance measured from
hand to hand dry was 7000 ohms. The
resistance measured from one hand to one
foot dry was 9000 ohms. In the latter test
the foot rested on a piece of tin. With
wetted hands and holding two large tube
electrodes therein, the resistance through
the body from hand to hand measured
5000 ohms. The resistance of persons va-
ries greatly within certain' limits and the -
author has known of this value dropping

X & X% Breahdomrn of Iranst msuioron
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Fig. 3. When a Step-down House Service Trans=

former Breaks Down Between the Windings at
X1 and X2, the 110 VoIt Circuit is Charged with
High Voltage Current.

as low as 4500 ohms in some instances and
reaching a value as high as 33000 ohms.
The average, however, is about 15000 ohms
from hand to hand (dry test).
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The Marvels of Modern Physics

Electricity and Medicine.

HE sciences of physics and med-
icine have at last joined hands
across the gap which separated
them for ages. In centuries long
past the only natural forces
which were believed to influence the
body were perhaps the stars, or some
amulet or charm, but that was long before
the discovery of electricity. In 1786 Gal-
vani - noticed the twitching of the frog’s
leg which hung in contact with two dis-
similar metals, and which was caused by
the current between them, Since that time
the physiological effects of electricity in its

a. "
\—/ \/
1 b '
a = Simusordal current
b= Ordinery current from travction coil
@®. \fig. 1

Difference Between a Sinusoidal Current and the ‘

Unsymmetrical Alternating Current from Com-
mon Induction Coil.
different forms have been deeply investi-
gated, and the separate science of electro-
therapeutics has sprung up. Not alone elec-
tricity but also light in different ways has
proved of much use in treating the many
diseases to which man is heir.

Many of the facts of electro-therapeutics
should be matters of general knowledge for
at least two reasons. Unscrupulous im-
postors do not hesitate to exploit the in-
nocent sick for financial gain, and any facts
which would prove of general benefit to
society should be spread broadcast. A few
years ago electricity in its different forms
was hailed and advertised as a wonderful
cure for diseases of every kind from the
greatest to the smallest. Many of the state-
ments were most absurd. “Bottled elec-
tricity” was advertised to be a positive cure
for consumption, although the dose in
spoonfuls was not specified. Certainly the
person who would bite at such bait would
fall in the same class as the farmer in the
middle west who was approached by a
well dressed stranger and induced to buy
a “thousand volts” with which to spray
his trees. Notwithstanding these amusing
and obvious frauds, and notwithstanding
the fact that electricity has failed to be the
cure-all or fountain of youth it was hoped
for, a great many diseases may be bene-
ficially treated if not permanently cured by
it. :

There are in general three forms in
which electricity is used to treat disease:
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In Applying Galvanic Current (Low Potential)
Various Effects Can Be Obtained by Using Dif=
ferent Size Electrodes.

‘(1) The galvanic current is the ordinary
direct current from a battery which is

By Rogers D. Rusk, B. Sc.

used for therapeutic purposes because of
its power to cause chemical decomposition.

(2) The faradic current is the inter-
rupted current produced by an induction
coil, which acts for a short time as a
powerful stimulant, or for a longer time
as a sedative or anaesthetic.

(3) Static electricity acts as a tonic to
the circulatory and nervous systems.

We know by experiment that a current
carrying electrode applied to the region of
the eye will produce the sensation of light.
If placed at the ear it will temporarily re-
lieve deafness. Currents may produce
numbness, or some chemical change, or
merely physical stimulation, In order to
classify these effects on the body three
more terms are used: : ‘

(1) Electrolysis is the chemical decom-
position of a compound substance due to
the passage of a galvanic current.

(2) Phoresis is the property ~which a
galvanic current possesses of driving me-
dicinal substances in solution into the body.

(3)- Catalysis is the peculiar effect on the
vaso-motor system by which nutrifion is
either accelerated or retarded.

From this it is seen that the subject of
electro-therapeutics demands -a preliminary
knowledge of physics, chemistry, physiology
and psychology.

An improved faradic current is now
much used, which is called the sinusoidal

current. This is an induced current whose"

potential rises and falls gradually as shown
in Fig. 1 (a), and does not mdke' the
sudden and jerky variation that the ordi-
nary. induction current Fig. 1 (b) does.
Applications of this current are not pain-
ful as it does not give the unpleasant, sharp

. jerking to the muscles, given by the other.

After a frequency of 5000 complete alter-
nations per second is reached the muscular
contractions decrease, anl at 25,000 alterna-
tions per second a current passing through
a portion of the arm will completely dead-
en it so that pins may be pushed through
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the flesh without being felt. It seems that
the sensory nerves, when subjected to this
current, lose the power of transmitting
sensations, and this fact has even been
made use of in dentistry in the extraction
of teeth. Some experiments were made
not long ago in which complete anaesthesia
was produced by an electrode attached to
the head. Either a light or deep sleep was
produced by varying the strength of the
current.

A complete list of the suggested treat-
ments for various diseases would maké a
good sized book of value only to the physi-
cian, but a few ailments which have been
successfully treated may be mentioned here
to emphasize the most important uses of
electricity in medicine.

In chronic rheumatism, lithia or soda’
salts may be applied directly over the point

of affection with the galvanic current. In
any case repeated applications of static
electricity bring decided relief. Paralysis
is often cured by an application of the
negative galvanic current, as this acts as
a stimulant and stirs the sluggish inactive
sensory nerves. In neuralgia, lumbago and

Fig.2. For Many Ailments Béneficial. Rosuits

Are Obtained by Placing the Patient in a Wire
Cage Thru Which High Frequency Currerit Sargés.

numerous pelvic disorders, the sinusoidal
current acts as a nerve tonic, and with the
galvanic current often affords complete
relief. It is claimed also that the frailties
of old age resulting from hardening of: the
arteries (arterio-sclerosis) may be tem-
porarily relieved at least by placing the
patient inside of a kuge helix or cage and
subjecting the whole body to the electro-
magnetic currents within the coil. The
cage shown in Fig. 2 is patterned after one
made by D’Arsonval, the celebrated ,French
scientist.

The removal of warts, moles and.super-
fluous hair by electrolysis is too well known
to need much discussion. In such work
care must be taken to use the proper pole,
as the two poles give exactly opposite ef-
fects. The positive pole collects acids, lib-

1\
)

4.5

The Physician Finds the Electromagnet to Be

Extremeli; Serviceable in Removing Steel or Iron
articles from the Eye or Flesh.

erates oxygen and constricts the blood ves-
sels. The negative pole collects alkalies,
liberates hydrogen and dilates the blood
vessels. The needle in such work must be
(Continued ow page 287) ¢
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The “Wireless Wiz” Turns Detective

66 T’'M up against a real job this time,”
I soliloguized the “Wiz” as he deftly
fashioned the makings into a nail
It was pretty late and his conversation hav-
ing reached the monosyllabic stage indica-
ted fatigue or deep thought. The latter
being the more probable since he had just
accepted a proposition somewhat out of his
usual line.

The neighborhood - had, of late, been
flooded with counterfeit half dollars. They
were more than imitations, for it was ex-
tremely difficult to detect them, in fact
they were every bit as well made and clear
cut as the legal tender. The common tests
had all failed, and storekeepers were un-
aware of their loss until the bank politely
informed them that on assay the money
was valueless. The exquisite workmanship

employed was apparent by the sample the
“Wiz” had just shown me. .
McDuffy, Captain from Police Headquar-

By Thomas W. Benson

He made two coils of wire, each 3 inches
in diameter wound on a cardboard tube
and so arranged as to allow of adjusting
their distance apart. Two other coils were
placed in inductive relation to each other
and a buzzer, battery, push button and sen-
sitive galvanometer completed what was
one form of Hughes Balance™*

We took the completed apparatus to
a large local grocery and installed the
coils under the counter. The battery and
muffled buzzer were placed along with the
other two coils on the floor. The push-
button was mounted conveniently under the
counter with the galvanometer beside. the
cash drawer. )

A good half dollar was laid on the coun-
ter over the coils, the buzzer was then
operated and the relation of the coils
changed till no deflection on the galvanome-
ter was noticed. The “Wiz” now placed a
counterfeit coin in the same position as

as for the sixteenth time he tried to be
interested in the magazine before him. We
were rather strung on edge and every time’
the phone rang the “Wiz” was right on
the job, only to turn in despair to call
Sister Olga to answer.

“Cut it short, sis, cut it short,” he would
growl at her if she started to murmur
sweet “coo-coos” to her affinity stationed on
the other end of the wire.

Nothing happened that night, but the
following morning the “Wiz” was brought
suddenly to his senses when he had drows-
ily answered the phone to be told that a
boy had just handed in a counterfeit coin.

Less than two minutes later our breath-
less Wizard had the details and was after
the boy. But two minutes is long enough
for many things to happen; in this case
the trail was lost. ’

“T'll have to stay here with you I sup-
pose,” the “Wiz” explained to the grocer,

“ . +« « o Butwhynot melt the chains off?

ters, had been in to see the “Wiz” and be-
ing aware of his ingenuity, had suggested
that he make a try at locating the plant of
spurious coin. Daredevil that he was, the
“Wiz” eagerly jumped at the chance and
no inducement was offered other than the
glory and publicity given the hero.

“Guess. I'll sleep over the question,”
yawned the “Wiz,” “drop in to-morrow
night and I’ll have some plan of action
doped out,” he finished, kicking his shoes
under the table in a manner that indicated
the end of the interview.

It was really laughable to think of the
stuff that this boy tackled of late with such
sang-froid—nothing seemed to daunt him
in the least. The present occasion was no
exception to the rule and true to his word
he soon had a plan of action for detecting
tht passer of “the spurious coins.

. ihéy touch

was occupied by the good one. On press-
ing the button a decided deflection was no-
ticed.

The “Wiz” explained the operation to the
storekeeper and showed him how to
use it without causing suspicion on the
part of customers, since it might drive the
honest people away if it became known
that their money was being tested.

“Remember,” cautioned the “Wiz,” “I
don’t want the man who passes the coins;
I want the gang, so in case you get a bad
coin call me on the phone immediately and
watch which way the criminal goes and get
a good description of him.”

“This watchful waiting stuff gets on my
nerves,” gloomily ejaculated the “Wiz,”

*See this month’s ‘“The Constructor’” Depart-
ment for the construction of a Hughes Balance.

Quick as a wink he pressed the handcuffs against the switch blades. A splutter and flash as
ed the metal, and the cave was in darkness.”

and the customers were all delighted with
the new clerk, who, it must be admitted,
was rather slow at times in making change.

The testing of half dollars was becom-
ing almost an automatic action, so a deflec-
tion on the meter almost went unnoticed.
The “Wiz” started, looked again and true
enough that little black finger jumped ev-
ery time the button was depressed.

He made change rapidly and as the cus-
tomer passed through the door the “Wiz”
was already slipping into his coat. It was
easy enough to follow the suspect, a man
of thirty, more or less, rather heavy build
with a peculiar motion of the hips as he
strode along.

Breaker and shadow, at a distance of
fifty feet apart, walked for five blocks and
then the man turned quickly to the right
and ran down a pair of steps.
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“The boat landing !” muttered the “Wiz.”
“Wonder where he is going!” The land
was not built up and a wide stream flowed
through. A massive bridge carried the
trafic over the river, which was a favor-
ite boating place.

The “Wiz” saw the man push off and
row under  the bridge. Stepping to the
other side of the bridge, the “Wiz” waited
in the gloom for him to reappear, but af-
ter five minutes’ time no boat had come
from under the bridge. Retracing his steps
the “Wiz” looked -up stream, suspecting
that the man had started down stream as
a blind. But no boat was on the water, all
being moored to the float at the bottom
of the steps.

The “Wiz” ran nimbly down the steps,
untied his canoe and sprang into it. A
few swift strokes of the paddle and he
was in mid-stream. Allowing the craft to
drift he scanned the bridge closely and mid-
way under it there was moored the row-
boat.

The mystery deepened. Where was. the
owner of the craft? Drifting slowly under
the bridge, the “Wiz” examined the con-
crete work closely, keeping an eye on the
empty rowboat.

Suddenly it moved to one side, closer to
the side and dimly in the darkening night
the “Wiz” saw two legs protruding from
an .opening in the concrete work of the
bridge. Quick as a thought he paddled
his light craft from under the bridge and
around one end of it.

To his ears came the quick dip of oars
and a moment later the boat passed him,

the oarsman looking neither to right or left. .

Slowly the “Wiz” made his way back
and directly under the hole in the con-
crete work. He listened carefully, but no
sound broke the stillness of the evening
save the purr of a motor car in the dis-
tance.

Mooring his canoe to a stick extending
above the surface the “Wiz” stood upright
and endeavored to reach the hole, biit de-
spite his height he was four inches short.

With a quick jump he caught the edge
of the opening and drew himself up. His
pocket searchlight showed a low chamber
that is usually left in concrete bridges. The
reinforcing of iron rods showed up under
the bright spot of his lamp.

After listening again he carefully ex-
amined the floor and noted sthat it was
smoother on the right, no doubt from con-
stant walking over it. Following this faint
trail he crawled carefully along; the floor
began to slope down as he progressed over
the arch. Soon he was able to stand up-
right and use his flashlight.

As he slowly swung it around the en-
closure he made out benches, tables, elec-
tric lights, generator set and other appli-
ances of a workshop.

He threaded his way to the switchboard,
quickly examined it and shoved up a switch.
Instantly the place was flooded with light
an('i, a stentorian voice commanded “Hands
up!”

Spinning on his heel the “Wiz” beheld
two ugly looking men leveling revolvers at
him and he thought it advisable to comply
with their peremptory demand. One of them
strode to his side and ran experienced fin-
gers through his clothes. “No rod,” he re-
ported, “where’s the jewelry?” The other
tossed over a pair of handcuffs, which
were speedily clicked onto the Wizard’s
wrists, fastening his hands behind him.

The two men drew aside and consid-
ered the case in whispers, while the “Wiz”
was thinking rapidly. They assuredly
would put him out of the way, he thought.

How simple to hold him under the water
till unconscious, turn loose his overturned
canoe and everything would be nicely ex-
plained. Even expert canoeists and swim-
mers drown,

With these thoughts the “Wiz” looked
around for a way out. He had no gun
and he was handcuffed; things looked bad
indeed, .

Suddenly a brilliant idea struck him. His

"back was still turned to the switchboard.

He would pull the switch and make a dash
—a lot of use with hands manacled—and
he laughed at himself. “But why not melt
the chain off #” was his next thought.

Measuring the distance carefully with his
eye and allowing for the surprise, he
loocked over his shoulder at the switch-
board. Yes the main switch was just hip
high.

Quick as a wink he pressed the hand-
cuffs against the blades. A splutter and
flash as they touched the metal, and the
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IN THE SEPTEMBER “E.E” ©

Scheduled for the September issue
of The Electrical Experimenter
among other timely articles are the
following:

“Engineering as. a Vocation.” An
article for students and parents.
By H. Winfield Secor, Assoc.
AIEE.

“Electrical Frouds—W hat They Are
and How to Avoid Them.”
“Electricity the Mystic in Modern

Hotels”

“A Trip Through a Modern Elec-
trical Research Laboratory” By
Samuel Cohen.

“Construction of a Home-made
Static Machine.” By Leonard R.
Crow. )

“Experimental Chemistry Course”—
Part IV. By Albert W. Wilsdon.

“Marvels of Modern Physics.” By
Rogers D. Rusk, B.Sc.

“Research as a.National Duty” By
Dy, Willis R. W hitney.

“Making Selenium Cells” A How-
to-make-it article.

“Electric Motors—Some Things You
Should Know About Them?” -
“The Revolving Mirror for Deter-
mining Spark Characteristics.”
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cave was in darkness. A loud report of
the heavy fuses blowing, mingled with the
bellow of anger from the men and the roar
of an automatic. The chain on the hand-
cuffs had melted and parted before the
fuses had gone—trust the “Wiz” to guess
this little detail after seeing the arc fur-
nace and knowing its current drawing ca-
pacity !

With wrists scorched from the hot metal
the “Wiz” dove for the low chamber and
freedom. Again the automatic spurted
flame, but the “Wiz” was crawling for
life. An age it seemed before he reached
the hole and dropped through, upsetting the
canoe in his fall.

Again in his element he threw all his
strength into the racing crawl stroke, head-
ing for the landing. Panting from his
exertions he climbed at last onto the float.
An instant later the rising moon shot flash-
es from a nickeled cylinder in his hand and
the night was made hideous with the shriek
of his police whistle.

Stumbling up the stairs, he almost ran
into an officer with a gun in one hand and
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his club in the other. “The counterfeiters,”
blurted the “Wiz.” “Call the reserves, I'll
hold them,” he snapped the order, snatched
the officer’s gun and ran down the steps
again. To cower the law-breakers he sent
two bullets roaring down the tunnel of the
bridge.

All was silent for a few minutes and
as the distant roar of a racing motor was
heard two splashes under the bridge and
a bullet plowed into the planking of the
float.

The police auto pulled up with a rush
and out scrambled the reserves with
glle%ming pistols and dangerous looking riot
clubs.

As they ran down the steps the “Wiz”
heard two splashes under the bridge and
thought the men were trying to swim away.

“Guard the other side, some of you,”
snarled our hero, “or they will get away.”

But no one appeared on the other side,
so a council of war was held.

“Nothing to it,” ‘declared the captain of
the reserves. “We'll have to go under and

“What, into the face of their guns?”
questioned the Wizard. “Not much; suf-
focate them with gas,” he suggested.

A gun spat fire in the hands of one of
the men guarding the bridge as he shout-
ed, “They are swimming under water, look
at those ripples,” and he punctuatéd the
remark with another shot. .

A motion in the water and a head and
shoulders appeared above the surface.

“Enough, we surrender,” shouted the half
drowned man and under the muzzles of a
dozen revolvers they swam to shore and
clambered up to the roadway.

- Quite a crowd had collected meanwhile
and the police had considerable trouble dis-
persing them,

“How can we ever repay you?’ asked
the captain, as the prisoners were safely
in the van, and while he congratulated the
“Wiz” on his nervy work. .

“Oh, you've heard that about ‘To the vics
tor, etc,” I'll be satisfied,” replied the

“Certainly, certainly,” replied the cap-
tain, laughigg, and bade the “Wiz” good-
night, while the latter made his way home-
ward to dream of the real electric furnace,
generator set and switchboard he would
receive when the trial was over,

“I wonder,” he drowsily remarked to the
pillow, “if it pays to make money any-
way!”

THE MICROPHONE IN SURGERY.

As an adjunct to the Army X-ray equip-
ment, microphones are being used to lo-
cate metal imbedded .in the flesh. In' this
apparatus one terminal of the receiver is
connected to the surgeon’s exploring instru-
ment, or probe. The other terminal is con-
nected to a carbon plate, moistened with
salt water, which is applied to the patient’s
skin. When the probe comes in contact
with a metal particle, there is a rattling,
scraping sound in the receiver. The probe
is also made in the form of forceps, by
which metal particles can be extracted. An-
other device for the same work consists of
an electromagnet, energized by alternating
current. When the pole’of the magnet is
brought even near a bit of shell, the metal
vibrates in synchronism with the alternating
current. The point of maximum vibration
ds directly over the metal, At a lecture re-
cently given at the Royal Institution, Eng-
Jand, a piece of metal was imbedded in gela-
tine, and the vibrations were projected on
a screen,

AMONG the hundreds of new devices and appliances published monthly in The Electrical Experimenter, there are several, as
a rule, which interest you. Full information on these subjects, as well as the name of the manufacturer, will be gladly

furnished to you, free of charge, by addressing our Technical Information Bureau.
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The Vacuum Detector and How It Works

In endeavoring to imake this article an
authoritative one, the original manuscript
was submitted to Dr. de Forest, Professor
J. H. Morecroft, as well as Mr. E. H. Arm-
strong, who are unquestionably the high-
est living authorities on this most inter-
esting device. The editors here desire to
voice their appreciation to the three dis-
tinguished scientists.

N the accompanying illustrations we
have attempted to show in a graphi-
cal manner the general phenomena oc-
curring in the vacuum radio detector
of the Audion type, as developed and
improved upon by de Forest, Langmuir,
Logwood, Armstrong and others. Consid-
ering first the basic actions taking place
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descent light filament to the wing or grid,
but not in the opposite direction.

When the evacuated space between the
filament and wing is surcharged by the
passage of electrons through it, it becomes
conductive to the current from the high
voltage battery, B? which flows through
the telephone receivers, T. When the fila-
ment is lighted, under normal conditions
and with no radio signals coming in, there
is a steady flow of current through the
"phones and along the wire connected to the
wing within the bulb. This current is con-
ducted across the space between the wing
and the filament by the ionized state of
the gas as aforementioned. This cir-
cuit completes itself through the fila-
ment feed wire and thence back to the
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from the hot filament to the cold grid. The
grid, too, in virtue of its position in the
electron stream, gathers up an appreciable
negative charge; in other words, a negative
charge is accumulated on it. This charge
naturally passes along the wire connected
to the right-hand plate of the stopping con-

~denser SC. ‘When this occurs there is a

scattering effect in the electron field between
the filament and wing, which -weakens it, in
so far as conductivity is concerned. Hence
the current, passing from the positively
charged wing to the filament, is reduced, as
shown by the graphic curve in the upper
right corner of Fig. 1. The time period of
this depression in the wing current cor-
responds to that of a group of sparks, or in
other words the group frequency of the

FIG.2 NORMAL -

Actions Taking Place in the Vacuum Detector (at Left) and Compound Action of Two Stage Amplifier Comprising Two Bulbs Connected in Cascade.

within such a bulb, it may be said that when
the lamp filament in the bulb is lighted there
takes place a more or less powerful emis-
sion of electrons or negative charges of
electricity. These electrons are shot off
from the filament at low velocity and pass
through the wire grid, impinging against
the metal wing or plate, as is evident from
the illustration.

As pointed out many years ago, particu-
larly in the works of Dr..J. A. Fleming,
who first used the Edison lamp rectifier as
a radio detector, there is manifested within
the bulb, under working conditions, what
is known as wunilaterel conductivity. This
action concerns the transfer of negative
electrical charges from the hot filament to
the cold grid or wing. In other words, neg-
ative electricity will pass from the incan-

negative pole of the battery, B”.

To start with, suppose that an incoming
signal in the form of an electromagnetic
wave impinges upon the aerial; this, in
turn, sets up high frequency oscillating (or
alternating) currents in the antenna cir-
cuit, which includes the primary, P, of a
loose coupler or transformer, LC. By mag-
netic induction this current is transferred
(and wusunally changed in potential) to the
secondary circuit, S, of the loose coupler.
In the eircuit at Fig. 1, which is a stand-
ard one, an oscillating current will flow
around the circuit S-VC. Also this circuit
may be tuned to resonance with respect
to the incoming wave length. This current,
when led off to the filament and grid of the
vacuum valve, becomes rectified; that is,
the negative pulses are permitted to pass

transmitting station. In consequence the
telephone receivers, T, will sound, or their
diaphragms are partially released while this
effect occurs. On the cessation of the in-
coming signal, the negative charge on the
grid and in the condenser gradually dissi-
pates and the circuits regain their normal
state,

It has been found from careful tests con-
ducted at the Radio Laboratory at Columbia
University, New York City, in some worthy
qualitative experiments made by Professor
J. H. Morecroft and Mr, E. H, Armstrong,
E.E, that if a positive potential is applied
to the grid within the detector, that the
current passing from the wing itself to the,
filament will be increased; also that with
the application of a negative potential to the

: (Continued on page 288)
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A UNIQUE CALIBRATED RADIO
RECEIVING SET.
A unique radio receiving outfit has re-

cently been brought out by Dr. Lee De -

Forest, the inventor of the audion. The

duced by the audion detector when it is
in a regenerating condition is controlled
by means of a coupling coil called the
“tickler,” regulated by a circular knob
at the left and above the secondary

———

Latest De Forest Radio Receiving Set With Calibrated Inductance and Condenser Knobs Enabling

The Wave Length of an Incoming Signal to Be Instantly Determined.

Adapted ‘to Damped

and Undamped AVaves.

design combines the latest improvements
in receiving sets. The cabinet was so de-
signed that the wave length of the
receiving station is directly read on two
special scales at front of the panel. The
primary inductance coils, within the
cabinet, are controlled by means of a
circular switch contained in a small
chamber at the left-hand lower corner of
the cabinet.. The switch  handle is
directly connected to a pointer reading
on the circular scale of the primary con-
denser at the upper left-hand corner.
By turning the primary coil switch the
pointer is moved up or down as the in-
ductance is changed. The switch case is
marked with eight letters, which corre-
spond to the eight semi-circular lines on
the primary condenser dial, which are
also marked with the same letters. The
bottom of the dial is graduated into 180
degrees for condenser readings. The
secondary circuit is composed of the
same arrangement. The pointers of the
condensers of both:primary and second-
ary circuits are actuated by special gears
which are carefully inclosed in the cabi-
net. Variation in coupling between the
primary and secondary coils is accom-
plished by turning a rubber knob at the
right and above the primary switch.
The numerals stamped in the panel show
the percentage of coupling.

This outfit was designed so that both
a crystal and audion detector could be
used, also so that the audion detector
can be made to oscillate .to receive un-
damped wave signals. A double jack
switch is provided to connect a crystal
detector and another switch is used for
the buzzer test. This buzzer gives a
high frequency note. A stopping con-
denser is provided for the telephone cir-
cuit. It consists of three sections, con-
trolled by means of the claw switch at
the left of {he buzzer,

The degree of the oscillations pro-

switch. This tickler coil is connected
across the grid and filament of the
audion detector. With this arrangement
the oscillating point of the detector is
quickly obtained and considerable time
is saved when the operator wishes to
change quickly from receiving sustained
wave stations to spark sets.

A very 1mport:1nt piece of apparatus in
this outfit 1s the secondary condenser
vernier, located at the - extreme right-
hand corner of the cabinet. This con-
sists of a small condenser shunted across
the secondary coil of the receiving
transformer, and by slightly varying the
capacity the receiving station is thus ac-
curately tuned, and by noting the posi-
tion of both the stationary and movable
marks the exact wave length of the re-
ceived wave is determined. It can be
tuned to read the wave length to one
meter accuracy, which is difficult even
with a modern precision wave meter.
Another mterestmg and -yet important
piece of apparatus is ‘a switch- whlch scon-

nects the various instruments in such a

manner as to either make it a standby
set or otherwise, and this switch is seen
between the two condenser dials. It is
so connected that it can add more induc-
tance than capacity, and if such a con-
dition is desired the switch is turned to
the left;
sharply tuned waves it is turned to the
right. The various binding posts placed
in front of the cabinet are used to con-
nect up the different instruments which
are required for operating this set.

The tuning is performed in the same
manner as with a standard set, with the
exception of the additional apparatus.
The wave length of the received signal
is determined by noting the positions of
the scales of all the calibrated instru-
ments, when the received wave is most
accurately tuned; these: positions are re-
ferred to certain values on a special

if it is necessary to receive -
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curve, ‘which shows the exact wave
lengths at every position of the scales.

It is necessary, of course, to employ
an antenna of given size as the whole

system of the set is calibrated with the

antenna in circuit.

'NEW RADIO TELEPHONE TRANS.
: MITTE

A very simple and efficient radio tele-
phonic transmitter has been developed by
Dr. Lee de Forest. Here, again, the
Audion is used, this time as a high fre-
quency generator for radio telephony.

This simplified set consists of an Oscil-
lion tube, which is a special audion tube,
highly evacuated. The grid and wing cir-
cuits of this generator are connected with
an inductance and capacity to cause the
tube to oscillate or produce a radio fre-
quency, undamped oscillatory current for
the antenna circuit. The wing circuit is
connected to 250 volts direct current, -ob-
tained either from flash-light batteries or
electric power mains. * The former is more
suitable, as the current is stable and direct,
while the latter is somewhat pulsatory.
The amount of current used by the so-
called regeneratmcr current is so infinitesi-
mal that it is unnoticeable; it amounts
only to about 20 milliamperes. This high
voltage current is regulated by means of
a semi-circular graphite resistor, located at
the upper right hand corner of the panel.
The. current for lighting the filament is
furnished by a six volt battery while the

brilliancy of the filament is regulated by -

the rheostat, at the lower right hand cor-
ner of the panel The wave length of the
transmitter is controlled by a variable an-
tenna inductance coil connected with the
aerial. The inductance is changed by a
m(111e point switch at the extreme left hand
side

The telephonic speech is controlled by a
specially designed transmitter suited for
this purpose, and which is supported on a
movable arm as the illustration shows. It
is supplied with: battery - power, - which
operates a coil linked to the oscillating .cir-.
cuit, thus controlling the amount of cur-
rent sent through the antenna.

This outfit has covered a distance of five

Handy Short Range Wireless Telephone, Operates
on Batteries.

miles, and the speech heard at the receiv-
ing station was classified. as. perfect—in
fact, clearer than the speech heard over

“an ordinary line wire.
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Modern

N the last issue of THE ELEcTRICAL ExX-

I PERIMENTER various new radio trans-

mitting apparatus were discussed; in

this number we will confine ourselves to
modern receiving instruments.

Fig. 1 shows a detector cabinet consisting

of a Fessenden liquid barretter (electrolytic

ig. 1. s Fig. 3. io Frequency Alternator fo
B o e D o e Fin b (;ggillatir};g Audion Pan

Panel for Arc Used with Heterodyne; Fig. 5.
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Radio Receiving Apparatus

By Samuel Cohen

is linked to the armature of a special buz-
zer contained in the box. The. stationary

electrode, P,, is held on an angle standard
H, regulated by thumb screw S. When
adjustments between the wires P, and P,
are requiréd, the thumb-screw S is regu-
lated until the proper contact between the

Improved Loose Coupler with Pancake Windings.

detector). The adjustment of the platinund
wire used with this type of detector is ob-
tained by turning the large horizontal knob
supported on the bracket. The acid is kept
in a non-corrosive receptacle. A special
crystal detector is also used, which employs
a new crystal called “Ronescon.” The com-
position of this crystal is still kept secret
due to patents which have been applied for.
This detector is enclosed in a metallic case
and once adjusted to its maximum sensi-
tivity it is extremely stable. Moreover, it
is not affected by near-by transmitting sta-
tions ; the detector case may be clearly seen
on the left of the cover. A switch is pro-
vided for throwing in either the Romnescon
or liquid barretter. In using the electro-
Iytic detector a potentiometer and battery
are necessary. The regulation of resis-
tance is obtained by turning a rotary knob
on the front side of the case. A protective
gap and buzzer test switch are also mounted
on top of the cabinet, while the various
binding posts are used to connect the de-
tector to the tuning instruments.

The first detector, if such it may be
called, used for receiving undamped wave
stations, was the tikker, perfected by Val-
demar Poulsen. This savant employed two
gold wires touching very lightly, one of
which was caused to vibrate by an electro-
magnet, excited by alternating current. An-
other type of instrument employed is an
electrical interrupter, causing one of the
gold wires to vibrate at high speed. Such
a tikker is shown in Fig. 2. The two gold
wires, P, P, are supported by two stand-

, ards as the reader may perceive. The vi-
brating one is connected to arm V, which

wires is obtained. The current for the in-
terrupter is fed through binding posts, Ki
K, while terminals, KK, are used for
connecting to the contacts. .

In receiving sustained wave signals, it is
necessary to excite the receiver from an
external source of power, of such a fre-
quency as to produce an interfering wave
or “beat.”” This method of reception was
originated by Fessenden, who at first em-
ployed a high frequency alternator to ex-
cite a standard receiving outfit. The al-
ternator used for this purpose is illustra-
ted in Fig. 3. It is of the inductor type,
consisting of a steel disk, A, with a large
number of teeth on its periphery, similar to
a gear wheel, This disk is rapidly revolved
by a high speed electric motor. The high
frequency current is obtained from two sets
of electro-magnets, BB, placed perpendicu-
larly to the circumferential face of the ro-
tor. These electro-magnets
contain two sets of windings,
one of which is used for mag-
netizing the iron core by a di-
rect current passed through it,
while in the secondary wind-
ing the sustained wave current
is induced by the movement of
the rotor. The magnets are
supported by substantially built
brackets, CC. This generator
develops 120,000 cycles at 6,000
R.P.M. The complete unit is
substantially mounted on a
heavy base, to withstand the

“vibration of the motor and rotor.

‘While the high frequency alternator is
still used for exciting the regular receiver

r “Beat’ Receiver; Fig. 4. Calibrated Control
el for Undamped Wave Reception and Fig. 6.

Employs Two

circuit, it was found that the oscillating
arc was also suitable for this particular
work. Fig. 4 illustrates a panel for con-
trolling such an arc. The meter toward
the left indicates the voltage in the arc cir-
cuit, while the one at the right indicates
the current in amperes consumed by the arc.
The switch between the meters
controls the capacity of the con-
denser, while the pointer beneath
shows the wave lengths at the
various points. When a certain
wave length is required, it is
only necessary to place the con-
denser pointer at the required
value and to set the inductance
at the proper point. The coil
which regulates the oscillating
circuit is located at the lower
left end of the case. Each one
of the contacts is marked with
two wave length readings. In
order to obtain a wave which is
located between any one of the
readings, it is necessary to ad-
just the condenser switch just
described, and carefully adjust
another variable condenser at
the right of the inductance coil.
If the required wave length can-
not be obtained, it is then neces-
sary to use the larger condenser.
This is shown on the lower right
hand corner. The double throw
switch located below the con-
denser switch is used for con-
necting the ammeter in the direct
current arc supply circuit, or
else in the oscillating circuit;
thus indicating the amount of
high frequency current that the
generator is delivering to the
receiving instrument. The arc
generator, which is not shown,
consists of a metallic chamber,
containing a copper and carbon
electrode, the former being
water cooled. The outside chamber sup-
ports an oil cup containing alcohol and it
is allowed to drip between the electrodes
of the arc, thus vaporizing and producing a
gas in t‘he arc chamber. The current for,
the arc is supplied by a 500-volt direct cur-
rent generator,

Our readers are aware, undoubtedly, that
the audion detector can also be used as a
high frequency generator for “beat” ex-
citation purposes, providing it is connected
with suitable inductance and capacity. The
apparatus illustrated at Fig. 5 is an audion
oscillating current exciter of the type em-
ployed for commercial work. It consists
of a standard type bulb enclosed in the
cabinet. The inductance is also contained
in the box and is controlled by a fifteen
point switch mounted at the lower left
hand corner. The capacity consists of an
air dielectric condenser, located at the low-

Fig. 2. Vibrating “Tikker” for Undamped Wave Reéeption.

old Wires for Interrupting 'Phone Circuit.

er right hand side of the case. The high
voltage current of the grid circuit is regu-
(Continued on page 288)
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TRANSMISSION OF WEATHER
REPORTS. .

By Arlington, Va. (Call N AA).

All bulletins begin with the letters U.S.
W.B. (United States Weather Bureau),
and the weather conditions follow. The
first three figures of a report represent the
barometric pressure in inches (002=30.02) ;
the next figure, the fourth in sequence, rep-
resents the direction of the wind to the.
eight points of the compass: 1=mnorth, 2=
northeast, 3=—east, 4=southeast, 5=south,
6—=southwest, 7—west, 8=northwest, and
O=calm. The fifth figure represents the
force of the wind on the Beaufort Scale,
given below.

Beaufort Scale of Wind Force.

Number and Statute miles |Nautical miles
Designation. per hour. per hour.
0. Calm............. Oto3 0to2.6
1. Light air.......... 8 6.9
2. Light breeze....... 13 11.3
3. Gentle breeze...... 18 15.6
4. Moderate breeze. .. 23 20.0
5. Fresh breeze....... 28 24.3
6. Strong breeze.. 34 29.5
7. Moderate gale. .. .. 40 34.7
8. Fresh gale......... 48 41.6
9. Strong gale........ 56 48.6
10. Whole gale........ 65 56.4
11. Storm............. 75 65.
12. Hurricane......... 90 and over | 78.1 and over

In order to simplify the code, no provi-
sion has been made for wind force greater
than 9, strong gale, on the Beaufort Scale.
Whenever winds of greater force than 9
occur the number representing them is giv-
en in words instead of figures, thus: Ten,
eleven, etc.

The points for which weather reports are
furnished are designated as follows:

For Atlantic coast and Gulf points—

S=Sydney.

P=—=Pensacola.

C=Charleston.
DB=Delaware Breakwater.

H—Hatteras.
T=Nantucket.
B—=Bermuda.
K=Key West.

For points on the Great Lakes—
DU=Duluth,

D=Detroit.
Ch=Chicago.
U=Sault Ste.
Marie.
G=Green Bay.

M=Marquette.
V=Cleveland.
L—=Alpena.
F=DBuffalo.

ExampLe oF CoDE.

U.S.W.B.—S 96465, T 91674, DB 94686,
H 99886, C 01214, K 02622, P 03613, B
00065.

Translation.

United States Weather Bureau.

Wind.
Station. Pressure.
Direction. | Force.*

Sydney............... 29.64 8

Nantucket............ 29.16 v‘érv i
Delaware Breakwater....| 29.46 NW 6
Hatteras.............. 29.98 NW 6
Charleston............ 30.12 N 4
Key West............. 30.26 NE 2
Pensacola............. 30.36 N 3
Bermuda..... ... ... 30.00 sw 5

*See Beaufort Scale.

After the report for the Atlantic Coast
and Gulf of Mexico, comes the Great
Lakes report.

U.S.W.B.—DU 95826, M 97635, U 00443,
G 96046, Ch 95667, L 00644, D 00842,
V 01054, F 01656.
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A 100 K.W. Radio Frequency Alternator.

The photograph with this article is of
one of the most remarkable alternators
ever built. It was developed in the research
laboratory of the General Electric Com-
pany. At a speed of 3,600 revolutions per
minute, it has yielded an output of 100 k.w.
with a frequency of 50,000 cycles per sec-
ond. The voltage developed is rather low,
but this may be changed to suit any re-
quirements by means of a variable ratio
transformer used with the machine. This
remarkable electrodynamic mechanism rep-
resents one of the first of the really large
machines of its type which will be used
more extensively for high frequency work
in the future. It has been proven in prac-
tice—notably at radio station at Tuckerton,
N.J.—where the Goldschmidt radio fre-
quency alternator has been used, that this
type of alternator is the most efficient for
work under all conditions, They are con-
stant in their output, and now means have
been perfected whereby they can be very
easily controlled by the human voice for
radiotelephonic purposes. It will possibly
result in the design of similar alternators
capable of delivering high frequency alter-
nating current, with an output of several
hundred kilowatts.

Great credit is due to Mr. Alexanderson,

erators with a large output, since it has
only been in the past few years that such
machines have been operated successfully.
There were a number of these high-fre-
quency alternators built several years ago
by Dr. Fessenden, delivering as high as
200,000 cycles per second, but the output
was generally limited to a few kilowatts.

By means of the wonderful vacuum trig-
ger tubes, also developed by the company
building these new high power alternators,
the output can be exactly and perfectly con-
trolled.

a 30 KW. set was used. The antenna
current was 50 to 60. amperes and the
wave length 8,000 meters. The following
reception was accomplished on the Ven-
tura.

A distance of 3,830 miles (6,150 km)
from San Francisco, the signals could be
copied on the typewriter, in September,
1915, by daylight. At a distance of 4,200
miles (6,750 km) the messages could be
copied by pencil in daylight through heavy
strays (static). At a distance of 5,140
miles (8,260 km) the messages could be
copied by pencil in daylight through light
strays.

During the month of September, 1915,

Latest Radio F

uency Alternator. Electrically Driven at a Speed of 3600 R. P. M, It Produces

e

100 Kilowattsat a Frequency of 50,000 Cycles Per Second. It is of the G. E.-Alexanderson Type.

of the General Electric Company’s research
staff, who has spent much time and study
on the perfection of designs for these
radio-frequency alternating current gen-

Wind.
Station. Pressure.
Direction, | Force.*
29.58 NE 6
20.76 E 3
30.04 SE 3
29.60 SE 6
29.56 SW 7
30.06 SE 4
30.08 SE 2
30.10 S 4
30.16 S 6

*See Beaufort Scale.

REMARKABLE RANGES COVERED
BY RADIO.

In the current number of the Proceed-
ings of the Institute of Radio Engineers
Leonard F. Fuller, chief engineer for the
TFederal Telegraph Company, cites some re-
markable long distance radio work ac-
complished with undamped waves.

On September 1, 1915, the steamer Ven-
tura of the Oceanic Steamship Company
left San Francisco for Sydney, Australia.
Installed on the ship was a 5 K.W. Fed-
eral-Poulsen arc set. At San Francisco

the ship being on a course between Ha-
waii and Samoa, the signals from Tuck-
erton, N.J., were copied on the typewriter
in the early evening. The Ventura was
then 3,840 miles (6,180 km) from San
Francisco.

Evening signals in September, 1915, from
Tuckerton were copied by pencil on the
Ventura when 530 miles (850 km) south-
west of Samoa, 5320 miles (8,550 km)
from San Francisco, and approximately
8,000 miles (13,000 km) from Tuckerton.
This reception from Tuckerton was often
duplicated. Tuckerton used a 60 K.W.
arc set and an antenna current of 100 to
120 amperes. The signals from the Tuck-
erton (Goldschmidt radio frequency) al-
ternator were also received when 3,840
miles (6,180 km) from San Francisco.

In May, 1915, the steamship Sierra, 1,700

miles (2,600 km) west of San Francisco,

copied messages from Nauen, Germany, by
pencil, the total- distance being approxi-
mately 8,600 miles (14,000 km).

In December, 1914, the South San Fran-
cisco station copied by pencil in daylight
the Nauen signals at a distance of ap-
proximately 7,000 miles (11,000 km)..

Eilvese, Germany, has also been heard
1,700 miles (2,700 km) west of San Fran-
cisco on board ship and at night at the
Honolulu station of the Federal Tele-
graph Company.
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Long Distance Receiving With the Audion Heterodyne

Details of Audion Receiving Circuits with Which German Stations Have Been Heard at St. Louis, Mo., as Well

YT\ HE comparatively recent development
of .the audion detector into the sing-
ing—relay form of radio-frequency

oscillation generator has given a great im-
petus to the heterodyne or electrical beat
method of receiving in wireless telegraphy,
since it has provided a cheap and highly
satisfactory generator for such purposes.

One Method of Hooking Up an Ordinary Audion
so as to Produce ‘‘Beats’ for Undamped Wave
Reception. .

Tt is the aim of this paper to describe
the apparatus and the very gratifying
results obtained therewith at . Washington
University during the last three months,
in which the beat principle has been em-
ployed in receiving signals from very dis-
tant stations using sustained wave trans-
mitters. )

A wireless telegraphic receiver embodies
two distinct parts, the tuning apparatus and
the detector. The former consists of tuning
inductance coils and adjustable condensers.
The detector may take any one of several
forms. In former years the coherer was
used; later came the electrolytic detector,
the magnetic and crystalline types, and
finally the audion. Since the very begin-
ning of the art there has beeen a marked
tendency toward the development of detec-
tors of high sensitivity, and this is not at
all surprising when one stops to consider
that it is really the detector which limits
wireless ranges. Sensitive detectors re-
spond to weaker signals and at a greater
distance from a transmitter of given power.

For a number of years the audion has
been limited to the comparatively simple
service of acting as a super-sensitive detec-
tor; it simply replaced, on account of its
greater sensitiveness, the old coherer and
other detectors. The actions occurring
within the device were imperfectly under-
stood. Recently, however, experiments
have thrown more light on the operating
characteristics' of the audion and it has
been found that the same bulb will perform
the functions of detector, amplifier, and
generator. This carries with it some very
important practical advantages.

A large number of high-power radio sta-
tions now use transmitters of the arc and
radio-frequency alternator types. These
transmitters produce sustained or undamped
waves, and cannot be received on ordinary
detectors or on the audion either, when
used as a simple detector. The more com-
mon transmitters such as those found on
ship-board and the majority of land sta-
tions which employ a spark at the sending
instrument, produce damped waves; these
are readily detected by any of the common
detectors. For receiving the wundamped
waves special apparatus must be used.

* The apparatus recently installed at Wash-

*Instructor in Electrical Engineering, Washing-
ton University, St. Louis, Mo.

as All the Large American Stations.
By A. S. Blatterman, B. Sc.*

ington University for this purpose consists
of a large loose coupler having its primary
and secondary wound with No. 32 B. & S.
magnet wire and so arranged that the mu-
tual inductance between the two coils may
be made very small. This has been found
to be highly essential in the reception of
sustained or undamped waves. The loose
coupler is shown at'M in Fig. 1. It is
capable of tuning to wave lengths up to
15,000 meters. It is to be noted that all of
the sustained wave stations use very long
waves as compared with the usual spark
stations.

Referring again to Fig. 1, A is the aerial
and G is the connection to earth. C; is a
variable condenser of 0.004 mf. maximum
capacity which is used for fine adjustments
in tuning the aerial circuit.
variable condensers of small -capacity,
0.0008 mf. maximum. The condenser C.
has a maximum capacity of 0.004 mf.
though it is frequently possible to dispense
with this condenser altogether. Its pur-
pose is to offer a path of low impedance for
the radio-frequency currents past the tele-
phones and battery B, and very often, espe-
cially when receiving short, wave stations,
i e, 2,000 or 3,000 meters, the capacity of
the telephone cords themselves is sufficient
to by-pass the radio-frequency current. The
battery B consists of flash-light dry cells
giving a total of about 35 volts. Fisa 4 to
6 volt storage battery for lighting the fila-
ment of the audion.

The problem encountered in receiving
sustained waves may be best understood by
considering first the difference between the
dqmped oscillations emitted by spark trans-
mitters and the undamped oscillations pro-
duced by the newest high power arc and
high-frequency machine transmitters.

Fig. 2 shows oscillations of the first type.
Each spark at the transmitter produces an
oscillation which is damped out after 20 or
30 alternations or so. A counsiderable in-
terval then elapses until another spark oc-
curs. With the new spark there comes an-
other train of damped oscillations, etc.
Thus, energy is radiated from the sending
aerial in gushes, so to speak, separated by
intervals of inactivity. There may be sev-
eral hundred or a thousand groups of oscil-
lations in a second;’ which follow each
other at regular intervals corresponding to
the interval between sparks. At a receiv-
ing station each group of oscillations pro-
duces a click in the telephone receivers.
Thus the signals received from spark trans-
mitters have a certain characteristic tone
produced by the several hundred or more
clicks per second in the telephone receivers.
For example, a transmitter with a spark
frequency of 256 produces at the receiving
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How Damped Waves Differ From Undamped
Waves as Used in Radio=Telegraphic Transmission

station a note or tone corresponding to the
middle C on the piano.

Consider now the energy radiated by
transmitters of the second type, that is, sus-

.

tained wave transmitters, using direct cur-
rent arcs or machines. Fig. 3 shows a
train of wndamped oscillations. The fre-
quency of these oscillations may be the
same as that of the oscillations from the
spark transmitter, but in this case the
stream of energy is unbroken; there are
no periods of inactivity—no groups of os-
cillations.

=

L

Fig. 4

A Second Method of Arranging an Audion De-
tector to Interpret Continuous Wave Signals.

~ Now ‘the frequency of the oscillations
from either arc or spark is of the order of
30,000 to 100,000 per second, too high to be
heard individually, since the ear is only sen-:
sitive to oscillations somewhat under 30,000.
Hence, the individual oscillations are never
heard in any case. With spark transmit-
ters it is the cumulative effect of each group
or train of oscillations which produces the
audible click and these groups recur at au-
dible frequency, i. e., about 1,000 more or
ess, giving a rather musical note. It is
obvious, however, in the case of sustained
wave transmitters, that since the frequency
is so high and there are no groups or trains
of oscillations that no sound can be heard
when using the ordinary receiver as for
spark reception.

One way in which the received energy
can be made to produce audible signals 1s
to insert a vibrating contact into the receiv-
ing circuit so as to open and then close the
circuit at an audible rate. In this way the
received train of undamped high-frequency
energy is broken up into groups each of
which produces a click in the telephone sim-
ilar to the case of spark reception. This
is known as the tikker method of reception.
It has been used at this station, but does
not show a sensitivity on spark stations
greatly exceeding that of the ordinary de-
tectors.

A far better way of receiving sustained
waves is that now in use and which involves

_the heterodyne or beat principle. The gen-

eral idea involved is to introduce into the
receiving circuits a second or superimposed,
sustained, oscillating current of radio-fre-
quency. This may, for example, be ob-
tained from a sustained wave, high-fre-
quency generator, such as the direct current
arc, at the receiving station. If then the
frequency of this local oscillation is made
slightly different from the oscillation arriv-
ing on the antenna, the two will interact, and
produce a beat frequency which may be
made quite low—well within the audible
limits. The beat frequency is the difference
between the two interacting frequencies.
It has beeen found possible to use the
regular audion detector for the production
of the local sustained oscillation; and in
addition to its use in these ways, the same
bulb can be used to amplify the signals.
There are various ways of arranging the
audion in the receptor circuits to accom-
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plish these results. That shown in Fig. 1
has been found very suitable, especially
from the standpoint of simplicity.

The capacity Cs is required to make the
audion generate and is generally larger for
long than for short waves, that is, for low
compared to high frequencies. For short
waves the capacity of the telephone cords
themselves is often sufficient. This  has
been found to be the case when receiving
sustained waves from Arlington on 5,000
meters, New Orleans, N A T, on 6,000
meters, Key West, N A R, Boston, N A D,
University of North Dakota and 9 X N on
2,500 meters. The use of the condenser is
very beneficial in receiving Arlington’s long
wave at 7,000 meters as well as Darien,
Panama, sending on 10,000 meters. Of the
above stations, Darien is the most distant,
being 2,500 miles from St. Louis.

The amplification feature is obtained by
the use of the inductance L, and the ca-
pacity Cs. The telephone circuit is tuned by
these and an amplification of 4 or 5 times
(measured) is secured on ‘waves of 6,000
meters. The amplification is not so pro-
nounced on longer waves, in the neighbor-
hood of 10,000 meters.

In operation the circuits S, C., Cs, L, Cs
are adjusted to oscillate at a frequency
slightly different from that arriving on the
antenna. For instance, . when receiving
from Darien, whose wave length is 10,000
meters, the local oscillation may be set at
29,000 per second. 10,000 meters corre-
sponds to the frequency 30,000. Thus, the
local 29,000 cycles react with the received
energy at 30,000 cycles and produce an au-
dible beat frequency equal to the difference
between 30,060 and 29,000 or 1,000 cycles.

It must be noted that neither the local
oscillation of the audion at 29,000 cycles nor
the received energy at 30,000 cycles is au-
dible, when acting alone in the circuit, since
they are both well above the limit of audi-
bility and certainly beyond the possibility
of the ordinary telephone receiver.

By changing the frequency of the local
oscillations, by adjusting the capacity or in-
ductance at some point in the circuit, the
beat frequency, and thus the tone of the
received signal, can be varied over a wide
range.

The apparatus is very sensitive in this
respect. Movements of the operator’s hand
in the vicinity of the circuits alter the co-
pacity of the system sufficiently to cause
quite large fluctuations in tone. The sig-
nals come in on this receiver in the form
of  very pure musical notes resembling
those of a flute or a clear whistle. They
are not at all like the signals from the ordi-
nary spark stations. :

Another circuit which has given exceed-
ingly satisfactory results, although it re-
quires greater care and delicacy in hand-
ling, is that shown in Fig. 4. Here, the
various elements are the same as those of
Fig. 1; with the exception that a second air-
core transformer or loose-coupler M,, hav-

_ing variable coupling, is introduced as in-
dicated. This circuit operates as follows:

Oscillations arriving on the antenna in-
duce others in the secondary of the main
loose-coupler M, whence they are led to the
grid of the audion through Cs. Normally
a steady current flows in the wing circuit
WBTLS:M under the the pressure of the
battery B; but when the potential on the
grid alternates, the conductivity of the
vacuus space within the audion is changed,
so that there is superposed on this steady
current an alternating current of the same
frequency as that applied to the grid. The
alternating currents of the grid circuit are
thus repeated into the wing circuit. There
they find an easy path through the con-
denser C., and the circuit is tuned by L and
Cs, so that the response is augmented. The
current is then led through the coil S; of
the coupler M., and back to the filament

(Continued on page 289)

" with a lead-in of 25 feet.
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SENDING ON A SHORT WAVE,
By R. H. Soster.
S every wireless amateur having a
licensed station knows, the Govern-
ment regulations require that the
wave ' length transmitted be 200 meters or
under, and furthermore that it .be “sharp.”
Reducing the natural period of the aerial
to 200 meters or less is an easy matter, but
to adjust the transmitting wave length so
that it will not exceed 200 meters and also
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Hook=Up for Spark Coil Radio Transmitter
- Excited by Battery :

that it be a sharply tuned wave, is no easy
matter, In the following article I will re-
late the experience I gained while adjust-
ing and tuning two private radio statioms,
and by taking advantage of this experience
the average amateur ought to have little, if
any, trouble in making his station comply
with the law.

The stations above mentioned were lo-
cated about six miles apart and both were
within five miles of a large commercial sta-
tion. I will call these stations A and B
and consider them separately as the adjust-
ment of each was considerably different.

Station A.

The transmitting equipment of Station
A, consisted of a 4” spark coil run on stor-
age batteries and consuming about 25 to
30 watts of current; high tension condenser
in three units, having a capacity of .0017
M.F. per unit or 005 M.F, for the total
condenser; unquenched or stationary spark
gap; ordinary helix (close coupler), and
hot-wire ammeter.

The instruments were connected up as
shown in circuit No. 1, the primary and
secondary connections on the helix being
adjusted until the ammeter registered a
maximum, which was .5 amperes; this be-
ing our radiation current. The aerial was
100 feet long with a lead-in wire 50 feet
in length.

The first week the station was operated
on this adjustment it was reported for
working on a wave length of 650 meters.
Amateurs will no doubt wonder how this
was possible with an aerial of that size.

The natural period of the aerial was
about 150 meters but as the wave transmit-
ted was very broad it had the same effect
as a longer wave and seriously interfered
with other stations working on a 650 meter
wave.

The first step I took was to reduce the
aerial from 100 feet to 50 feet in length
The adjustments
on the helix naturally had to be changed
and when again properly adjusted the am-
meter registered 4 amperes. With an
aerial as small as this I failed to see how
it could still interfere, even if the wave was
broad, but very shortly we were informed
that we were working on 350 meters and
to “cut down.”

I began to realize, then, that the trouble
was inside, not outside, the station, but
from force of habit, no doubt, I further
reduced the aerial to 35 feet in length. I
then turned my attention to the transmit-
ting circuit.

It was very evident that the primary or
oscillation circuit and secondary or aerial
circuits, were not balanced. The decre-
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ment of the oscillation circuit was far in
excess of the aerial circuit., Changing the
turns on the helix merely cut down the
radiation so I finally ¢ut down the con-
denser. I reduced this to one unit instead
of three, the capacity then being .0017 M.F.
instead of .005 M.F. as before. The helix
was then readjusted and the ammeter
showed a radiation current of .3 amperes.
We were later informed that we were
working on a sharp 150 meter wave, and
everything was satisfactory. - This station,
in spite of the small aerial, which was about
25 feet high at the highest point, had a
transmitting range of 25 miles, and a re-
ceiving range of 350 miles, or better.
Station B.

Station B had a transmitting set consist-
ing of a one-quarter K. W, closed core
transformer having a secondary discharge
of 6,000 volts and operated by 110 V. A, C,,
at 60 cycles; high tension condenser, the

"same as used at Station A ; helix also the

same; rotary spark gap and a hot-wire am-
meter. The aerial was 150 feet long with
a lead-in wire 75 feet long. The current
radiated, as shown by the ammeter was 1
ampere. The station was reported for
working on a 750 meter wave. As usual,
I cut down the aerial to 50 feet long, and
after readjusting the helix, the radiation
current was .6 amperes, We were then
notified that we were still working on over
500 meters. The aerial was further cut
down to 35 feet in length and one section
of condenser was removed. Two sections
removed, “killed” the transformer, so we
had to keep the two units in circuit. The
radiation current was then .4 ampere and
the station was notified it was working on
350 meters.

The trouble was simply a “broad wave,”
and every manner of adjustment or con-
nection failed to remedy it. The amount
of current in the primary circuit was so
far in excess of the secondary circuit that
it was impossible to-add enough turns in
the secondary circuit to counteract it and
balance. The only remedy, therefore, was
a loose coupler, and one was immediately
installed. When connected up and adjusted
it was found necessary to uise very loose
coupling to make the wave form sufficiently
sharp. The connections used are shown in
circuit No. 2. The radiation current was
then .8 amperes and the station was work-
ing on a sharp wave, slightly under 200
meters in length,

A Few Don'ts,

Don't try to tune without a hot-wire am-

meter. It is practically impossible to do so

" and the results will not be satisfactory.

Don’t use a helix except with small pow-~
er; a loose coupled transformer or oscilla-
tion transformer is much more efficient.

Don’t use a long aerial. If the masts are

high a short aerial is just as efficient. Use
y; ‘

[ Heler ,
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Proper Connectionsfor A.C. Transformer Radio
Sender, with Rotary Gap and Oscillation Transs
former.
two aerials if necessary; one for sending,
one for receiving (Gernsback Duplex Aes
rial System). .
Don’t rely entirely on your ammeter read=
ings. It will not tell you whether your
wave is sharp or broad.
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ATTACHMENT FOR RAISING AND
LOWERING HEAD-BAND.

The materials necessary for the con-
struction of this device are a l-inch win-
dow-shade roller, two shade roller brack-
ets, one shelf bracket and a piece of wood
1 inch by 2 inches by 2 feet, and a piece
of fishing line. )

The shade roller is cut off from the
solid end as short as possible and is fas-
tened to the board by means of the two
brackets. The shelf is then made up from
the board and bracket and fastened to the
wall. A 4-inch hole is drilled in the cen-
ter of the board about 3 inches from the
end of the roller bracket. The shelf is fas-
tened to the bracket and attached to the

Is5hodke fo//er
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When Thru with the Phones, a Pull Causes the
Shade Roller to Haul Them Up.

wall over the instrument table. The cord
is secured to the roller and the headband.
The headset can then be raised and low-
ered in the same way as a window shade.
‘Contributed by E.L.KENNEY.

ROTARY DETECTOR CUP.

The accompanying drawing shows a
rotary detector cup made from a cartridge
shell and clip. A fully explains itself.
B is a strip of brass cut as illustrated, and
is used to test receivers when two are
used with a head band. If slipped over
the terminals of one receiver, it short-cir-
cuits it and only the other receiver is
heard; it may then be slipped off and put

P i
4

b1 phobe post

Revolvable and Removable Detector Cup Made
from Cartridge Shell.

on the other receiver. Thus you can tell

if the receivers are of similar tone. When

used with a buzzer it is very handy.
‘Contributed by JAMES HONEYCUTT.

AN EASILY ADJUSTED DETECTOR.

The description which follows is of a
detector which is very easy to adjust. The
base is made of either hardwood or fiber,
although fiber is best. It is 6x3x% inches,
(See Fig. 1). Next take an upright arm
and thumbscrew from -an old detector.
Fasten this at one end of the base about 1
inch from the end of same. Next procure
two pieces of Ys-inch square brass rod,

2
. e
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Fig. 8. 'One piece is 3 inches long and .
the other, 1 inch long. In the shorter one,
bore a small hole %4 inch from one end.
In the other end bore a hole and tap it to
fit a machine screw. In the longer one

Novel Detector in Which the Mineral Cup Is Held
in Place by a Steel Magnet.

bore a small hole 1 inch from one end.
Use a piece of nail for the pin, and place
it in the small holes in the short rod and
horizontal lever, Rivet the ends of these
pins so that they can not slip out. Fasten
a contact spring to the end of the long
rod which is nearest the pin, then mount
it on the base so that the other end comes
under the thumb screw as indicated. A
spring is fastened to the long rod to pull
the contact down on the mineral, as shown
in Fig. 1. .

Next procure a small steel magnet such
as that used in telephone receivers and:
secure it on the base where the cup is to
rest. Solder a small piece of iron %x%

- August, 1916

submit same for the benefit of other read-
ers.

The piping consists of 4-inch. water
pipe, with the necessary g-inch holes,
bends, end caps and tee joints where shown
on the drawing in Figs. 1 and 2. This
outfit is buried about three to four feet
deep in the earth and to the part project-
ing above the ground the ground wire is
soldered or connected with a ground clamp.

The general layout of the installation can
be seen by reference to the sketch, but can
be changed to suit the individual tastes
of the experimenter; the larger the area
covered the better the earth connection.

To put the apparatus in working order,

Connect with hose to foucet

§: - S6round level

$ 5 71g.7
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68’

inch " (Fig. 2) on a mineral cup. When By Pouring Water Down Thru This Multiple Pipe

placed on the magnet it will stay in any
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Details of Detector Having Magnetic Cup Retainer.

position in which it is put and thus af-
fords easy adjustment.
Contributed by AN EXPERIMENTER.

NOVEL DETECTOR STAND.

As will be understood from the illustration
of this unique detector, when the knob A is
turned to the left it bends the spring D
more and therefore compresses the de-
tector spring B. When turned to the right
it releases the spring B. The stand C is
made with a swivel so as to reach all parts
of the mineral. The detector can be built
easily by following the illustration care-

fully.
Contributed by  HAROLD S. DUEY.

EFFICIENT IRON PIPE RADIO
GROUNDS.
The illustration gives details of the type
of earth in use on my radio station, and I

“Ground’’ a Good Earth Connection Is Assured.

a hose is bound tightly to_the projecting
part of the piping, and the other end con-
nected to the faucet. On turning on the
water the pipes will be filled and all the
ground for a considerable distance around
will be saturated with water, thus increas-
ing the intensity of signal.

Contributed by JOSEPH G. REED.

New Lambton, Australia.

CHECKERBOARD AERIALS.
. I have read of several types of aerials
in TrE ELECTRICAL EXPERIMENTER, but I do
not remember ever having seen this type.
This type originated in the Navy, to the
best of my knowledge, during the year
1909, and was first used on board the

I :
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An Efficient Aerial Design.

U.S.S. Marietta. The increase in sending
Tadius was very satisfactory, as prior to
its use the maximum distance transmitted
over was 100 miles; after adoption, 300
miles. Previous to this both the straight
“L” and “T” aerials were used.

Shortly after this type was installed on
the U.S.S. Marietta, the Chester, Bir-
mingham and Salem were fitted up, and
the results proved the excellence of the
checkerboard in what were known as the
2,000-mile tests. Not only did the checker~
board give greater radiation, but it proved
more stable, because the metallically inter-
connected cross-wires were of Y4-inch solid
brass, acting not only as conductors but
spreaders also. In high winds and when
lowered for repairs it did not tangle.

‘Contributed by L. E. FETTER.
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A Small Panel Type Radio Transmitter

HE tendency of present-day de-
signers of wireless apparatus,
both experimental and commer-
cial, is to mount the instruments
permanently upon a vertical
panel. Although receiving sets are usually
encased, sending instruments are usually
exposed, because the apparatus is less deli-
cate, and because the difficulties of entire
panel control make it necessary to adjust
some of the instruments from the back, A
number of highly efficient panel sets for
commercial use have been designed by sev-
eral manufacturers, but the amateur op-
erators have had considerable difficulty
in grasping the few underlying princi-
ples and reasons for a panel transmitter.
To judge from the appearance of many
home-made sets, the operators mounted
their instruments with the single idea
that they must not fall off. In planning
the panel set there are seven points to
keep in mind. Short leads, perfect in-
sulation, maximum efficiency from each
instrument, simplicity, convenience in
adjusting, stability and appearance.

The set described in this article, Fig.
1, combines as far as possible, all of
these considerations. The grouping of
the separate instruments greatly short-
ens the leads, the arrangement mini-
mizes any insulation losses, careful de-
signing makes the instruments as ef-
ficient as possible, without the use of a
more elaborate spark gap. There are no
extra parts but every convenience for
adjusting with a stability and appear-
ance which will stand the hardest use
and most critical examination.

The Transformer. Although the trans-
former especially designed for this set is
rated at only 100 watts, any standard trans-
former of ¥4 or ¥ K.W. can be used by
making the changes mentioned in the para-
graphs on the condenser and oscillation

Details of Magnetic Leakage Transformer and
Adjustable Choke Coil.

transformer constants.” A 100-watt size
was chosen here because many amateurs
wish to build their own, but cannot con-

By M. B. Sleeper

struct a larger transformer of 14 or 1%
K.W. capacity. Moreover, this size is eco-
nomical to run, yet it can transmit up to
twenty-five miles, or much farther when
the receiving set is equipped with a vacuum
amplifier,

Fig. 2 shows the arrangement of the core
and the windings. A magnetic leakage

As shown in Fig. 1, wooden blocks are
placed beneath the center of the transformer
coil, while a clamp across the top, held by
a bolt at each end, retains the transformer
in place. This transformer when used with
the adjustable choke coil is highly efficient.

Choke Coil. Fig. 3 gives the details for
the choke coil, while Fig. 1 shows it mount-

Oscillarion Trans
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Efficient Design for 100=-Watt A. C. Transformer Panel Type Control Radio Sending Set. Note Com=

ctness, with Consequent Short Lead Connections,

scillation Transformer May Be Adjusted by

a.
P(nob on Front of Panel. A Hot-=wire Ammeter may be Mounted at the Top of the Panel to Indicate
the Radiation Current.

gap, as in the drawing, increases the effi-
ciency and makes the transformer self-
controlling, or more independent of external
impedance than the straight closed-core
type. However, the Marconi sets use im-~
pedances with closed core transformers to
adjust the current supply. If the magnetic
leakage gap is not used the impedance coil
Hlust be employed to regulate the current
ow.

The core of the transformer is 8”x6”,
built up 17 thick of thin strips of soft iron,
in the way described in all books covering
wireless work. If the magnetic gap is used,
it will be necessary to cut the strips on one
side in two pieces, so that alternate strips
of the gap may be inserted. When a good
supply of iron is available, however, it is
better to cut the side and the magnetic gap
in one piece. A covering of empire cloth
Lg-inch thick is used to insulate the primary
and secondary legs. The fibre-coil ends
should fit tightly over the insulation. The
primary requires 175 turns, or 34 pound of
No. 18 D.C.C. wire. For the secondary
31,800 turns, or 5% pounds. of No. 34
D.C.C. wire is needed. FEach layer of both
the primary and secondary coils should be
carefully and evenly wound. A covering
of empire cloth is put over each layer of
wire as no pies or sections are used in this
design. The number of turns in the coils
are important and-should not be changed.
This transformer is designed to give a sec-
ondary voltage of 20,000.

ed at the back of the set. A slider is used
for fine adjustments, and a. switch, on the
oscillation transformer support, cuts in the
layers. In making adjustments it is best to
cut in all the turns; then decrease the num-
ber, noting by test the point of maximum
efficiency. This is the first close adjustment
to make in tuning the set. If, as the turns
are cut out, the transformer becomes hot,
more resistance must be cut in,
Condenser. For every transformer there
is a certain capacity which must be used
with it, depending upon the output and
secondary voltage. If the condenser is too
small it will discharge too quickly, with

insufficient force, or, 1f too large, it cannot,

be properly charged. If any operators wish
to use a transformer of more than 100 watts
they can calculate the required condenser
capacity by the formula:
1,000,000,000 X K.W.
C=
nV2

where

" C=capacity in microfarads.
K.W.=output of transformer in kilowatts.

n=cycles of primary supply current.

V = secondary voltage.

Practically all reliable manufacturers give
the voltage of their transformers, so that
the calculation of the required capacity is
not difficult.

Knowing the required capacity, the size
of a glass plate condenser can be figured
very closely by the formula:

A = DC x 556,189.
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where -

A —area in square inches of tin foil.

D = thickness of glass plate in inches.
C==capacity of condenser in microfarads.

where

THE ELECTRICAL EXPERIMENTER

= 3(5DXTy

= 3P+D
L = inductance of coil in centimeters,
D = diameter of coil in inches,
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Turning the Knob at Right Changes the Wave Length. Sliding It in or out Decreases or Increases
Oscillation Transformer Coupling.

The condenser for this particular set con-
sists of seven sheets of tin foil 4x6 inches,
separated by glass plate 6x8 inches. A tab
from every other plate is brought out at the
top of the condenser, while the other tabs
are at the back. In tuning the set the flat
jaw test clip can be set on any number
of these connections. Copper foil, although
‘rather expensive now, is far better than tin
foil. Copper foil is much lighter, lies flat,
and does not tear even under considerable
strain. A thickness of .005 inch is usually
employed. The complete condenser should
be tightly taped and boiled in an insulating
compound. Two sets of angle clamps, fas-
tened to the base of the set, hold the con-
denser in position when it is completed.

. Spark Gap. The spark gap in this set is

not as important as when a larger trans-
former is used. A small quenched gap can
be used in place of the one in the drawing,
but this will not increase the sending range
appreciably. The support for the electrodes
are made of I4-inch brass rods, turned
down at one end, to pass through porcelain
tubes. This insulation prevents any losses
by leakage across the wooden panel.

Oscillation Transformer. One of the
most important considerations in this set is
the oscillation transformer. The type de-
scribed here has a primary inductance of
2797 cm., or just enough to give a wave
fength of 200 meters in the closed circuit.
If a larger or higher potential transformer
is used, the size of the condenser will in-
crease, necessitating a reduction in the num-
ber of turns on the primary of the oscilla-
tion transformer. -

T = number of turns,

P =length of coil in inches.

Knowing the required capacity from the
transformer calculation, and the required
wave length, 200 meters, the proper induc-
tance of the primary coil is calculated from
the following expression:

\/f =— oL = (—2<Y
"~ 59.60/C - (59.6\/6) ’
where

L =inductance of coil in centimeters,*

*For an exact inductance formula refer to page 119
of the June, 1916, issue.
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hole 11-16 inch in diameter, or large enough
to allow the ¥5-inch square rod to revolve
in it. The coil is held in position on the
rod by pins and washers on either side.
Thus the control handle and center rod can
be revolved freely, or the primary coil can
be moved in or out to change the coupling.

The secondary coil is constructed to ro-
tate, but can not move backward or for-
ward. This core, too, is a solid block, with
a groove on the edge. Bare wire, 14 inch
in diameter, is used for the winding, with
small cord 3-32 inch in diameter to space
the turns. The trolley wheel, on a slider
mounted through an insulator in the panel,
makes contact with the wires. As the
handle on the square shaft is revolved the
coil turns, and the square slider tube moves
along the square rod. By means of the
spring to which the wheel is fastened, a
good contact is always made with the wire.

The ground connection from the wind-
ing is made by a wire set down into the
shaft, Fig. 4, running out to a screw at the
end. A lug under the screw allows the
shaft to turn without binding the wire.
Small posts, on opposite sides of the coil,
allow it to turn, but prevent it from mov-
ing as the handle is moved in and out.
The holes through the panel and back
support are large enough to permit the
square shaft to revolve, When the set is
adjusted the coupling is changed by mov-
ing the handle in or out, while the secon-
dary circuit is regulated by revolving the
handle.

Assembling. To attain the utmost ef-
ficiency, the set should be carefully as-
sembled, with special care for the insula-
tion. Wood is satisfactory for the panel,

/ora rvbver,
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Special ‘‘Break=in’’ Key Used with Panel Type Transmitter Here Described.

C = capacity in microfarads,
A== wave length in meters.
or, when A is always 200 meters,
1

L .0888C

Since the inductance is fixed, any tuning
in the closed circuit can be done by adjust-
ing the condenser. .

The primary coil is wound on a solid
wooden core 6 inches in diameter. The
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Diagram of Connections for Panel Type Radio Transmitter and Also the Receiving Apparatus.

The inductance of a cylindrical helix of
one layer can be calculated from the for-
mula:

groove around the outside is just wide
enough for three turns of stranded, high
tension cable. Through the center is a

but if possible marble should be used. The
front must be braced to make it rigid. The
transformer and condenser are first mount-
ed on the base, then the choke coil and
switch are fastened on the back support.
Double braid, rubber covered wire is used
for the primary circuit connections be-
tween the main switch, transformer and
choke coil. All secondary wiring is done
with heavy high tension cable. The an-
tenna is fastened to the end of the slider
rod on the secondary of the oscillation
transformer; the ground is connected to
the lug at the end of the shaft, or to the
lower binding post of the needle spark gap,
if a break-in system is used.

Break-in Systew. No antenna switch
is described in this article, as it is intended
that a break-in system is to be used. This
consists simply of a needle spark gap and
one auxiliary contact on the sending key.
Fig. shows the method of connecting
the apparatus, and Fig. 6 illustrates the
contact on the key. Ordinarily the loose
coupler is connected to the aerial through
the oscillation transformer. When the key
is pressed, however, the receiving circuit
is broken, while the high frequency cur-
rent jumps the needle gap to the ground.
This is the most reliable break-in system,
since it does not depend on relays, or
elaborate contacts on the key.

The editor will be pleased to receive
photographs of apparatus, built by experi-
menters, following the designs described in
this article.
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Water Wheel Drives for Private Lighting Plants

+ PART IL .
HE first paper on this subject which
I appeared in the July issue, gave the
design and construction details for
various sizes of water wheels. A few
important mechanical considerations will
now receive attention, such. as the proper
size of -shaft for transmitting a given
horsepower, speed ratio of various sizes
of pulleys, etc.
The formula to use in determining the
proper size of cold rolled steel shaft which
carries pulleys is that given below:

3 [70X H.P.
D = \/70><RH.P. or H.P. = RD.

70 °
Where:—

D=the diameter of shaft in inches
H.P.—horse-power to be transmitted

R=revolutions per minute of shaft,

One of the practical conundrums encoun-
tered by those constructing their own
lighting plant is that involving the proper
speed at which to drive the dynamo. To
begin with the dynamo will have a stand-
ard rating in volts and amperes, as well
as speed in revolutions per minute
(R.P.M.). A common speed for small dy-
namos of 15 and 1 KW, size is 1000 to
1500 R.P.M.

A single example on the method of fig-
uring the pulley diameters for belt trans-
mission at various shaft speeds will help
to clear up this matter. If, in Fig. 1-A, we
have a pulley 1 mounted on the water
wheel shaft, and join it to pulley 2 by
means of a leather belt as indicated, the
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Typical Isolated Electric Lighting Plant, with

Measurinﬁ Instruments, Voltage Regulator and
istribution Circuit Switches.

following holds true: If the driver pulley

has a diameter of 60 inches and rotates
at 10 revolutions per minute, then the rela-
tive speed of pulley No. 2 will be as the
ratio existing between its diameter, or six
inches, and the diameter of the first pulley.
The ratio between 6 and 60 is 10; hence
pulley No. 2 will rotate at ten times the
speed of the larger one at No. 1 position, or
at 100 revolutions per minute. Supposing
we mount pulley No. 2 on a counter-shaft,
suitably supported on standard shaft hang-
ers or pedestal bearings, and on this shaft
we also mount a large pulley, No. 3, hav-
ing a diameter of 50 inches. If the dy-
namo has a five inch pulley on its shaft,
then the ratio between 5 and 50 is 10.
Hence pulley No. 4 on the dynamo will
rotate at ten times 100 R.P.M. or 1000
R.P.M. It is evident that in most cases,
or at least where an ordinary size pulley
only is used on the water wheel shaft,
that the use of a counter shaft will be
imperative in order to obtain a sufficient
driving speed at the dynamo.

In some cases, however, an extra large

By H. Winfield Secor

_pulley is used as indicated in Fig. 1-B.

On the assumption that it is good prac-
tice to have the driver and driven pulley
spaced on centers at a distance equal to

three times the diameter of the larger pule

water power plants by the proper arrange-
ment of automatic governors attached to
the turbine or water wheel, which control
the quantity of water supplied the prime
mover.

Woler whee/shor?
/ Belt

Cournier J/)IO/?‘
/
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Diagram Showing Relations Between Various Pulley Diameters and Speeds' Also How an ‘Idler”
Pulley Can Be Used Advantageously in Short Drives to Increase Belt Contact.

. ley, it is evident that this arrangement will

not be permissible in all cases as when

the dynamo cannot be located at a suffi-

cient distance from the large pulley. In
compliance with the rule just stated, some
very efficient commercial belt drives are
in operation involving the proposition here
under consideration, viz., where a large
pulley must be placed by necessity quite
close to a small pulley, The problem is
solved very easily by the use of an aux-
iliary pulley known as an idler. The idler
pulley is mounted on an adjustable iron
arm or wooden block, so that the belt can
be made to encompass at least 180 degrees
of the circumference of the smaller pulley.

For small size plants rated at a few
kilowatts only, a single belt will be all
right for driving the dynamo. The horse-
power and necessary width of belt are giv-
en by the following formulae:

_DXRXB 1925 X H. P.
H.P. = =955 DXR
Where :—

H.P.—the horse-power to be transmitted
D=the diameter of the small pulley in
inches
R=—the revolutions per minute of the
small pulley

orB=

Regarding the electrical features of pri-
vate lighting plants, it may be said at
the start that tungsten lamps should be
used invariably, as they represent the
highest efficiency with respect to the candle-
power obtainable from a given input in
watts. On direct current circuits the watts
may always be obtained by multiplying the
volts times the amperes; also the watts
divided by the. volts gives the amperes of
current, or the watts divided by the am-

Lamp Watts

Volts Watts C.P Per C.P. Amps.
110 10 7.7 1.30 .09
110 15 13.0 1.15 .13
110 20 18.2 . 1.10 .18
110 25 23.8 1.05 .227
110 40 38.8 1.03 .364
110 60 60.0 1.00 .546
110 100 105.0 .95 .909

peres gives the volts’ potential.

With these basic facts in mind and by
the aid of the appended table giving data
on standard sizes of Mazda tungsten lamps
and their energy consumption, it is an easy
matter to compute the amount of energy
required for a given number of lamps, and

(Continued on page 291)

B=the width of
double belt Line Volts Percentage of Loss
required in
inches.
It is usually consid- 220 2.7 2.2 1.8 1.4 0.9
ered that a single belt 110 5. 4.4 3.5 2.7 1.8 0.90
) . 52 10. 8.8 7.1 5.5 3.7
will transmit about 3
the horse-power rating
of a double belt. Leath- Capacity Actual Volts Lost
er belts are usually run !}{mgires No& ISS«
M H upher an .
with the smooth side Insulation | Gauge 6 5 4 3 2 1
. to the pulley and they
should be laced evenly
S0 as to drive as 225 0000 | 59,280 | 49,400 | 39,520 | 29,640 | 19,760 | 9,880
?\Imooghlly alsl é)osmble. 175 000 | 47,040 | 39,200 3‘11..368 2%,21(5) 15,680 | 7,840
o belt will drive as 150 00 | 37.290 | 31,075 860 | 18, 12,430 | 6,215
moothly  and  evenl 125 0 | 29,580 | 24,650 | 19.720 | 14,790 | 9,860 | 4.930
smoothly enty 100 1 | 231260 | 19550 | 15.640 | 11.730 | 7.820 | 3.910
as1 a ce(:imented dJom‘ 20 2 18,?00 15,500 | 12,400 3,300 6,200 | 3,100
mo drives 80 3 | 14,760 | 12300 | 9.840 1380 | 4.920 | 2.460
beht for liy r}]at fu tva- 70 2 | 117001 9750 | 7.800 | 5.850 | 3,900 | 1.950
where  slig ctu 55 5 9,3 7750 | 6,200 | 4,650 | 3.100 | 1.550-
tions in speed are of 50 6 7,380 2,15(5) 3,922 3,690 %,460 1,230
r nt importance. 35 8 4,626 3,85 ,08 2,313 542 771
Pﬁliamognti aF tkcen 25 10 2,010 | 2,425 | 1940 | 1455 970 | 485
s point 1s aiso ta 20 12 1,830 | 1,525 | 1,220 915 610 | 305
care gf to a great ex- 15 14 1,152 960 768 576 384 192
tent in well designed
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Making a Hughes

The Hughes induction balance is an
apparatus seldom found in an experi-
menter’s workshop. This is probably
because the instrument and its uses are
not as well understood as those of the
more common apparatus. One particular
for the induction balance is in the de-
tection of counterfeit coins, as in Mr.

THE ELECTRICAL EXPERIMENTER ,

Induction Balance

until the inductances are evenly balanced.

To balance the circuits so that the
inductances neutralize each -other and
there is no deflection of the galvano-
meter, it is first necessary to make sure
the secondaries are placed on the up-
rights with the windings in opposite direc-
tions to the primaries. This done, the

An Induction Balance Whereby Difference in Coins, Such as ‘‘Counterfeit”’ Can Be

uickly Detected.

Normally the Two ‘Upper Coils ‘“‘Buck’ the Two Lower Ones, Giving Zero Deflection on the
: Galvanometer.

Benson’s story of the Wireless Wiz, It
is also possible to compare the strength
of magnets, the conductivity of metals,
the sensitivity of telephone receivers, or to
measure the difference in frequency of
two alternating current circuits.

The induction balance is composed of
four cdils, two in the primary and two
in the secondary circuit. When the rela-
tive positions of the coils are adjusted
correctly, the inductances neutralize each
other and no current flows in the secon-
dary circuit. If, however, the slightest
change is made in any of the coils, such as
by the insertion of any metal object, the
mutual induction is wunbalanced and a
sound is made in the telephone receiver.

A balance for use in detecting counter-
feit coins is pictured in Fig. 1. Two of
these stands are required for the apparatus.
Each spool is 375" in diameter, wound with
exactly 300 turns of No. 32 single silk
wire, spaced evenly, layer on layer. Any
difference in the windings will cause
trouble when the coils are adjusted. A
circular wooden piece, % inch thick, is
glued to the underside of spool 1. In the
piece is a 34 inch hole, making a tight fit on
the upright 3. No nails or clamping screws
can be used, as this upsets the induction
balance. The base is large and heavy
enough to support the upright and
spools. Lead wires, about two feet long,
are used to connect the coils.

Fig. 2 is a diagram of connections.
The secondary coils are connected in
series with a galvanometer. An experi-
menter who has no galvanometer can
purchase an inexpensive Weston am-
meter, When the shunt has been re-
moved, this will serve very well as a
galvanometer. Some form of interrupted
primary circuit is necessary to induce
currents in the secondary. An inter-
rupter, mounted on the armature of a
buzzer, serves for this purpose. When
the key is closed the interrupted primary
circuit induces a current in the second-
_ary, causing the galvanometer to deflect

coils are carefully moved up and down
until the needle of the meter is at zero.
A more satisfactory indicator is a 75-
ohm receiver, but in the story of the
Wireless Wiz, for instance, a galvano-
meter is essential.

For detecting counterfeit
genuine coin 1s placed in the hole
through one secondary coil and the ap-
paratus is balanced. Any other good
coin of the same size will also balance
the inductance, but if a counterfeit is
inserted there will be a deflection of the
indicator, or a sound in the telephone
receiver. This effect is caused by a dif-
ference in conductivity .of the metals.
The insertion of the coin changes the
mutual induction of the coils, the amount
depending on the metal.

The sensitivity of receivers can be
compared by inserting a variable high
resistance in the primary circuit. The
receiver which gives a sound with the
greatest resistance cut-in is the most
sensitive, Of two magnets, the one giv-
ing the greater unbalancing effect when
held a given distance from one second-
ary, and directly over the center, is the
stronger.

When the difference in frequency of
two alternating currents is measured, one
circuit is connected to coil 2 and the
other circuit to coil 4, The current in
the secondary coils will give beats; that
is, the sound will grow strong, then
weak, The number of beats per second
is the difference in the frequency in
cycles. .

CORRECTION!

On page 152 of the July number the cap-
tion under the illustration showing the
Navy men radiophoning to a battleship at
sea should have read: “J. J. Carty, extreme
left; U. N. Bethel at left of Secretary
Daniels; Capt. Bullard second to right of
Mr. Daniels; and Bancroft Gherardi, Mr.
Carty’s able assistant, between Mr. Carty
and Capt. Bullard.”

coins, a’
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GALVANOMETER FROM TWO-BAR
TELEPHONE MAGNETO.

Being in need of a sensitive galvanom-
eter, and as the price of such an instru-
ment was beyond my means, I constructed
a very good one from parts of an old two-~
bar telephone magneto. The illustrations
give an idea of its appearance. The brass
bearing heads of the magneto were drilled
out and brass tubes A and B were soldered
in them. The top of the tube A was fitted
with a brass cap, and a small brass rod
with a set screw was arranged to hold the
coil-suspension wire. The tube B was fit-
ted with a black fiber cap, brass bushing
and thumb-screw, to which was fastened
the other terminal from the coil.

The instrument was mounted on a well-
varnished wooden base C, with three level-
ing screws D. The magnets were fastened
in place by a bolt through the base C to
a fiber bar E supporting the two binding
posts F. One binding post is grounded to
the instrument ‘and the other is connected
by a wire to the terminal on the end of B.
A core G for the coil was made from %-
inch water pipe (not galvanized) filed up
smoothly and held centrally in place by a
short stud from a brass plate H fastened’
across the pole pieces.

The suspension system was next to be
considered. A coil mount was made of
thin strip brass, bent to rectangular shape,
the ends being butted and soldered. A
small brass wire hook was soldered in the
center of one end for suspension. A coil -
of No. 40 B. & S. gauge enameled copper
wire was wound upon the mount, leaving
the ends long enough to suspend the coil
from the top of the tube A and for a “pig-
tail” terminal connection at the bottom of
the tube B. The coil was wound to a re-
sistance of about 2,000 ohms. A small
piece of mirror J was cemented to the
hook. The coil was then given a coat of
thin shellac.

This type of instrument must be used
with a scale on the wall and a source of
light which is reflected onto the scale by
the mirror. If extra resistance is added
and calibrated with a standard instrument
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How a Two Bar Magneto was Converted Intoa
Sensitive Galvanometer. An Instrument Every
Experimenter Should Have.

it may be used as a volt-meter. This in-

strument was inexpensive tb construct and

has served its purpose admirably.
Contributed by VERYL FULLER.
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THE ELECTRICAL EXPERIMENTER

. This department will award the following monthly prizes: FIRST PRIZE, $3.00; SECOND PRIZE, $2.00; THIRD PRIZE, $1.00.

The idea of this department is to accomplish new things with old apparatus or old material, and for the most useful, practical and original idea submitted

to the Editors of this department, a monthly series of prizes will be awarded.
idea a $2.00 prize, and for the third best a prize of $1.00.

mechanical drawings.

i For the best ideas submitted a prize of $3.00 will be given; for the second best
The article need not be very elaborate, and rough sketches are sufficient. We will make the

FIRST PRIZE $3.00

COMBINATION TELEPHONE AND
TELEGRAPH SYSTEM WITH-
OUT BATTERIES.

Many neighbor boys wish to put up a
telegraph and telephone line between two
rooms or houses. One of the easiest con-
structed circuits consists of one wire and
a ground connection at each end. All the
apparatus necessary is two telegraph keys
and two telephone receivers.

Connect the instruments as shown in the
diagram, with the keys closed. In tele-
phoning the receiver is used to receive and
to transmit. When the voice waves strike
the diaphragm it is set to vibrating in har+
mony with the air waves. With each move-
ment of the diaphragm the flux of the
magnets is changed and this change of
flux generates an electro-motive force which
causes a small current to flow in the coils
of the magnets. This current, which is in
phase (harmony) with the voice waves, is
transmitted along the wire to the other re-
ceiver and here the opposite operation takes
place, ie., the varying current is converted
into speech.

The telegraph system uses the same cir-
cuit but the energy is obtained from the
inductive effect of the sixty cycle lighting
circuit running parallel to and near the
telegraph wire. (See Fig. 1.) When one
key is closed and the other one closed in-
termittently the induced current produces
a clear singing tone, dot and dash fashion,
in the receiver at the other end.

As an improvement on this, for the hum
is usually quite faint, a small coil may be
constructed. Put about fifty turns on the
primary and about ten on the secondary.
Connect the primary in series with a low

A.C. Lighling circurt

The Current for Operating This Telephone and
Telegraph System Is Obtained Inductively from
’ the A.C. Lighting Circuit.

C.P. 110 volt lamp and the secondary in
series with the telegraph line. (See Fig.
In this case it will be necessary to
turn off the light when using as a telephone.
Contributed by R. C. GIESE.

USING THE “E. E” AS AN
ENCYCLOPEDIA.

The following scheme has been found ad-
vantageous for utilizing the wealth of in-
formation found in the “E. E” A neat al-
phabetical index is kept in a blank book
containing the titles of articles written in the
magazine. This has been found particularly
helpful as supplementary reading to school
work in chemistry and physics. When tak-

SECOND PRIZE $2.00

INSTRUMENT TERMINALS MADE
FROM SCRAP,

The terminals illustrated are in some re-
spects more convenient than the ordinary
forms on the market, and have the addi-
tional advantage that they can be made from
scrap material. Fig. 1 shows a simple
spring terminal suitable for experimental
apparatus in which connections have to be

Simple Yet Effective Wire[Connectors of Home-
) . .Made Construction.

altered frequently. It consists of a nar-
row saddle or arch made from I4-inch brass
strips, and stands 9§ inch high, the thick-
ﬂ%ss of the arch being about 1/16 inch in-
side,

This is screwed to the base as at B; one
of the screws serving to hold one of the
wires in the circuit. A small hole is made
through both sides of the arch as seen at
A, and a portion of a brass safety pin is
bent at right angles and screwed to the
base, the other arm passing through the
arch and bent into a loop as shown. By
pressing this loop down, and inserting the
wire through the hole, a connection can be
made instantly, without any screwing and
unscrewing. The pressure exerted by the
pin as it springs back, holds the wire firmly
in position,

A different form of spring terminal is
shown in Fig. 2. A small strip of brass
forms the base plate, A, which has a small
hole at one end, and a larger one at the
other. This is attached to the base board
of the instrument with a small wood screw,
around which is looped the wire that is to
be permanently connected. A 1l-inch brass
screw is passed through the.other hole in
the bed plate and screwed into the wood for
half its length.  Before this is done, how-
ever, two small washers, B and C, must he
cut from stout sheet brass. The smaller is
soldered to the underside of the screw
head, while the latter slips on loosely. A
short but strong spiral spring D, is then
slipped on, after which the screw may be
inserted in the wood. To connect a bat-
tery wire, press down .the large disc, loop
the wire around the screw and release it.

" The spring holds the wire tightly enough

to ensure efficient contact.

Contributed by H. J. GRAY.

ing up “Radium,” for instance, by referring
to the index, a complete and interesting
article (as distinguished from the dry

{THIRD PRIZE $1.00

A HOT-WIRE BATTERY TESTER.

. Smooth up a board about 8 inches by 7
inches and 3 inch thick. Fasten three
screws into three corners of the board, as
shown in the diagram. Between the screws
1 and 2 stretch taut a piece of No. 40
copper wire, the kind used in telephone re-
ceivers. Connections from each end of the
No. 40 wire are made to binding posts on
the left end of the board.

Next roll up a piece of paper 3 inch
wide by 1 foot long. The end of the paper
should be glued down so that it will not
unroll. Stick a pin in one of the circular
ends and push it through all the way.  If
the roller will not spin freely on its axis
(the pin) the hole must be enlarged. Pugh
the pin with the roller on it into the center
of the board. Next tie a silk thread very
tightly onto the middle of the No. 40 wire.
Pass the free end of the thread down and
around the roller one or two times. The
free end is then fastened to a short sec-
tion of rubber band or, still better, a small
spring which has previously been fastened
to screw 3.

A suitable pointer is then glued to the
roller in such a position as to move over
a dial on the right end of the board. The
dial can be calibrated as the constructor
desires.

. This “battery tester” works on the prin-
ciple of the hot wire ammeter., When a
current is sent through the thin No. 40
wire it becomes slightly longer, which in
turn lowers the silk thread, the slack of
which is taken up by the rubber band or
spring, thus revolving the pointer. Con-
tributed by ELLIOTT R. WEYER.
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Handy}Battery Meter Operating on the Hot-Wire
Principle.

theory of the text book) was found in the
September, 1915, issue. Again under the
heading of “telephone transmitters” was
found a complete article on their construc-
tion and at least five minor references to

them.
Contributed by A. READER.

To reverse the rotation of a shunt motor
transpose the field terminals where they
connect with the armature brushes. For
series motors transpose the field terminals.
Compound motors are reyersed by trans-
posing the armature terminals or both
shunt and geries field terminals.
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OUR “PERPETUASL CLOCK” CON-
EST.

In our June issue we published the fol-
fowing problem:

To those sending in the most concise and
accurate statement as to why the electri-
cally operated clock described herewith will
or will not operate perpetually, we will give
one year's subscription free to THE ELkc-
TRICAL EXPERIMENTER magazine.

The proposed electric_clock has a regu-
lar swinging pendulum F, carrying a cross
arm or projection E, at 1ts upper extremity
and at its lowér end a permanent steel mag-
net A. Now suppose the clock is started
by giving the pendulum a push. When this
action takes place, the magnet moving
through the hollow. core of the solenoid or
magnet winding B, produces a current
therein and this current acts upon two elec-
tro-magnets C. The moment they are en-
ergized in this way they attract an iron
armature D, which in its downward travel
strikes the projection E attached to the
pendulum rod, thus causing the pendulum
to swing backward and repeat the operation.
Apparently this device will keep on work-
ing to the end of time, the only dlfﬂculty
being that it doesn’t! Why not?

To facilitate our handling the replles,
we requested that the answers to this prob-
lem be stated in “fifty words or less.”

We were astounded at the number of
replies received. 2009 answers were actu-
ally sent in to us, and of these 2009 replies,
not ome was thought correct! Not one
covered the main feature, showing why the
device cannot work.

: Z’/e/c/fa Vidz7Z4
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Proposed ‘‘Perpetual Motion” Electric Clock
Puzzle, the Answer to Which Appears Herewith.

Nearly 50 per cent. of the replies took
it for granted-that the device would work
for a considerable length of time, although
we specifically stated that it could not.
Most of these correspondents seemed to
think that the bearing or the other parts
would wear out in time. This they con-
sidered the main feature. Any machine
working for a great length of time will
have worn out parts, but if a perpetual
motion machine could be invented—and it
never will-—worn out parts would not be
a drawback. The machine would still give
practical perpetual motion in a broad sense.

Many other replies had it that heat losses
would keep the apparatus from working
continuously. Next came those claiming
losses due to hysteresis or eddy currents
set up. These latter came nearer the truth
than most of the others.

. A good sample of the hundreds of
letters received, follows:

“Extraneous energy imparted to pendu-
lum, causing oscillation, will be expended
as frictional heat, ie, at fulcrum atmos-
pheric resistance and magnetic retardation.
Steel magnet produces stationery field.
Moving pendulum energy produces elec-
tricity, by causing this field to pass through
solenoid. - Electro-magnets give back some
energy minus transformation loss as heat.
After all energy has -been converted to

wire. As long as the circuit Wy
remains open there is no damp- % "ick
ing effect on the motion of the | /7ppy. 2
permanent magnet, as no elec- “

trical work is performed. |Section
Close the circuit and the mo- 3
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heat, force or gravity will bring pendulum
to rest.”

And the problem seems so simple of so-
lution! Take an ordinary telephone mag-
neto generator. While the current remains
open the handle can be worked- easily—no
electrical work is performed. Short-cir-
cuit the leads and the handles can be
turned only with difficulty—you are per-
forming electrical work now, by transform-
ing your energy into heat.
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AN “IDEAL” SWITCH KNOB.

In making electrical apparatus one often
needs a reliable yet easily made knob, to
fit a variable condenser, tuner, multl-pomt
switch, or rheostat.

A convenient handle can be made in a
jiffy from very little material.

Take the composition cap A from an
empty ink bottle, say Waterman’s Ideal
Fountain Pen Ink, and remove cork B;

You also noticed, .as’ stated, .
that the handle works harder
with the closed circuit. In
other words you experience a
damping effect.

Exactly the same thing oc-
curs when you plunge a perma-
nent magnet into a spool of

4 "Hole ..
} "Hole .

Top.

tion of the magnet will be
damped immediately. The rea-
son why the magnet is damped
when the circuit 1s closed is be-
cause the current generated in
the coil circuit produces a
strong magnetic field which

{ I and
acts in opposition to the mag-
net field of the moving steel Eievation
magnet. In other words when Y
a magnet is pushed into a coil Assembly

it causes an inverse current to
be set up in the winding or one

AU

Half Section

Brass Disk

Ink Bottle

20

. orrlf
Y2 -4, Wores

flowing in such a direction as
is opposed to the magnetic
state of the moving core. This

,tends, therefore, to push the magnet back;

likewise if the magnet attempts to leave the
coil, the current induced in the latter will be
in such a direction as to oppose the out-
ward motion of the magnet. This is in ex-
act accordance with Lenz’s law, which

states: “In all cases of electro-magnetic

induction caused by mechanical movement

the induced currents have such a direction

that their reaction tends to stop the motion

which produces them.” A nice mechanical

analogy can be found in the following:

Referring to illustration, let us assume that

B is a piston with A its plunger or pistoh

rod. As long as the right-hand end of

B is open, A will swing readily (open cir-

cuit). Now close the right-hand end of

B and the swing of A will be arrested im-

mediately (closed circuit—damping).

The correct answer to our problem, in
less than fifty words, is, therefore:

As B and C form a closed circuit, the .
motion of A will be damped magnetically,
due to the electrical work performed in the
closed circuit. This damping effect is suf-
ficient to bring the pendulum to a standstill
after a very few oscillations.

A SMALIL SYNCHRONOUS MOTOR.

A simple “synchronous” motor which can
be run by an ordinary telephone magneto
is shown in the illustration.

Referring to the drawing, N is a circle
of wood 3”"x14” with a center opening
214"x15”, as shown. M. M are two disks
of wood 4”x14”, with central slots of the
same size cut in them. The disks are fast-
ened together by screws or glue and the
space X is wound nearly full with No. 36
magnet wire. Another disk C, 214"x14" is
now made and a pivot P is placed in the
center upon which a permanent bar mag-
net (B), 2 inches long, is mounted in a
manner similar to the mounting of com-
pass needles. The disk is secured as shown
in the illustrations and the whole is
mounted on a suitable base by means of
brass standards S. The terminals of the
%oil’} are fastened to the binding posts

,

Constructing a Serviceable Switch Knob from Ink Bottle Cork.

then drill two small holes 1/16” as in C.
The next step: empty your scrap box and
find a brass washer or disc about 7§” di-
ameter x3/32” thick, a small piece of tu-
bing or brass rod ¥x38” and a small ma-
chine screw 6-32 thread. Assemble as in D.

Finally attach the rod and tube to the
composition cap with two small brads and
solder them.

Contributed by

ARTHUR ]J. PELLETIER.

In operation, the binding posts are con-
nected to the terminals of a magneto. The
magneto is started slowly, thus allowing the
magnet to keep in step with the reversals

-/4/ I/
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The Magnetic Needle Will Rotate in Step with
the A. C. Passing Thru the Coil.

of current, and is gradually speeded up.
Contributed by WALTER D. SHOLL.



August, 1916

A CHEAP POLE FINDER.

A useful polarity indicator can be made
at practically no cost in the following man-
ner. Find a 3 or 4 ounce, wide-mouth bot-
tle.of clear glass, fitted with a good cork,
and half fill it with water to which a pinch
of table salt has been added. Push two
stout brass wires, A and B, through the
cork ‘in a slightly slanting direction as
shown in the diagram, bending the outside
ends at right angles and fitting terminals,
for making the necessary connections. A
small hole C, must be bored through the
center of the cork to allow the escape of
gas. A “V” shaped notch cut or filed in

T Y
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Useful Pole Testing Instrument Comiprising Two
Wires immersed in Salt or Acidulated Water

the side of the cork will answer the same
purpose. Adjust the wires so that their
ends are about % inch apart. Upon pass-
ing a current, the wire connected with the
negative pole will give off a much greater
number of gas bubbles than the other. For
weak currents, push the wires further into
the bottle so as to bring the ends closer to-
gether or strengthen the solution by adding

more salt.
Contributed by H. J. GRAY,

"

¢ Long
X
15" Wide

Solder

Efficient Manner of UsinF Ediswan Screwless
Base Battery Lamps by Soldering Two Wires to
the Base Terminals. '

A BASE FOR AN AUTOMOBILE
LIGHT.

Procure some quite thin wood, and drill
a hole large enough to fit the light in the
center. Next take two binding posts and
fasten them to the wood in the manner il-
lustrated. Then solder a piece of copper
wire from the binding posts to each of the
contacts on the light.

Contributed by FRANK E, WALKER.

an inch back of it

THE “SIMPLEST” LAMP SOCKETS.

Herewith you will find an illustration
of a simple lamp socket (per your note in
the February, 1916, issue). The only ma-

terials required are a 38%-inch wire nail
The longer nail is

and a l-inch nail.

How Three Budding Inventors Propose Making
. the “Simplest’ Lamp Socket .

driven into the base of wood and bent “U”
shape. The other nail is driven into the
base about' three-quarters of an inch be-
hind the bent nail. One pole is connected
to the bent nail and the other pole con-
nected to the back nail.
Contributed by
BERTRAM WERTHEIMER.

SECOND DESIGN.

This socket consists of a staple and one
nail. The staple is driven in at the end
of the board and the nail one-quarter of
The lamp is then
screwed in as in a regular socket.

Contributed . by A. P. PECK.

THIRD DESIGN.
In answer to “The Simplest Lamp
ocket” problem as shown in the February
issue, herewith I submit design of a re-
ceptacle using only two pieces of material
which are handy in every household—one
nail and one pipe hook.

Contributed by
ALBERT E. PHILIPPS, JR.

A NOVEL IDEA FOR SWITCH
HANDLES. :

%]

"Having a few old rubber “hand stamps”
around, I tried using them as handles for
switches. They are very strong and make
a neat appearance on my switchboard.

Contributed by, JOHN GOLUBSKI.
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the dining-room table, I hit upon a scheme
for frosting the bulb which proved very
successful and which cost practically noth-
ing to accomplish.

1 removed the bulb from the socket and
painted it with a thin ccating of mucilage
from the tip to about a quarter of the dis-
tance up the side. Then while the mucil-
age was still wet, I dusted the bulb with
talcum powder, blowing off the excess so
as to make a smooth finish.

To my surprise I found when the mucil-
age was dry that I had a neat, very effi-
cient frosting and my makeshift repair is
still in active use.

Contributed by

HAMILTON A. HOOPER.

CONNECTING A TELEPHONE TO
"A TELEGRAPH LINE.

This is a simple and unique way of con-

necting a telephone onto a telegraph line.

line-

Va7/z3
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Simple Hook-Up for Ti[ephoning Over Telegraph
ines i

There may be some technical objections to
having the sounder in the talking circuit, but
it gives fine service on our line with four 20
ohm instruments connected as shown. This
circuit would work on a closed circuit sys-
tem as well, -but we use dry batteries and
avoid the gravity battery nuisance and ex-
pense. It is’'necessary that one telegraph
key be kept down while the telephones are
in operation. The main advantage is that
it does away with all but one set of bat-
teries at each station.

Contributed by LYLE C. ROLF,

USEFUL POLE-CHANGING

) SWITCH.

The illustration herewith is of a pole-
changing switch that also provides for a

o

:

|

Using Discarded Rubber Stamp Handles for
Switches

TALCUM POWDER MAKES
_FROSTED BULBS.
Not having a frosted bulb and wishing to
lessen the glare from an electric light over

Handy Pole-Changing Switch Made of Two
Switch Blades and Metal Strips

gradual increase or reduction of current.
The material required is a piece of wood,

214"x4", two switch levers, some thin brass .

or copper sheeting and two binding posts.
The brass or copper is cut into strips 14"

wide. The illustration will explain the con-

struction. SW indicates the switch lever;
BB are the binding posts and 1, 2, 3, 4, 5 de-
note the brass strips. The apparatus to be
operated is connected across the binding
posts. This switch was designed for four

batteries, but can be used with more by the

addition of ‘brass strips.
Contributed by CARL F. LUDWIG.
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Under this heading we publish every month use-
-ful information .in Mechanics, Electricity and
Chemistry. We shall be pleased, of course, to
have our readers send us any recipes, formulas,
wrinkles, new ideas, etc., useful to the experi-
menter, which will be duly paid for, upon pub-
Jication, if acceptable.

FORMULA NO. 24

. Quick Bronzing Liquids.
For Immediate Action on Copper, Brass,
. or Zinc—Brown or Dark Bronze for Cop-
per, Brass or Zinc—Dissolve 5 drachms nit-
rate of iron in 1 pt. of water; or, 5 drs. per-
chloride of iron in 1 pt. water. A black may
also be obtained from 10 ozs. muriate of ar-
senic in 2 pts. permuriate of wron, and 1 pt.
water., : :

Brown or Red Bronzing for Brass.—Dis-
solve 16 drs. nitrate of iron, and 16 drs. hy-
posulphate of soda, in 1 pt. water, or, 1 dr.
nitric acid may be substituted for the wnitrate
of iron.

Red Broww Bronzing for Brass—Dis-
solve 1 oz. nitrate of copper, and 1 0z. ox-
alic acid in 1 pt. water, brought to the boil
and then cooled..

Dark Brown Bronszing for Brass—Mix 1
0z. cyanide of potassium, and 4 drs. nitric
acid, with 1 pt. water.

Red Brownzing for Brass—Mix 30 grs. ter-
sulphate of arsenic, 6 drs. solution of pearl-
ash, and 1 pt. water.

Orange Bronzing on Brass—Mix 1 dr.
potash solution of sulphur with 1 pt. water.

Olive Green Bronze for Brass.—Dissolve
1 pt. permuriate of iron in 2 pts. water.

Slate-colored Bronzing for Brass—Dis-
solve 2 drs. sulphocyanide of potassium, and
5 drs. perchloride of iron, in 1 pt. water.

Steel Grey Bronzing for Brass—Mix 1
0z. muriate of arsenic wnth 1 pt. water, and
use at a heat not less than 180 degrees Fahr.

Bright Red Bronszing for Copper—Mix 2
drs. sulphide of antimony, and 1 oz. pearlash
in 1 pt. water.

Dark Red Bronze for Copper—Dissolve
1 dr. sulphur and 1 oz. pearlash in 1 pt.
water.

Copper Colored Bronzing for Zinc—
Agitate the articles in a solution of 8 drs.
sulphate of copper, and 8 drs. hyposulphate
of soda in 1 pt. water. S. G.

A.GOOD TEST FOR COPPER

First take the solution supposed to con-
tain copper and put it in a shallow vessel.
When the solution is ready immerse a piece
of iron or steel that has been cleaned of
all rust. If the solution contains copper
the iron or steel will be coated with metal-
fic copper. Should copper not show in this
‘test, pour in the solution a little ammonia;
if copper is present a light blue precipitate
will form and the solution will take on a
blue color.

Making a Solid from Two Liquids.

Make up a transparent solution of zinc
sulphate. Fill a glass half full of zinc
sulphate solution and. another half glass
full of strong ammonia. Pour them to-
gether and if the proportion be properly
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ACCIDENTS WITH ACIDS.

When strong mineral acids (nitric, sul-
phuric, and hydrochloric acids) are used for
experimental purposes it is a good plan
to keep some washing soda handy in case
of accident. If acid is spilled on the floor
or table, a little soda should be sprinkled
over it at once, and afterwards removed
with a wet rag. Another useful dodge is
to keep a saucer on the table in which the
glass stoppers of acid bottles can be placed
when removed. Of course, the stoppers
should be put back in the bottles immedi-
ately after use, not only to prevent fumes
escaping into the air (in the case of nitric
and hydrochloric acids) but also to preserve
the liquids from dust and deterioration.

CONVERTING ELECTRIC FAN
INTO BUFFER AND GRINDER.

An ordinary electric fan may be easily
converted into a buffer or grinder by drill-
ing both ends of the armature with a num-
ber 6 drill, then tap it with a 4-inch tap.

Take two pieces of 34-inch round iron, 4
inches long, and turn down about 1 inch
on one end s0 as to cut a 4-inch thread.

Converted Fan~-Motor Serving as Buffer and
Grinder.
The %-inch end is to fit in the armature
shaft. On the other end a 34-inch thread
is to be cut to take buffer and lock nuts.
Two set screws are used on each side to
keep buffer and wheel from loosening. The

Frop ro7ofe
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How Motor Shaft Is Extended by Threaded Sec=
tions at Either End.

same work is performed on the other end
of the shaft or an emery wheel may be
used. This makes a very handy machine,
suitable for grinding, buffing and polishing
small instrument parts.

Contributed by CHAS. JACOBY.

calculated the two liquids will form a solid

so apparently dry that on inverting the

glass containing it not a drop will fall out.
Contributed by HAROLD RHAME.

AN ACID-PROOF CEMENT

A cement which is proof against boiling
acids may be made from India rubber, tal-
low, lime and red lead. The India rubber
must be first melted by a gentle heat and
then 6 to 8 per cent. by weight of tallow
is added to the rubber while it is kept well
stirred; next dry slaked lime is applied
until the fluid mass assumes a consistency
similar to that of soft paste; lastly, 20 per
cent. of red lead is added in order to make
it harden and dry. Contributed by

ARTHUR G. NORRIS, JR.
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SOME INTERESTING CHEMICAL
EXPERIMENTS.

Procure at a drug store, or elsewhere,
some phenolphthalein. Dissolve as much
of this as possible in one fluid oz. of grain
alcohol (C;Hs OH). Add water to this
until a permanent milkiness is observed in
the solution. Now add more alcohol until
the cloudiness disappears. The solution is
now ready for use, provided that it does
not cloud when a small amoumnt of water
is added to it.

This solution of phenolphthalein, when
used in the wine trick, described by Mr.
W. A. Talmage, in the April issue of THE
ELECTRICAL EXPERIMENTER, imparts an odor
of alcohol to the wine-colored solution.
Instead of using ammonia water (NH.OH)
in the third glass, use a solution of caustic
soda (Na OH), since the caustic soda has
no betraying odor as does the ammonia.
For the same reason, use diluted sulphuric
acid (H.SO.), instead of the acetic acid.

The following is an extremely interesting
color experiment: Obtain some iodic acid
solution (HIO:) and either make or buy
some sulphurous acid solution (a solution
of sulphur dioxide in water H: SOs). Take
definite proportions of the two solutions
and mix them together. Note carefully
the time of mixing. In about twenty or
thirty seconds the solution will turn black
and in about three seconds more it will
turn colorless again. By varying the pro-
portions of the ingredients the time inter-
vals of the color changes will also be
varied. = For the same proportions of the
substances the time will be the same. In
this manner one can predict at just what
second the changes will appear. It might
be well to add that a fair amount of light
(natural or artificial) is necessary for the
success of this experiment.

. Another so-called freezing trick depends
upon the conditions existing in supersat-
urated solutions. If such substances as
sodium thiosulphate (hypo) are dissolved
:n water at about 100° F. until absolutely
no more of the crystals will dissolve, and
the solution is allowed to cool, it will be
supersaturated. This solution will become
a solid mass if the smallest crystal of the
hypo is allowed to drop into it. With a
little dexterity the operator can pass his
hand over the vessel containing the solu-
tion and secretly drop into it a small crystal
of the salt. A weird effect is produced
whert the solution immediately becomes
solid. The explanation of this phenomenon
is that the cold solution contains more of

" the salt than it could normally hold at that

temperature, and when even the tiniest
crystal of the salt is dropped into the solu-
tion, the whole becomes a solid mass. The
solution must be freed while hot from the
surplus hypo and allowed to cool slowly.
Contributed by
ELLSWORTH G. D. PATTERSON,

MAGIC INK RECIPES.

Red Ink—One drachm potassium thio-
cyanate to one-half ounce of water. Re-
agent—One-half ounce of ferric chloride
to one ounce of water. 'Apply with a mop
or brush and writing will appear red.

Blue Ink.—One drachm potassium ferro-
cyanide to one ounce of water. Reagent—
Fifty per cent. solution of ferric chloride
or other ferric salts.

Blue Ink-~—One drachm potassium ferri-
cyanide, otherwise called red prussiate of
potash (note, not ferrocyanide, which is
yellow prussiate of potash), to one ounce
of water. Reagent—Strong solution of
ferrous sulphate.

Black Ink—Tannine (strong solution)
for the writing solution. Reagent—Very
strong solution of ferrous sulphate.

Glycerine gives the ink more “body.”

Contributed by ELLISON FRAZER.
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By Albert W. Wilsdon

‘Experimental Chemistry

N the previous article we dealt main-
ly with Physical and Chemical
changes. Let us now learn the dif-
ference between physical and chemical
division.

As our definition of Physical Division in-
dicates, there are two common ways of

- which could be averted by sim-

7
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Successive Operations in Folding Filter Paper
Before Placing in Funnel.

dividing matter physically. The first is by
cutting or crushing. The second by Solu-
tion.

If we should take a piece of sugar and
keep cutting or crushing it until we could
no longer divide it, we would still have the
same substance, i.e., sugar, with the same
identical properties. If we should dissolve
sugar in water we would have a sugar

solution, composed of water and finely,

divided particles of sugar. If we taste
any part of the sugar solution, it would
have the same characteristic sweet taste, as
any other part of the liquid. We could
recover the sugar by slowly evaporating
the water.

The smallest particle which we could ob-
tain by physical means and which would
still retain the properties of the original
substance is chemically termed a Molecule.
The original piece of sugar which we
started with was made up of a countless
number of these small particles, or as we
shall hereafter call them—Molecules.

We are about to begin using various
reagents in our experiments,and undoubt-
edly most readers who are not familiar with
the action of the various acids, etc., have a
certain amount - of fear when the word
“Acid” is mentioned. They have all kinds
of thoughts, of explosions, burns and what
not. While the latter is very often the

Asbesios pod
o Recerver

Two Schemes for Filtering Liquids.

case if the operator does happen to let
some acid come in contact with his skin
(which is due to either carelessness or

Third Lesson

thoughtlessness, or both), on the whole ~

there should be no fear of acids when
handled according to the instructions.

Do not let this fear of the different
chemicals cause you to get excited, and
thereby open an opportunity
for some serious accident

ply using a little care and pro-
ceeding according to direc-
tions.

If there is any danger at-
tached to any of the experi-
ments, you will be given spe-
cial notice and ways by which
to avoid them. As I have al-
ready said, and I again repeat
with great emphasis, DO NOT
BE AFRAID OF.  ANY RE-
ACTION, BUT PROCEED
ACCORDING TO DIREC-
TIONS.

I might state here that if
possible obtain your chemi-
cals from a dealer. Do not
depend entirely upon your
druggist, as most of the chem-
icals which he has in stock are
intended for medicinal use.
Of course many amateur
chemists will have to pur-
chase their chemicals from the druggist,
but when doing so, always state whether
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In Heating .8 Test _Tube Containing Solution
Place It in Blue Flame of Bunsen Burner.

you want them in crystal or powdered form
or in diluted or concentrated liquid.

If they have not the form you require,
do not purchase any substitute unless the
experiment gives you the option of powder
or crystals, elc.

In Experiment No. 7 it will be necessary
to use diluted sulphuric acid [H.SO,]. Pre-
pare the dilute reagent by adding 1 oz. of
the concentrate acid to 6 ounces of water;
proceed to mix it by carefully following the
instructions as given in the Jume issue, un-
der the heading Lﬂratory Operations.

Experiment No.

Examine a few crystals of sugar.
tice the color and taste. Crush some (by
placing in the mortar and crushing with the
pestle) and if you have a magnifying glass
or microscope, examine some of the pow-
der. Taste some of the crushed sugar.

It still retains the same color and taste

Fig. 8-A, (left), Gras
and Small Finger.

No- -

as the larger crystals before crushing.
Experiment No, 5—

Put about 5 grams of sugar in a clean
dry test tube, and add about 10 cc. of
water. Shake the contents thoroughly by

Glass Stopﬁer of Bottle Between Third
ig. 8=B, (right) Shows How to Thus Re«
tain Stopper and Pour Out Liquid.

placing the thumb over the mouth of the
tube (as shown in Fig. 11) and inverting
the tube, shaking it back and forth. Do
this for a few minutes and notice if the
sugar dissolves.

Apply the heat of the Bunsen burner,
holding the tube in the flame by means of a
test tube holder, as shown in Fig. 12,
Keep moving the tube all the time and, if
the liquid tends to boil over, remove it
from the flame.

When all the sugar has dissolved, take
the tube from the flame and cool it by al-
lowing a stream of water to play upon the
LOWER part of the tube. Taste some of
the liquid. Save some of the liquid for
Experiments Nos. 6 and 7.

By dissolving the sugar in water we have
formed a solution. Sugar is said to be
soluble in water, and water is a solvent of
sugar. The sugar is termed the Solute.

On shaking the tube containing the sugar
and COLD water, it will be noticed that
the sugar does not readily dissolve. Upon
applying heat, the sugar dissolves rapidly,
therefore sugar is said to be slightly solu-
ble in cold water, and soluble in warm or
hot water,

Experiment No. 6—
Fold a filter paper, A, in halves, as at
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Shaking Liguids in a Test Tube, Closing the
Opening with the Thumb.
B, Fig. 9. Then into quarters, C, with
one fold on the other, as shown at D.
(Continued on page 30r)
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Our Amateur Radio Station Contest is open to all readers, whether subscribers or not.

The photos are judged for best arrangement and efficiency

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

~ photos preferred to light toned ones. We pay each month $3.00 prize for the best photo.

Make your description brief, Address the Editor.

AMATEUR RADIO STATION
CONTEST.

Monthly Prize, $3.00.
This month’s prize winner.

ROBERT M. McLAIN’S RADIO
: STATION.

My receiving set is enclosed in a ma-
hogany finished cabinet. The set comprises
loading coils, loose coupler, two condensers,
Audion and proper connections. All the
instruments are home-made except ’phones
and audion. I never miss NAA in fair
weather and have good results from other
stations. The transmitter isa 1 K.W. set built
after my own design in one unit. The
transformer, condenser, rotary gap, motor,
rheostat and connections are all inside the
cabinet. All connections are made of seven-
strand cable. The condenser is adjustable.
I made all the sending set except the mo-
tor and small switches at the top. The
transformer is of the closed core type and
gives excellent results. The transmitter rep-
resents the outcome of two years’ work,
but by using the material I had on hand it
only cost me about five dollars when com-
plete. The transmitter stands 40” high, 18"
wide and 24” deep. The Tesla coil is ex-

Mr. McLain’s Station Is an Example of the Work
Which Can Be Accomplished by Patience and
Ingenuity.

cited by this instrument and was built from
parts lying about my laboratory for fifty-
five cents. My call is 5BS.
ROBERT M. McLAIN.
Huntsville, Ala.

RADIO WAVES DEFLECTED BY
MEXICAN ORE DEPOSITS.

Enormous ore deposits in the mountains
of Northern Mexico have been responsible
for much of the trouble experienced with
the army wireless apparatus, according to
the belief of army operators. They say
that ore, acting possibly as a solid sheet
of metal, deflects the radio waves, thus
weakening the .capacity of both the send-
ing and receiving stations.

The field telegraph line, which does not
reach the advanced base by about fifty
miles, has been practically useless because
of the frequency with which it has been
cut.

DANIEL M. BOOTH’S WIRELESS
OUTFIT.
The set pictured here is made and con-
structed after my own ideas. It contains a
loose coupler, two variable condensers, one

This Antenna Is
Quite Different
from the Wobbly
Structures at
Some Stations.

Mr. Booth At Fis
Receiving Instru-
ments.

fixed condenser, detector and buzzer. The
taps above my left hand enable me to
switch- one of the variable condensers
across the aerial and ground, put it in series
with the aerial or cut it out altogether.
The aerial pole is 55 ft. high. The aerial
has six wires, 100 ft. long. The set was
not photographed in the station on account
of poor light. THE ErLectricAL EXPeri-
MENTER has given me many ideas in build-
ing it and is a magazine that every amateur
can have in his station on account of the
low price. My set is capable of receiving
NAA, NAR and many others.
DANIEL M. BOOTH.
Mobile, Ala.

C. J. ANDREW’S AMATEUR RADIO
STATION.

The aerial, 65 feet long and 53 teet
high, is of the inverted “L” loop type,
and is very efficient. The receiving
cabinet consists of two receiving trans-
formers, one circular and one oval; three
galena detectors, E. 1. Co. loading in-
ductance, E. 1. Co., Jr.,, fixed condenser,

Mr. Andrew’s Set Is a Good Example of the Trend
Toward Case Sets in Amateur Stations.

rotary variable condenser of my own.

make, intermediate 20-point loader, and
a loading coil, which is hooked in series
with E. I. Co.’s, allowing the use of

WHAT MAKES A SUCCESSFUL
ENGINEER? :
There are six groups of factors which
are essential to the successful engineer, ac-
cording to a preliminary investigation
made by the Carnegie Foundation for the
Advancement of Teaching, New York City,

.as follows: 1. Character, covering integ-

rity, responsibility, resourcefulness and in-
itiative. 2. Judgment, covering common
sense, scientific attitude -and perspective;
3. Efficiency, covering thoroughness, accu-
racy and industry; 4. Understanding of
men, including executive ability; 5. Knowl-
edge of the fundamentals of engineering
science, and 6. Technique of practice and
of business.

PETER J. PRINZ AND JOSEPH TUR-
LIF, RADIO ENTHUSIASTS.
Our wireless set comprises a larﬁe home-
made loose coupler, a coupled loading coil,
two variable condensers, an audion and a
pair of E. I. Co. and Murdock 2,000 ohm
‘phones. The aerial is 150 feet long and
70 feet high. For transmitting we use only
a 1” spark coil not shown in the picture.
In the winter we have heard Darien, Co-
lon, Key West and several other distant
southern stations. We also receive from

Here Are Four Operators Who Can Copy Darien
and Colon from New York.

Sayville, Tuckerton and Arlington. We are

~ now using a special oscillating hook-up for

receiving undamped waves.

We shall be glad to hear from anyone
within our sending range——call 2 APP. All
of our apparatus is home-made except the
audion, 'phones and spark coil.

Jamaica, N.Y. PETER J. PRINZ.

either coil separately or both at once.
These instruments are used in conjunc-
tion with a pair of 2,000 ohm ’phones.
By using 3,000 ohm ’phones I get N AR,
but T can get N A A with most anything.
The sending set is of the l-inch coil
variety, with a glass plate condenser and
helix to match. An aerial switch, key
and 100 ampere-hour storage cell com-
plete the set. I am a member of the
R.L.of A, as you will notice by the
certificate.

Ture ErectricAL EXPERIMENTER iS a reg-
ular and welcome visitor to 8 UB, and I
can say without exaggeratioh that in my
opinion it is the very best experimenters’
magazine in existence. .

C. J. ANDREWS,

Pittsford, Mich.

~
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RADIO LABORATORY OF G. C,
SABIN.

This radio station handles practically all
‘message work for points east and west,
including the bulk of Boston business for
south and west and all other points with-

Excellent Radio-Station of G. C. Sabin.

in 900 to 1200 miles from this city. 1ZL—
owned and operated by Mr. Lewis and my-
self—handled 203 messages from April
first to fourteenth inclusive.

Mr. D. Lewis is now attending the
University of Michigan and Mr. H. J. Mur-
phy is my assistant. We use a Packard
transformer, oil immersed condenser, with
copper foil on 11x14 photo plates, two sec-
tions in series-parallel, and a rotary
quenched gap of our own construction, of
which there are only two in existence to
our knowledge. The single audion is used

THE ELECTRICAL EXPERIMENTER

for all our work and the second one as a
spare only. We work 9PC practically ev-
ery night and nearly all “eight” stations
who have over a half kilowatt rating.
G. C. SABIN.
Northampton, Mass.

NEW RESEARCH LAB. AT MASS.
IN’ST. TECHNOLOGY.

The new electrical research laboratory
at the Massachusetts Institute of Technol-
ogy, Cambridge, Mass., will be situated un-
der the central dome and in the east ex-
tension. Its equipment will include the
finest collection of artificial electric con-
duction lines in the world. There will be a
2,000-nautical mile artificial submarine ca-
ble, corresponding in character to usual
under-water telegraph cables, a 2,500-mile
long-distance aerial telephone line, a 35-
mile artificial telephone submarine line and
two artificial power transmission lines 800
miles in length. The laboratory will have
a number of measuring devices of unusual

‘type, and a large amount of specially built

research apparatus.

RADIO SET OF SARGEANT E. C.
WAIDLER.

A photo of my old station appeared in
your August, 1915 issue. The station that
I have now was built from suggestions and
ideas published in your magazine and by
referring to my old station you can see
how well I came out.

Here is a description of my receiving sta-
tion: loose coupler of 2,000 meter wave
length, mounted in lower cabinet, with ten
taps on secondary controlled by a switch,
The right secondary has thirty-eight taps
controlled by two switches on left of cab-
inet. A Murdock loading coil >f 4,000 me-
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ters is included, also variable and two fixed
condensers for the detector circuit, and an
audion for long distance, mounted on top
of the cabinet. For local work I use a Fer-
ron or a Halcun detector, mounted on the
lower cabinet. For sending there is a 1%
k.w. transformer and an air-cooled gap.
The marble switchboard and helix are
home-made. The aerial consists of four
phosphor bronze, stranded cables, each 90
feet long, elevated 12 feet and 75 feet above
the ground at the two masts. ]

I hear NAA every evening, In the day-
time ‘I also hear NAR, NAX, NAS and
NAY, which I think is some record for a
station of this size. I received my Radio
League of America membership certificate
and button and think they are dandy. They

Fine Wireless Transmitting and Receiving Set of
S. E. C. Waidler.

may be seen hanging in the center of the
picture. I think your magazine is excel-
lent and can hardly wait a month for it.
SARGEANT E. C. WAIDLER.
E. Toledo, Ohio. :

The Mahoning Valley Radio League is
Organized.

The Mahoning Valley Radio League with head-
quarters at Niles, Ohio, was organized with a
charter membership of twelve on January 23, 1916.
The following members were elected: President,
Charles Thompson; vice-president, David' Jenkins;
secretary and treasurer, Luther Kovalik.

As soon as the club becomes firancially able it
expects to get club rooms and a 1 K. W, transmit-
ting outfit with a supersensitive receiving set.

There are two classes of members, student and
full members. The entrance fee for the former
is fifty cents and for the latter $1.00. We extend
our invitation to any amateur in the territory who
wishes to join. Address the secretary, Luther
Kovalik, 322 Hunter Street, Niles, Ohio.

Oklahoma Radio Experimental Asso-
ciation.

The Oklahoma Radio Experimental Association
was recently organized for the purpose of devel-
oping wireless telegraphy and telephony in the
State of Oklahoma. The: following are officers
for the coming year: Adolph Walton, president;
Donald Danvers, vice-president; Clifford A. Smith,
secretary-treasurer, and Keith Danvers, business
manager. We would like to hear from all ama-
teurs in the State regarding the range of their
stations so that we may communicate with them by
wireless. Address all communications to the
Eeclretary at 92214 W. Main St., Oklahoma City,

a.

The San Francisco Radio Club.

The San Francisco Radio Club is a compara-
tively new organization, but the club has twenty-
five members, with promises of as many more
prospective members.

This being the only amateur radio club in San
Francisco, it has grown with great rapidity, and
has a bright future.

‘The following officers now hold office: Presi-
dent, A. W. Martin, Tr.; Vice-President, Frank
Taylor; Secretary, William Griffith; Correspond-
ing Secretary, Thomas Ryan; Sergeant-at-Arms,
Coma Altland.

All correspondence should be addressed to the
Corresponding Secretary, Thomas Ryan, 82 Dow-
neyis St., San Francisco, Cal.

Beverly, Mass., Amateurs.

Twenty-eight members of the Essex County
Amateur Wireless Association of Beverly, Mass.,

Amateur News

attended a recent meeting of the association, held
at the High School building.

Ralph Hersey, of Salem, president of the asso-
ciation, presided. The feature of the evening was
a talk by F. Clifford Estey, of Salem, one of the
pioneers in wireless in the county and who for
years had one of the best amateur stations in the
country. He is now a member of the Institute of
Radic Engineers and of other wireless organiza-
tions. He gave much encouragement to the mem-
bers of the association and told them of some of
the difficulties he had encountered when wireless
was new, He promised to co-operate with the asso-
ciation and urged the members to interest all
county amateurs in the organization. -

It was arranged that Sherman Lynch, of Ab-
bott street, should send out every night at 7
o’clock the Government time from his wireless
station, as well as the weather report,

Little Falls, N. Y., Radio Club.

On Jan. 28, 1916, the Little Falls (N. Y.) Radio
Club was oiganized at the Y, M. C. A. building
with the following officers elected: Clifford Me-
Donald, president; Earl Rhodes, vice-president;
Albert Hayes, secretary; Leland Van Allen, as-
sistant secretary; Franklin Dillenbeck, treasurer,
and Allen Levee, chief operator. The other char-
ter members are: Raymond Neely, Fred Ashen-
hurst, Lester Las Sell, Russel Hall, Paul Mc-
Donald and Ernest Chandler.

At the first meeting, general organization was
the main feature and several questions as to the
future were decided upon. The financial prob-
lem was the most serious question, and after many
propositions a means of obtaining revenue other
than through the weekly dues was decided upon.
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RADIO CLUBS ATTENTION!

We are always pleased to hear
from young Edisons and Radio
Clubs. Send a write-up of your
Club with photos of members and
apparatus to-day to: Editor “Ama-

TR

cal Experimenter, 233 Fulton St.,

=
=
=
teur Gossip” Section, The Electri-
New York City.

As soon as the required amount is obtained the
construction of a high-powered station under the
supervision of the chief operator, Allen Levee,
will be duly installed. -

The club will be pleased to hear from other
radio clubs and_all communications should be ad-
dressed to The Little Falls Radio Club, care Y. M.
C. A, Little Falls, N. Y.

Graceland Wireless Club of Lamoni,
Iowa, -

The Graceland Wireless Club has been carrying
on active work. The club station is of the most
modern type, the transmitter comprising 1 kw.
transformer and the receiving set a Navy type
tuning - apparatus and De Forest Audion with
multi-audi-fone amplifier equipment. = The 100
foot self-supporting tower for the antenna is
under process of erection. Members of the club
consist of Graceland College students and high
school students. The officers for the present year
are as follows: President, Arthur B. Church; Vice-
President, Dean W@ght; Secretary, Jesse Roth.
Address all communications to Arthur B. Church,
Lamoni, Iowa.

The Gloversville Wireless Association.

Several months ago the Gloversville Wireless
Association was organized with
cers: Leonard Edick,
vice-president; Raymond _Baker, secretary. The
folIowmgBare members: William Vickery, Gerald
Lucas, lakely Cross, Harold Gibbons, Louis
Krieg and Floyd Oathout.

Meetings are held every week at the members’
houses. Papers on wireless and electrical matters
are read by the advanced members. The mem-
bers, divided into two teams under the leader-
ship of Blakely Cross and Raymond Baker, set
about making portable sets. Quite a little field
work was done before the club organized,

Those interested should communicate with Rav-
mond Baker, 39 Steel avenue, Gloversville, N, Y,

The Inter-City Radio Association.

The Inter-City Radio Association of Allentown,
Pa,, was organized last November, Meetings are
held every Tuesday night, 1 the members are
equipped with complete stations. The future of
the club seems to be promising. he officers are:
John Bernhard, president; William J. Kreis, secre.
tary; John R, Schall, solicitor; David H. Good-
ling, association inspector.

. communications concerning this organiza-
tion should be addressed to the secretary, William
J. Kreis, 628 North Penn street, Allentown, Pa.

the following offi- -
resident; Carl Rossback,
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Vibrating A.C. to D.C. Rectifier.
(No. 1,179,515; issued to Lester E.
rance,

This vibrating rectifier utilizes
both halves of the cycle and secures
sparkless operation of the contact
points when supplying uni-direction-
al current to a receiving circuit
which may or may not have counter
E.M.F., by providing means where-
. by the points shall not make or
break contact until the voltage of
the charging wave equals at least
the voltage of the receiving circuit,
when there will be no difference of
potential between the points, and
consequentlv ‘no sparking, Means
are provided to cushion the impact
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of the points and to permit the
points to move together or with each
other, as during the peak of the
wave, The instrument automatically
opens the charging circuit so that
the battery cannot discharge, if for
any reason the rectifier should cease
operating, Also it will not pass
reversed current into the battery.
It employs a permanent magnet and
a compound electromagnet to affect
_ these results,

Balanced Telephone Transmitter.

(No. 1,176,725 issued to Edward H.,
met.) .

The inventor has here provided

an electrical transmitter in which

the actuating diaphragm cannot
change the fixed operative adjust-
ment between the electrodes of the
variable electrical resistance. It has
a tension device placing the dia-
ptiragm under spring tension and
applied so as to draw apart or sep-
arate the electrodes and whereby
the electrodes are made to form a
art of a spring balance. Thus they
orm a sensitive device for indicat-

ing the intensity of the sound wave
impulses received. upon the trans-
mitter diaphragm and produce upon
the variable electrical resistance ma-
terial the proper action and reaction
for regulating an electric circuit in
relative proportion to the sound
wave impulses received upon the
transmitter diaphragm, which is thus
made to act as the pan of a sen-
sitive spring scale.

Electrical Heater for Kettles.

(No. 1,183,924; issued to William
L aters.)

The object of this invention is to
provide an electric heater supported
from the lid or cover of the vessel
and spaced therefrom, the heater be-
ing removable from the vessel with
the lid or cover. The heater is
preferably in the’ form of a spiral,
in order to obtain a sufficient ex-
ternal heat-radiating surface. The
heater is secured to, and spaced
from, the cover of the vessel by
means of a pair of hollow tubes
which also serve as conduits for the
wires carrying electrical energy to
the heater. .

Ball Joint Electric Light Bracket.

(No. 1,186,428; issued to Harold
John Newman.)

This invention relates to an ad-
justable lamp bracket, in which means
are provided for increasing the
frictional contact between the ball
members and the socket members
for taking up wear and insuring a
tight fit between the members. The
primary object of the invention is
to econstruct a lamp bracket of mem-
bers through the medium of which
the lamp may assume a variety of
positions irrespective of the con-
nections between the lamp and the
stationary support.

)
rl
Radio Receiving System.
(¥o. 1,184,376; issued to Greenlear
hittier Pickard.)
In the illustrations an inductance
coil or receiving-coil 1 is connected

between ground G and aerial or an-
tenna A second or potential-
raising coil 2 has connected to one
of its_ends the receiving apparatus
comprising detector D, telephone T
and potentiometer consisting of re-
sistance R and battery B, The
other end of this coil 2 is free. A
third coil 3 may have one terminal
connected to ground as shown, the
other terminal being left free. The
inventor says that better results are
accomplished by thus dispensing
with the closed or secondary circuit
heretofore employed. In use, the
operator adjusts the relations of
coils 1, 2 afM 3, and the detector D
and potentiometer R, B until he ob-
tains the best results, as indicated
by telephone T, from any given
transmission, No adjustment of the

inductances of coils 2 and 3 is
needed.

ET‘

Wireless Telegraph Detector.
(No. 1,182,946; issued to Ross G.
Vosburgh.)

Improved form of radio detector
utilizing two rectifying minerals,
carborundum and ferro-silicon, sub-
stantially mounted in a dust-proof
container. This combination is -
claimed to be very sturdy and not
easily knocked out of adjustment by
mechanical jars or. antenna dis-
charges, static, etc.

—iflt

Electrical Relay.
(No. 1,185,240; issued to Aage Pet-
ersen, of Copenhagen, Denmark, as-
signor to Kemp & Lauritzen, of that

city.) |, | .
In this relay the mrcult-closmg
members are located in a closec
chamber charged with helium or ni-
trogen, etc., gas which is so highly
attenuated that it possesses an ade-

COPIES OF ANY OF THE ABOVE PATENTS SUPPLIED AT 10c. EACH

quate electrical conductivity for the
purpose of keeping the circuit or
circuits, closed by the said members,
completed for a certain_ time after
the instant of contact of the vibra-
ting circuit-closing members. The
action is aided by a self-inductance
coil in the circuit,

Combined Vehicle Lamp asd Horn.
(No. 1,185,740; issued to Nathaniel
. Wales.)

. Auto lamp and horn are inclosed
in a common casing of simple de-
sign without impairing the efficiency
of either. The vibrating electric
horn is placed back of the lamp,
the sound issuing through the holes
around the lens housing.

Head=Support for Radio 'Phones.
(No. 1,182,896; issued to Frank G.
Davison.) -

. The object of the present inven-
tion is to provide improvements
whereby the ear piece or receiver
will be automatically locked in any
position to which it is moved or
shifted, relatively to the head piece,
so that the ear piece or receiver may
be held more or less firmly against
the ear of the user, or swung out-
ward as desired.

Telephone Receiver Support.
(No. 1,179,896; issued to Charles
S. Cate.

This invention comprises a sup-
porting arm that is formed with a
circular aperture or opening at its
upper or outer end through which
the telephone receiver is to be
passed and supported during the
conversation. The supporting arm
is pivotally mounted on the base
piece that is secured to any fixed

support, and means are provided for
frictionally retaining the arm in any
desired position or adjustment. The
device is designed to be secured to
a fixed separate support, if desired.
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Phonéy Patents

Under this heading are published electrical or mechanical ideas which
best known to themselves, have as yet
not patented. We furthermore call attention to our celebrated Phoney
Patent Offizz for the relief of all suffering daffy inventors in this coun-
try as well as for the entire universe.

We are revolutionizing the Patent business and OFFER YOU THREE
DOLILARS ($3.00) FOR THE BEST PATENT. If you take your Phoney
Patent to Washington, they charge you $20.00 for the imitial fee and

then you haven’t a smell of the Patent yet. After they have allowed
the Patent, you must pay another $20.00 as a final fee. hat’s $40.00 11
WE PAY YOU $3.00 and grant you a Phoney Patent in the bargain,
so you save $43.00 ! When sending in your Phoney Patent application,
be sure that it is as daffy as a lovesick bat. The daffier, the bet=
ter. Simple sketches and a short description will help our staff of Phoney
g%ftent examiners to issue a Phoney Patent on your invention in a
jiffy.

PHONEY PATENT OFFIZZ

A. FIZZ SWABBER, OF NUTMAPLECREAM, 8. D.
MECHANICAL SODA DISPENSERATOR

No. H, SO,

To Whom It May Condole:

Be it known, that I, A, Fizz Swabber of
the city of Nutmaplecream, Nutty County,
in the state of Slow Decay, have promul-
gated, invented and outvented an automatic
soda fountain of the automat type. The
main and immediate purpose of my inven-
tion is to do away entirely with all soda-
counter clerks and fizz-bartenders. I there-
by save the entire working salary of these
unsanitary bromide mixers as well as sav-
ing a long-suffering public from germ dis-
eases occasioned by said syrup-slingers’
unsanitary fingers exploring innocent soda
glasses and sundae dishes.

Another object of my invention is to
fashion the soda
glasses, 1, as well as

Specifications Fully Charged

or rather MUST be drunk, does away with
all this enormous time loss, cutting each
customer’s soda time from 19 minutes down
to 19 seconds, a saving of 5,655% in time
alone. He simply can’t stay longer than
19 seconds unless he wears a bathing suit
and doesn’t care for the certain soda
shower bath. :

From this is becomes apparent that even
on a hot day business will run smooth as
clockwork and there will not be any undue
crush. Even when the counter is lined
three deep, the third man can figure the
time accurately which it will take him to
reach the first line trench, in other words
his waiting time will be 3x19=57 seconds.

Patented Sundae the 5¢

place the “glass” beneath speut 13, and
turn switch 14 whereupon valve 15 allows
415 cubic centimeters of phizzwater to
gush forth. As the valve closes, trigger
17 permits a straw to shoot down into the
“glass.” After gulping down the drink
plus “glass” in a single swallow, the soda
fiend carefully licks off the spoon and dries
it on his trousers. In case of a “she,” the
powder puff will do excellent service.

What I claim is:

1. A device which will dispense a better
drink quicker, without the help of an un-
sanitary clerk, than the best drug store in
the Sahara Desert.

the sundae dishes 18, i T =
of a hard but thin bis- el : AT

cuit dough similar to

that used in the com- IFYOU WANT A > ;

mon ice cream cones. CHOPSUEY SUNDAE ’ ]

Thusd these ﬁecept?- FETCH YOUR OWIN CHOPSUEY ! h , . ]
cles do not have to WE HAVE THE SUNDAE SRoT A TN N S 5T

be cleansed or washed Il \v ABOVE rux\;on WANTED 4
but can be drunk | WL | MBOVE FLAVOR WANTECG 4
right with the soda or H"WH .‘TN \ lewtmmy cuge omance s s v, P, RASR OIMA GO
sundae, I say Y FORGET ]

“drunk”  purposely, T0 LICK CLEAN YOUR =

for the reason that SPOON & GLASS REFORE =

the dough becomes I LEAVING . = = =

soft and mushy after ==

about 19 seconds and =

if not gulped down '

quickly the contents
of the “glass” will
spurt over the cus-

IFYOU WANT A
- HOT DRINK

2. A time-saving express soda swallower
HELP YOURSELF TO

Al

eeed | T

OUR MILK~
IS STRICTLY -,
| FRESH LAID =~

|

tomer.

This, however, is
not a disadvantage.
Quite to the contrary,
notwithstanding, it is
a great tactical ad-
vantage of considera-
ble harmonious im-
portance as will be il-
luminantly ~ obvious /
from the following:

It is a well known =
fact supported by
much rhetorical evi-
dence, that on a hot

~.

e e
e

day it is next to im-
possible to get next to
a soda counter. This
is by no means due to
a big thirst rush. Statistics on the subject
prove that 987/16% of the customers hang
about the fountain for an average of
18 72/89 minutes each. If the fountain can
accommodate but 10 people it means that
it takes almost 19 minutes before the next
ten will be accommodated. Now, mani-
festly, it does not take 19 minutes to drink
a soda or to eat on a Monday a sundae.
Where then is the time loss? In gassing
and gabbing on the part of the customers,
or otherwise by their loafing and watching
the white (?) clothed soda-contortionist.
My novel soda glass which can be drunk

The “modus operandi” is as follows:

First insert jitney in slot. After the
automat pours the incandescent flavoring
(3) from spout (2) into eatable “glass” 1
the victim places the “glass” under spout
12. As the jitney oscillates through the
machine, it impinges on switch 6 which
starts motor 7, causing endless spiral 8 to
revolve, Ice cream 9 is forced from the
depository 19 into the hexagonal recep-
tacle 10 until it is full. This stops the
motor and allows the ice cream to pass
trap 11 and down into the “glass.”

The third step for the customer is to

Here’s the Latest in an Automatic ‘‘Jitney’’ Phizz-water Dispenserator. Every Flavor Has a Meaning All Its Own.

device which will cut down the swallowing
time to 19 seconds eastern time.

3. A sanitary soda and sundae dispenser,
dispensing with glass glasses, substituting
therefor drinkable non-glass glasses.

In testimony whereof, I put my zeal this
38th Dog day in the City of Nutmaple-
cream.

(Signed) A. FIZZ SWABBER,
By his attorney,
Witnesses : Francis Crump,
Watcha Have,
I. Screamsody,
Geta Nutfosfate.
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OFFICIAL LIST OF LICENSED RADIO AMATEURS NOT TO APPEAR IN ANNUAL GOVERNMENT CALL BOOK,
UNTIL SEPTEMBER, 1916.

Amateur Radio Stations Licensed by the Bureau of Navigation During the Month of January, 1916. (Continued.)

SECOND DISTRICT—(Cont'd.) SEVENTH DpIsTRICT—(Cont'd.)
Call : i i ) Power Call . Power
signal Owner of station. Location of station. kilowatts. signal Owner of station. Location of station. kilowatts.
2A1S Dawson, Fred............ 64 Laurel Ave., Arlington, N. J .5 THR Reichert, Howard G.......[1014 E. 30th St., Tacoma, Wash.. .. 1
2ATIA Draper, George B.........|1076 Anderson Ave., New Y ork 7IN Richards, John, Jr........ 143 Matte St., Meade.ville, Mont, . .5
N Yo iiiensaeen .5 7GE Spencer Guy E........... 446 Gth St., Portland, Oreg........ .5
2AIR Eesbert, HugoL.......... 682 Bergen St., Brooklyn, N. Y.. .5 7MS Steensen, Mark D. S...... 206 N. Nachez Ave., N. Takima,
2AHY Everingham, Chas. E... . . . (206 8th St., Troy, N. Y.." .. ..... .5 Wb, e orennernneinenns .5
2A1Q Fink, Gustave., .......... 315 Lenox Rd.. Brooklyn, N. Y.... .5 7SF Stoner, Lloyd E.......... R. F. D. No. 1, Astoria, Oreg..... .6
2AIM Giefer, Frank H., Jr....... West Brighton, N. Y............. .5 7SW Swan, Emil.............. 146 Portsmouth Ave. ., Portland,
2AIT Gluck, John.............. 1709 Park Ave., New York, N. Y.. .5 Oreg...oovveveiniiinininnne, 1
2AI1P Harper, Augustus E.......|512 Washington Ave., B'klyn, N. Y .5 7RH Teeson, Robert........... Camas, Wash................... .5
2A1G Havener, Osborn F.. ...|215 4th St., Newark, N. J......... .5 7PG Truesdell, Herbert M......[2730 E, 53d St., Seattle, Wash...... 5
21H Hiller, Harry E...........|5 Charles St., West Orange, N. ] . .5 EIGHTH DISTRICT.
2A1Y  [(Johnson, John A.......... 1026 2d Ave., New York, N. Y .5 . E .
2AIK Leek, Nathaniel L........ Amangansett N.Y.............. .5 gﬁ?o g:;stlgg ’ ]_!I_owze::;ett """" gzc(?:;rgf Sie\ﬁzandotte. Mieh.... 1.5
2AHU Littlefield, Chas. E........ 26'{3%)’ NINa‘n\S{ﬁeld Pl.,, Sheepshead 5 SCE Beller, Harold F. oo 731 W. Mars Sto. Bucyrus',' Ohio. " 5
2AIV Miller, Geo......ovuvens. Huntington Station, N. ¥.. ... ... 5 SANR Benson, Walfred.......... 16 Central St., Battle Creek, Mich. 1
2AIL  |Mulcahy, Frank H.... ... 444 E. 160th St., New York, N. V... 5 |BANW - \Brown, Le Roy.... R. F. D. No. , Hamilton, O...... -8
2AIN Ostrewich, Thaddeus...... 118 Waverly Pl., New York, N. Y.. .5 BANJ Burgocm,1 des ey... 604 N. Baxter St., Lima, O....... .5
9AIC  |Pfaliz, Orlando R......... 512 W. 122d St., New Vork, N. Y. 5 18T csfgé alude Mg & F.D. No. 43%‘1’]‘2:;};5’;“1,1: Yol 8
2A10 Pieri, Donald.......cooutn Westchester and Bergen Ave., New 1 SK‘ICI 5 ‘(I:ackso% (i'o - The C. F.. .. gég gl‘a’ Ohio. . | ovarre e :(:): 1 5
Ranconhiret -hyvethe . |Craig, Palmer............ enmore Ave,, Cincinnati, O. .
2AJD |Redfern, Wm. W., Jr....... 2249 sﬁdéﬁj Bensonhurst-by-the; BANK |Ermest, Robert 1111 1515 Prospect St Springtield, O 5
2AJH  [Reed, Cecil J............. 26 Coliege Bl., Newark, N. Jooion .5 xline, +€0. A........... - t., Cleveland, O. ...
2AJE Rowley, Herbert G........ 107 Clifton Ave., Newark, N. J... . .5 JBANS . |Foltz, Harold H.......... 454 Rhodes Ave., Akron, Ohio...... -3
2AHT Rupert, Stephen E, G.....[107 2d St., Pelham, N. Y- ... .. 1 SANV Glause, Edwin H......... 2171 E. 65th St., Cleveland, O...... .5
2AAM  |Russo, Ernest O.. ... .. ... Atlantic City, No Joee.ovoririiois .5 8IW Green, John W.. Booth t., Ashtabula,O........... -5
2AIE  [Scholz, Frank A..........|251 New York Ave., Newark, N, J. 5 |BUW S:fgggsrykpn&m Gonneee 2205 Washington St., Conneatu, O. 8
i i 3 £ crae res [ lng .
2AIU Scull, Walter.....oo0evvsn 26(1{1 l«}a}rmount Ave., Jersey City 5 gg]% glm}t:elf;y' grank ....... i‘é(s)% yg‘tﬁ:esy SE: Fxttsbburg(}; ‘Pa.. g
o NG e . irsh, Leo En oo vrnnolllt igh &t Columbus, O .. o+ 3
X0 }ﬁg‘,ﬁg;‘}ﬂ'ﬁﬂgﬁﬁ"jj e e Nt N Y 3 SANU  |Jensen, Luther J.. .. 11! 606 Parkside Ave., Buffalo, N. V... 5
2AJ1  |Willey, R."T..............|1460 Bedford Ave., Brooklyn, N. V. 5 |BCR - |{ohnson, I M. E -+ |349 Sienn Ave,, Springfield, Onio.- - 8
TO, . .. entr: ve., Cleveland, O.. .
2A1J 'White, Clinton R......... 484 Clinton Ave., Brook]yn. N.Y... 1 SANL Leppert, John 21611 E. Church St.. Galion, O. ... .. ‘5
THIRD DISTRICT. SUI Lester, Wm. G ..|189 N. Division St., Buffalo, N. Y.. .5
30N Atlee, Charles B.......... 100 Linden Ave., Riverton, N. J... .5 SANQ Lewis, Nelson............ 2921 Urviler St., Cincinnati, Ohio. .5
3MA Bacon, Barry E........... 1527 Girard Ave., Phila., Pa...... .5 8CS Pardridge, Walter T.......|3039 Washington Ave., Saginaw,
3AKP Bargelt, R.L............. Woodstock, Va........c...oeeue. .5 Mich.,....................... )
3AKG  |Basford, Robert F........ 112 W. 17¢h St., W ldwood, N. J.. .5 |iBVA Pearce, Henry A. -1223 Cedar St., Buffalo, N. Y. .5
3RX Buskey, Harry L. .. .. |425 Westover Ave., Norfolk, Va. . .5 S8ANX Phillips, Wm, M 77 Market St., Mt. Clemens, h. .5
3DE Chism, Thomas A.........|3617 O St., N.W., Wahsington, D. C .5 8GJ Piper, Flovd B. . 142 Breckenridge St., Buffalo, N. Y. .5
3AKK Dolbow, Geo. W, ........|215W. 22d St., Wilmington, Del.... .5 SNT Proffit, Jerome B 171 Lincoln Ave., Bridgeport, O. .. 1
3AKI Eisenhard, Stanley E 1512 Gordon St., Allentown, Pa. .. 1 SAP Reich, Herbert. . 11423 Asbury Ave., Cleveland, O, b]
3AKT Eisenhauer, Harry D...... 744 N. 11th St., Reading, Pa...... .5 S8IH Ross, Donald H. 1875 Commonwea.lth Ave Detrmt
3AKM Goldstein, Wm........... 642 N. Clinton Ave. Trenton N. J. .5 .5
3HC Green Daniel J........... 610 Sashington St., Cape May, N. J. .5 SANT Slyfield, Chas. O.. . Frankfort, Mich 1
3AKH Greenfi 1d, Robert H.. . ... 1626 W. Ontario St., Phila., Pa.. .. .5 SANN Somers, Warren A, 151 E. Main St., Bradford, 1
3PR Hamburg, Russell......... 105 E:Tcmcus Rd., Wildwood Crest, 5 S8RP Suterland, Arthur . 10151I %ellevue Drive, Rochester, 5
N T e s N Y . .
3LM Herandez, Roger B........ 1326 Chew St., Allentown, Pa..... .5 8BZ Turnbull, Alonzo E.. 1167 Lagonda Ave., Sprmgﬁel , 1
33AAK Hopkins, Jas. R......... 3214 West Ave., Newport News, Va. .5 8ACI Waller, Nellie M 615 N. 4th St., Cambndge. .5
3AAK Hopkins, Jas. R.......... 3214 West Ave., Newport News, Va. .5 8VT Weaver, Henry C... 1002 Bellaire Ave., Pittsburgh, Pa. .5
3AKN  [Lewis, Max Ju........... 222 Jackson At., Trenton, N. J.... .5 |[8JT Williams, Raymond 1342 Westlake Ave., Lakewood, O .5
300 McCloskey, J. Leonard. ...|112 Broad St., Palmyra, N. J...... .5 3BS Swan, Donald............ 123 Canfield Ave., Detroit, Mich. .. .5
3MR Mande}keml,) Maurice H. .. gg‘éQSN }1‘5éh S;) Phila., Ea.v ..... g NINTH DISTRICT -
30K Paine, Jas. P............. outh St., Portsmout! a. . e .
3AKR  |Phillips, Raymond B... [ 400 W. 24th St., Wilmington, Del.. 5 |98, |Baldwin Edwerd ... o e Dixom b il| - 3
3Q1 Poole, Geo. D............ 2804 Chestnut Ave., Newport News 5 9 éVAZR giumf{, }I’alil))ld D.C. e %0 w. i?ttl)x St., IndJana.pohs, Ind.. 1:5
fhard M 17168 Main St Riverton N T h 9 ue River Power Co...... rete, Nebr.....................
ADE (R Richard M..........|T08 %a;;‘")s;d Riverton N Jiwarl 2 |9AAI  [Bruestle, Walter F., Jr. . ![22 Stérrett Ave., Covington, Ky...| .5
3MQ Ridgway, A. King. ... ... 5 E. Melrose St., Chevy Chaw, Md. 5 gIQ G gurf, Ralph Hd .......... %{7)12]9 5th 8t., Boulder, Colo........ .5
3LL Schaff, MerleS........... Riverton, N. Joo. ... oovvnnne... .5 AA utler, Leonard. eaton, Il....opviie.. s e -8
3BD Smith. Alan P., 3d.... ... 18 E. Madison St., Baltimore, Md. ‘5 9AAC Carlisle, Lloyd............ 716 N. Broadway, Crookston, Minn 1
3AKS Smith, Harry B...........|247 E. Ross St., Lancaster, Pa..... 1 9AAM  |Clough, Kendall.......... 2215 8. Royce 8t., Sioux City, Iowa. -8
3HU Walton, Brewer G........ 1420 N. Bouvier St., Phila., Pa. ... .5 g‘IAVXP gi’:}?;sé %k;’: 0%'1'\,‘1 """" g;lgtﬁhslﬁﬁgﬁi 1\1/\1/11:11:&1}3 e, Towa. | 1 5
3BV Watson, Paul G.......... 214 W Barnard St., West Chester, 5 g JA SC ?bert, Arth(\)xr.B ......... %g%g goto}rlna o K&ve SChm:igo, \1,31 1
"""""""""""""" N orgenson, O. B........... ughitt Ave., Superior, Wis. b
AR [Wat o o e &, & Womingion, Dei| 8 [9AAK  [Knowles, Tvar A1 gg§4n4LerchaXt S Bitnaam |3
i ramer, narew. ......... owe Ave., cago, 1il.. .. ..
3AKF Young Men's Chris. Ass n.]1421 Arch St., Philadelphia, Pa.... B3 o] Lioyd, Norman W.. '12658 W, 39th PL., Chicago, TiL. .. .. 1
FOURTH DISTRICT. OIN Locke, Melvin W.. ...|Independence, Iowa..oovoveenn... 1
4DH Church, Archie W. . .|196 Chapel St., Atlanta, Ga....... 9AAJ Mathison, Michael c.ol Glen Ellyn, IL.... . ..o veevennnn .5
4DD Emory University... o Oxford, Gae oL 1 9AAH Neidlinger, Laurence C. ...|3322 Northwestern Ave Indianap-
4DG Hawkins, Marion......... 14 Richmond Ave., Atlanta, Ga. .. olis, Ind...........coo i inn .5
4DF Johnstone, Henry P....... 106 S. Edison Ave., Tampa, Fla. .. 5 9AAL Newlin, Myron........... 2712 Ind.lanapohs Ave., Indianap-
4DI Rothrock, Wm. S.........|517_ Ridge Ave.,, Winston-Salem,, )} | | oolisg Ind....ciiiiiiiiiii, .5
Y NG e 1 9AAF Oonk, Wm. J............. 2232 A Red Bud Ave., St. Louis,
4BG Watkins, C. E............ Fort Pierce, Fla. ... .. 1 111100 1 AAN Pecha. J. D 2331 S hvemn” e Chicae” i .5
3 9. echa, J.D............... vers Ave., cago, .5
AF B Carl G. F FIFT;,ZDES?ICT St., Altus, Okla. 5 9BQ Rhea, Robin E............ Indianola Rd., Des Moines, Towa,. 1
gBP B el 425 W 10tk St Dalles T 2] '3 ||PAAE  |Russell, V&(’ﬁlfert E. /[5701 Clemens'Ave., St. Louis, Mo. .5
BAK  |Craven, Wm.M....... . |1516S. 12th Ave., Birmingham, Ala| 1 ARG SP,E”‘;:;' Virgil 8. Ao 1550 Uvon Ave., §6. Lowis, Mo 3
5BB Greenlaw, Paul E. ...Franklinton,La................. .5 1 DSOD, VIXBL Deevcver.. ey o T ‘
BAY Hall Hen'ry Beevile Tex' o 3 91Y Singleton, Paul G......... SI%IdKenwood Ave., Indianapolis, 5
sal ﬁggtsi-ntelgrlée- T ;ég?’sc'}f:‘jfg%% St Muskogee, Okla.. 15 |[oAAD  Slents, Daniel R.......... 305 Douglas &t., Fort Wayne, Tnd.. 5
AN Milam. Monroe W 1603 N. 4th St., Waco, Tex. o 5 IWW Smith, Raymond L........ 3005 Fulton St., Chicago, Ill......
3BG Parkes, Thos. F.. ... .. |2a11 ‘Kensington  St.. Nashville : 9IHX Stewart, Lawrence W. .. .. 211 Hicks Ave., Columbxa, Mo. 1
arikes, 1h0S. I v.ovvnen. Tenn & o Nas : 5 ggﬁB %‘;lomalgy I\{I:gtm N........ 3g19HLocust Sé; S(t; JoseIp}:i Mo .5,
......................... . , S 11631 Harrison St., Gary, 1
5BT Selby, Clarence M........ 1163 Locust St., Muskogee, Okla. . . .5 est, Pau o
5AX Simmons, Dorr R......... 528 Merrick St., Shreveport, La.. .. 1 9KE Wilcox, Chas. W.......... 42'17\48 Brighton St., Kansas City, 5
§BE To: , Maurice ;1714 S. 8th St., Waco, Tex......... R | e .
SIXTH DISTRICT. . . N . .
6PG  ISpatafore, Joseph......... [453-AFilbert St., San Francisco, Call .5 . Amateur Radio Stations Licensed by the Bureau of Navigation
SEVENTH DISTRICT. During the Month of February, 1915.
7KY Armstead, Jas. H.........|112E. 6th St., Aberdeen, Wash..... 1 FIRST DISTRICT.
718 Barrett Geo. G 1200 9th Ave., Lewiston, Idaho.. .. 1 Call . Power
7DN Engholm, Bernard........|9 V13 *9th Ave., North VYakima, 1 signal Owner of station, Location of station. kilowatts.
7GR Gratke, Chas. E..........[517 Graii&A'v}a'.,'Ks'tbh'a', Oreg.....| 7.5 |lIEAI  |Abels, CharlesA ......... 43 Nicollet, St., Lowell, Mass.. .. .. 5
7HO Hawkins, Ernest P ...1856 Grand Ave., Astoria, Oreg.. .5 10A Anthony, Richard L.......[336 College St., Lewiston, Me..... 5
7FN Holloway, Wm, L., J [N 428 Hemlock St Helena, Mont . . .5 1ANX Bailey, Willard L.. ...|52 Robins Rd., Arlington, Mass. .. 5
7RK Kertson, Ross J.....vuuts 322% E. 28th St., Portland, Oreg.. b 1ATJ Black, Oliver M...........|19 Charles St., Lawrence, Mass.... .5
TMF Miller, Geo. Fovvveevnnans E. Division Lane, Tacoma 1ATW Brogan, Arthur R. J ...|12 Grigg 8t., Greenwich, Conn... .. 1
5 W ....................... 1 1ASU Brown, Irving M.......... 269 Northrup St., Providence, R. 1. .5
TMW Mitchell, Walter L.. ...... 3613 Densmore Ave., Seattle, Wash. .5 1ATG Carleton, Francis J........|34 Concord St., Charlestown, Mass. .5
70A O'Connor, Wm...... ... [1029 E. Clakkamas St., Portland, 1ASN Clark, Wesley C..........|High School, Arlington, Mass.
OFeg. .o veeeenvnanins ns 5 (has 2 stations)................ 5

(Continued on opposite page)
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OF FICIAL LIST OF LICENSED RADIO AMATEURS NOT TO APPEAR IN ANNUAL GOVERNMENT CALL BOOK.,
UNTIL SEPTEMBER, 1916.
Amateur Radio Stations Licensed by the Bureau of Navigation During the Month of February, 1916. (Continued.)
FIRST DISTRICT—(Cont’d.) SECOND DISTRICT—(Cont’d.) ’
Call Power Call i . . Power
signal Owner of station. Location of station. kilowatts. signal ; Owner of station. Location of station. kilowatts.
1ASK Coggins, Paul P........... 93 Homer St., Newton Center, 2AKB Roberts, Hugh V........ .{118 New York Ave., Jamaica, N. Y. .5
Mass... ..o i .5 2AKH Robinson, Christopher S .|113 Johnson St., nghland Park,
1ASL Davis, Emery W.......... 1045 Beacon St., Newton High- . Nod o .5
lands, Mass.................... .5 JW Schmelzer, Gerhard....... 7301 8d Ave., Brooklyn, N. Y..... .5
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This department is for the sole benefit cf the electrical experimenter.

sufficient interest will be published. Rules under which questions will be answered:
Only three questions can be submitted to be answered.
Only one side of sheet to be written on; matter must be typewritten or else written in ink, no penciled matter considered.

3. Sketches, diagrams, etc., must be on separate sheets.

Questions will be answered here for the benefit of all, but only matter of

Questions addressed to this department cannot be answered by mail.

TRANSFORMERS.

(566.) Morris Schoenfield, New York
City, N.Y., writes:

Q. 1. What advantages have shell type
transformers over those of the core type?

A. 1. They have a larger proportion of
core surface exposed for radiation of heat
and a shorter magnetic circuit, which re-
duces the tendency for a leakage of the
line of force into the air.

Q. 2. Why is the reciprocating steam en-
gine being largely replaced by the steam
turbine, especially for the larger units?

A. 2. Because of the turbine’s higher rota-
tive speed and absence of a multiplicity of
bearings, which in the case of a high speed
reciprocating engine must be maintained in
very close adjustment for the proper opera-
tion of the engine. The angularity and gen-
eral design as well as the to and fro mo-
tion limif its operating speed. High steam
velocity may be used successfully in turbines
and high speeds are not only possible but
practical. :

INTEGRATING PHOTOMETER.

l£567.) George Ackelman, Brooklyn, N.Y.,
asks:

Q. 1. What is an integrating photometer?

A. 1. A photometer which gives directly
by one reading the average light emitted
around a merijdian line.

Q. 2. What is meant by candle foot?

A. 2. The illumination produced by a light
of one candle power at a distance of one
foot from a screen one foot square.

Q. 3. What is the relation between volt-
age and illumination?

A. 3. The candle power of the light in-
creases much faster than the voltage. For
example, a carbon lamp intended to give 16
c.p. at 105 volts will give 12.5 at 103 volts or
19 at 107 volts.

VOLTAGE OF SHUNT DYNAMO.

(568.) Louis Black, Jersey City, N.J.,
inquires: :

Q. 1. How does the field of a shunt dy-
namo build up?

A. 1. After the machine is stopped, the
iron retains more or less magnetism, being
in fact, a semi-permanent magnet. This
residual magnetism furnishes a weak field
which causes a small EM.F. to be induced
in the wires on the armature, as the ma-
chine is started. If the armature and field
coils form part of a closed circuit, the small
EM.F. induced by the residual magnetism
sends a small current through the circuit.
This current then strengthens the magnetic
flux in the field and causes a still higher,
EMUF. to be induced. This again sends
still more current through the field coils,
and: the machine thus quickly builds up its
magnetism, and the voltage to full strength.

Q. 2. What prevents the voltage of a
shunt dynamo from increasing indefinitely?

A. 2. The machine is so designed that the
iron of the field magnet becomes mgre or
less saturated by the time the voltage has
risen to the desired amount. The magnetic
effect is, moreover, dependent upon the

" speed of the inductor moving through it;

the greater the speed, the higher the volt-
age.

TRANSMISSION RANGE.

(569.) Bernard Edelman, Jamaica, L.I,
wishes to know:

Q. 1. The distance that he can cover with
the following transmitting apparatus: 2 inch
spark coil, condenser, helix, spark gap and
an aerial composed of four wires, 60 feet
long and 70 feet high.

A, 1. The distance that you should be
able to cover with your instruments will be
about ten to fifteen miles under favorable
weather conditions.

Q. 2. What is the natural wave length
of my aerial?

A. 2. The natural wave length of your
aerial is 240 meters.

STATIC INTERRUPTERS.

(570.) John Hanly, Montgomery, Ala.,
wants :

Q. 1. A description of a static interrup-~
ter.

A, 1. A static interrupter is a combina-
tion of a choke coil and a condenser, the
two being mounted together and placed in
a tank of insulated oil. It is used on high
pressure circuits and its function is to de-
lay the static wave in its entry into the
transformer coil, that a considerable por-
tion of the latter will become charged be-
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fore the terminals will have reached the full
pressure. .

Q. 2. How is the choke coil and condenser
connected to the transformer?

A. 2. The diagram herewith given shows
the proper connections for the choke coil
and the condenser.

Q. 3. What is the effect of the condenser
in the static interrupter?

A. 3. The condenser, which has a very
small electro-static capacity, has no appre-
ciable effect upon the normal operation, but
a very powerful effect upon the static wave,
on account of its extremely high frequency.

HYSTERESIS.

(571.) Carl Jensen, San Francisco, Cal.,
writes:

Q. 1. What becomes of the energy lost
by hysteresis?

A. 1. It is converted into heat. An ar-
mature or transformer whose iron is hard
will heat much faster than one whose iron
is carefully annealed and soft, since the
area of the hysteresis cycle or loop is larger.
The chemical purity of the iron has much
t(l) do with the amount of hysteresis loss
also. :

Q. 2. What is the chief objection to a
belt drive?

A. 2. The large amount of floor space
required and inefficient method of trans-
mitting power, principally due to slippage
of the belt on the pulleys. =

GROUND WIRE.

(572.) Clark Bell, Hardins, Mont., would
like to know:

Q. 1. If a copper wire 5/16” in diame-
ter will do for a wireless ground?

A. 1. A 5/16” copper wire is suitable for
a ground wire.

Q. 2. Is it possible to receive stations
located in Iowa with proper apparatus at
this point?

A. 2. There is no reason why Iowa sta-
tions cannot be received with proper appa-
ratus.

LOGARITHMIC DECREMENT.

l({573.) John Hancock, Toledo, Ohio,
asks:

Q. 1. What is the logarithmic decrement?

A. 1. The decrement is the amount of
decay in the oscillations of a transmitting
wave. This is due mainly to resistance in
the entire transmitting circuit. It is meas-
ured either by using a decremeter or else by
plotting the characteristic curve of the emit-
ted wave, which is perhaps somewhat dif-
ficult in stations employing high frequency.
If such a wave is photographed by a re-
volving mirror, and the amplitude of two
successive waves in the same direction is
measured, the percentage of damping is de-
termined by dividing the smaller by the
larger values. To calculate the logarith-
mic decrement, take the log of the fraction
obtained and multiply by 2.3026, or take the
natural logarithm of the per cent. of de-
crement. The best and most accurate meth-
od, however, is to employ a decremeter.

FREQUENCY METER.

(574.) Pierpont Wright, Bronx, New
York, wants:

Q. 1. A brief description of a frequency
meter of the induction type.

A. 1. A frequency meter of the induc-
tion type consists of two voltmeter electro-
magnets acting in opposition on a metal
disk attached to the pointer shaft. One
of the magnets is in series with an induc-
tance and the other with a resistance, so
that any change in the frequency will un-
balance the forces acting on the shaft and
cause the pointer to assume a new position,
when the forces are again balanced. The
aluminum disk is off center, so that when
the shaft turns in one direction the torque
of the magnet tending to rotate it decreases
while the torque of the other magnet in-
creases. The pointer, therefore, comes to
rest where the torques of the two magnets
are equal, the pointer indicating the fre-
quency directly on the scale. .

Q. 2. What are some of the objectionable
features of single phase alternators?

A. 2. A single phase alternator has an
unbalanced armature reaction which is the
cause of considerable flux variation in the
field pole tips, and in fact throughout the
field structure.

In order to minimize eddy currents, such
alternators must accordingly be built with
thinner laminations. The large armature
reaction results in a much poorer regula-
tion than that obtained with three phase
alternators.

(Continued on page 274)



August, 1916 THE ELECTRICAL EXPERIMENTER

OSCILLATOR

273
IMPROVEMENT NOTICE
Patent applied for’
We have improved the ELECTRON RELAY twenty-five percent in the last THIRTY
DAYS. This was thought impossible, but we have succeeded in perfecting
The Most Sensitive Wave Responsive Device Known
WE OFFER THIS AT OUR USUAL PRICE,
Double filament, 800 hour guarantee - - $5.50 prepaid
Single filament, 400 hour guarantee - - 4.00 prepaid
Each one guaranteed to be a supersensitive oscillator, detector and
amplifier, and is tested on 3000 miles daylight signals.
Replacements Without Question
PACIFIC LABORATORIES SALES DEPARTMENT
" 534 PACIFIC BUILDING, SAN FRANCISCO, CALIF. . .
THE GENUINE - DETECTOR
INCOMPARABLE AUDIO I RON AMPLIFIER

COMPLETE WITH

TWO=STEP FIIXVA(:EDN(';U%I;EES
AUDIO TRON AND HIGH-TENSION
CAST-IN TYP
Pf}rl\lyEpli3 SgET BATTERIESE
$25.00

(THIS MONTH ONLY)

produced, which is backed by the approval of hundreds of operators? 1f you do you must have an Audio Tron.

similar types of instruments selling at over $100.
LET. SEND FOR IT TO-DAY. GENUINE AUDIO TRON BULBS, DOUBLE FILAMENT, $5.25.

«“NATIONAL’’ 50-VOLTS, HIGH-POTENTIAL, TUNGSTEN BATTERY

NATIONAL ELECTRIC CO.

DO YOU WANT TO INCREASE YOUR RECEIVING RANGE TO 8,000 MILES'?

Do you want to equip your station with the most sensitive, efficient and dependable receiving instrument that science has yet

THISSET SHOULD NOTBE JUDGED BY ITS PRICE! Which isin line with our policy, our main object in selling it at this almost
ridiculously low price is to put it within reach of the multitude of operators who have heretofore been unable to obtain such a set on
account of the excessive and unreasonable prices asked by other manufacturers. For sensitiveness, reliability and audibility it surpasses

LET US TELL YOU SOME MORE ABOUT THIS WONDERFUL SET AND OTHERS IN OUR DESCRIPTIVE BOOK-

One-cell variations cast in type with solderless terminals. Manufactured and designed exclusively for use with Audio Tron and
similar detectors. These batteries are made of the best materials and have a guaranteed shelf-life of twelve months. Price $4.00

2118 Mallers Bldg. 8 South Wabash Avenue, Chicago, Ill.

You benefit by mentioning ‘“The Electrical Experimenter” when writing to advertisers.
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“What y’ Doin’
Now, Bill?”

You don’t have to ask that
question of a trained man, be-

cause you kxow his position is
a permanent one—that he is
not at the mercy of conditions
that affect the untrained man.

You can always be sure of a
good position and a good salary if
you have the special- training that
puts and keeps you in demand.
The International Correspondence
Schools will bring special training
to you, no matter where you live,
or how little spare time or spare

cash you have,

To learn how the I. C.S. can
help you, and how you can easily
qualify for success in your chosen
occupation, mark and mail the at-
tached coupon TODAY. Doing
so costs you only the postage. You
assume no obligation. If you think.
you’re ambitious, marking the cou-

pon will prove it.

Do it NOW.

I.C.S., Box 5318, Scranton, Pa.

— v e PR AR QUT MHERE e m— ——

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 5318, SCRANTON, PA.
Explain, without obligating me,bhow I can qualify for

the position, or in the subject,

ELECTRICAL ENGINEER
Electric Lighting
Electric Car Running
Electric Wiring
Telegraph Expert
MECHANICAL ENGINEER
Mechanical Draftsman
Machine Shop Practice
Gas Engineer

CIVIL ENGINEER
Surveying and Mapping
MINE FOREM’N OR ENG'R
Metallurgist or Prospeoctor
BTATIONARY ENGINEER
Marine Engineer
ARCHITECT
Contractor and Builder
Architectural Drattaman
Concrete Builder
Structural Engineer

efore which I mark X.

SALESMANSHIP
ADVERTISING MAN
‘Window Trimmer

SIGNER
BOOKKEEPER
Stenographer and Typist
Cert. Pub. Accountant
Railway Accountant
Commercial Law
GOOD ENGLISH
Teacher
Common School Subjects
CIVIL SERVICE
Railway Mail Clerk
AGRICULTURE

Textlle Overseer or Supt.

Navigator Spanish

PLUMBING AND HEATING Poultry Ralsing | | German
Sheet Metal Worker AUTOMOBILES [ | Freneh
OHEMIOAL ENGINEER Auto Repairing Itallan

Name,

Occupation

& E

Street

and No.

City _State

If name of Course you wans is not in this list, write it here,
N ’
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QUESTION BOX,
(Continued from page 272)
LOADED TELEPHONE CABLES.

(575.) N. A. K. Bugbee, Philadelphia,
Pa., asks several questions regarding loaded
telephone cables:

Q. 1. How are telephone cables loaded
on the Pupin theory, and how far apart
are the coils placed?

A. 1. The effect of adding inductance
coils to a telephone cable is to augment the
inherent self-inductance of the line and thus
counteract to some extent the storage of
energy in the line, due to its capacity. In

- practice, the inductance coils are placed at
regular intervals along the cable. It is
usual to space them about 214 miles apart
on a 100 mile circuit, thus giving 40 loading
coils in this length of line.

The coils are usually wound on a lami-

nated iron ring. The winding is of insu- -

lated magnet wire wound over the core.
The direct current resistance is about 3
ohms. With alternating currents of tele-
phonic frequency passing through it, its re-
sistance is nearly doubled. By adding in-
ductance to the line in this fashion it is
thus apparent that resistance is being added
also. The predominating problem in de-
signing loading coils therefore is to keep
the resistance low and the inductance high.

Where phantom circuits are concerned,
special loading coils are used, as the coils
hooked-up in the physical circuits exert no
loading effect on the phantom. All four
wires of the cable system are wound on
phantom circuit coils,

In general, the amount of inductance add-
ed to a telephone circuit by the insertion of
standard loading coils, spaced 214 miles
apart, is 50 milli-henrys per mile, or each
coil has an inductance of 125 milli-henrys.
The improved talking efficiency gained by
this amount of loading is, on the average,
stch as to make a loaded circuit of a given
gauge number about three times as efficient
as an unloaded circuit of the same gauge
(wire size). The rate of improvement in
efficiency increases slightly with the in-
crease in gauge of conductor. However,
the rate of copper saving increases much
faster. Naturally there is a limit to the
amount of loading which may be usefully
added to any telephone circuit. Usually it
is considered sufficient, when enough in-
ductance has been added to exactly coun-

teract or neutralize the inherent electro-

static capacity of the circuit. When induc-
tance is added beyond this point, the circuit
is said to be owver-loaded, and oftentimes
under such conditions, the real over-all ef-
ficiency may be less than that of an un-
loaded circuit. American practice calls for
much heavier loading on long lines than
obtains in England or on the Continent.
Each, however, covers different require-
ments in a satisfactory manner.

PUPIN’S NON-INTERFERENCE
ANTENNA.

(576.) Karl Nyquist, Stronsburg, Neb.,
wishes to know :

Q. 1. Where he can obtain information
regarding Pupin’s Non-Interference An-
tenna.

A. 1. We doubt very much as to whether
you can get any information on this new
non-interference antenna, as research work
is still being conducted by Professor M. I.
Pupin. You might write to Professor
Pupin of Columbia University, New York,
regarding his new aerial,

Q. 2. Would it be possible to do sharper
tuning with a loose coupler if the wire on
the primary and secondary is of the same
size?

A. 2. You can tune as sharply with youtr
coupler, providing, of course, that a va-
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_ riable condenser is shunted across the sec-

ondary.

Q. 3. What instruments besides a vari-
p‘mePter are required to do very sharp tun-
ing?

A. 3. A variable condenser will be re-
quired in conjunction with a variometer in
order to obtain sharp tuning with your set.

CHOKE COIL QUERY.

(577). F. S. Taylor, Pittsburgh, Pa.,
writes :

Q. 1. Whether he can use a choke coil
of proper design to reduce 110 volt, 60
cycle current to supply a low-voltage,
4 H.P. induction motor, for driving a
wash wringer. '

A. 1. A choke coil can be used for re-
ducing the 110 volts to the proper voltage
for the induction motor,

Q. 2. He submits a design of a choke
coil and wishes us to give him our opin-
ion of same,

A. 2. The design which you have given
is good, but we suggest that the size of
the wire be increased to No. 12 B. and S.
cotton covered magnet wire, and the num-
ber of turns be reduced so as to obtain
the greatest amount of power for supply-
ing the motor when an overload occurs,

Q. 3. What would be the efficiency of
the choke coil?

A. 3. There should be no trouble in ob-
taining about 75 to 80% efficiency with the
motor when employing this choke coil.

TRANSFORMER QUESTION.

(578.) E. A. S., Bayle, Ind,, asks:

Q. 1. How much current in amperes
will a 4 KW, transformer coil produce,
and how much of the current will the
aerial take up?

A. 1. The transformer will deliver about
%4 to 1 ampere of high frequency current
to the aerial, when the transformer oper-
ates at its maximum efficiency.

Q. 2. What voltage, amperage and watts
will a 75 ohm telephone receiver stand con-
tinuously without heating?

A. 2. The telephone receiver will stand
about .13 amperes at a pressure of 10 volts,
equivalent to 1.3 watts.

=0
*
@) as79
Hook=up for Complete Radio Transmitting Qut=
fit with Measuring Instruments. ’

Holor

HOOK-UP.

(579.) Fred Miles,
N.Y,, inquires:

. 1. If a silicon crystal is more sensi-
tive than galena.

A. 1. It is somewhat difficult to answer
this, as some grades of silicon crystals are
more sensitive than others, and the same
rule holds good for galena. However, if
two sensitive pieces of both crystals are
obtained, and if a proper contact is made
on them, it will be found that the galena
is somewhat more sensitive, although the
silicon is more stable than galena, as it

Queensborough,

-
T
{
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does not require such a light contacting.

wire.

Q. 2. Can an electrolytic detector be
made to oscillate so as to receive undamped
waves by the heterodyne principle?

A. 2. The electrolytic detector cannot be
made to oscillate so as to produce beats.

Q. 3. A diagram of the f{following:
Motor-generator, voltmeter, ammeter,
transformer, condenser, rotary gap,. oscil-
lation transformer, key and hot wire am-
meter.

A. 3. Our diagram gives a proper hook-
up of the above instruments,

WAVE LENGTHS,

15580.) J. Anderson, Memphis, Tenn,
asks:

Q. 1. What is the wave length of my
aerial composed of four wires, 400 feet
long and 80 feet kigh?

A. 1. The natural wave length of your
antenna is 660 meters.

Q. 2. What is the transmission range of
the new de Forest radio telephone set,
employing an oscillion bulb as a generator
for the high frequency current?

A. 2. The average transmission range of
this radio telephone outfit is about 3 to 8
miles under favorable conditions.

Q. 3. Can an ordinary audion tube be
employed as a generator of high frequency
currents?

A. 3. Audion tubes can be used as gen-
erators for producing high {requency
currents provided they are properly con-
nected. The current produced by them is
so small that they are practically useless
for generators of high frequency currents
in radio-telephonic work.

RADIO TELEPHONY.

(581) T. La Blanc, Havana, Cuba,
wishes to know:

Q. 1. What is a closed circuit wireless
telephone?

A. 1. A closed circuit wireless telephone
is a system of radio-telephonic communi-
cation in which the earth is used as the
carrier of the electric current. It consists
of two large metal plates, buried in the
ground. These are widely separated from
each other. Two sets are employed, one
for the transmitter and the other for the
receives. A telephone transmitter and a
battery of high voltage and amperage are
connected in series with one set of plates,
while a wireless receiver and battery, con-
nected with the other set of plates com-
prise the receiver.

Q. 2. How far can such an installation
work?

A. 2. About 3 miles, depending upon the
character of the ground in which the
plates are buried, the distance between the
plates, and the strength of the current
used. By keeping the plates fgrther apart,
greater distance can be covered. '

RECTIFIER.

(582) H. Hickens, Toledo, Ohio, in-
quires:

Q. 1. Is a motor-generator more suitable
for charging storage batteries, employing
gltel_;nate current, than an electrolytic recti-

er’

A. 1. A motor-generator is more suitable
than an electrolytic rectifier for charging
storage batteries.

Q. 2. What is the chemical salt used in
preparing the solution for an electrolytic
rectifier?

Ad. 2. Ammonium phosphate is commonly
used.

Q. 3. What is the advantage of the elec-
trolytic rectifier over the mercury type?

A. 3. It is cheaper to buy or build.

(Continued on page 278)
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ELECTRO-SET XEWS and

BARGAINS

This advertisement should be carefully read by every experimenter

Make Your Own Selenium Cells Electralloy
OITES o <P TS and perform scores of re- TI}e new departure in condenser
= 7 | markable experiments. Our foil, Electralloy has greater
— selenium outfit puts the study t ile st h - .
= of the interesting selenium. VEDSHe 8 rengt. and 18 eas;er to
cell phenomena within the handle than lead or tin foil. It
\ reach of every experimenter. does not wrinkle as readily.

Selenium Cells form the basis : :
of many wircless telephons  LOF these reasons its introduc-
systems, making their study  tl0L ‘py us has met with great
of timely interest. Our outfit and instantaneous success. If

includes a sufficient quantity ) s

of selenium together with the youre plannlng to make a con-

necossary glass tubes, copper  denser order Electralloy. Price,
T S T sheet?, enameled wir% mica, 6 inches wide, 2 cents per

sand paper and @ small tin oven, for supporting the cells s

on a stove during the annealing process, all packed in a foo; pOStrl’ald’ Not less than

neat wooden box with complete directions. Price postpaid, $1.00. 10 feet sold.

i . .
Did You Read the Story? - Dov Beinrs Grost
The story of “Red Head’’ Receivers? How 9 months very . ay vrings Lreater
ago the Electro-Set Co. determined to produgg iclhe Popularity for Electro-Set
finest wireless receiver head-set the radio world has .
ever known.” We’'ll send you this interesting story . R I:JuAsAaT:ste:l I}lllllf::r:l!sover
1 7 mateur: 3l '0fesslo

upontreceg)ié (zlf your request for it. Just drop us the &%2‘%‘&“!8:&2%%%"ﬁe%u‘y‘},‘ig?ﬁ;
?}}EOZ car ,(,) ay. . d 1 1 detector crystals of super-standard

ed Head” receivers were announced only sensitiveness.  Every Electro - Set
month ago. Already they have become the new NAs Sl ATl el
standard of appearance and performance. ‘“Red It is then carefully packed, sealed and
Head” Receivers are sold at the standard price of certified  “Genuine Naa  foted
$5.00. The Electro-Set Co. willingly permits_you reach of the smallest purse.

i 1 AA tested Galena, per crystal, .25c.
to try them for 10 days. Then if you don’t think NAA tested Galena, per crystal. . 20c.
they’re the best receivers you can get for the money NAA tested Bornite Zincite coupie.50c.
you can return them to us and we will refund you Prices include postage to any part of

i i the world. GUARANTEED _the
your $5.00 without question. most sensifive minerals you can buy.
Watch “Red Head” Receivers “Make Good” All Over the World.

Order Your HANDY BOOK
BARGAINS “TODAY Without Fail

Quantities are limited so send your order at once If you want the newest, brightest, most up-to
date description of experimenters’ apparatus to-

Telegraph Relays ate  desenip D ther with page after

We were lucky in obtaining about 200 or more : page of usef ul, inter-
of these relays the Eloctro-set < esting information,

which sold out
so quickly last HANDY BOOK

month. They
need “fixing up”

%ou’ll send for the
lectro-Set Co.'s big
h gam%y quﬂx and
o ne atalogue right mow.
but the coils, ete. (of N §-\KelclV] W This remarkable book
are in_ perfect EDITION B-2 ! 288800 uat more'1 thaAn
"ELECTRICAL THINGS' . ¢ compile.
shape. The parts FON EVERYBODY college professor
worked months with
an exgerlenced buyer
- of electrical apparatus choosing the- items to be
listed. This means that Electro-Set goods are
right in every respeet, scien-

D erm———————————— 0 |0TIC 4.T€ WOTth

g $2.00 to any
experimenter., Any experimenter can readily
put one of these relays into shape in an hour
or he can find countless uses for the interest-
ing parts. Shipping weight 3 lbs., postage

: % tifically and commercially.
extra, Price while they last, 48 cents. Then there’s the page after Positively no
Telephone Relay Magnets page of treatises, tables, dia- | Handy Books
In perfect condition. Resistance about 600 grams, charts that every ex- | sent when 10c
ohms. Size 314 inches long, 3{ of an inch in ﬁerlmentgr finds so handy to | does not ac-
diameter. Core drilled and tapped at one end ave available. . company re-
for 8-32 machine screw. Fibre ends. Norway The Handy Book contains | quest.
core. Heavy rod contacts. Wound with more information than any
No. 36 pure silk covered copper wire. Worth two 25-cent books on the
40 cents. Shipping weight -1 lb. for three, market today. Notwithstanding the tremendous
postage extra. Our special price until sold cost involved in compiling this valuable work, we
three for 25 cents. ‘ ask that you send us only 10 cents in stamps
(Not less than three sold) ?r' &?m acllong wu;hl yo%r req};lest as 8% sign of goog
alth and to partly offset the cost of postage an
. Motor Parts handling. Send your application now.
Build your own toy motors. Three-pole . N
laminated armature shaft, field magnet cores Universal Detector 50c.
and motor frame. Parts worth 40 cents. .

The most sensitive and
complete detector ever
produced at anywhere
near this price. Mineral
holder is a strong saw-
toothed clip and the phos-
phorbronze cat.whisker is
removable. Messagesmay
be received almost any

Special per set, 10 c.  ‘Postage extra 5 cents.

Success!!

Our business is growing bigger and bigger every
day. We know now that the ideas and principles
on which we founded our company are correct and
appreciated by the public. Our business is a
success and we desire to thank our patrons for their distance with this detector
support with the promise of absolutely square and ) which isoffered at the une
fair dealing. usually low price of 50¢. Shipping weight 9 oz, -

ohe Electro-set co.
1874 E. 6th St., Dept. E-3 Cleveland, O.

o
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Electro Importing Co., ) §
236 Fulton Street, New York City.

On your absolute guarantee that
RADIOCITE i8 exactly as described by
you, I enclose herewith 50 cents in
for which you are to send me
prepaul one box containing a generous
piece of tested Radiocite.
money with the understanding that you will ‘
refund it to me at once, should I find the
Raprocrrs unsatisiactory. Youguaranteetoship
within twenty-four hours or return my remittance.

THE ELECTRICAL EXPERIMENTER

Radiocite

«“USE RADIOCITE IN YOUR DETECTOR AND FORGET IT”

ADIOCITE is the most wonderful of all
radio crystals. It is more sensitive than
Galena and far more sensitive than ANY

specially selected grade of a rare erystal chemi-

cally treated by
The mineral that

fully polished surface giving it a perfectly bur-

nished appearance. This crystal is now in use

the most satisfactory of all. It is used with a

medium stiff phosphor “bronze spring, or with a

other crystal or mineral. RADIOCITE is a
our own secret pro-

looks like liquid gold. It has a highly, wonder-
by several governments, and is conceded to be
stiff silver wire, about No. 30 B. & 8. Gauge.

One of the important features of RADIOCITE
is that it does not jar out easily. Each crystal
is tested for sensitivity and guaranteed. RADIO-
ped in tin-foil. Full directions accompany it.
RADIOCITE can
I I I\‘ i any other crystal;
it may be clamped
ntum soft metal. Money refunded if our claims
are not substantiated.
CITE. Prepaid, $0.50.
THE ONE UP-TO-DATE MINERAL

CITE comes packed separately in a box, wrap-
be mounted like

between springs, but it is best to sét it in Hugo-
No. 3939. Generous pi‘ece of tested RADIO-
WHICH EVERY AMATEUR MUST HAVE

WHAT THEY SAY:

The letters which we publish herewith tell our story far better than we could. Hundreds of enthusiastic testimonials fill our files
Read and see what these well-known amateursfrom all parts of the country say. Canyouafford to be without RADIOCITE?

E.I.Co,N.Y.
My dear Sirs:

Regarding your new detector
crystal Radiocite wish to advise
that 1 have received the crystal.

I have used and given samea
careful test and am surprised at
the results recelved with it. I
really conslder it a better grade of}
crystal than any Galena I ever
tried. Although my_station in-
cludes an Audion Detector, I
much prefer the Radtocite for ama-
teur work, for it is very easy to
keep ad usted: NAA comes clear
asa bell. 1 will be glad to recom-
mend your erystal to anyone.

Yours very truly,
E. H. GIDDINGS
Rs,dioStation 9MK., Lanark, Il
Telegrsigh Opera.tor. C. M. &

Lanark, Tl

The E. I. Co.,
New York, N’ Y.
Gentlemen
1have thoroughly tested your,
Radiocite, and find it very stable

Owego, N. Y.

who desire & detector easily ad-
justed, very sensitive, and one
which will hold its adjusiment {n-
deﬂnﬂe%z{; and stay se%ﬁive
OUrs respect Y,
H. G. SMITH

E. I Co, N. Y.

Dear Sirs:

That Radiocitecrystal isone of the
best, I have used. The first time I
tried it stations came in great, some I
had never heard before. I hear N.A.A.
so loud that I can lay the phones on
the desk and hear them. Very truly
JACK HARDY

Littleton, Mass.

Dear Sirs:

think it will
w.

yours,

St. Paul's M. E. Parsonage,
E.I. Co., N.Y. Penn’sGrove, N.J.

I received my Radiocite O. K. and
havehad splendid results withit. It
brought in signals clearer than Galena
or other minerals I have used. I
lease everybody.

. OGBUR

E.I.Co, N.Y. 729 BEuclid Ave,,
Dear Sirs: Baltimore, Md.
I could not express my satisfaction with
‘ the new mineral Radiocite, It is more sensitive
‘than any crystal detector I have ever tried. It
‘ is also permanently sensitive and s .20f knocked
‘ out by the ¥4 K.W. open core iransformer which

I use for sending. 1 mmaln your true friend,

J. POHLMAN

You accept my

E.I.Co., N. Y.

Dear Sirs: June 21st
I havethoroughly tested the Radio-
¢ite which I received fromyou and find
it farsuperiorin all respects to Galena,
Silicon or any other mineral I have

ever used.
Respectfulli}yours,
WM. N. TOWNER

Le Roy, N. Y.

LYNCH

404 Mt. Prospect Ave.,
E.I.Co,N.Y. Newark, N. J.

My dear Sirs:

I received your tested Radiocite and find
it excellent. Assoon as I received it, I put it
in the cup, put the detector spring on and
N.AH. came in so loud he could be read siz-~
teen feet from the If
Yourstruly, HEN RY D WILSON, JR.

IMMEDIATE SHIPMENTS. NO DELAY
Electro Importing CoC.,)

236 Fulton St.,N.Y.

S 0. 0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.9
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) dElecctro Importing Co.,
3(( 226 Fulton St.,N.Y.

_ 4
******************* *,'SmeAddress ......... —

2256 20 26 26 36 26 26 36 56 2 2 36 3 54 54 20 365 5456 26 56 5 54 5426 56 5 5 54 5 5 ¢

S el en 1 um

MADE IN

OR eleven years we have been the largest

distributors of selenium cells in the world.
We have actually sold more such cells than
all other houses combined.

THE ELECTRICAL EXPERIMENTER

AMERICA

much larger than found in the best cells. The
current is supplied to the cell by means of two neat
binding posts. The metal case is nickel-plated.

The ratio of these cells is remark-

Before the European War broke
out we had been selling the well- &
known Gripenberg cell exclusively, 8
but inasmuch as this cell isan impor-
ted one, we have not been able to
secure it for nearly a year.

We now present for the first time
in history a wonderful American-
made Selenium Cell, much more effi-
cient than ANY cell ever handled by
us. It will rank high in electrical
circles as it has several valuable
points not usually found in such

ILLUSTRATION IS FULL SIZE

able. Thus a typical cell in the dark
measures 96,000 ohms, while if ex-
posed to .40 c. p. tungsten lamp, the
resistance drops to 12,000 ohms. This
is a ratio of 8 to 1 which is remark-
able and bespeaks of the high quality
of the construction. Every cell is
guaranteed and we will replace any
not giving satisfaction.

state if you wish a high resistance
or g low resistance cell.

cells, We unhesitatingly recom-
mend it and stand back of all our claims.

Our illustration shows the full size of the cell.
It is built in form of a watch and is entirely fool-
proof. There are no screws, no loose wires—
nothing to get out of order. The over-all size is
1%/'x1%4"". The selenium surface is protected by
glass and can therefore not be injured, even if
roughly handled. The active selenium surface
measures 34" in diameter—a very large surface and

1/2 inch THICK ==

What Catalog No.16 Contains

It contains the largest assortment of
Wireless and electrical experimental
apparatus shown in any catalog Cpub-
lished. In addition are shown Com-
mercial Wireless Sending and Receiving
Outfits, Electric Motors, Dynamos,
Flashlights, Medical Batteries, High
Frequency Apparatus, Plating Outfits,
Toys, Printing Presses, Tools, Sporting
Goods and the LARGEST Scientific
Book section published. This book will
give you as much information as many
books that cost you $1.00 or more. It
contains 658 illustrations, 2,000 articles,
complete Code Chart of Morse, Conti-
nental and Navy Codes, sixteen-page
“TREATISE ON WIRELESS TEL-
EGRAPHY,” list of Call Letters of U.
S. Government and Commercial Ship

=L T RO AMPORTING L 0

Size 7x5%"--2000 Articles

WE HAVE A LARGE SUPPLY ON
HAND. IMMEDIATE SHIPMENTS.
ORDERS FILLED WITHIN 24 HOURS.

No. 517 Selenium Cell as deseribed each $5.00
By. Registered Mail extra $0.12
No. 715 Built-up Selenium Cell (}14!lon ohms.
Works on 110 Volts) . Price each $7.00
No.716 Special Vacuum Selenium Cell.
Reslstan(;z 05%10 ,880 hgg ng?m 5,000) Price $ l 0.00

We Are Sole Distributors of These Cells.

"The Livest Catalog

WEIGHT 1/2 1b, ==

658 ILLUST.

and Shore Wireless Stations, besides a
great many useful tables and formulas.
This valuable book is 7x 514 inches in
size and 14 inch thick, and well bound.

It is sent free for 4c. to cover postage only.

Some of the Questions answered
in Cyclopedia Catalog No, 16:

The Wireless Law of August 13, 1913.
How to Receive Wireless Messages.

How Far You Can Telephone by Wireless.
Wave Lengths of Principal Radio Stations.
How to Erect a Wireless Aerial.

How to Photograph Electrical
Discharges. .,
How toExperiment with Spark '

oils.

How to Test Storage Bat-
teries.

How to Make Tesla
Experiments.

Call Letters of all Com- '
mercial and Gov-
ernment Wireless
Stations.

C e 1l 1 s

IMPORTANT. When ordering .
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How to Receive Time by Wireless. N B . ..

Electro Importing Co.,
2}6 Fulton Street, New York City.

I enclose herewith 4 cents in stamps

' or coin for which please send me your
latest Cyclopedia Catalog No. 16 con-

taining 275 pages, 658 illustrations and
diagrams, including Treatise on Wireless

, Telegraphy, complete list of all U. S. Wire-
less Call Letters, and 20 coupons for your

160 page Free Wireless Course in 20 lessons.

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.
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Switch Points and Knobs

For that New Set You are Making

627
SWITCH POINTS
Doz, 50
628—14" x 1{'"—6/32 $ .30 $ .90
626—14" x 34"'—6/32 30 1.00
627—17" x 1{7—14" shank .36 1.25

601— 8-32 Bushing

602— ¢ w

Gos_ (s [ B
608—10-32 ¢ 05

Send for Catalc;g
MAGUIRE & SHOTTON

814 Lancaster Street Albany, N. Y.

Complete Audion Set $6

including bulb, if you assemble set your-
gelf. Interested? ‘“Experimental Wireless
Statlions,” 1916 edition, by P. E. Edeiman,
tells how. Full information, diagrams
and facts are given concerning all new
ultraaudion, oscillating, Armstrong,
General Electric, ete. circuits. No other
book gives this. Besides you get all of
this information together with a com-
plete modern text on the many othgr
phases of the radio art, all in Edelman’s
‘Experimental Wireless Stations,” for
only $1.80. Get the 1916 edition now,
it shows you how. Postage 15c. ]
Experimenter’s Library $2.85
consisting of “Experiments,” complete in two
arts, and * Experimental Wireless Stations,”
gy P. E. Edelman. Gives full information every
reader wants—chemical, eleetrical, wireless,
mechanical, invention, etc, Former price, $3.50.
Prepaid this month, only $2,885.
Philip Edelman, 1802 Hague Avenue, St. Paul, Minn.

8,000 MILES

is the record {(amateur) with our Audio-
Tron Detector.

THE AUDIO-TRON
DETECTOR—AMPLIFIER—OSCILLATOR
Price postpaid . . $5.50

Jensen Electric Co.

RADIO APPARATUS
and SUPPLIES
SEND STAMP FOR CATALGG

1949 Huron Street  CHICAGO, ILL.

250 «“ ”»
wart  WIRELESS” TRANSFORMER $15.00
3 DifferentPowers
c'g:ﬁ%gﬁt'ﬁ:xﬁ" 14.000 YOLTS Shipplng Weight—20 1bs.
Folders and nformation descriptive of these 1{ K. W, trans-
formers may be had for the asking—also ol our 500 and 750
watt capacities, . .
Winger's Code Charts—larze size Continental—Post
Pald—15c., small or pocket size 10¢. They enable you to
learn the code More Quickly than by any other method.
Our New Detector (cat whisker type)is *‘Some’’ Detect=
or—itis a marvel of eimplicity and dependability—base is of
Vulcanized Fibre and isturnished with Two orystal holders
—one Cupholder and one Looped Spring holder—Post
Pald 50c. WINGER ELECTRIC & MFG. €O, 711
So. Dearborn St., Chicago, Iil.
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QUESTION BOX.
(Continued from page 275)
RADIO TIME SIGNALS.

(583.) Verne Schuman, Missouri, writes :

Q. 1. What is the receiving range of 2
radio set consisting of an 800 meter loose
coupler. fixed condenser, galena detector,
2,000 ohm headset, and inverted “L” type
aerial 50 feet long and about 50 feet high?

A. 1. You should have no trouble in re-
cetving stations from about 300 to 400
miles.

Q. 2. Could I receive the time signals if
I used a loading coil?

A. 2. We doubt very much whether you
would be able to receive time signals when
you add a loading coil, as your aerial is
small and your receiving instruments are
not sensitive enotigh to receive Arlington.
However, we would suggest that you add
a vacuum detector and variable condenser
to your set, and lengthen your aerial to
100 or 150 feet.

TELEPHONE DIAGRAM.

(584.) Paul Simpson, Newark, N.J,,
writes:

Q. 1. Please give telephone diagram em-
ploying batteries and magneto for ringing
purposes. :

A. 1. The diagram given herewith shows
the proper connections.

Q. 2. What is the synchronous speed of
a 12 pole induction motor operating on a
60 cycle circuit, and how do you obtain the
result?

i«

rz2zq

RN ¢ J

Connections for ‘“Magneto Call”’ Telephone Sys=
tem. The Magneto Is Usually Equipped with an
Automatic ‘“Shunt’ Allowing the Bell to Ring
without the Current Having to Pass Thru the
Impedance of the Magneto Armature.

A. 2. The synchronous.speed of the in-

duction motor is 600 R.P.M. and the re-
sult is obtained.as follows: .

RP.M. = 275 % 60

f=frequency in cycles per second
P=number of poles

50 11120 % 60 = 600 R.P.M.

where

DYNAMO QUERIES.

(585.) 1. Haynes, Little Rock, Ark.,
asks:

Q. 1. What should be done if a dynamo
is overloaded?

A. 1. If the current is more than 50 per
cent above the rated capacity of the dy-
namo, and if it continues more than a few
minutes, the main switch should be opened.
If the machine is supplying a lamp load
whose sudden extinction might cause a
panic and endanger human life, one should
risk injury to the dynamo rather than
open the circuit. When it is unsafe to
shut down, the dynamo may be relieved by
changing the regulator so as to lower the
voltage, until the lamps give only a dim
light. The current will decrease with the
voltage. Modern built machines will carry
50 per cent overload for two hours safely.
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Q. 2. How can a dynamo lose its resid-
ual magnetism?

A. 2. A dynamo may lose its residual
magnetism by rough handling or by stand-
ing long unused. Sometimes the armature
reaction, glue to a heavy short circuit, will
demagnetize or even reverse the field mag-,
net. Sometimes also, the induction current
due to lightning will demagnetize or re-
verse the field. ) '

In some power stations this frouble is
often experienced due to the fact that the
field of the dynamo is situated so that the
earth’s magnetic field passes through it at
right angles. The field should be placed
in the magnetic meridian, i.e., in a line from
north to south.

Q. 3. What remedy should be applied
when a dynamo becomes reversed?

A. 3. Reverse the residual magnetism by
current from another machine or from a
battgry. If this is not convenient, the con-
nections between the machine and the lne
may be transposed or crossed, so that what
was formerly the positive terminal of the
dynamo is now the negative, and vice versa.

DYNAMOMETER,

. (586.) Edward Pierce, Cleveland, Ohio,
wishes to know:

Q. 1. How does a dynamometer work?

A. 1. When current is passed through
both coils, the movable coil is deflected
against one of the stop pins. Then the
torsion head is turned to oppose the move-
ment until the deflection has been overcome,
and the coil brought back to its original
position. The angle through which the tor-
sion head was turned, being proportional
to the square root of the angle of torsion,
1s multiplied by the calculated constant fur-
nished by the maker of the instrument.

Q. 2. How is the dynamometer arranged
to measure watts? ‘

A. 2. When measuring watts, the instru-
ment should be so arranged that one coil
carries the main current, and the other a
small current, which is proportional to the
pressure or voltage.

TURBINES.

(587.) Charles Applebaum, Chicago, I11.,
requests:

Q. 1. A description of an impulse tur—
bine.

A. 1. One in which the fluid is directed:
by means of a series of nozzles, against
vanes which it drives.

Q. 2. What is a reaction turbine?

A. 2. One in which the pressure or head
of the water is employed rather than its
velocity. The current is deflected upon the
wheel by the action of suitably disposed
guide plates, the passages being full of
water. Rotary motion is obtained by the
change in the direction and momentum of
the fluid.

Q. 3. How many classes of reaction tur-
bines exist?

A. 3. There are three classes of reaction
turbines, namely, the parallel flow, inward
flow and outward flow.

WIRING FORMULA,

(588.) Gaston Lang, Los Angeles, Cal,
wishes :

Q. 1. A formula for calculating the size
of wire used in single phase alternating
current circuits.

A. 1. The formula which you desire for
figuring out the size of wire used in alter-
nating current lighting circuits is herewith
given:

_CXLX216

S D
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where .
S=cross sectional area of the wire
in circular mils.
C=current in amperes.
L=length in feet one way.
21.6==a constant.

D=—drop in volts.

Still another formula that can be used is:

_ WXLXK
T % Loss Vis. X V

where
S—cross sectional area of con-
ductor in circular mils.
W=watts.
V=volts.
L=length in feet.
=2,160 for D.C.; 2,400 for single
phase, all lights; 3,000 for sin-
gle phase, motors and lights;
3,380 for single phase, all motor
load.
The per cent of loss is determined by em-
ploying this formula:

% loss = % % 100
1
where

D=drop in volts,
V.=impressed voltage,
100=a constant.

INDUCTION MOTOR.
(589.) Frederick Gensen, Middletown,

Conn., asks:

Q. 1. How is the speed varied in induc-
tion motors?

A. 1. There are several methods used for
changing the speed of induction motors,
one of which is by taking off taps from the
motor windings, and by the aid of a double
throw switch, the number of poles can be
changed to half of the previous number.
This, however, only gives two speeds.

“Three-speed motors are sometimes made

applying the above principle. For gradual
variation in speed, resistance may be in-
serted in series with the primary winding,
and as the EM.F. per phase is cut down,
the torque becomes less and the speed de-
creases. In some a variable resistance or
impedance is inserted in the rotor circuits.

Q. 2. Why is iron more largely used in
the frame of covers of induction meters
than in direct current meters?

A. 2. Iron has very little chance to be
permanently magnetized on the induction
meters, as they are exclusively operated on
alternating current. :

Q. 3. What causes humming and rattling
in induction motors?

A. 3. Humming and rattling are usually
due to vibrations of loose parts.

FLAMING ARC.

(590.) Walter Hickshaw, Boston, Mass.,
asks:

Q. 1. What is a flaming arc?

A. 1. The flaming arc lamp uses elec-
trodes consisting of a carbon shell with a
core of powdered carbon, mineral salts and
a suitable binder. The mineral salts make
the arc highly luminous, so that the total
amount of light is about triple that from
ordinary carbons, using equal energy. On
account of the fumes and the residue from
the mineralized carbons, the arc must be
well ventilated, and it is best suited for ex-
terior lighting. The electrodes are usually
inclined, making a narrow “V” and throw-
ing most of the light downward, the arc
being deflected by an electromagnet.

Q. 2. What methods are used for taking
the static electricity away from shafting
and machines?

A, 2. The best way is to ground the
hangers or some other stationary part, by

- YOU CAN “SEND”
1000 MILES

Make your wireless reach greater distances
—transmit hundreds of miles further—with
a THORDARSON WIRELESS TRANS-
FORMER. We constantly receive news
of unusual distances attained with the aid
of the THORDARSON—often as high as
1000 miles. Gives a stronger, steadier
spark, instantly adjusted without dis-
connecting transformer or cutting off
current. Amateurs everywhere are get-
ting the best results with the

THORDARSON

WIRELESS TRANSFORMER

Magx}eti‘c Shunt makes possible instant adjustment of current while sending,
just like the big commercial stations. Yet the THORDARSON' costs only halt
as much as the open-core type. Wonderfully flexible, easily attains resonant
condition. No impedance or choke coils needed. Assembled in heavy black
enameled iron frame, shunt yoke adjustment in cast brass. Secondary terminals
of polished hard rubber with brass core for easy adjustment. 14, 34 and I-KW.
capacity, standard winding for 100-120 volts, 60-133 cycle. Special windings to
order. Write today for illustrated folder.
Made by the Builders of the 1,000,000 Volt

Transtormer at the San Francisco Fair

Thordarson Electric Mfg. Co., 5¢ S0 JEFEERSON STREET

R T r R
Build Your Own Wireless Transformer!
You can secure the most efficient amateur instrument
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A Packard Transformer will enable you to cover maxi-
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Let us tell you how you can do part of the work your-,

self and get this excelient transtormer at a remarkably low
cost.

‘Write.
Tor'
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and Prices

ém goﬂﬁly Warren, Ohio

Get Louder Signals—Save $2.50

July 31 is the last day we will ship this selective and efficient $8.00
tuner for only $5.50. The big increase in the cost of wire, brass, etc.,
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bulletin 108. Send 2-cent stamp for bulletin. .

COLBY’S TELEGRAPH SCHOOL, AUBURN, N. Y.
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means of a wire fastened to a wdter, gas
or steam pipe, or to a rod driven into
damp earth. For wooden pulley drives a
grounded metallic comb is placed about %
Jinch from the belt.

'MAGNETIC SATURATION OF

(591.) John Warlet Brooklyn, N.Y.,
wants to know:
‘ Whaft is ;neant by the magnetic
> . saturatlon of iron:
No. 8654 C%;?l‘gls?r l;f,f;g Variable A, 1. This may be explained by the ac-
1companymg curv?l, mlw_hu:hbthe curv;:ld
ine represents the relation between the
Our Catalog 36E magnetizing current and the resulting
illustrates and de- magnetization. After the iron has been
magnetized once, it retains a certain amount
scribes about 300 as indicated by the curve, beginning at
. . some distance above zero. For small mag-
articles of wireless ap- netizing forces, the permeability of iron is

paratus as well as other appliances. small and the magnetism increases slowly.

"~ X=Soturotion pomnt

SAFETY FIRST

You maysometime get satisfactory goods
of another make. But you are always safe
and sure in Bunnell make. 36 years’ ex-
perience making

High Grade Instruments
counts. Most reput- R
able dealers stock our

appliances. Insist on

100 Amp. 600 Volt Light= "

getting them. No. 8809,
: ning Switch, $3.00

Send stamp for it, to .

J. H. Bunnell & Co.’s

Radio Dept.
No. 8804, Jove Crystal Detector Holder
8:3""" orcelain Base o . . $125 32 Park Place New York

e Composition Base . . . 1.5

L —

X 1

Mogneric [lux

2557
Magnerizing Current (@)

Showing Saturation Point or ¢“Knee” of Magnes

tization Curve for Iron. Beyond point "X" the

Proportionate Amount of Ampere-Turns Re~
quired for Increase in Flux is Very High

The permeability then increases, and the
magnetization increases rapidly umtil the
iron approaches the saturation limit. The
upper sharp bend in the curve is called the
saturation point, since after the iron has
been magnetized up to this point, it is diffi-
cult to magnetize it much more strongly.

OZONE.

(592.) Paul Gilber, St. Louis, Mo., in-
quires:

Q. 1. How is ozone made?

A. 1. Ozone is made from the air which
is electrified. An ozone generator consists
of two conducting surfaces which are well
insulated from each other, and placed at
such a distance apart that when oppositely
- charged there will be a silent discharge be-
tween them as the electricity slowly passes
from one to the other across the inter-
vening air. ‘When air passes between such
a surface, the oxygen of the air, which is
composed of two atoms to the molecule, is
dissociated, and recombines into ozone.
Each molecule is then composed of three
atoms.

Q. 2. What is a line of force?

A. 2. A line of force is the expression

AAAAAKIIIAIRAIKIRARARIAIAAAARRAAKARAARAKAAK AR AAAK KAk K**¥ | used to indicate either the direction or the

strength of a magnetic force. The unit
Boys! IH[elre Is Your Laboratory!

magnet pole is a magnetic pole of such
strength that it will repel an equal pole

CHEMCRAFT
A Complete Qutfit of
CHEMICA

with a force of 1 dyne when at a distance
of 1 centimeter apart. Any magnetic field

‘ L - (39 Chemical Reagents) in which such a unit pole is attracted or
o ﬁ\l;g{}é{gg%so i\L(SAII( Tlhqaeggsfgrghﬁnggﬁims) repelled with a force of 1 dyne is said to
‘f:wwﬁ for performmg over 50 Different Experiments. have a strength of one line of force per
e Each experiment can be repeated many times.

square centimeter.
Under the heading ‘‘Chemistry and Its Appli- -
cation to the Industries” are many experiments SKIN EFFECT.

in which the products of our great chemical in-
dustriesarereally manufactured onasmall scale, .(593') H»enry Kamfort, Orange, NJ o
wishes to kriow:

Everythingisexplainedinaclearinterestingway. v .
Q. 1. What is skin effect?

Chemcngg also cont;:,;r;gk 30 msIr:terioustefxperi-
ments in emical ic. 's great fun to fe 3 .

show these to your friends. A. 1. This is the tendency of alternating

With this outfit all txptﬂmml; new appearing in cur.rents to avoid the central portions of

solid conductors, and to flow or pass over

the outer part of the conductor. Skin effect

%

R RO

“Experimental Chemistry” itthe “Elecirical Experi-
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A. 2. Tt is due to eddy currents induced
in the conductor.

Q. 3. What is the reactance of an alter-
nating current having a frequency of 133
cycles passed through a coil whose in-
ductance is .3 henry. How do you obtain
the result?

A. 3. The inductive reactance of current
is 250.7 ohms and this is obtained by sub-
stituting the proper values in the following
formula:

X=2= FL
where
X=inductive reactance in ohms,
2w =constant ( »=3.1416).
F=frequency in cycles per second.
L=inductance in henries.

Here X=2x3.1416x133x.3=250.7 ohms.

Q. 3A. What current would flow through
such a coil, its measured resistance being
10 ohms and the line potential 100 volts
(effective) ? :

A. 3A, The effective current in amperes
is given by the expression: )

| R
T VR X

where
E=effective volts.
I—effective amperes.
.R—ohmic resistance (measured or
D.C.).
X=inductive reactance in ohms.
Hence I is in this instance:

100

T ——————— .39
I= /70 4250.72 O 39 ampere

PR, Crcui 2200 volks

ARAAAA

|
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@594 .fecoﬂ)m/ 220 Volfs

Delta Connection of Three Transformers on a
Three Phase A. C. System.

TRANSFORMER CONNECTION.

(594.) Paul Dikeman, Atlanta, Ga., asks:

Q. 1. What is a delta connection and
how is it made? .

A. 1. In the delta connection both pri-
maries and secondaries are connected in
delta grouping, as shown herewith.

Q. 2. What advantage has the star con-
nection over the delta connection?

A. 2. Each star transformer is wound
for only 58% of the line voltage. In high
voltage transmission this admits of much
smaller transformers, built for high pres-

sure than is possible with the delta con-

nection. :

ARMATURE.

(595.) I. Langton, Columbus, Obhio,
wants to know:

Q. 1. How is the armature of a booster
alternator connected?

A. 1. Tt is connected in series with the
input circuit on the converter.

Q. 2. How are the field windings con-
nected?

A. 2. They are either fed with current
regulated by means of a motor-operated
field circuit rheostat, or joined in series
with the commutator leads of the con-

verter.
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275 Morris Avenue -

DO YOU HEAR YOUR WIRELESS
SIGNALS LOUD AND CLEAR?

If not you want a

Multi-Audi-Fone - -~ $18.00

With Special Head Set 23.00

Two-Step M-A-F - - 60.00
Un-Damped-Waver

$45.00 & 100.00

Detector Fone 35.00
Telephone Voice Mul-
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ceiving Set -~ - -

5.75
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Elizabeth, N. J.

Send two-cent stamp for Bulletin
No. 3

Arnold Navy Type Loose Coupler|

PRICE, $15.00

. Owing to the peculiar construction and wind-
ing of this instrument it is possible for those de-
siring to hear the Arc_Stations, to do so on this in-
strument. A special Hook-up is needed in order to
get up to the wave length.

To those ordering an instrument such Hook-up will )

be furnished gIratis.

t is as in the past the Right instru-
ment to do all first class receiving with.
Workmanship and materia] the best.

Send 2-cent stamp for Bulletin No. 8,
which describes fully, also shows .the
finest line of Switch points, Rubber
knobs and accessories on the Market.
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135 East 119th Street, New York City
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wires to corrode, lasts a lifetime. Its ease of
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to the appearance of your set.
B Battery Potentiometer complete$1.00
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HEAT CALCULATION.

(596.) K. Frieden, Hoboken, N.J., would
like to know:

Q. 1. What is the relation between volt-
age and candle-power in regard to an in-
candescent electric lamp?

A, 1. The candle-power of the light in-
creases much faster than the voltage.

Q. 2. What is meant by the smashing
point of an incandescent lamp?

A. 2. As a lamp gets old its candle-
power and efficiency drop off, so that after
a certain point it becomes cheaper to throw
a lamp away, or to smash it and get a new
one, than it is to continue to use the old
one. The smashing point is generally
reached when the candle-power of the
lamp has fallen to 80% of its initial value.

RADIO ENGINEERS HOLD JUNE
MEETING.

At the June meeting of the Institute of
Radio Engineers, held on Wednesday even-
ing, June seventh, at the Engineering So-
cieties Building, 33 West Thirty-ninth
Street, New York City, a paper on “Are
Oscillations in Coupled Circuits” by Profes-
sor Hidetsugu Yagi of the College of En-
gineering at Sendai, Japan, was presented,
The efficient transfer of energy from the
primary to the secondary and the produc-
tion of overtones were fully treated upon
in an interesting way. The paper was il-
lustrated by many valuable, experimentally
determined curves, showing the action and
intetaction of the oscillations in various
types of circuits.

$2500 TO ANYONE WHO SOLVES
THIS ELECTRICAL PROBLEM.
(Continued from page 241)

We wish to mention for the guidance
contestants that common
schemes employing condensers across the
interrupter “break,” magnetic blow-outs, re-
sistances and inductances connected across
the circuit-breaker, etc, have been thor-
oughly tried out without success. There-
fore the solution is not as easy as would
seem at first glance.” We feel confident,
however, that there is a successful way to
operate the circuit.

The above problem can undoubtedly be
solved by anyone who will concentrate his
mind on it. Every experimenter, student
and engineer should try a hand at this in-
teresting problem. The result of the con-
test will be published in an early issue.
The editors of this publication wish to
state emphatically that the offer here made
is thoroughly genuine. We have stated the
problem; solve it correctly and the money
1S yours.

Important. Please note, that it is not of
paramount importance to improve the pres-
ent interrupter; the main object is to vib-
rate B as set forth above. Any new in-
terrupting scheme that does the work sat-
isfactorily will solve the problem. No com-
mutator schemes can be used as these are
patented already.

All communications should be addressed
to “Editor Interrupter Contest,” and the
following rules should be observed.

Sheets should be written on one side
only.

No pencil writing acceptable.

Drawings must be on a separate sheet;
all drawings to be in pen and ink.

In case the idea proves acceptable to
the Piano Company, on paying $25.00 for
the idea, they immediately assume con-
trol of the device as well as all patent
rights belonging thereto. The sum of
twenty-five dollars has been deposited with
the Experimenter Publishing Co. to be
paid over to the winner. The contest closes
August twentieth and no letters will be
considered after that date. )

You benefit by mentioning “The Electrical Experimenter” when, writing to, advértisers. K
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STANDARD RADIO TERMS

DEFINED.

Approved by the Institute of Radio

Engineers.

Under this head we will define the most im-
portant radio terms each month, Save them and
by pasting each in a book (properly indexed) you
will have a handy radio dictionary.

53. Decrement, Linear,

of a Linearly Damped
Alternating Current: This is the difference
of successive current amplitudes in the
same direction divided by the larger of
these amplitudes,

Note: Let I, and I,+1 be successive
current amplitudes in the same direction
of a linearly damped alternating current.

Then, the linear decrement

b= In—In+1
In
Also: I¢==I,(I—bfD),
where I, —initial current amplitude,
—current amplitude at time £,
f—=frequency of alternating cur-
rent.

54. Decrement, Logarithmic, of an exponentially

damped alternating current: This is the
logarithm of the ratio of successive current
amplitudes in the same direction. .
Note: Logarithmic decrements are stand-
ard for a complete period or cycle.
Let In and I,+1 be successive current
amplitudes in the same direction.
d=logarithmic decrement,

—_ I~ I" —_—
Then, & = logs Tegp where & = 2.718+.

55. Decremeter: An instrument for measuring the

56. Detector:

57.

58.

59.

60.
61,

62.

63.

Diplex Reception:

Factor, Form:

logarithmic decrement of a circuit or of a
train of electromagnetic waves.

That portion of the receiving ap-
paratus which, connected to a circuit carry-
ing currents of radio frequency, and in
conjunction with a self-contained or sepa-
rate indicator, translates the radio fre-
quency energy into a form suitabe for
operation of the indicator. This transla-
tion may be effected either by the con-
version of the radio frequency energy, or
by means of the control of local energy
by the energy received.

Device, Acoustic Resonance: A device which

utilizes in its operation resonance to the
audio frequency of the received signals.
The simultaneous recep-
tion of two signals by a single operating
station.

Diplex Transmission: The simultaneous trans-

mission of two signals by a single operat-
ing station.

Duplex Signaling: The simultaneous reception

and transmission of signals.

Excitation, Impulse: A method of producing

free alternating currents in an excited cir-
cuit in which the duration of the exciting
current is short compared with the dura-
tion of the excited current.

Note: The condition of short duration
implies that there can be no appreciable
reaction between the circuits.

Factor, Damping: The product of the logar-

ithmic decrement and the frequency of an
exponentially damped alternating current.

Let Io—=initial amplitude.

I+ —amplitude at the time ¢,

g=base of Napierian logarithms
(2.7184),

a—damping factor,

Then, I; = I, £-0t
The form factor of a sym-
metrical antenna for a given wave length
is the ratio of the algebraic average value
of the R, M. S. currents measured at all
heights to the greatest of these R. M. S,
currents. )

Note 1: For a given R. M. S. current
at the base of the antenna, the field inten-
sity at distant points is proportional to the
form factor times the height of the antenna,

Note 2: The effective height (height of
center of capacity) is equal to the form
factor times the actual height of the an-
tenna.

Note 3: The limiting values of the form
factor for various types of antennas are as
follows: .

Linear or Vertical Antenna: Long
waves—lower limit — 14, for fundamental
—Ilower limit=—=2# . Flat Top Umbrella
Antenna: Long waves—upper limit—==1:

Note 4: The form factor varies in a
given antenna at various wave lengths due
to variation of the current distribution.

64. Frequencies, Audio (abbreviated a. f.): The

frequencies corresponding to the normally
audible vibrations, These are assumed to
lie below 10,000 cycles per second.

65. Frequencies, Radio (abbreviated v.f.): The

frequencies higher than those correspond-
ing to the normally audible vibrations, which
are generally taken as 10,000 cycles per
second. See also Frequencies, Audio.

Note: It is not implied that radiation
cannot be secured at lower frequencies, and
the distinction from audio frequencies is
merely one of definition based on con-
venience,
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The Oscilaudion has established a new
World’s Long Distance Receiving Record of
9,000 miles. The Oscilaudion is used at Har-
vard University and by advanced experiment-
ers throughout the country. Most of the large
universities are now using the Oscilaudion in
their experimental radio laboratories.

_WARNING —The success of the Oscilau-
dion has caused unguaranteed, inferior, single
filament imitations to appear on the market.

GUARANTEE—Every Oscilaudion s guaran-
teed super sensitive as detector, amplifier or oscil-
lator, and s further guaranieed to reach the user
in perfect condition.

DEALERS AND JOBBERS—Here is your
chance to Cash In on the enormous de-
mand for the OSCILAUDION. The Pure
Electron - Discharge OSCILAUDION has

created a sensation.
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T trese swrs FREE

Since we published these two books last
January, over 6000 of each have been
sold. If you are a wireless experimenter,
yon can ill afford to be without these two
latest authoritative works, published by
the one concern in America, that knows
what the “How-to-make-it Fiend” really
wants. In these two hand books are
concentrated the most important, up-to-
date wireless instruments and directions
how to make them. They are by far the
most successful wireless books of the
season. Size of each book is 5x7 inches,
substantially bound on a good bock
paper. The covers are in two colors.
We really can not praise these works
too highly. You will be delighted with
them. -

These two, 100 page books, each contain-
ing from 88 to 90 illustrations, are sold by
us regularly at 25c. a piece.

In connection with this most remarkable
offer you can now get them ABSOLU-
TELY FREE, for a very limited time.

A WL Ghan N EEE St S MM NI GERE S SRS SENG RGN EENY SN TEED Gmae S S

EXPERIMENTER PUB. CO., 233 Fulton St., New York

Gentlemen:

On your absolute guarantee that your two big Wireless Handbooks are just as
deseribed by you, you may send me same FREE. All charges prepaid. You are to
send me these books at once, and enter my name for a full year’s subscription to the
Electrical Experimenter, 12 numbers, for whick I enclose *$1.00, the price of the Electrical
Experimenter alone. . .

(If a 2-year subscription is desired, enclose $1.85.)

My Qddress 8., o vttt uunooenanessseeeaseeeeasnsunaseseasssseosssessnnsnsnans
(8) *Canada and Foreign Countries, $1.50—2 years, $2.85.

You benefit by mentioning “The Electrical Experimenter’” when writing to ndvertisers:
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DEPENDABLE !

R “Marvelectric”
'Experimental
- Laboratory

A complete outfit for performing in-
humerable experi ments.ple)emonslt];ga.tes $ 3 . 75

2
ELECTAIC SPELIALTIES

Magnetism, ~ Solenoi: Resistance,

Motors, Dynamos, et%?' Strong, dur-
szt Bcliolet S o

. e, you are interes n electrics you
h should have one. v

AT ALL LIVE DEALERS

Insist on your dealer showing you the Knapp line—
Knapp goods are best. 1 your dealer cannot supply
you, order direct. Complete catalog sent on request.

KNAPP ELECTRIC& NOVELTY CQ* i
523 West 51st Street, N. Y. City

(TSI
BEST RESULTS

obtained with

MARKO

STORAGE -
BATTERIES

for Audion use

%
§

; .
It is a well-known fact among up-to-date %
wireless engineers and experimenters that £
the Audion operatesat a higher efficiency &
~when controlled by a storage battery that s
gives constant voltage. Marko Batteries %
are designed to meet these conditions. g
=

e

Guaranteed highest quality and lowest prices.
Some Popular Sizes.
Volts Amp.H.R List Net
Capacity  Price
4C2 4 40 $ 7.00 .20
6C2 6 40 10.00

Descriptive Circular upon request.
PAUL M. MARKO, 1191 Bedford Ave., Brooklyn, N.Y.

Type

NEWEST FORM OF ELECTRICITY
FOR YOUR OWN PERSONAL USE

The VIOLETTA HIGH-
i FREQUENCY GENERATOR
il i» used and endorsediby thou-
[ sands of physicians. It gene-
i} rates the Violet-Ray High-
i Frequenoy Current whioch is
@l used with wonderfully quick
results for facial, soalp, and
body treatments.
Compact, efficient, rates on
:lu;m::ic o:‘ f']i.rectdcggreent, be-.l:id
ant ran .
A wie‘:z‘t?& marvel in egg:t:ructlon.

Write for our beautifullyillustrat-
ed booklet 62 G.

AGENTS and DEALERSRESPOND

Bleadon-DPunn Co., 208 N. 5th Ave., Chicago, IIl.

-an anode and a cathode.

GROBET SWISS FILES

Are the standard of excellence in
files, and have been for over 100

years., We send postpald as an in-

&tmduwr 48 filles especially adapted

for tool makers and machinists on

receipt of $5.00. This is a chance to get a set of

files you'll appreciate and we'll get future orders.
MONTGOMERY & CO.

100 Fulton Street New York City

Experimental and Model Work
ELECTRICAL INSTRUMENTS AND
FINE MACHINERY

Inventions developed. Special Tools, Dies,
ear Cutting, Etc.

HENRY ZUHR
32-34 Frankfort Street New York City
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66. Frequency, Changer: See Changer, Frequency.

67, Frequency Group: The number per second of
periodic changes of amplitude or fre-
quency of an alternating current.

Note 1: Where there is more than one
periodically recurrent change of amplitude,
or frequency, there is more than one group
frequency present.

° Note 2: The term “group frequency”
replaces the term ‘‘spark frequency.”

68. Frequency Transformer: See Changer, Fre-
quency.

69. Fundamental of an Antenna: This is the low-
est frequency of free oscillations of the
unloaded antenna. (No series inductance
or capacity.)

70. Fundamental Wave Length: The wave length
corresponding to the lowest free period of
any oscillator,

71. Gap, Micrometer: A device for pretecting any
apparatus from excessive potentials, and
consisting of a short gap designed for fine
adjustment.

72. Ground: A conductive connection to the earth.

73. Height, Effective, of an Antenna: See Factor,
Form; Note 2.

ELECTRICITY NOW RIDS TREES
AND PLANTS OF INSECTS.

(Continued from page 229)

whole area with a solution. Large con-
ductors in the form of metallic plates are
then placed in the trenches and connected
to the current supply.

When the plant itself, such as a tree in
an orchard, is to be treated, the solution
carrying the element adapted to destroy
the insects is made the electrolyte in an
electric apparatus, and the plant then
sprayed with the solution after decompo-
sition has taken place through the action
of the electric current.

A very simple and economic means of
accomplishing this object is the following:
On a vehicle is placed a tank suitable to be
converted into an electric apparatus by
filling it with the required electrolyte,
and immersing therein two electrodes,
If preferred, the
tank may be divided into two compart-
ments. The motor power of the vehicle, if
self-driven, is coupled to a generator and
to the leads of the dynamo are connected
two electrodes. The vehicle is moved to
the tree, if an auto-truck is used, and the
dynamo is started. Electric currents are
sent through the electrolytic apparatus,
thereby electrolyzing the solution and free-
ing the element adapted to destroy the in-
sect, either in the form of a gas or in the
form of a gas-bearing solution.

In the schematical arrangement shown
in our illustration the truck used to carry
the spraying outfit is fitted simply with an
electrical motor of a small size, which
drives the rotary pump for producing the
spray pressure. The supply wires are also
connected through a controlling rheostat
to the decomposition or electrolyzing tank.

Various materials may be used for the
insecticide, among them common salt or
chloride of sodium. When salt is used,
the electrolytic action generates chlorine
in the positive compartment, or in the re-
gion of the positive electrode. This chlo-
rine while in its gaseous state or dissolved
in the liquid, is one of the most powerful
insecticides known, not only for spraying
plants themselves, but also for the purpose
of purifying the soil in which the roots
grow. In making use of the electrolytic
solution, either the contents of the posi-
tive compartment alone may be used, or
it may be mixed with the contents of the
negative compartment, which then contains
a hydrated oxide of sodium. Ammonium
compounds are very well adapted for the
purposes here set forth, as they not only
act as an insecticide as after electrolyza-
tion, but they also greatly enrich the soil
and act substantially as a fertilizer, Of
these compounds the cheap carbonate of
ammonium, chloride of ammonium, or ni-
trate of ammonium, as well as any other
sulphate may be used for the reason that
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the free ammonium is a germicide in it-
self, and yet will act when combined with
moisture of the soil as a revitalizer.

The inventor mentions that the kind
and strength of solution used in any case
‘will depend naturally upon the nature of
the plant or on the nature of the seed.
Where this- factor does not permit the ap-
plication of an alkaline solution the soil
may be impregnated with salts of metals,
such, even, as a salt of iron or copper, the
compound being afterwards electrolyzed.
It is recommended that the electrolyzation
be applied either in the early spring or in
the late fall. A little experimenting in this
direction will soon acquaint those inter-
ested in the process with such factors, as
the time of application, and the kind of
solution to be used. The process of course
can be tried out very nicely on a small
scale, even in the backyard garden, so en-
deared to suburbanites who are always
willing to try out anything once, no matter
what, that will conduce to intensive agri-
cultural results.

Mr. Kitsee points out in conclusion that
if this idea is carried out properly and
carefully the most obnoxious insects, such
as weevels in cotton fields, which have de-
stroyed hundreds of thousands of dol-
lars’ worth of cotton in past years, and
scale on fruit trees can be successfully de-
stroyed. The only caution necessary is that
the strength of the electrolyte shall be
properly proportioned so that the root of
the plant will not be injured, especially
where the insects are to be treated in the
soil itself.

AN EARLY POWER BATTERY.
(Continued from page 236)

or approximately 40,000 horse power, stead-
ily. This seems like a vast amount of en-
ergy and it really is, but possibly a few fig-
ures on this machine as to the number of
lamps it can light at one time will bring
the matter out more clearly.

Figuring on 100 watt tungsten lamps of
the incandescent type and with which we
are all acquainted, this powerful turbo-
alternator (a number of which are now in
actual use for lighting thousands of lamps
and driving motors in New York City)
could light 300,000 such lamps; or in other
words it would produce in this way rough-
ly speaking 30,000,000 candle power. If it
was used to light arc lamps, requiring
about 500 watts apiece, allowing 6 such arcs
to the average city block, and figuring on

" 20 blocks to the mile, then we could light

up a street 500 miles long with a fair de-
gree of brilliancy indeed. Such a highway
would reach from New York to Detroit or
from New York to Cincinnati. This will
give some idea as to what such a monster
dynamo of this type can accomplish. Again
should we use only 3 arc lights to the block,
then a road could be lighted from New
York City to St. Louis. The famous Lin-
coln Highway intended for automobilists
and running from New York to San Fran-
cisco, could be illuminated with arc lamps
operated from this single machine, with the
arcs divided up at the rate of 20 to the mile,
which would give a much better light than
that which many a highway now enjoys.

The rating of this machine compares
with the total horse power required for
driving the most powerful dreadnought
owned by Uncle Sam, the battleship Flor-
ide, whose cengines develop 41,240 horse
power. This power is also sufficient to
drive most of the large ocean greyhounds.
Some idea as to the comparatively small
physical dimensions of this mighty alter-
nator can be gained from the fact that it
stands only about 15 feet above the floor
and the length over all does not much ex-
ceed 40 feet.

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.
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PATENT @ ADVICE

Edited by H. GERNSBACK

In this Department we will publish such matter as is of interest to inventors
and particularly to those who are in doubt as to certain Patent Phases. Questions
addressed to ‘‘Patent Advice” cannot be answered by mail. Sketches and descrip-
tions must be clear and explicit. Only one side of sheet should be written on. No
attention given to unsigned communications.

PHONE SYSTEM.

(81.) Charles C. Craig, Colo., submits a
description of a novel ’phone system to
work over a barbed wire fence line. He
claims he is using this system himself with
good results and wishes to know' if such
an idea is patentable and whether it would
be a commercial success.

Schemes of this kind are only make-
shifts at best anc have no commercial prac-
ticability. We doubt whether a patent could
be obtained on it.

VARYING INDUCTANCE.

(82.) Edward Rutledge, Anchorage, Ky.,
submits a scheme whereby it would be pos-
sible to tune a loose coupler secondary with-
out the use of switches. Qur correspondent
employs a damping device in the form of a
metal sheet. He wishes to know whether a
device of this kind would work ratisfac-
torily and if a patent could be obtained
on it.

While there is no doubt that a device of
this sort will work in a fair manner, we do
not believe it would be good for all around
work. It seems as though the metallic sheet
would cause too much damping. Neither
do we think that a patent could be obtained
upon this idea, inasmuch as several devices
of this kind have been tried before.

RAILWAY BRAKE.

(83.) B. C. Batson, Wiggins, Miss., sub-
mits drawings and description of a railway
brake which is supposed to work by insert-
ing a wedge-shaped body between the wheel
and the track. He wishes to know if an
idea of this kind is patentable.

A patent might possibly be obtained on
this invention but we do not think that the
device is practical at all, as the wedge
would tend to derail the car invariably. We
do not think that any railroad would con-
sider the adoption of such a brake.

RADIO TIKKER.

84,) L. A. George, Syracuse, N.Y,,
wants to know if it is possible to obtain a
patent on any kind of a tikker. For in-
stance, a design consisting of a small gear
wheel operated by a variable speed motor.
If not, is one within his rights to manufac-
ture a tikker and put it on the market?

Valdemar Poulsen has 'a patent on the
tikker and we do not think it is possible for
this reason to obtain a patent now. Any

device, even if it is not patented, provid- -

ing it has been used before or described
before in any public print, is not patentable.
It might, however, be possible for you to
devise some modification of the Poulsen
Tikker which would not infringe upon his
original patent, and you could of course
then put it on the market. However, with
no patent protection, anyone else who so
desires may copy and market the device.

ADVERTISING DEVICE.

(85.) James P. Lewis, of Golden, Colo.,,
submits a sketch of an advertising novelty
which he calls an Electric Rainbow device.
He wants to know whether an idea of this
kind can be patented, and further, if it
would be worth his while to put it on the
market. ’

The idea appears to us to be a very good
one and we have no doubt that a patent
could be obtained on a device of this kind.
Nearly every advertising device which in-
volves a moving element with numerous
colors, is generally a very good commer-
cial proposition and there is usually a good
market for such inventions. We would ad-
vise our correspondent to get in touch with
a patent attorney on this idea.

CREAM SEPARATOR.

(86.) R. C. Requa, of Cold Spring Har-
bor, L. I, N. Y., submits an illustration and
description of a cream and milk separator
and wishes to have our advice on same.
The device is made in such a manner that
it fits on top of any milk bottle.

The idea is a very good one but we doubt
if a patent could be obtained upon it.
There is, of course, nothing new exempli-
fied in this attachment except that a sort
of pump is used to draw off the milk from
the cream. While the idea is novel it is
doubtful whether on a device of this sort a
patent could be obtained, for the reason that
the mechanism involved in the invention is
not new.

CONTINUOUS PAPER BAG.

(87.) Samuel English, New York, has
conceived of an idea whereby it is possible
to roll up a series of paper bags, made in a
special manner, upon a cylinder. The bags
can be detached one by one, by virtue of
perforations at the end of the closed side,
the idea being to use the bag in a similar
way to ordinary wrapping paper. In other
words, the bags would not be lying around
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PATENTS

IF YOU HAVE AN INVENTION
which you wish to patent you can .
write fully and freely to Munn & Co.
for advice in regard to the best way
of obtaining protection. -Please send
sketches or a model of your inven-
tion, and a description of the device,
explaining its operation.
All communications are strictly confiden-
tial. Qur wvast practice, extending_over a
period of seventy years, enables us in many
cases to advise in regard to patentabilit
without any expense to the client. Our Hand-
Book on Patents is sent free on request. This
explains our methods, terms, etc., in regard

to Patents, Trade Marks, Foreign Patents,
etc.

All patents secured through ua are described without
cost to the patentee in the Scientific American.

MUNN & CO.

SOLICITORS OF PATENTS

699 WOOLWORTH BLDG.; NEW YORK
and 625 F STREET, WASHINGTON, D. C.

PATENTS

Books and Advice Free

Bend sketch or model for search. Highest Referenoces.
Best Results. Promptness Assured.

WATSON E. COLEMAN, Patent Lawyer
624 F. Street, N. W, ) Washington, D. C.

PATENTS ADVERTISED

In Popular Mechanics Magazine FREE if
secured through our Credit System. Send
sketch of invention. Free search.

100 PAGE BOOK FREE

287 WARDER BLDG.
WATERS CO0. **5" "3 iSRiNGTON, D. C.

THEORETICAL AND PRACTICALELECTRICALENGINEERINGEXPERIENCE

Highest Grade

Personal

o A. PRESS

Consulting Engineer

Consultation

U. S. Patent Attorney 3606 Free

Moderate

Attention

302 Broadway

Fees

22 New York

EX-EXAMINER U.S. PATENTOFFICE; RESIDENT PATENT EXPERIENCEIN EUROFE

PATENTS WANTED

To Invent with valuable list of Inventions Wanted. $1,000,0004n prizes offered for in-
ventions, Send model or sketch for Free Opinion as to patentability, We have a
Special Department devoted to Electrical Inventions and are in a position to assist
and advise inventors in this field in the deveiopment of their inventions.

MODERATE FEES—WE ASSIST INVENTORS TO SELL THEIR PATENTS
Write To-Day for our Five Books sent free to any address. (See attached coupon:)

Write for List of Patent Buyers who
desire to purchase patents and What

:VICTOR J. EVANS & CO., Patent Attorneys!

NEW YORK OFFICES: 180~191 Broadway

| Main Offices: 779 9th Street, N. W., WASHINGTON, D.C.
GENTLEMEN: Please send me FREE OF CHARGE your FIVE Books as per offer.

«ADDRESS +cvveieecnsctasensasccccsnsassnnne cscees

1 NaME ..... feeeresassescacenarassracsassasone

PHILADELPHIA OFFICES: 1429 Chestnut St.
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It Pays to Buy a
Good Hack Saw

Cutting metal is hard enough
work at best. Why save a few
cents on a hack saw frame and
then regret it every time you
saw off a piece of metal?

MILLERS FALLS

STAR HACK SAW No.1027 &

is the best hack saw frame that can
bemade. Pistol grip and ““hang” of
the saw give you thegreatest power
with the least efiort.

Straining nut under thehandleallows
the maximum stroke. Handle fits
the largest hand and is reinforced
with steel rib the full length.
Mechanic’s Handbook containing
much valuable mechanical infor-
mation free on request.

Send for pocket catalog
MILLERS FALLS CO.
““ Toolmaker to the Master Mechanic™
MILLERS FALLS, MASS.
N. Y. Office: 28 Warren St.

YOU PAY NO PREMIUM ON
THIS INSURANCE POLICY

It i8 & bona-fide signed and sealed
guarantee bond Insuring this pler
against 2 years’ hard service or & new
one replaced free. A 7 inch Combi~
nation Plier -indispensable for work
around engines, wirelesssets, for house-
hold use, etc.,—just one of the stylesof

‘RED DEVIL" 7'6'6'Ls

They are scientifically designed for practi-
cal work and save time, labor and effort,
yet they cost no more than less efficient
tools. Send 75 cents for sample combina~
tion plier, style No. 1325. Booklet free.

SMITH & HEMENWAY CO., Inc.
107 Chambers St. New York City

EXPERIMENTERS—INVENTORS

Tet us develop yourinventions and make
your working models.

Our well equipped shop and staff of expe-
rienced model builders are at your service.

We carry a complete stock of gears.
Shipment made same day order received,
Send 40 in stamps for booklet Inventors’
Supplies.

UNION MODEL WORKS, Established 1882

119 8. Clark St., Chicago

: o 'Y Get up-to-date in HOUSE WIR
ING!  Save TIME, MONEY’

ec rl‘ :l ans LABOR and MATERIAL by using

our 86 GENUINE BLUE PRINT

- - Emwmgg, containing i

iagrams and connections known in house wiring---every diagram
Lantss:o?:eggﬁon up-to-the-minute as used by first class elect}l’clans for
wiring BELLS. BURGLAR ALARMS, LIGHTS, ANNUNGIATORS, FIRE ALARMS
and PLECTRIC GAS LIGHTING, These drawings are bound in the form of
& flexible book (9 x 12) for convenience in using on the job. Send for
them, angd if they don’t make you more efficient 28 8 wireman and save
you a hundred times their cost as a contractor, return them and money
will be refunded—-you can’t afford to be without them. ONE DOLLAR

postosid. o ATENT SPECIALTY COMPANY
462 Sanchez Street San Francisco, Cal.
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loose, which is the case now, each one be-
ing detached from the roll as required.

The idea is an excellent one and we be-
lieve it is thoroughly novel. The arrange-
ment of folding the paper is also a new one
and we think there should be little trouble
in securing a valuable patent on this inven-
tion. We would advise our correspondent
to get in touch with a patent attorney.

Our correspondent furthermore submits
a device whereby a pencil can be held by
means of a hair pin; such a device to be
used by sales-ladies, who at the present time
have a habit of sticking their pencils in
their hair, which is both unsanitary and dan-
gerous, especially in the case of indelible
pencils,

This idea, while thoroughly feasible and
patentable, is not of commercial practica-
bility, we believe, because it is rather un-
aesthetic. Customers, we imagine, would
not like to see hairpins stuck on pencils,
right in front of them.

PATENT PENDING.

(88.) J. Shenkel, of Cleveland, Ohio,
writes as follows:

“There is a certain device on the market
with Patent Pending stamped on it, and for
many reasons it is imperfect. I have an
idea which contains not only all of the fea-
tures incorporated in this article, but several
marked improvements, making the device
much more perfect and saleable. Can I ob-
tain a patent on my idea? If not, what
should I do with it?”

Without seeing the original device and
the improvement thereon, it is absolutely
impossible to tell offhand whether you
would be infringing on the other inven-
tion or not. Just because an article is
stamped Patent Pending, does not mean
anything whatsoever, although ‘it gives due
notice that a patent has been applied for in
most cases. This, however, is all; the patent
in question may never issue and even if a
patent is obtained, there is no proof that
the device is practicable. If you think that
your improvement does not infringe upon
the other idea we think it would be safe to
apply for a patent. Without knowing all
the details, however, there is a chance that
there might be an interference proceeding in
the patent office and we think you had bet-
ter take up the matter with your patent at-
torney for his advice, submitting the orig-
inal, as well as your idea.

Our navy needs wireless operators and
electricians. The advancement in this
branch of the service is more rapid than in
any other. All men who enlist for this
work are sent to the navy school for six
months and are paid while under instruc-
tion.

An electric meter is still in continuous
use by the New York Edison Company
which was installed in 1896. Previous to
this installation the old chemical deposition
meters were used. '

DO YOU

own a wireless station, either for
sending or receiving? If you do,
don't fail to join the greatest Wire-
less Association in the country:
THE RADIO LEAGUE OF
AMERICA.

If you believe in the
preparedness of your country, if you
wish to help Uncle Sam, if you wish to have your station
officially recognized, join the LEAGUE, a national,
non-money-making organization. Beautiful engraved
and sealed certificate, FREE to all members. NO
DUES OR FEES WHATSOEVER.

Honorary Members: W. H. G, BUL-
LARD, U.S. N.; PROF. REGINALD A.
FESSENDEN;
DR. NICOLA TESLA.

Send stamp for large 8-page information booklet.
DO IT NOW. 233 Fulton St.,N. Y.C.

DR. LEE DE FOREST;
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MEETING OF THE INSTITUTE OF
RADIO ENGINEERS. ‘

Two papers were presented at the April
meeting of the Institute, one on the Chaffee
quenched arc, by Mr. Bowden Washington,
and a paper on tests made at the Darien
station, by Dr. Austin.

Mr. Washington, who is connected with
the manufacture of the Chaffee arc, was
well equipped with facts concerning the
adaptability of the gap for use in the port-
able and aeroplane sets. An outfit has
already been marketed which, with an in-
put of ¥4 KW. will transmit fifty miles.
The complete equipment weighs only fifty-
six pounds. For driving the generator, a
fan, driven by wind pressurc is used.

The gap itself is composed of two alumi-
num electrodes, in an aluminum chamber.
Moist hydrogen is supplied from a small
tank to the arc chamber. The action of
this gap is not thoroly understood; it
has marked quenching characteristics, how-
ever, which give the set a considerable
transmitting range, altho the efficiency of
the complete set is not particularly high.
Almost all the apparatus is constructed of
aluminum. This is an important point
where weight is a consideration.

In his paper on the Darien station, Dr.
Austin described the trouble encountered
from the static electricity. He also spoke
of the comparative tests made with the
electrolytic audion, and audion amplifier de-
tectors, used at different times during the
year. The method of measuring amplifica-
tion of signals was the usual one, employing
a resistance, shunted across the ’phones.
Dr. Austin pointed out the recognized need
of a circuit to cut down the static strays,
which, he found, were amplified as much
as the signals by the audion.

Dr. de Forest, when called upon to give
his opinion concerning the accuracy of
amplification measurements stated that, ac-
cording to his experience, the usual method
was satisfactory up to an amplification of
500 or even 1000 times. “Above that,” he
added, “we should have a new unit. I
would suggest we call this unit a hellofa-
poise!”

In a further discussion by Dr. Zenneck,
Mr. Armsrong, Mr. Clark, and other radio
engineers, several interesting points were
brought out.” It was stated that the usual
amplification per step is five to ten; with re-
generating circuits, 500 to 1000 times. A
circuit for receiving undamped waves by
the beat method was discussed. It consisted
simply of a small inductance coil in the sec-
ondary circuit of a loose coupler, Coupled
to the small coil was another inductance, with
a capacity in shunt. When properly tuned,
this circuit will generate beats in the de-
tector circuit. Dr. Zenneck spoke of the
errors in amplification measurements. He
stated that when a shunt resistance and
‘phones are used, only the alternating cur-
rent component is measured, and the less
the inertia of the detector element, the
greater the alternating current component.
In beat and regenerating circuits, it is im-
possible to measure the strength of the in-
coming signals, since energy is generated in
the receiving apparatus itself. In such sets,
only a comparative determination can be
made. Audible signals used in these tests
are those from which dots and dashes can
be distinguished.

At the May meeting of the Institute, Prof.
A. E. Kennelly, and Mr. H. A. Affel, pre-
sented a paper on, “Skin Effect Resistance
Measurements of Conductors at Radio Fre- |
quencies.”

The smallest commercial electric motor
weighs less than two pounds. Tt is useful
where little power is required, such as for
dental drills. S

You benefit by mentioning “The Electrical Experimenter” when. writing to advertisers.
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WAR NO EXCUSE FOR NOT SELL-
ING “TUCKERTON” STATION.

The Court of Errors recently upheld Vice
Chancellor Stevens’s decision declaring that,
because a state of war exists between
France and Germany, is no reason why a
contract entered into prior to the war, by a
German company to sell the Tuckerton,
N.J., wireless station and its patents to a
French concern should not be consum-
mated.

The suit was commenced by the Com-
pagnie Universelle Télégraphie et de Télé-
phonie Sans Fil to compel the United States
Service Corporation, Hoch Frequenz Mach-
inen Aktiengesellschaft fiir Drahtlose Tele-
graphie, Rudolph Goldschmidt and Emil
Mayer to perform their contract made in
Paris in 1912, by which the German com-
pany was to sell the station and patents to
the French concern.

MARVELS OF MODERN PHYSICS.
(Continued from page 247)
attached to the negative pole, otherwise an
ugly permanent scar will result from the
corrosive action of the acids on the needle,
and the coagulation of albumin in the tis-

sues.

Probably the most important general ac-
tion of the galvanic current is due to the
fact that all congestions or inflammations,
acute or chronic, are attended by an undue
centralization of alkalies, and dilation of
the blood vessels. All pain is also caused
or accompanied by similar conditions. This
indicates, of course, the use of the positive
pole to produce relief, while sub-normal
conditions indicate the use of the negative
pole. In order to concentrate the effect of
any one pole, a large and small electrode
may be used as shown in Fig. 3. It will
be seen that the greatest concentration is
at the smaller electrode, and the local effect
at the other electrode is comparatively
negligible.

Many electrical appliances are of ines-
timable value to the surgeon and physician.
A simple electro-magnet with a pointed
tip is shown in Fig. 4, which is extremely
useful in removing metallic particles from
the eye. The surgeon uses small platinum
knives and points heated by electricity in
all forms of cautery work. Ozone, which
is produced by a spark discharge, is most
valuable in treating pulmonary diseases,
such as tuberculosis and pneumonia, and
in cases of shock and unconsciousness.

Of the many diseases treated by elec-
tricity, the results in a number of instances
are of doubtful value, and in very few cases
does the electrical treatment take the place
of other remedial agencies. Any good re-
sults at all, however, are heartily worth
while, and many positive cures have been
effected.

A new study has developed recently in
the application of radiant light to medical
work. This is known as photo-therapy.
Many very common facts prove to us the
influence light has upon the tissues. Light
is one of the essentials of life. For thera-
peutic purposes the spectrum may be di-
vided into three parts: (1) the heating
portion composed of red, and infra-red
rays, (2) the luminous consisting of the
yellow and green rays, and (3) the chem-
ical or actinic composed of the blue and
violet rays.

Finsen, a Danish scientist, devised a
means of using ultra-violet light in treat-
ing diseases of the skin. He used a strong
electric arc to produce violet rays, or Fin-
sen rays, as they are called, and focussed
these upon the affected part. Ultra-violet
rays possess great germicidal properties
and have been used experimentally to ster-
ilize milk, water and other liquids. Owing
to the fact that the rays do not penetrate
to any great depth, a mechanical difficulty
is met - with in using this method in actual
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practice. Tubercle and typhus bacilli are
killed after a short exposure to these rays,
and on the continent of Europe the treat-
ment is very extensively used in connection
with lupus, a common skin disease of that
part of the world. Many improvements
have been made on the original method,
and numerous other lamps are in use such
as the Minin lamp, invented by Professor
Minin of Petrograd, which, it is claimed,
gives better results than the Finsen rays.
The Helios and Russian lamps are similar
in nature but of modified characteristics.

Upon the discovery of X-rays and radio-
activity it was believed that another great
curative agency had been discovered. As
in the case of electricity, predictions were
extravagant and multitudinous; however,
as might be expected from agencies pos-
sessing such important characteristics, they
are continually finding more room for ap-
plication, and are continually proving more
and more their value. Although it was
originally thought that a positive cure had
been found in them for tumors and can-
cerous growths, time and experience has
tempered our enthusiasm, and we now
know that only in certain cases are cures
effected. In the early stages of such a
disease its progress may be arrested but
certainly in the later stages it is seldom
that anything can be done.

In the use of X-rays great care must
be taken to avoid burns. The rays which
are absorbed by the skin, if the exposure
is excessive, may themselves cause a can-
cerous wulceration which eats deeper and
deeper, and for which there is no known
cure. In the early history of X-rays sev-
eral scientists found this out at the cost
of their lives, but means are now pro-
vided for shielding both the operator and
patient by the use of sheet lead and lead
glass,

Strangely enough the X-rays seem to
have very little germicidal action such as
the ultra-violet rays evince. Their thera-
peutic action is most likely due to the
small particles of matter or corpuscular
rays thrown off when they are absorbed.

It was found also in a rather painful
manner that radium rays will cause a burn
similar to that of. X-rays. Becquerel, the
famous scientist, who was experimenting
with radio-active substances, carried a
small tube of radium preparation in his
vest pocket for six hours, and a few days
later an inflammation set in which developed
into an ulcer of the abdomen, requiring
months to heal. On the other hand, if
used properly, skin diseases and surface
cancers may be successfully treated by it,
as by X-rays. Dr. MacKenzie does not
believe radium is much more valuable than
X-rays, but reports that by its means he

. has cured rodent ulcer, tuberculosis, ve-

rucca, cutitis, rodent cancer, and removed
moles. Although cancer, one of our mod-
ern plagues, is very little understood, it
seems very doubtful if radium will offer a
cure, especially when the disease is deep-
seated.

Such wonderful properties as these pos-
sessed by electricity, light, and radio-active
substances, promise much for the future,
when we have better learned to control
and utilize these natural forces. At present
what has already been done in alleviating
the sufferings of the sick, and exterminat-
ing disease .is immensely worth while, and
shows the broad field which is open ta
the physicist as well as to others in the
scientific world.

[This is the seventh paper of a series
prepared especially for THE ELECTRICAL
ExperiMENTER by My, Rusk—~—Editor.]

Many of the larger cities now have elec-
tric patrol wagons. Actually a case of rid-
11}§ for nothing if you fancy this kind of a
ride.

287
The Largest,
: Wet Best Equip-
Guarantee ped and ONLY
First Gra.de Praclical
Commercial Radio School -
Operators in New
Licenses England

LEARN WIRELESS

“See the World and get Paid for doing it.”

: GOOD POSITIONS SECURED
Our graduates now operating in all parts of the world
for Marconi Wireless Tel. Company of America,
Marconi Wireless Tel. Company of Canada, United
Fruit Company, National Electric Signalling Com-
pany, U. 8. Navy, U. S. Army, U. S. Coast Guard
Service, Private Yachts, etc. Endorsed by Govern-
ment and Marconi officials.

FALL CLASSES, BOTH DAY AND
EVENING, START SEPT. 18th

Send stamp for prospectus containing detailed
information and other useful data.

Eastern Radio Institute
899 B. Boylston St., Boston, Mass.

Send for large
REE Citaloguerof

Practical Mechanical Books
FOR HOME STUDY

Best Books for Electri-
cians, Telephone Men, "'l
Motion Picture Opera- it

tors, Engineers, Railroad r'.',: Q’IUIRO%gBGII:rE
Men, Motormen, Drafts- M, LIGHTING
men, Automobile MANLY
Mechanicians, Plumbers,
Carpenters, Builders,
Sign and Card Writers,
also Bookkeepers and
Civil Service Applicants.

F. J. DRAKE & CO.
Dept.6. 1006 Michigan Ave. %
CHICAGO

Sent Postpaid for $1.00

THE. PANDICULATOR

This University discovery is the most im-
portant health invention of the century, It re-
makes and rejuvenates the Human Body. It
produces normal spines. It frees impinged and
irritated nerves, corrects contracted muscles,
shortened hfarpents; eliminates congestion, im-

roves circulation and drainage of the body. IT

ILL INCREASE THE BODY’S LENGTH.

THE PANDICULATOR CO.
Cleveland, O.

/7~ Reliable Supplies for

WORKING MODELS

are fully described in our interesting, new illus-
trated 50-PAGE CATALOG, 5¢. postpaid.
Write today for a copy. SPECIAL ORDERS
are promptly and carefully executed by our
mechanical department. Submit us your draw-
ings and specifications for quotations.

/)

\IDEIL AEROPLANE & SUPPLY CO. T6-82 W. B’dway, N. Y.

—

FACTORY PRICES

The Bergmann line includes Standard D. C. motors
ranging from 1/20 to1 H. P. D. C. Generators
from 60 wattsto 1 K. W. Transformers from 60to
6000 watts at any voltage. Finished or unfinished
parts for these machines. Send stamp for circular
“B” for quotations.

BERGMANN MOTOR WORKS, 442 Niagara 8t., Buffalo, N. V.

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.




288

s e e e T e e 2

Ten Balances
‘Dalar

Ten Seconds

‘A complete 1916 Model
National Office Register will
.give .you an accurate running
balance on your

Cash

Charges

Bills rec’d
Bills paid

Bills payable
Bank deposit
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New Undamped Wave Cqupler No. 749
Special Introductory
Price $18.00

321n. tong, 10 in. high, 9 In. wide, over all. Onaverage
sized Aerial, tunes to 15,000 meters. Used with the’
new CHAMBERS CIRCUIT, will bring in signals from
all Local and Long-distance Undamped Arc Statlons
without the use of Loading Coils or Oscillating Coils
ag they are sometimes called. Lose no tlme placing your
order, or you will miss a great offer.

CHAMBERS CIRCUIT is entirely new, and think of
1t! no extra Coils to pay for, and price of Coupler only
$18.00, Write for descriptive matter.

F. B. CHAMBERS & CO.
2046 Arch St. Phila., Pa.

SPECIAL
OFFER

Detectagraph

Qur famous Micropho-Detectagraph is now offered at an extremely
rice. This d ing i nt of mar ity can be

for ing secret cony
Qutfit consiats of Sensitive Transmitter and connector, 25-ft. Black
Cord, Receiver, Headband, Case and Battery. The Transmitter
;veicfia only two ounces. Price complete $12,00 for a limited num-
er only.
MICROPHO-DETECTOR COMPANY
119-121 Nassau St., N. ¥, C.

Gaston Boissonnault, Pres.
Makers of Detecting Apparatus from $12.00 to $250.00

THE ELECTRICAL EXPERIMENTER

THE VACUUM DETECTOR AND
HOW IT WORKS.
(Continued from page 250)
grid, the wing current will always be re-
duced momentarily, or as long as the po-

tential is applied.

Mr. Armstrong accounts for this action
as follows:

An incoming wave train sets up oscilla-
tions in the closed circuit S-VC. These are
then rectified by the valve action of the
hot filament and the cold grid within the
evacuated bulb, and the rectified current
is used to charge the condenser, SC, in the
manner previously explained. The elec-
trons (negative electric charges) emitted
by the hot filament readily pass into the
wire grid, mounted between the filament and
wing, but cannot easily escape. In comse-
quence a negative charge is built up on the
side of the condenser, SC, which is con-
nected to the grid. The negative charge
thus imparted to the grid scatters the stream
of electrons between the filament and wing,
which, in turn, means a lower conductivity
for this path between the two electrodes.
The result is that the wing and telephone
current are reduced.

At the end of a wave train the charge in
the condenser, SC, gradually leaks off and
the wing current returns to its normal
value. Thus the condenser charges and dis-
charges as each wave train arrives.

Dr. Bergen Davis of Columbia University
points out, however, that the fundamental
detecting action is not that of a valve, be-
cause the high frequency incoming oscilla-
tions cannot be rectified between the fila-
ment and grid, particularly as the small con-
denser in the grid circuit makes true “rec-
tification” impossible, except for the ex-
ceedingly brief period while this condenser
is being charged. True r~~tification obvi-
ously requires that a D.C. instrument in
the circuit shall show a deflection, indicat-
ing a rectified or pulsating current, which is
entirely absent in the grid circuit. More-
over, it has been proven by Dr. de Forest
that if the grid itself is incandescent the
detector action is unaffected. The grid,
however, does exert a relay or trigger ac-
tion on the wing current and reduces it by
a disproportioriately great degree.

Off-hand it may not seem to the uninitia-
ted that any particular advantage accrues
with this instrument, but it should be re-
membered that when the grid effect takes.
place at each signal, the corresponding
amount of current controlled secondarily,
and flowing through the high voltage 'phone
circuit, T-B,, etc., is many times that flow-
ing in the filament-grid circuit.

Considering Fig. 2 in conjunction with
Fig. 1, we have a common form of audion
amplifier, of the two-stage type. This cir-
cuit yields remarkable amplifying effects.
With such a circuit the pulsating current in
the ’phone circuit of valve No. 1, passes
through a high resistance iron-core impe-
dance, IMP. When this pulsating current
passes through the impedance coil there is
a tendency for it to be converted into an
alternating current, owing to the lagging
effect of the iron core. However, the cur-
rent flowing in the filament-grid circuit of
Audion No. 2 is amplified in the same man-
ner as described for Audion No. 1, and am-
plified charges pass from the filament of
Audion No. 2 to the grid. Thus the grid
becomes alternately negatively and positive-
ly charged and likewise the condenser plate
to which it is connected. This Audion then
works in the same manner as Audion No.
1, so as to greatlv increase the fluctuations
in the telephone receiver current from bat-
tery Bs. In other words it will readily be
seen that a very strong amplifying effect
takes place in the two detectors, as the cur-
rent passing through the impedance coil in
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the secondary circuit of the first bulb is
very strong. This comparatively strong
current is then used as a trigger or control
current for Audion No. 2. Since this cur-
rent in question is many times stronger

“than the #rigger current, as in the case of

Audion No. 1, it is evident that an extraor-
dinary current change will occur in the
’phone circuit of Audion No, 2.

MODERN RADIO RECEIVING
APPARATUS.

. (Continued from page 252)

lated by means of a six-point switch, just
above the condenser. The filament bat-
tery switch is located in the upper left
hand corner. This method of generating
the undamped oscillations is the most flex-
ible one yet devised and permits a rapid
change of frequency, which is very steady
and constant.

There is still another method of exciting
the receiving apparatus with sustained os-
cillations, viz., by employing a high fre-
quency buzzer. However, the other meth-

ods described are better for commercial
work.
The inductive coupler was for many

years an inefficient instrument in the radio
receiver, due principally to improper design
on the part of the radio engineer. As the
art advanced the design and working quali-
ties of some of the commercial type of
couplers also improved. In Fig. 6 the
latest type of loose coupled tuner is illus-
trated. It is one of the best ever designed
as it embodies several important and unique
improvements over the older ones.

The primary coil is of pancake form and
so constructed that the windings offer the
least possible distributed capacity. The
value of its inductance is varied by a mul-
ti-point switch. The complete unit is sup-
ported on two circular rods, which allow it
to be moved in or away from the sta-
tionary secondary coil. This is radically
different from the old types employing a
movable secondary coil, and stationary pri-
mary. The secondary is made in a similar
manner to the primary. Its inductance is.
also controlled by a multi-point switch, lo- .
cated at the right of the cabinet. :

A loading coil is provided inside of the
cabinet for higher wave lengths, being con-
trolled by a rotary knob on the top of the
instrument. Binding posts are provided for
connecting the coupler to the auxiliary nec-
essary apparatus. A very unique but still
important feature of this tuner is that when
tuning the primary inductance, the coupling
primary and secondary are varied at the
same time. This saves time on the part of
the operator in performing two functions
which can be done with one operation.

This article and the one previously pub-
lished, describing Modern Radio Transmit-
ting Apparatus, will undoubtedly prove of *
benefit to those who are following up the
commercial end of radio telegraphy. Pho-
tos courtesy of National Electric Signaling
Company.

RADIO LINES DOWN,

It will never do for radio telegraph com-
panies to notify the public that business
will be accepted subject to delay because
“the wires are down,” yet such an event
happened during the late, or rather the
latest, storm at Sayville, LI, when the an-
tenna of the station at that point was
brought down to earth by the weight of
sleet. .

The time may come when the wireles
companies will have to maintain a squad
of aeroplane linemen, whose duty it shall
be to look for kinks in the air. What?

You benefit by

mentioning “The Electrical Experimenter”’ when writing to advertisers.,



August, 1916

LONG DISTANCE RECEIVING
WITH AUDION HETERODYNE.
(Continued from page 255)

M of the audion. Through the mutual in-
ductance of Mi, energy is handed back
from the wing circuit to the grid circuit
P,SC., thus reinforcing the oscillations
therein. When the coupling at M; is prop-
erly adjusted, energy is returned to the grid
circuit at such a rate as to maintain the
oscillations of that circuit at constant am-
plitude. Thus the receiving circuits are the
seat of sustained oscillations of radio fre-
quency which are, of course, perfectly in-
audible when acting alone in the circuit.
The frequency is controlled by the local
values of capacity and inductance.

The circuit in Fig. 1 acts in very much the
same way as this, except that the coupling
between the wing and grid circuits is an
electrostatic one through the condenser Ci,
instead of through the transformer M, of
Fig. 4.

It is not at all necessary to have the local
oscillations produced by that incoming on
the aerial as just described. In fact, the
local oscillation will, and usually does, start
whenever the current in the wing circuit,
and hence that through the coil S: of the
grid wing-circuit coupler, is changed, as for
instance, when the switch in this circuit is
closed or even when some metal part of the
circuit is'touched by the hand of the oper-
ator., .

In handling these circuits a most interest-
ing feature is the pronounced freedom from
interference and the ease with which two
sustained wave stations using almost iden-
tical wave:Jlengths can be separated. Eor
instance, suppose two stations are sending
at the same time—one with a frequency of
50,000 cycles, and the other with a fre-
quency of 50,500, that is, their wave
lengths differ by only 1 per cent. If these
stations were of the spark type, radiating
trains of damped waves, it would be prac-
tically impossible to prevent one from in-
terfering with the other at a receiver, un-
less one happened to be very weak. But in
the case of sustained waves and beat recep-
tion even though the interfering station, say
the 50,000 cycle station, is many times as
strong as that whose signals are wanted
(in this case that using 50,500 cycles), it is
perfectly easy to eliminate the interfering
station and read the other. All that is
necessary is to change one of the receiving
condensers, e. g., Cs, so that the local oscil-
lation frequency equals 50,000. Then the
interfering station, that using 50,000 cycles,
becomes perfectly inaudible, since its beat
frequency is now zero; the other station,
however, using 50,500 cycles is still clearly
heard with a musical note corresponding to
the beat frequency—500 cycles. This
‘method of suppressing the signals of inter-
fering stations is' very useful but, of course,
not possible in any ordinary reception of
spark stations.

Shortly after installing the above appa-
ratus the writer began to listen for signals
from the high power European stations
situated at Nauen and Hanover in Ger-
many. The station at Hanover was re-
ported to be in communication with the cor-
responding station in the United States
Iocated at Tuckerton, N.J. The Nauen
station communicates with Sayville, L.I.
Both Nauen, POZ, and Hanover, OUI,
are now received nearly every day after
10 a.m. and on into the night. The inten-
sity varies considerably from day to day
and even from hour to hour, especially
around the sunset period, but averages
about 10 with the audion now in use* The
most satisfactory reception is had from 4

to 6 p.m. since after dark the strays
" (static) frequently become so severe as to

*This audion is not a particularly good one for
maintained wave reception,

rep——
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make the reading of weak signals very
difficult. :

These stations are about 4,700 miles from
St. Louis, and inasmuch as signals are re-

ceived in broad daylight, and especially.

since the aerial at this station is rather
small for receiving the enormous wave
lengths of these stations,. it is seen that the
heterodyne or beat system of receiving is
extraordinarily sensitive.

In view of the fact that reception by the
beat method depends upon detuning the re-
ceiving circuits, ie., adjustment to fre-
quencies slightly different from that being
received, and that for best results at a re-
ceiver the circuits thereof should be tuned
accurately to the incoming wave; it oc-
curred to the writer to see to just what
extent the detuning could be carried with-
out materially affecting the strength of
signal. Sayville, using a 9, meter wave,
was chosen for observation. At this wave
length the frequency of the incoming
oscillation is 32,000 per second. 1% devia-
tion from perfect tuning will, therefore,
give a beat pitch of 320 per second; 2%—
640; 5%—1,600. Between 1% and 3%
asynchronism the loss in energy due to de-
tuning seems to be negligible; at 5% there
is a very decided loss. It seems best, there-
fore, to keep the beat pitch for stations of
long wave length rather low.

Sayville’s transmitter is of the Joly type,
which depends for its action upon the use
of critical magnetic saturation in the cores
of transformers in such a way as to double
the frequency. Energy is radiated con-
tinuously at a constant wave length but is
limited by the transmitting key, when this
is not making the dots and dashes. The
signals’ from this station come in with a
continuous, uniformly pitched note, the
dots and dashes being made apparent
simply by increments in the intensity of
the note.

In this respect Sayville’s signals resemble
those of the German station at Hanover,
OUI, and Tuckerton, N.J., call letters
W GG. Both of these stations use the
Goldschmidt reflecting alternator and sig-
nals are transmitted by alternately weak-
ening and strengthening the field excitation
of the machines. The note produced is
very pure, and like the Sayville station'is
peculiar in that it is heard continuously
between the dots and dashes. It is to be
noted that the Goldschmidt equipments
give a slight variation or swinging in the
beat pitch, which is probably due to the
slight variations in the speed of the alter-
nators. This is not, however, of sufficient
magnitude to produce any annoyance,
since the beat pitch swings very slowly
and can easily be corrected by a little at-
tention to the receiving condenser.

Somewhat different featurgs attend the
reception of stations using sustained wave

transmitters of the arc type, such as Ar--

lington, NAA, Charleston Navy Yard,
N A O, New Orleans, NA T, and Darien,
Panama, NBA. These stations signal by
slightly changing the length of the emitted
wave. Thus, two waves are radiated alter-
nately, one the signaling wave, forming
dots and dashes, and the other, the com~
pensating wave which is radiated in the in-
tervals between the dots and dashes. These
waves only differ by 2% to 5%, and both
are therefore heard in receiving. How-
ever, the beat pitch of each is different, one
forming a high note while the other is
usually much lower, and thus it is perfectly
easy to mentally separate the signals from
the compensating wave. It is frequently
possible to completely suppress the com-
pensating wave by tuning the receiver so
that its beat frequency drops to zero. The
signaling wave is then the only one heard
and though it now has a rather exagger-
ated pitch, it is generally very easy to read.
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The oscillating audion is, of course, effec-
tive also on damped oscillations, especially
if we deal with long, feebly damped waves
as for instance those of the trans-Pacific
Marconi station at Bolinas, Cal, KET,
at about 7,000 meters.
received at any time durmg the afternoon
or evening and commumcates with the
Hawaiian Islands. The note is quite clear,
but is, nevertheless, typical of a spark sta-
tion and nothing like the clear flute-like
note obtained when the oscillating audion
is used in receiving continuous waves.

When the oscillating audion, adjustment
is made for K E T, the signals become ex-
ceedingly hoarse and rough, completely
losing their tone quality but gaining tre-
mendously in intensity. The same is true
of Arlington’s spark set at 2,500 meters;
but the readability of the signals has not,
in the opinion of the writer, been very ma-
terially increased owing to the loss of their
musical quality.

The sustained wave received with the
greatest intensity at this station is Tucker-
ton, W G G, sending usually at about 8500
meters. This station is frequently so loud
in the evening as to be heard 20 feet from
the telephones. This is when the Gold-
schmidt alternator is used. The arc set of
this station, using two waves, has never
been as strong as that of Arlington on the
7,000 meter wave. Arlington’s signal has
frequently been measured at 5,000 times
audibility, and is so strong as to be actu—
ally painful to the ears.

Incidentally, an interesting example is
here afforded of the possibilities of reso-
nance when using the audion heterodyne
in the reception of sustained waves. It will
be understood, of course, that in order to
obtain any considerable transfer of energy
at the loose coupler, it is necessary to have
both primary and secondary circuits ad-
justed very closely to resonance. More-
over, the coupling must be made rather
tight if the waves arriving on the antenna
are damped. The less the damping the
looser can the coupling be made. Loose
coupling is desirable because it very greatly
reduces interference from unwanted sta-
tions as well as from static. With the new
heterodyne receiver and undamped waves
it has been possible to separate the primary
and secondary of the loose coupler by as
much as 12 feet and still keep signals at
readable strength. At this distance the
mutual inductance of the coils is exceed-
ingly small indeed, and the selectivity is
almost perfect. Static, which with the or-
dinary values of coupling, comes in like the
rattle of musketry and strong enough to
temporarily paralyze the audion, is only
occasionally audible with this weak coup-
ling. There is, of course, a considerable
loss in signal strength w1th this low value
of ‘'mutual inductance, but it has been pos-
sible in this way to read all of the stations
in this country using sustained waves as
well as the Darien station in Panama, when
it was impossible to keep the audion in ad-
justment at the ordinary coupling on ac-
count of the heavy static. It is necessary,
however, to keep the circuits very closely
tuned to the incoming wave-frequency, and
for this reason the beat pitch is always low
with very loose coupling. It is hardly nec-
essary to point out that such exaggerated
values of loose coupling are out of the
question with the ordinary audion receiver
and damped waves.

It may be of interest to state that all of
the stations on this continent received on
the regular aerial, even including NAW,
Guantanamo Bay, Cuba, have also been
received on a grounded aerial consisting of

a single No. 26 wire laid along the surface
of the earth and carried about 750 feet in
a southwesterly direction from the station.
Signals received on this antenna have an

This station can be
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THE SELECT-O-PHONE.

After more than a year of experiments
and tests, the Select-o-phone has been put
on the electrical market. This instrument
is an automatic telephone for factories,
which ' requires no manually operated
switchboard.

Three wires run to each telephone from
the central station. At the bottom of the
switchboard all the terminals are connect-
ed. The upper part contains the selectors,
operated automatically by the dial on each
telephone. The system is built upon the
unit basis, so that if omne circuit breaks
down it will not affect any other circuit.
Moreover, the installation is so greatly sim-
plified that the factory electrician can keep
it in rutning order,

Beside making the ordinary calls by
means of the telephone dial, a general call
can be sent out to all stations.

In this way an official can be located,
no matter what part of the factory he may
be in. The telephone can also be used
for conferences, as several stations can
cut in at the same time.

A New Automatlc Tele hone for Factory and
rvice

Conveniences of this kind help to lighten
the work of executives, and enable them
to accomplish a greater day’s work. It
is hard to understand how business men
ever.did without the many aids which are
found in every factory or office.

An electric oven in Toronto, Canada,
turns out 3,000 loaves of bread a day.

average audibility one-fourth of those re-
ceived on the regular antenna. The regular
antenna has an effective height of 90 feet
and consists of eight wires 300 feet long.
Its capacity is 0.0018 mf. and its natural
period 610 meters.

It is evident from these experiments
that the oscillating audion reception of
continuous waves is an exceedingly efficient
one, first, because of the almost complete
freedom from interference; second, be-
cause of the considerable amplification ob-
tained even with a single bulb; and third,
because the musical quality of the received
signals is a.bsolutely perfect. Moreover,
the pitch is always under the immediate
contral of the receiving operator. .

You benefit by mentioning “The Electrical Experimenter” when. writing to advertisers.
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NEW ELECTRIC INFLATOR.

The Lectroflater is an ingenious combi-
nation of a universal electric motor that will
Tun on either alternating or direct current
2 high pressure air compressor, a gear box
and a condensing chamber so arranged that
all elements are enclosed in a single hous-
ing, and are automatically cooled by a
special cooling system that requires no
liquid of any kind.

Compact Electric Inflator for Tires.

All bearings, gears and piston are auto-
matically lubricated from a central source
by the capillary system, so that there is no
liquid lubricant or oil level to maintain.
Consequently there can be no flooding and
it is impossible for any oily vapor to get
into the tires and rot them. This device will
run from any lamp socket and will pump
any size tire to required pressure in a very
short time.

NEW ELECTRIC SEARCHLIGHT

’ FOR AUTOS.

. A new automobile searchlight has recent-
1y been placed on the market by a Pitts-
burgh concern. The shell of this search-
light consists of a single spinning and it is
consequently very light in weight, the total
including bracket being only 114 pounds.
The construction of the lamp permits the
use of any automobile lamp made, regard-
less of style, size or voltage. Consequently
it can be made to give either a very power-
ful light or one of less brilliancy, accord-

" ing to the owner’s wishes. The searchlight

Efficient Electric Auto Lamp.

is. easily opened for changing bulbs and the
focusing is accomplished by loosening an
exterior set screw. The diameter of the
lamp is five inches.

One of this line of lamps can also be used
with horse drawn vehicles since on ac-
count of its construction it can be used
satisfactorily with ordinary dry cell bat-
teries. ’

ELECTRICITY SCORES FOR
RAILROADS.

The St. Paul railroad has given electric
operation the hardest test to which it has
ever been subjected on an American road.
And electricity has come out of the test
with flying colors. On the one Rocky
Mountain division on which electrification
has been completed on the St. Paul elec-
tricity proved its superiority in every re-
spect. The snow bothered the electric lo-
comotives less than it did the steam. Nine
electric locomotives did the work formerly
done by twenty-four steam locomotives.
Electricity saved $175000 in cost of op-
eration on that division alone. The elec-
tric locomotives handle traffic at from 15
to 16 miles per hour over the heavy grades,
as against steam’s eight to ten miles an
hour. And there’s no dust, no smoke, no
cinders!

WATER WHEEL DRIVES FOR PRI-
VATE LIGHTING PLANTS.

(Continued from page 259)
conversely the amount of light which can
be produced by a given current.

In deciding upon the number of lamps
required to light a certain area or build-
ing, it is' a good approximate rule to fig-
ure on one 16 candle-power lamp to every
100 square feet of floor space, in rooms
where the walls are light; one and one-
half to two times this candle-power should

be figured on for rooms with fairly dark -

ceilings and side walls.

It is beyond the scope of this article
to give all the various details covering the
methods of wiring for electric lights and
motors, etc.,, but it should be borne in
mind that if the system operates at a po-
tential of more than 10 volts, the ‘wiring
should be installed in accordance with the
Fire Underwriter’s rules, a copy of which
may be obtained by writing to the Board
of Fire Underwriters, 123 William, Street,
New York City. Rubber covered wire is
recommended in general for the wiring.
Porcelain cleats or knobs may be used to
support the wires, and the wires should be
well spaced in all cases unless they are
covered with circular loom insulation.
Where the wires pass through any parti-
tions or floors, porcelain tubes should be
used. In running outside lines such as
those extending from the power station to
the house or barn, the wires can all be sup-
ported on trees or poles by standard size
glass or porcelain insulators, which can
be obtained from any electrical supply deal
er., For tree supports the insulators may
be mounted on wooden pin brackets nailed
to the limbs, Trim off all branches in
close proximity to the wires.

We will now consider some of the basic
laws governing the size of wire to be used
for a given transmission circuit. Let us
assume in the following three concrete ex-
amples, that 15 KW, or 500 watts of en-
ergy is to be transmitted from the dynamo
building to a given point, 100 feet distant.
Let us also assume the volts lost in the
line at 5% of the line potential.

As our first example we shall consider
that the 500 watts of energy are to be
transmitted from a 10 volt dynamo. The
current is, in this case, 50 amperes. The
simplest way in which to figure the size
of wire required is to compute the resis-
tance of the two wires forming the circuit,
or, in other words, the resistance of 200
feet of wire, in this instance. This re-
sistance R is found by dividing the volts
drop in a line by the current passing through
it. Five per cent. of 10 volts is .5 volt.
Dividing the drop, .5 volt, by 50 gives us
.01 ohm. The resistance of 200 feet of the
required. size of wire multiplied by 5 gives
us .05 ohm per thousand feet. ‘Consulting
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the B. and S, wire table, as given in any
electrical catalog or text book, we find
this equivalent to No. 0000 wire. This tis
very large, of course, and would be ex-
pensive at the present market price of
copper, the weight per thousand of this size
conductor being 640.5 1bs.

Now let us consider that this same
amount of energy, 500 watts, is to be
transmitted from a 30 volt dynamo. Here
the current will be 16.66 amperes; 5% drop
in the line will be 1.5 volts. Dividing this
by the current gives us .09 ohm per 200
feet of wire required for the circuit. This
is at the rate of .45 ohm per 1000 feet.
Looking up our wire table, No. 6 is found
to be the nearest equivalent conductor for
this resistance, with a weight of 79.46 Ibs.
per thousand feet. All of the weights here
cited are for bare wire. Note that much
less copper is required to transmit the same
amount of energy with the -higher voltage.

To demonstrate still further the marked
advantages of high voltage in transmission
with regard to the amount of copper re-
quired, especially let us consider this from
the standpoint of 110 volts as the line po-
tential. The current in this instance will
be 4.54 amperes and 5% drop is 5.5 volts.
Dividing this by the current or 4.54 gives
121 ohm per 200 feet of wire. This is
equivalent to a resistance of 6.05 ochms per
thousand feet, and according to the stand-
ard copper wire table, No. 17 B. and S. wire

e
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would carry current this distance with the
loss in voltage specified. However, No.
14 copper wire should be used as this is

the minimum size specified in any case by -

the Fire Underwriter's rules for a circuit
of this character, and besides, it will stand
the mechanical stress, etc., much better.
Compared to the weights of copper re-
guired in the first two examples, we find
that No. 14 wire only weighs 12.43 lbs. per
thousand feet. Moreover, by using this
approved size of wire we gain markedly
in the efficiency of transmission. The re-
sistance of No. 14 B. and S. copper wire
for 200 feet is .505 ohm. The current or
4.54 yielding 2292 volts loss, the lamps at
the end of this circuit would receive very.
nearly 110 volts, or to be exact 107.08 volts.
It is common in house wiring and ordinary
circuit runs, such as those here consid-
ered, to figure on a voltage drop of 3 to §
volts.

By use of the ampere-feet table* given
here, the size of wire may be easily select-
ed for various voltage losses and circuit
runs. To use this table it is only necessary
to multiply the amperes of current in the
circuit by the length of the circuit in feet,
one way, giving as a product the ampere-
feet. Suppose, for instance, that we de-

*For further dietails in this direction and larger
tables see “Standard Wiring for Electric Light
and Power” by Cushing,

- to be opposite No. 10 B. & S. gauge.

August, 1916

sire to find the size of wire required for
a circuit having a value of 970 ampere-
feet with two volts lost in the line. In the
column headed Volts Lost—2, we find 970
This
is the proper size of wire to use. The car-
rying capacity in amperes for rubber in-
sulated conductors, as approved by the Fire
Underwriter’s rules, is cited in the left-hand
column, and even though a smaller size
of wire than that required by this capacity
rating is found suitable, the larger wire
must be used.

A diagram is given in Fig. 2 showing the
usual connections for a shunt wound D.C.
dynamo with field regulator, F.R., together
with voltmeter, ammeter and the necessary
circuits. The volt and ammeter, also the
field rheostat and switch, should be mount-
ed on a suitable switchboard as indicated in
Part T of this article, For low voltages, a
wooden switchboard may be used, and for
potentials not exceeding 500 volts slate is
satisfactory and commonly employed for
this purpose. Marble, however, is the best
for switchboard construction. The outgo-
ing circuits from the dynamo building are
usually controlled by switches on the switch-
board. It is best in every case to have
fuses on all switches to protect the dynamo
from short-circuits or overloads. The in-
dividual lamps may be turned on and off
by the key -switches in their sockets, and
when desired, individual lamps and small
motors may be controlled by a switch placed
at any point desired, as the diagram shows.

Where it is not desirable o run the plant
at night it is a common practice to charge a
storage battery during the day, from which
current can be drawn for lighting the lamps. .
Also, in some cases, the drive may not be
sufficiently steady between water wheel and
dynamo, which will result in a slight flick-
ering of the lamps. The usual electrical
method of overcoming this trouble is to
connect or float a storage battery across the
main line, as shown in Fig. 2.

(The End)

LOSSES IN THE CARBON ARC.

In a paper entitled “The Consumption of
Carbon in the Electric Arc,” read before
the British Royal Society, Professor W. G.
Duffield described experiments to determine
the amount of material lost by the poles of
a direct-current carbon arc under different
conditions of current and arc length. For~
a given current the carbon consumption of
both the anode and the cathode increases
with the arc length until a constant value
is reached. Using long arcs the consump-
tion per coulomb decreases with increasing
current; the ratio of anode to cathode con-
sumption is about 1.5, increasing slightly
with the current. The author also con-
cluded that the loss of an atom of carbon®
from the cathode of a very short carbon
arc is accompanied by the transfer between
the poles of a quantity of electricity equiv-
alent to four electronic charges, and that
in long arcs the loss is due to this essential
carbon disappearance plus a quantity due
to combustion. Though the phenomenon is
describable on the basis of electrolytic ac-
tion in which carbon is quadrivalent, the
electronic emission has to be accounted for.
The chief supply of cathodic material
comes from behind the small growth which
forms upon its extremity, but if the neces-
sary quantity of carbon cannot be derived
from this source the growth itself is con-
sumed. The mean spherical candlepower .
increases with current strength and arc
length in much the same way as the total
consumption of carbon does. In a typical
experiment the energy of combustion was
approximately 11 per cent of the electrical
energy supplied to the arc.
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BARE GROUNDED RETURN WIR-
ING SYSTEM TO BE INVES-

TIGATED.

The Committee on Electric Wiring Sys-
tems of The Electrical Industry has ap-
pointed the following subcommittee to in-
vestigate bare grounded return wiring sys-

tems:
Chairman, C. -E. Corrigan,

Vernon, N.Y.; J. Forsyth,

Institute of Electrical

Boston; Mass.;» C. Renshaw,
Westmghouse Electric and
Manufacturing Company, East
Pittsburgh, Pa.; Secretary,
Wm, S. Boyd, Western Asso-
ciation of Electrical Inspec-
tors, 175 W. Jackson Boule-
vard, Chicago.

The committee desires the
co-operation of the entire elec-
trical industry in this work,
and to that end requests that
all information and data on
wiring systems having a bare
grounded conductor to be sent
to the secretary.

The committee will espec-
ially appreciate the following
information :

(1) Safety, cost and relia-
bility data based upon practi-
cal experience with concentrlc
wiring, or any other type of
wiring having one or more
bare or partially covered con-
ductors which are permanent-
ly connected to earth;

(2) Theoretical or tested
installation details or protec-
_tive features which will safe-
guard concentrlc wiring or
other wiring systems having
bare grounded conductors;

(3) Reliable methods of pre-
venting meter setters or line-
men from reversing the po-
larites of a two-wire system;

(4) A suitable definition of

“ground” or ‘“earth” as these
words relate to electric wiring;

(5) Practical experience with
ground or earth connections;

(a) Whether they have
been found reliable, or
unreliable;

(b) The proportion found
to be unreliable, if any;

(6) Adequate methods of
establishing and maintaining
a reliable ground or earth con-
nection for safety purposes;

(7) A simple method of test
which will insure the detection
of unreliable ground or earth
connection ;

(8) Economies which may
be practiced with safety in
connection with any of the ex-
isting wiring methods;
" (9) Estimates or actual fig-
ures as to the cost of any pro-
tective features reported upon
in response to the foregoing
requests; and

(10) '‘Any data or experience
calculated to assist the com-
mittee in reaching an accurate
conclusion relative to the prac-
ticability of bare, grounded re-
turn wiring systems.

Associated
Manufacturers of Electrical Supplies, Pitts-
burgh, Pa.; W. H. Flandreau, International
Association of Municipal Electricians, Mt.

Engineers, New
York, N.Y.; G. S. Lawler, Associated Fac-
tory Mutual Fire Insurance Companies,
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HAVIK INS

help you succeed through electricity

These books will answer every one of your €lectrical problems. They are
written so that you can understand them. * Arranged in the form of questions you
would ask—and the answers to them — in plain, practical, everyday langua ca%e’ clear,

concise and to the point. Thousands of men are using Hawkins Electri

UNIVERSAL ELECTRIC MOTORS

Operating on A. C. or D. C—IIO to 130 volt
1/16 to 1/4 H. P,

THIS MOTOR
=3>ft 1/16 H. P. $5Complete

SPEED 6,000 R. P. M.
For spark gaps—grinding—polishing, etc.

Write for Catalogue

OMEGA ELECTRIC COMPANY

304 So. Dearborn St. Chicago, Ill.

Know the facts in Electricity.
They count—and mean more
money and better position for you.
You need the exact information,
—in a practical form so that you
can use it every day, to help you
install electrical equipment, or
make repairs, or operate machines,
or,dowhatever else your present job
—or the job ahead of you—calls for.

ELECTRICAL GUIDES

Guides

as a practical aid to greater success in the electrical field.

Read what users say:

*Every Electrician, Operating Engineer or Student who wants to
advance himself in the Electrical field should have a set of these
books.” JOHN KELLEY, 116 Union St., Newark, Ohio.

“ For the man not %ettmg acollege training, and even in that case,
do not believe there is a better set of books on
LLo¥D D, HuF¥MAN, Dayton, Ohio.

“ We consider Hawkina Flectrical Guides the most compact and
complete set of electrical references in the mark
NoGeLE ELECTRIC Wonxs, Monterey, Cal.

¥ can sincerely sa.y
the market today.

Specially Arranged for

Home Studyand Reference

They are bound in flexible
covers that make them a pleasure to
handle or have in }zour library. Size
5x6% inches and % to 3 inches thick.
You can carry each separate
volume about with you until you have
mastered its contents, Hawkins Electri-
cal Guides fit your pocket and your
pocket book as well. Only $1 per volume
and owners of the set say there are no
better electrical books at any priee,

PARTIAL CONTENTS

«1 think they should bein the hands of eve one whohasanythin,
to do with Electrieity.” URPHY, Omngy;,h Va?
*“For the practical electrician, they are the best books published
-——worth many times their price.” L. C. WAGNER, Wyoming, I11.
““I have gained valuable information from them which has helped
1me directly in my line of work.”

HERMAN NODENBERG, Hoboken, N, J.
*They are wonderful value. Everything is so clear and concise.
Even one who had no knowledge of Electgrlclty would have m? diﬂi-
culty in grasping the facts.” F. L. TAYLOR, Amesbury, Mass.
*“It isthe best work an apprentice can study if he wants to get ahead
in his trade. As a reference for the experienced worker Hawkina
Electrical Guidesareunexcelled.” I. MCCLELLAN, Chillicothe, Mo,

10 Practical Volumes—3500 Pages— 4700 Illustrations

$1 A Volume—$1 A Month

These books are a complete and up-to-date course in Electrical
Engineering—the standard works on Electrical Science. Contain no
useless matter—only such information as is needed.

Shipped to You FREE

S8end no money Examine the books firet. Decide.
for yourself that they are the most complete and clearest
written electrical books ever published. Every book
is complete in itself but the entire set isthe best
bargain. Accept this unusual offer now~-
mail the coupon today, If you decide
to keep the books you can make

72 3th Ave.,N.Y.
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ELECTRICAL SHEARS FOR CLIP-
PING ANIMALS. .

Farmers who shear sheep by the slow and

tiresome hand method will appreciate the

Clip Your Animals with an Electric Shearer.

convenience of a power clipper. It is 'no
lenger necessary to get a half-nelson and
a toe hold on the animals while they are
being sheared. This new device is run by
an electric motor or foot power; the clip-
ping-head, composed of a stationary and
movable cutter, is simply moved over the
body of the animal.

Different cutters are furnished for clip-
ping horses, mules, dogs and cows, while
various types of driving gear are built for

THE ELECTRICAL EXPERIMENTER

different kinds of primary motive power.

WHY NOT SPEAK FRENCH OVER-

THE TELEPHONE?

The French language 1is
more easily understood over
the telephone than the English
language, provided you under-
stand French.

Which brings to mind the
conversation (in plain United
States) between a gentleman
from the West and his East-
ern friend. Said the Western-
er: “You can get juice at two
cents per KW, hour in Osh-
kosh.” “Fine,” rejoined the
Easterner, “but who in hades
wants to live in Oshkosh?”

A NEW FOGL-PROOF
ATTACHMENT PLUG.

When direct current is used it is ex-
tremely important that the flow of current
be always maintained in the same direction.
With the increasing popularity of portable
machines and tools the need of a conven-
ient polarized separable attachment plug to
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assure correct polarity has been manifest.
To meet this need a progressive manufac-
turer has just placed on the market a small
eparable attachment plug with such pol-
arized contacts.

The slots in
the base are
placed at right
angles and the
knife blade con-
tacts in the cap
arranged to cor-
respond. Using
this plug it is
impossible to re-
verse the polari-
ty once it is es-
tablished in the
cap. It is made
of a tough heat-proof composition with a
nickel-plated screw shell, presenting a com-
pact and pleasing appearance.

When charging small storage batteries,
where an accidental current reversal would
“kill” the battery, these new plugs are espe-
cially welcome.

Fourteen Trans-Atlantic submarine cables
now connect America with European points,

/

EXPERIMENTAL ELECTRICITY
COURSE IN 20 LESSONS
By S. Gernsback and H. W, Secor

A new course of the theory and practice
of electricity for the experimenter. .
This is undoubtedly one of the most com-
plete and comprehensive treatises on this
sllpecial subject ever published.

2 book is written by the same authors
as the now falmous ‘“Wireless Course in 20
Lessons.”

Every phase of experimental electricity is
treated comprehensibly in plain English.
It is a book not only for the beginner, but
for every experimenter and student of
electricity.

All the knowledge of the authors has been
devoted to making the study of electricity
gimple to the layman.

New experiments are described and ex-~
plained and nearly every application of
electricity in modern life 1s given insimple
language.

It 18 the most complete and practical
course ever published, not only useful, but
absolutely necessary to everybody inter-

EXPERIMENTAL
ELECTRICITY

COURSE

s. GﬂfyissACK
_HW.SFCOR. .

Thes N Wrenn.

- ested in electricity..
The book contains 128 pages, more than
400 illustrations.
Cloth Bound

Ready for distribution July 15th, 1916.

Special advance price to those using the coupon is /5 cents per copy, de-
livered not later than July 20, to every buyer. 2

Price, $1.00

On all orders placed after Aucust 1. the price is $1.00

Experimenter Publishing Co., Inc.
233 Fulton Street, N. Y. City
I am sending you herewith 75 cents for one copy of your
new Course in Experimental Electricity, by 8. Gernsback
and H. W. Secor, to be delivered to me after July 15, and
not later than July 20, 1916.

Name...oovoireinnnineinrannne sevnsense

Address .ovuveeesirsriorcasnnenns ..
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" THE “SIMPSON LIGHT” IN
ELECTRO THERAPEUTICS.
Quite apart from any healing properties
which it may -possess, great interest at-

taches to the so-called “Simp-
son Light” with which work
of a more or less experimenial
character has recently been
carried out at St. Bartholo-
mew’s Hospital. The light
was discovered owing to the.
fact that Mr. Simpson, who
was making a research on the
affinity of rarc metals for each
other noted that the electric
combustion of certain ores
produced a light having “cre-
ative effects on the workmen’s
hands.” He produced an elec-
tric arc lamp with the ores as
its. eélectrodes.

In a contribution to the
Lancet Drs. Harmer and Cum-
berbath, of St. Bartholomew’s
Hospital, recount briefly the
nature of the rays produced
and the therapeutic effects
which they have obtained with
the rays. The electrodes are
made up of a mixture of the
ores of certain metals, notably
a tungstate of iron and man-
ganese known as “wolfram.”
Two kinds of rays are pro-
duced, visible and invisible.
The invisible rays are heat
rays and ultra-violet rays. The
ultra-violet rays are, of course,
familiar enough, but the ultra-
violet rays emitted by the
Simpson lamp differ in some
respects from those already
obtained. Thus the Simpson
lamp produces a more intense
ultra-violet light than that
given by a carbon arc lamp like
the Finsen lamp. Professor
Horton vompared the lamp
with lamps in which the elec-
trodes were made of alumi-
num, zinc and cadmium, and
found that, good as these
metals are as sources of ultra-
violet rays, the Simpson elec-
trodes were better.

ELECTRIC SERVANTS
FOR THREE CENTS AN
HOUR.

The cost of electricity has
decreased so much in the last
ten years that it is now with-
in the reach of the smallest
wage earner, scientific house-
wives concede, that electrical
equipment provides the most

efficient tools to work with.

A list of the electric home
appliances in the order of their
efficiency, prepared by a house-
hold authority, follows: The
electric iron, the electric wash-
ing machine, the sewing ma-
chine to be operated by an
electric motor, the electric
vacuum cleaner, toaster, grill,
coffee percolator, fireless cook-
er, - electric radiator for the
winter and electric fan for the
summertime comfort.

Many of these little electric
servants can be operated for
two or three cents an hour,
only a few cents a week. They
save a woman countless steps
and waste motions where they
are regularly used. Their
moderate cost is quickly for-
gotten in the convenience,
comfort, satisfaction and im-

proved health which their use
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entails. Mazda lamps in place of carbon
lamps reduce lighting costs nearly two-
thirds, which is a great saving to the con-
sumer without any increase in the electric

lighting rates.
plants erected in the western part of the
country have done much to put these
conveniences within reach of the farmer.
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The great hydro-electric

(L EARN AUTO BUSINESS~SELL FIVE MACHINES AND GET———

BIRCH CAR FREE!

And the Agency in Your Territory
5-passenger— 27 H. P.— Electric Lights and Starter

A wonder car, Write at once for full information. Find out how you can
get thiscar. I teach you the auto business at home by simple course and
give you the o&ponunity to make big money
lling BIRCH MOTOR CARS to your
friends and neighbors.

X Speci  offer now. Address
Ralph Birchard, President
BIRCH_ MOTOR
COLLEGE, iInc.
865Tower Bldz., CHICAGO

Electrical

Writequick for full (nformation {1 e

ELECTRICAL

in the
Byihopast 28 years in the fundamentals of Applied Electricity, The

men with training are ale
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traiyned over 2000 young men
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For practical young men with limited time, 24th
2tth, Catalogue on request, 260 Takoma Ave., w‘l.mmm, b. 0.
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ENGINEERING

including Mathematics, Steam and Ga:
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and their remedies.’

Earn $150 to $250 Monthly
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quality paper.
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the special in

ance only, fill in and mail the coupon today.

Consulﬁng Serﬁce Free cluded absolutely free

a year’s Consulting Membership, regular value $12, entitling
you to the advice of a staff of electrical experts. These men
are no further from you than your nearest mail box. They
stand ready to solve your perplexin%lproblems, to offer sugges-
tions, to point out the things you should avoid. - Absolutely no
limit to their assistance—ask as many questions as you wish for
a whole year. This service alone will be worth more to you than
the entire cost of the books.

Don’twait. This means$15.20 saved if you actnow. Remem-
ber, you take no chances whatever—it costs nothing to inspectand
you are nothing out if you do not care to buy. This offer may
mean your success, 80 mail the coupon today—now—before you
turn the page;

With every set is in- |
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his Great eclal brary
SENT FREE FOR EXAMINATION

Send today for your free-for-examination set of the greatest electrical refer-
! . y The new 1916 edition, just off i
recognized by big men in the electrical field as the most practical work of its
kind ever published. Covers completely the generation and use of electricity
for power, light, transportation and communication, including the construction
and operation of dynamos and motors, central station engineering and telephone
work, as well as wireless telegraphy and ‘telephony and land and submarine teleg- -
raphy. Particularly helpful in its exhaustive treatment of electrical ‘‘troubles’

The complete seven volumes,
not a sample volume, will be
) . sent, express prepaid,
seven days’ free examination; returnable at our expense if they
fail to meet with your expectations. If you keep them, pay $2
seven days after receipt and then $2 a month until you have paid
. . trod]uctory price of $19.80, saving $15.20, as the regu«
lar price of this new and enlarged edition is $35.00._ As this offer is for immediate accept-
) It won’t cost you a cent to examine
these books, so get thgm into your home, shop or office and look them over at your leisure.
Remember, if you don’t like them they may be returned at our expense and you won’t be
out a penny. One of the most liberal offers ever made. You can’t afford to pass it by.
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Electlt"lical Engineers earn from $150 to $250 a
month.
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Cyclopedia of Applied Electricity

Contains 3,500 pages, 7x10 inches; 3,000 illustrations, full page plates,
diagrams, etc.; hundreds of valuable tables and formulas; carefully cross-
indexed for quick, easy reference. The books are substantially bound in half
red morocco, gold stamped, and are printed inllarge, clear type on special

What These Books Cover

Elements of Eleetricity — Eleetrieal
Measurements ~— Underwriter’s . Eleo-
trical Requirements—Theory, Caleunla-
tion, Design and Construetion of Direet
Current Generators and Motors—Types
of Generatorsand Motors—Management
of Electrical Machinery — Eleectrie
Lighting — Alternating Current Ma-
chinery— Power Transmission —Elees
trie Railways—~8eli-Propelled Railway
- Cars— Trackless Trolleys— Power Sta~
tions— Switchboards and Switehing—
Storage Batteries — Applied Eleotro-
hemistry — Electrio El Elee-
trie Welding and Heatlng— Wireless
Telegraphy and Telephony—Land and
Submarine Telegraphy.

for

FREE COUPON

Worth $15.20 to you

American Technical Society

Chicago, U, S. A,

l Please send me Cyclopedia of Applied Electricity

. to your order,

for seven days’ free examination.
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and $12 consulting membership will
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MARSEILLES

On Broadway at 103d Street, New York

Absolutely
Fireproof.

COOLEST ROOMS IN TOWN

Owing to delightful location between Central Park
and Harlem River.
residences, removed from noise and dust, yet within a few
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BOOK REVIEW.

WIRELESS TRANSMISSION OF PHOTOGRAPHS,
by Marcus J. Martin; 117 pages, 62 illus-
trations. Size, 834 by 534 inches, cloth
bound. Published by The Wireless Press,
Ltd., London, England. Price, $1.25.

Several articles have already appeared in The
Electrical Experimenter _on the wireless transmis-
sion of photographs. This work has not reached
the stage of commercial development, but the lab-
oratory. work already done shows great possibilities
for practical demonstration. In the first consid-
erations, Mr, Martin discusses the commercial
value of the apparatus, and gives an outline of the
difficulties experienced in using the present trans-
misson systems,

In the chapter on transmission, details for sev-
eral systems are given. One particularly simple
set is described, suitable for experimental work.
The different apparatus for receiving, such as the
use of the Einthoven galvanometer, Blondel’s os-
cillograph and the Cathode ray receiver are de-
scribed. In connection with this apparatus, syn.
chronizers and driving motors are also explained.

Selenium cells, while not used in most systems
of transmission, are employed for some work. The
chapter on these cells is one of the few which
have been written on the subject and includes
curves showing the inertia and recovery of the
cells. The last chapter gives directions and sug-'
gestions to those who wish to experiment with the
apparatus.

There are, however, several errors, among which
may be mentioned the misspelling of “ammonium”
and “D’Arsonval.”  One or two phenomena are
not correctly explained, but this does not lower
the value of the book to practical experimenters.

THoMAS A. EpisoN, by Francis Wheeler.
Cloth covers, 201 pages, 6 illustrations,
7x5 inches. Published by The Macmil-
lan Co., New York City, N.Y. Price, 50c.

To those who are interested in_ experimental
work, the story told in this book should be par-
ticularly interesting. Possibly no man has ever
made as many experiments as Thomas A. Edison.
From the time he squatted over the goose eggs to
make them hatch, until the present epochal period,
when he heads the United States Naval Advisory
Board, Edison’s career has been one long series of
experiments. The story of the life of our greatest
American inventor contains many inspiring sug-
gestions for those who expect to carry on the
work which Edison has so well started—that of
making our nation not only up-to-date, but fore-
most in the scientific field.

His maxims and methods will surely help others
who are now at the foot of the ladder which he
has climbed.

ErFecT OF IMPERFECT DIELECTRICS IN THE
FIELD OF A RADIOTELEGRAPHIC ANTENNA,
Scientific paper No. 269, Bureau of Stan-
dards, Washington, D.C. Prepared by
John M. Miller, Assistant Physicist.

A valuable paper of interest to all radio men,
covering the effect on the radiation resistance of
an antenna occasioned by the proximity of neigh-
boring insulating bodies or djelectrics, Curves_ are
given illustrating the absorption effect produced on
tha}t portion of tl-ge leads, to an antenna, in.side the
building; absorption caused by the proximity of a
tree, also radiatior} resistance curves for antennae
located entirely within a building.

ENGINEERING As A CARRER, consisting of 22
papers by prominent engineers, edited by
F. H. Newell and C. E. Drayer. Cloth
bound, 214 pages, 7% by 5 inches. Pub-
lished by D. Van Nostrand Co., New
York City. Price, $1.00.

At this time many young men are preparing or
intend to become “engineers.”” The ideas as to
what an engineer really is, seem to be extremely
hazy. Moreover, his teachers in the preparatory
schools are hardly better informed. In this vol-
ume, twenty-two successful engineers give their
opinions, as to the personal and educational re-
quirements necessary for those who expect to take
up engineering as a life work, Altogether, the fu.
ture does not seem particularly bright, according
to a table presented, which shqws the amount of
time an engineer can expect to be employed. The
idea of giving his life to a work where the great-
est remuneration is the satisfaction of being use-
ful, will not appeal to everyone. This book will
be helpful to professional advisers and parents who
are helping their sons in the choice of a career.

If this work may be taken at its face value, it
surely brings to light the fact that engineers, be
they civil, electrical, chemical, ad lib, are certainly
grossly underpaid, all things considered. No other
profession is so misunderstood or undervalued as
this one; a state of public opinion that some of
our future technical men can undertake to change.
The conditions in this respect are slowly changing
for the better, even now. TUndoubtedly a goodly
part of this state of affairs is due to improper
training of the students. It is an absolute fact,
proven in actual practise many times over, that
some of the college graduated engineers are only
walking mathematical freaks. They can figure,
yes, but they can make no practical application of

_' their knowledge.

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.
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MANUAL oF WiIreLESS TELEGRAPHY FOR NA-
vAL ELEcTRICIANS, By Commander S. S.
Robison, U.S.N. Canvas covers, 243
pages, 117 illustrations. Price, $1.50.
Like -other standard government publications,

this book covers its subject clearly, concisely and
fully. The Navy Manual has been the hand-book
of wireless operators for over thirteen years, fol-
lowing the advance of radio apparatus with fre-
quent new editions. There is, however, very little
difference between the new edition and the pre-
vious one. A page on the audion detector and
amplifier is the principal addition. At the same
time, we believe that many operators who have
been working at wireless even for several years
can learn much from this book. - The appendix,
covering the standard practice in message forms,
if carefully followed, would do away with much of
the needless interference which is now preventing
serious experimental work in the cities, particular-
ly operators desiring to enlist to go to either of
the Navy wireless schools will find it to their
advantage to become familiar with this book, as
it is used as a textbook in the school.

ELectricaL  EstimaTiNg. By Harry B.
Kanter, 52 pages; 1 specification and blue
print, 11x8Y5 inches. Paper covers:
Price, $3.00. Published by The Electric
Estimator, New York City, N.Y.

To busy electrical contractors and electricians
who do not care to wade through lengthy tech-
nical treatises on this important subject, the work
by Mr. Kanter will particularly appeal. A typical
set of electrical specifications for the wiring of a
loft building and a large blue print showing the
lay-out of the illumination circuits are included.

The author has laid particular stress on all of |

the practical - estimating problems encountered by
those bidding on electrical work, and has given a
number of valuable tables showing in detail the
complete estimates for various kinds of wiring,
the proper figuring of labor cost, incidentals and
profit. Some of the sections deal with the cost
of trouble hunting jobs, the manner of figuring
on the linear foot basis, and small wiring proposi-
tions, such as private residences, electric bell
installations and motors.

How Tt0 MAkKE Low PreEssuURe TRANS-

FORMER.. By Prof. F. E. Austin, B.S,
EE. 18 pages; illustrated; 7%4x434
inches. Cloth covers. Price, cents.

Published by the Author, Hanover, N.H.

For those who wish to design and construct
low tension step-down transformers of the closed
core type this book has been written. These
transformers treated upon are for ringing bells,
running toy motors, laboratory apparatus, electro
cautery instruments, etc. Data are given for
the specific design of a step-down .transformer of
small size, and also a table of directions for the
connection of different winding divisions, so as
to obtain any voltage as a secondary from 8 up
to 64 volts. The directions cover the construc-
tion of the laminated iron core, and the winding
of the primary and secondary coils, With the
aid of this book one can readily learn how to
properly design and build a step-down transformer

for any requirements. s

ELEMENTARY LEssoNs IN ELECTRICITY AND
MacgNETISM. By Silvanus P. Thompson,
D.Sc., B.A,, F.R.S, FRA.S, etc. Sev-
enth edition, revised and enlarged. 700
pages; 377 illustrations; 8x5l5 inches.
Ribbed cloth binding. Price, $1.50. Pub-
lished by the MacMillan Company, New
York City, N.Y., 1915,

The seventh edition of this reliable and com-
plete treatise covers the elementary and physical
sides of electrical and magnetic problems.

The author is well known in scientific circles,
and the value of this volume can be no better
expressed than by stating that this is the seventh
edition, which means that it must have more than
ordinary merits. Those who have perused the
first editions will be agreeably surprised to find
that the new volume has been completely revised
and brought up to date. One of the new chapters
deals with electric waves and oscillations, with
special reference to their bearing on radio teleg-
ragl}y. There is also a chapter on this particular
subject. Chapter 27 deals with the modern aspects
of the electron theory: of electricity. Radio
activity is covered at some length, as well as
photo-electric phenomena, and the principal effects
in _magneto optics,

It is difficult to give credit, in the space of an
ordinary book review, to all of the multifarious
subjects with which this book treats, but suffice
it to say that practically all of the scientific ap-
paratus used in the electrical art are taken up.

The author, as many of our readers know, is
one of the leading authorities in electrical science,
but some students and engineers will take issue
with him on the methods of treating several of
the subjects in this pretentious volume, However,
in the main, the text adheres closely to the
accepted standards of electrical engineering as we
understand it to-day. Students will find this work
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You Ought to Have the Best F lashlight

FRANCO Flashlights with Radio Bat-
teries are definitely guaranteed for
service; beautifully finished and reason-
ably priced. For Safety Sake, insist on

Flashlights

Panama-Pacific Exposition

When you are coming home late at
night, or working around the house
and need a light, you want a light
that will stay lit and won’t start fires.

FRANCO

Awarded GOLD MEDAL

See the complete line at_your dealer’s or
write us for catalog No. 9 — FREE.

INTERSTATE ELECTRIC NOVELTY CO.
_ 29 Park Place, New York

No.5008

Y. M. C. A. RADIO SCHOOL

The school in which you will eventually enroll

Study now at reduced rates under Chief Radio Inspector and Expert Instructors.
Laboratory is completely equipped with standard sending (2 K.W. and 1 K.W. sets)
and receiving sets, a radio telephone, the original audion ‘‘beat’’ receiver for undamped
oscillations, transcontinental and trans-oceanic receivers, wave meters, and all types
of apparatus necessary for a- comprehensive radio course. Students benefit from
laboratory experiments possible because of new technical and training school license,
permitting operations on 400, 600 and 2,400 meters. Write for booklet.

Y. M. C. A. RADIO SCHOOL

145 EAST 86th STREET NEW YORK, N. Y.

“ Do );ou wish to subscribe at the present low rate?  Before it is too late see page 292. ‘
L
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Be the
BOSS

Learn Electrical Meter Engineering
The Most lmportant Profession in the Electrical Industry

More Electrical Meter Engineers are needed. We must train them since ours is the only school
in the world teaching Electrical Meter Engineering. A half million new Electric meters 3v?c'lll be
nm:\fvu:}f;n%scﬁfﬁ l;Il;lhsl'nk Yot thct; geBmatxild f]t;r trained Tﬁn!‘wel}mﬁe n.mlore cags forl tralned men

. You e the Boss—qua/ or the Bi, b—right In your o
home In g few short months. No previous experlence scesas V. Sef:d ghe g,_ tg’r ‘Zn/ Name

informagion. .
EARN $1200 to $3000 A YEAR /

Address .......
Meter Englneers get Big Money. You can qualify. You can draw the Fat Pay En- /
velope, Write today. Get Into this interesting, fascinating, profitabie profesgion / .
NOW while we are enjoying unparalleled prosperity. Send the coupon today, Be e re
the man who fires—not the one who is ired—Be the Boss. Fort Wayne CorruFmdente School

Fort Wayne Correspondence Schoal, Dept. 338-C Fort Wayne, Ind. / 338-C 'ort Wayne, l_nd.

.
/ Free
Coupon

Gentlemen;—

Send me absolutely
free full particulars
of Meter Engineering.

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.
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plece of watch
manufacture—adjyst-

ed to the second, positions, tem-
perature and isochronism, En-
¢ cased at factory into your choice
of theexpuisite new watch cases.

/19 Jewel
=, Burlington

WO
The t Burlington Watch gent on simple request,
Pay %te of §2.50 a month, You get the watch at
the same price even the wholesale jeweler must pay.

Write Today for Free Watch Book

See handsome color illustrations of all the newest
igns in watches ’that you have to ghqose fronL:.

OUF nName an on a i8 ¢
Get this offer while it Jasts. Write today.
Watch Co. Dept. C-33819th & Marshall Blvd.

$2ﬂimh

[ Earn $75 10 $300 a Month

and put you on the road to wealth and success. My
course trains you at home in a few short weeks. No
other equals it, I ntee satisfaction. .
Don’t be a slave to drudgery any longer—my
F starts youat once in this big money-mak-
ng business, Write for my Free Book—it
explains all, ostal bringa
At poatpaid. Sens today.
_Harry L. Wells, Mgr.
INTERNATIONAL

HI-PO
WATERPROOF DRY CELLS

And Ready for Use CONNECTED SETS

Highest quality and absolutely protected against moisture, dampness,
fog and spray. Give 1009, service even when standing in water.

Set of 4 cells (5 volts)

Set of 6 cells (9 volts)
0

Other sets in same
proportion
‘The only guaranteed
and original water-
proof Dry Battery.

Beware of Imitations.

Ifyourdealer does not
handleour goods, send
us his name with your No. 6 Cells
remittance. ’ 38e. each

HI-PO Waterproof Battery Company

1007 Atlantic Avenue, Brooklyn, New York

particularly valuable, as there are so many un-
usual topics discussed which are ignored in some
of the American text-books, such as effects of the
earth’s magnetic field on compass needles, various
forms of galvanometers and their equations, the
action of permanent and electro-magnets at various
distances from each other, and-.the method of

" computing the resultant forces. It is doubtful if

there is another work covering the subject of
magnetism as thoroughly as does this one, This
also holds true for the section on static electricity,
which includes thunderstorm phenomena, This
valuable book will be extensively used in the
future, as in the reviewer’s opinion there is not
another work at the present time that can dupli-
cate this one by Dr. Thompson, volume for
volume,

ExaMpLEs IN ALTERNATING CURRENTS, VOL.
I. By Prof. F. E. Austin, B.S,, EE, 224
pages; 70 illustrations; 734x434 inches.
Flexible leather covers. Price, $2.40.
Published by the author, Hanover, N.H,,
1915,

This is a somewhat different treatment of the
subjects included in the stidy of alternating cur-
rents and their practical applications in engineer-
ing practice,

This work by Prof. Austin contains examples
worked out, together with all necessary mathe-
matical formulae for the determination of current
and voltage relations in practically any type of
circuit, including those where inductance or
capacity predominate; also circuits containing
both of these quantities, as well as resistance. A
number of original graphic curves are given,
showing the phase relations with the different
circuit conditions; also how various harmonics
gombine to give a certain shape of resultant wave

orm. .
The book is quite complete, and the practical
man, college student, and expert will find some
interesting reading in it. The author has made
use of calculus where necessary, and has endeav-
ored to treat the subject in as thorough a manner
as possible.

Numerous tables are given which will prove of
inestimable value to those working with  alter-
nating current functions, Also some valuable
formulae and direct measurement methods . for
determining the value of self-inductance of mag-
netic windings, containing iron cores or plain
windings without cores. Those interested in radio
work will find this book of particular value in
many respects. The quantities in complex alter-
nating current circuits containing sertes-parallel
arrangements of inductance and capacity are also
discussed and explained. The wording of the book
is clear-cut and to the point,

OUR INVENTORS,

There were fifty epoch-making inven-
tions during the past fifty years. That is
the way the scientists have figured it out
—fifty of them in fifty years.

Of this number, thirty-six are credited

12 DAY e

and * Florizel,” of the

The Finest Summer Cruise
on the Atlantic Coast

Including all essential expense, visit- mite, artificial i -
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U P The first ten of the Ameri-
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register, incandescent lamp,
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nace reduction, electrolytic al-
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photograph film, motion pic-
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corder, gas engine, wireless

of opinion as to the relative

RED CROSS LINE feed, there will be. hardly any

il are especially built for the accommodation of tourists, Ewoﬂ{)erso?s who will tagree a;
B having ample deck room, comfortable cabins and lounge, o the relative importance o
and exceptionally pleasant dining saloon, in which is served, the American inventions, much

to the music of an orchestra, meals of unusual excellence. The boats less with the foreign ones. But

. are new and able, with eévery modern device for safety, including full boat the fact remains that the world

equipment’ for passengers and crew. No cruise on the Atlantic Seaboard gives recognizes that we in this

such novelty and grandeur of scenery and is so health-giving and altogether delightful. country have given to the world

Send now for handsome folder 15 giving full particulars of this cruise.

- BOWRING & CO., 17 Battery Place, New York
B3&5 Reduced rates for superior accommodation during September gnd October

thirty-six inventions of tre-
mendous importance, while the

rest of the world was giving it

but fourteen.
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SILVANUS P. THOMPSON, FAMOUS
SCIENTIST, DIES.

The death of Silvanus Phillips Thomp-
son, the English savant, on June thir-
teenth is a great loss, not only to his
personal friends, but those in the elec-
trical profession as well. His pupils and
admirers in America and Europe can
testify to his success as a teacher. He
exercised considerable influence in elec-
trical engineering literature, which com-
manded for him great respect among
electrical engineers. He was at first a
teacher of physics, particularly of optics
and electricity, but later he gave his
attention to dynamo-electric design. He
wrote a number of text-books, which
from the first were engineering classics.
As principal of the Finsbury Technical
Institute since 1885, he was able to im-
part to his student his stimulating in-
fluence, which they carried to all parts
of the world. As past-president of the
Institute of Electrical Engineers and of
the British Committee of the Inter-
national Electro-Technical Commission,
he was recognized as the dean of the
British electrical engineering profession.
He was one of the earliest advocates of
electrical power transmission, and did
much to hasten the adoption of distri-
buting systems.

He held among other titles those of
Bachelor of Arts and Doctor of Philoso-
phy, besides being a fellow of the Royal
Society and a fellow of the Royal Astro-
nomical Society.

Beside his work in electricity, he made
many contributions to science and phi-
losophy. Many of his papers were ex-
cellent examples of scientific English,
characterized by a remarkable lucidity
and directness of style. He also painted
and loved works of art. Whole-hearted,
earnest and  devoted to the work of
developing the science of electricity, he
will be remembered and respected every=-
where as a pioneer in his favorite art,

TO FLOOD LILGHT NIAGARA
FA .

The City Council of Niagara Falls, N.Y,,
has authorized an expenditure of $10,000
for the illumination of Niagara Falls. The
money is to be devoted to carry out the
flood-lighting scheme submitted by the

American Lighting Company, Chicago. For -

some weeks Will J. Davis, president of the
company and inventor of the flood-lighting
system of the American - Lighting Com-
pany, has been making arrangements to
illuminate the Falls, and for several nights
previous to the action of the City Council
a battery of twenty-five flood lights was
turned on the American Falls and the rap-
ids of the Niagara River.

The effect created was so far beyond
, the expectations of the promoters of the
project that the expenditure was enthu-
siastically approved, and it is now planned
to double the number of lamps in service
and from time to time to add to the battery
as_new lighting effects are desired.

Paul A. Schoellkopf, commissioner of the
Niagara State Reservation, is particularly
enthusxastlc over the demonstratlon, and
it is due to his efforts in great measure
that the City Council has taken such defi~
nite action with regard to the illuminating
scheme. Mr. Schoellkopf has expressed
the belief that the illumination of the Falls
will insure the stopping over in. Niagara
Falls, N.Y., of many transients who would
otherwise remain only for a few hours
during the day. It 1s proposed to light
only the American Falls, making it a pure-
ly American proposition. -Mr, Schoellkopf
has tendered the services of the employees
of the Hydraulic Power Company free of
charge to the city, and it is understood that

THE ELECTRICAL EXPERIMENTER

the Niagara Falls Power Company is to
?orﬁate the power necessary to operate.the
1ights, .

Wlth the flood-lighting system employed
there is no dark center or wings in the
light-beam, and the Falls are smoothly and
softly hghted The beam is powerful
enough to penetrate the densest parts of
the rolling mist, and owing to the intensity
of the flood 11ghtmg the entire illuminating

‘scheme is carried out on a very economical

expenditure for energy.

HOW THEY “KIDDED” McGINNIS

ON LONG DISTANCE.

“Hello, Winnemucca, is that you, Mr.
Twist? How are you, Mr., Wire Chief?
This is Mr. Carty.”

“Yes, Mr. Carty., What can I do for
you ?”

“We're having a dinner here in New
York—3,000 of wus telephone folk—ana
there are 3,200 more of us in Philadelphia,
Baltimore and San Francisco, all hooked
up on the transcontinental line, Can’t you
cut in somebody out there and let us talk
to them?” .

“Wait a minute and I'll see (Twist, out
in Nevada, quiet for ten seconds). Hello,
Mr. Carty, here’s McGinnis, foreman of
No. 6 construction gang. He’s in his shack
about forty miles out in the Mojave
Desert.”

“Hello, McGinnis. This is Mr. J. J.
Carty of the telephone company, I'm in
New York at dinner and thought I'd have
a little talk with you.

“Say, Twist, who d’ye think yer kiddin’?
Why can’t ye "let a man rest?”

“Really, McGinnis, this is Carty, in New
York. I want you to talk to about six
thousand men at once. . They're all eating
chicken and sweet potatoes and 1ce cream

while they-are listening to you.”

“Carty , hell! If you don’t get off the
line, Tw1st and stop strmgm me, I'll—-

“On the level McGinnis, it is_really Mr.
Carty talking. Be good now, How is the
weather out there in the desert? Fine,
isn't it?”

“Rotten, ye mean. The thermometer
blew up a week ago and it’s 107 at this
minute, an’ the sun set half an hour ago.
If ye are Carty, sure enough I'm sorry I
was impudent, sir.  If ye could shoot along
some of that chicken an’ ice cream, it
would be a godsend to us poor devils.”

The largest electric kitchen in the world
is in use at Flemenstadt, near Berlin, Tt
serves 3,000 people in four groups of one-
half an hour each, between the hours of 12
noon and 2 p.m. The daily consumption
of power for each person is only about one-
half kilowatt per hour. It averages about
half a cent per capita per day, making it
one of the cheapest as well as the most ef-
ficient and sanitary cooking outfits in the
world.

%%Z%%%%Z%%Z%K%

NEW DEPARTURE

“ASTRALE” FLUORESCENT
SCREENS

By our new process the fluorescent salts are
deposited directly on heavy celluloid mak-
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as mechanically strong.

Do not use old style paper screens easily
punctured which deterlorate in time.

Sample order will convinee you.

Standard Sizes Complete Screens in Frame
2x3 $1.00 5x7 $5.00 8x10 $10.00
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¥
easily train you in your spare time to enter this fascinating
work. Demand for electrical experts exceeds the supply—
decide to fit yourself for one of these well id jobs, 56-page
book, which tells you how to do it, sent FREE.
AMERICAN SCHOOL éORRISPONDINCE
5787 Drexel Ave. Chl S. A.

Boys!!!
Wireless Fiends!!!
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Electrical
Experi-
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-favor of you and are willing
to pay you for your little
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but a cent to do soand you will gaindollars
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You Can Get Better Results

BY USING THESE WONDERFUL BOOKS

HOW TO MAKE
| WIRELESS
| SENDING APPARATUS

20 RADIO EXPERTS

FALES 98 ILLUSTRATIONS

émcé25¢*

PUBLISHLD L¥
THE EXPERIMENTER RFUNLISHINT
2E3FULTON BTN TG

How to Make Wireless Sending Apparatus

This book will surely be welcomed by every wireless enthusiast, and by
the one who is fond of making his own apparatus. This book contains more
information on how to make sending apparatus than any other book we know
of. Thirty different pieces of apparatus can be made with materials that most
anyone can obtain without much trouble and illustrations and descriptions
are so clear and simple that no trouble will be experienced in making the in-
struments.

Only strictly modern and up-to-date apparatus are described in this book, and if we asked
you_ 50c for it, we are sure that you would think it a bargain. This book has been written by
twenty radio experts who know how to make wireless sending apparatus and for that reason
you profit by their experience as well as by their experiments.

Among others, this book contains the following important apparatus: How-to-Make an
Experimental Arc Set, How-to-Make a Speaking Arc Light, How-to-Make a Quenched Spark
Gap, How-to-Make a ¥{ K. W. Transformer, How-to-Make an Oscillation Transformer,
How-to-Make a Radio Break in System, How-to-Make a Photophone, How-to-Make a Rotary
Spark Gap, How-to-Make an Independent Vibrator, How-to-Make a Calibrated Spark Gap,
and many others. } .

Size of the book is 7 x 5 inches, substantially bound in paper; the cover being printed in
two colors. There are 100 pages and 88 illustrations. There are quite a few
full-page illustrations giving all dimensions as well as photographs showing 25c
finished apparatus. How to Make Wireless Sending Apparatus, ppepalD

How to Make Wireless Receiving Apparatus 2
This book will surely be a boon to every ‘‘how-to-make-it”’ fiend. It has
been written and published entirely for the wireless enthusiast who makes i HOW TO MAKE
his own receiving apparatus and the twenty radio constructors who have WIRELESS
‘written the articles are well-seasoned in the art and know whereof they speak. RECEIVING APPARATUS

20 RADIO CONSTRUCTO

Consequently, you profit by their experience.

Only strictly up-to-date and modern apparatus are described and only those that the
average experimenter can make himself, with material that can be readily obtained. We
believe that this book contains more information on how to make a wireless receiving
apparatus than any other book in print and you will find that it is easily worth double

the price we are asking for it.

Among the many good articles, the following will be of particular interest: How-to-Make

a Receiving Set Without Aerial or Ground, How-to-Build a Magnetic Detector, How-to-Make
a Wireless Relay, How-to-Make a Wireless Lecture Set, Intensifying Radio Signals, Construc-
tion of an Improved Loose Coupler, How-to-Make a Conical Tuning Coil, Construction of an
Interference Preventer, How-to-Make a Unique Receiving Transformer, Construction of an
Efficient Wave Meter, How-to-Make a Pocket Wireless Set, etc., etc.

Size of the book is 7 x 5 inches, handsomely bound in paper; the cover being
printed in two colors. There are 100 pages and 90 illustrations. There are quite
a few full-page illustrations giving all dimensions as well as quite a few photo- c
graphs showing the finished apparatus. -
How to Make Wireless Receiving Apparatus, PREPAID

FUBL

Thousands of dollars were gladly spent to compile this Postage on
book NOW OFFERED to you for the unusual price of . . c 11b. extra
CONTENTS

Tells you quickly and accurately either eall letter or ion name and 1 ion of any and every wireless station in

the entire World. Obviates that irritating moment when you hear an unknown calland have no means of quickly knowing
who it is.  Makes it worth while sitting up late at night to hear that faint and far off foreign call, for with it, at least, you
can tell whom you hear. Contains 222 pages of information worth its weight in gold, lists over 15,000 ship and shore

i by BOTH nati lity, location and call letter being cross indexed to give location, ownership and station designation

A REALLY REMARKABLE OFFER

Imagine a finely cloth bound book 5%% x 814 inches and 7§ inch thick in size, containing 222 pages of information
obtainable nowhere else and printed on an excellent grade of book paper and from type unusual for clearness and ease of
reading. Not only is it up to date, but provides means for the insertion in their proper places of new calls of every
natlonality whenever assigned. Positively the best work of its kind ever offered and WOR'IPH $2.00 PER COPY,

HOW IT IS POSSIBLE

This remarkable offer is possible only because of the financial difficulties which prevented the publishers from mare
keting a book which cost them thousands of dollars to compile alone, while thousands more were spent in editing, composie
tion, printing and binding. Being exhausted the printers came to us as the logical outlet and we offer you these books at a
price less than they actually cost to produce.

AUTHORS

The book was compiled by FRANK A. HART, Chief tnspector of The Marconl Wireless Telegraph Co., of
Amerlca, and H. M, SHORT, resident Inspector (U. S. A.), Marconl International Marine Communication éo.,
td. Need we say more as to the authority which these men have at their command to compile so noteworthy and Necessary

a book?
DELIVERY

We have on hand a very limited number only of these books and NO REPRINTS WILL BE MADE. Wo cannot,
therefore, urge too strongly that you send in your order at once. ~All orders will be filled in the order of their receipt. Better

-send for it TO-DAY and make sure of getting the greatest book value possible to get. When you get the book you will By

we’ve underestimated the value we offer.

NOTE! POSTAGE IS EXTRA ON A SHIPPING WEIGHT OF ONE POUND. So include suficient postage
with your remittance which should be in cash or by money order.

EXPERIMENTER PUBLISHING COMPANY, Inc., oeexrrmenr, 233 Fulton Street, New York, N.Y.

You benefit by mentioning ““The Electrical Experimenter” when writing to advertisers.
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EXPERIMENTAL CHEMISTRY.
(Continued from page 205)

Place the folded paper in a glass funnel,
" open it, giving three folds on one side and
so that the paper is pressed firmly against
the sides of the funnel, then wet the paper
thoroughly. Now pour the sugar solution
obtained in Experiment No. 5 into the fun-
nel and catch the liquid which passes
through (the Filtrate), in a clean test tube
or beaker (see Figs. 10-A and B). Taste
a drop of the liquid which passed through
the filter paper (the Filtrate) and notice
that it still has the same sweet taste as be-
fore it was filtered. This would indicate
that the sugar was in solution.

The liquid which passed through the fil-
ter paper is called the Filtrate, and if any-
thing is left on the filter paper it is called
the Residue. .

A home-made automatic Filtering ap-
paratus can be constructed as shown in Fig.
10-B. This apparatus is intended to mini-
mize the time and trouble always attached
to the process of filtration. When large
quantities of a liquid have to be filtered, it
becomes tiresome to stand over a funnel
and wait for it to empty, only to fill it again,
repeating this process over and over until

" the liquid- is thoroughly filtered. As the
name implies, this apparatus is automatic,
in that all that is necessary to do is to fill
and adjust it and it will filter as much liquid
as necessary without any further attention.

Make a back [A] of seasoned wood
12x6x15 inches. Plane down, sandpapet
and shellac. The base is made of the same
wood, 8x6x24 inches, finished in the same
manner as the back. . .

The upper support [B] is made 4x4x}s
inches and is fastened securely to the back.
A “V”-shaped hole is drilled through the
center, so that different size bottles may
be accommodated.

The adjustable support [C] is made the
same as B. Drill a hole in the center in
the same manner as B and fit a funnel in-
to this hole. This support is held to the
back by means of round wooden pegs as
shown by C in the illustration.

As the illustration clearly shows, the
upper bottle is fitted with a one-hole rub-

- ber stopper, through which passes a piece of
glass tubing. This glass tubing extends
to the middle, or a little below the middle
of the funnel. When this funnel is filled
with a liquid, the liquid from the upper
bottle will not flow, due to the lack of at-
mospheric pressure. As soon as the l:ijquld
has passed through the filter paper and the
opening of the tube allows enough air into
the bottle, the liquid will again fill up the
funnel and so on till the liquid has been all
filtered.

If the whole apparatus is sandpapered
and given a coat or two of shellac, it will
be found to be a'very neat and serviceable
accessory to any laboratory.

I have cut the top of a 1% gallon water
bottle off and instead of removing to fill
the top bottle all the time, just pour the
liquid in the bottle. Of course this meth-
od requires the continual cleaning of the
bottle, after each use, but I find it much
more convenient, as it eliminates the re-
moval of the stopper, the replacing of the
bottle, and necessary adjustments each time
the bottle is filled.

Experiment No, 7—

Pour a few drops of dilute Sulphuric aéid
[H.SO.] into about 10 c.c. of the liquid ob-
tained in Experiment No. 5. Notice the
difference in color, temperature of the tube
and change from liquid to solid, also the
odor of the gases given off.

All these indicate a chemical change. In-
stead of a clear liquid, there is ‘a black mass
looking very much like charcoal. After
the addition of the H.SO. the black mass
tended-to rise in the tube, due to the escape

of the gases into the atmosphere.

The Sulphuric acid. used here is called a
Reagent, which is a substance producing a
reaction, or Chemical Change.

Experiment No.

Mix 7 grams of powdered (or reduced)
iron (Fe) and 4 grams of Flowers of Sul-
phur (S) intimately by putting both in a
mortar and mixing with the pestle. After
the two elementssare mixed thoroughly, take
a little of the mixture and place on a piece
of white paper. Next, by passing a magnet
UNDER the paper which contains the mix-
ture, see if you can separate the iron from
the sulphur. This can be effected very
readily.

Experiment No. 9—

Take the mixture obtained in Experiment
No. 8 and pour into a dry test tube. Do
not have the tube more than one-quarter
full. By means of a test tube holder hold
the tube containing the mixture in the flame
of the Bunsen burner, as shown in Fig. 12,
Keep the tube in constant motion and hold
it in the hottest part of the flame until
you notice a distinct reddish glow spread

. through the entire mixture. (Any flame in

the tube is due to an excess of sulphur and

. need not be bothered with.)

When the tube is still hot, let a drop or
two of water fall on the lower part of the
tube, thereby cracking it. Break the tube
by striking the cracked portion on your
asbestos pad. Try and separate the Fe and
S by means of a magnet as in Experiment
No. 8. Notice the difference in properties
of the substance obtained, than that of the
original iron and sulphur mixture. This
Experiment illustrates Synthesis.

. In Experiment No. 8, when we mixed the
iron and sulphur together, we found that
by passing a magnet under a piece of paper
containing the mixture we could cause the
iron powder to be attracted by the mag-
net, thereby separating the Iron from the
Sulphur, showing that the Fe and S were
merely in a state of Physical Mixture.

. We could still se¢ the separate elements,
ie., the iron and sulphur, If this were a
chemical compound this could not be done.

In Experiment No. 9 we find that a mag-
net has no effect whatsoever upon the com-
pound obtained. The iron and sulphur are
still present, but in an entirely different
form, namely Ferrous Sulphide (FeS). The
folloyvmg equation represents the chemical
reaction which took place:—

.Fe + S = FeS
[iron] [Sulphur] (Ferrous Sulphide)

This process of building up a compound
from its elements is called Synthesis. In
this case Fe and S were the elements em-
ployed to build up .the compound FeS.

. Be the First in Your Club

School, City or Town, to wear this
pure, all wool sweater, double collar
and cuffs. Your choice in colors. This
Jersey was selected by 10,000 of my
customers for last season, Your chum
will recommend it. My 1916 illustrated
catalogue is now ready. Write me and
learn my offer for your club’s order.
Popular Prices. Best Grade S orting
Goods —Raseball, Basketball, Tennis
Golt. etc. WRITE ME NOW, ’

JACK SHANNON CO0., D.54, 54 E.Monroe S1..Chicago

DO YOU

own a wireless station, either for
sending or receiving? If you do,
don't fail to join the greatest Wire-
less Association in the country:
THE RADIO LEAGUE OF
AMERICA. If you believe in the
preparedness of your country, if you

non-money-making organization. Beautiful engraved
and sealed certificate, FREE to all members. NO
DUES OR FEES WHATSOEVER.

Honorary Members: W. H, G. BUL-
LARD, U. S. N.; PROF. REGINALD A.
FESSENDEN; DR. LEE DE FOREST;

DR. NICOLA TESLA.
Send stamp for large 8-page information booklet.
DO IT NOW. Address 233 Fulton St., N. Y. City

wish to help Uncle Sam, if you wish to have your station *
- officially recognized, join the LEAGUE, a national,

THE ELECTRICAL EXPERIMENTER ' 301

Violet Rays for Home Use

OUTFIT «“C” $23.50—“IDEAL FAMILY OUTFIT” .

Includes the ‘‘VIRAYETTE’’ Generator, surface-comb-ex-
ternal throat-metal el indirect and a
velvet-lined, seal-grain carrying case.

Violet Rays are Kecoming more popular every day. The great
benefits derived from their ap&)lication in common acute and
chronic diseases have increased the confidence of the profes-
sional and layman,
They are not dangerous nor do they develop habits.

They are used by thousands of doctors in their daily work.
They are better than any patent medicine and represent
nature’s own helping hand to restore health, relieve pain, give
strength. Our bool “*The Ray of Life’’ gives va?uabie in-
formation, and is sent upon request free of charge.

WESTERN COIL COMPANY

180 No. Dearborn Street, Chicago, U. S. A.

Flectrical Fxperimenter
| 1915 1916

voL3

A complete volume of the Elec-
trical Experimenter bound in
rich, dark green linen, stamped
with gold letters at the extraor-
dinary low price of

$1.25

Postage on 71bs. isextra

Volume contains twelve numbers, 743 pages, 1,22q
complete articles, 1,742 illustrations, 227 questions and
answers. ;

A world of electrical information; the entife electrical
Progress for one year; the greatest reference book on
current “Wireless”—all at a price as low as the unbound
copies would bring. Mind you, the book is durably
bound with heavy covers. You will be proud to have it
in your library. We have only 300 copies, therefore
be sure and order to-day. Shipping weight 7 lbs. Add
a sufficient amount for postage.

Order today to avoid delay

EXPERIMENTER PUBLISHING
COMPANY, Inc.

Book Departfment,
233 Fulton Street, New York, N. Y,
i

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.
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-models at the prices -of $125, $135, $175 and $225.

. / |
ELECTRIC
GRAFQONOLAS
~always Feady for
‘ihé{ant "llSiéa\i
, —mdvin%k the tone
i arts/the

N~

. ~ | %
| ) \ ‘ 2\ o
The Columbia Graphophone Company presents the last

word in sound-reproducing instruments.

The New Electric Columbia Grafonbla

No need of any attention from you, once the electric current is on, aside from changing records.
To start the instrument you simply bring the tone-arm over to playing position,

It operates perfectly on any current, whether direct or alternating; is adaptable to any voltage;

may be attachedfto any socket; and can be depended] upon to give continuous, silent, effective service
under any and all conditions.

Dealers are ready to supply the Electric Columbia Grafonola in four

You benefit- by mentioning “The Electrical Experimenter’’ when writing to advertisers.
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. for something, for which you have immediate use?
articles in these columns. The Very people, the Only people, who
More than 40,000 interested people” will see your -ad.
Dealers’ advertising accepted in Opportunity Exchange Columns only.

The rates are: Two cents per word (name and address to be counte

Scientific Exchange Columns

UNDOUBTEDLY you have at the present time some things for which you have no further use. Do you wish to exchange them

There is no surer and quicker way to do this than by advertising your
3 could possibly have a use for your things read this journal,
It is furthermore the cheapest advertising medium for you in the country.

d) minimum space 3 lines, Count about 7 wor ine.
Remittance must accompany all orders. No advertisement for less than 30c. accepted. i t 7 words to the_ line
. We reserve to ourselves the right to refuse any advertisement which we consider misleading or objectionable,
the September issue should reach us not later than July 28th.
. The Classified Columns of “The Electrical Experimenter” Bring Positive Results.

Subscribers experiencing trouble in dealing with any advertiser should notify the publisher very promptly.

Advertisements for

FOR SALE OR TRADE—10-inch induction
coil, $30. Electrolytic interrupter (new), $2.
Crystaloi resonator (new), $2. Large motor rheo-
stat, $4. Ralph Leffler, Tiffin, Ohio.

NOTICE—No. 2 Folding Brownie camera, tri-
pod and portrait attachment, $5. Guitar, $3.50.
Coupler, 75c. Ohm sounder, 50c. _Sell or
trade for wireless instruments. Francis H. Rans-
ford, Dalton, Mass.

FOR SALE—3x5 .i)ress with a big complete out-
fit. Cost $25.50; will sell for $18. Thomas Hig-
gins, 112 Adeline St., New Haven, Conn,

WILL SACRIFICE “Interstate” receiving out-
fit, antenium wire (450 feet), 10 electr, insulators,
ﬁround clamp, 1 ounce Galena, junior fixed con-
enser, Galena detector, all new, never used, $5.
Cost, $7.65; might trade. Geo, Bellamy, Main
St., Plymouth, Pa.

ALL KINDS of wireless apparatus for sale,
audion receiving set (cabinet type), sending trans-
former, motors, aerials, storage batteries, 2 com-
plete smaller sets (mounted) wire, knobs, insu-
lators, receivers, switches, etc, Write for com-
plete information and prices. C. H. Neely, 726
Elk St., Franklin, Pa.

MODERN necessity for sharpe waves—mahog-
any aerial loading inductance, made by Chambers
of Philadelphia, wound with 10 turns No.
brass wire. Will trade for rotary variable con-
densers or what have you? Eben W. Erikson,
Winnetka, IIL

FOR SALE—E.L. Co transatlantic phones, like
new, $4. E.I. Co. rotary variable condenser, $2
Ducl’s ferron detector, $3. Gernsback electro-
lytic interrupter, $1. No. 6 Ansco camera and
case, as new, $10. Winchester automatic No, 12
shotgun and case, cost $35, $17. J. Methven,
Box 171, Ronald, Wash. :

HOW’S THIS?—Navy coupler, $3; 6-80 stor-
age plates, $2; new 14 mounted “Blitzen” trans-
former, $10.00; aerial switch, $1.00; key, $1.10;
new Holtzer-Cabot phones, $7.00; new Thordarson
transformer, 1 K\x’ with protective resistances,
'$23.00, never used; 2 in. coil, $5.00, and other
radio apparatus. Write for list. C. R. Barnickol,
2317 Milwaukee Ave., Chicago, Iil

FOR SALE—3-inch coil, 4 K.W. condenser,
14 K.W. fixed spark gap, 150 watt step down
transformer; 2 fixed receiving condensers, variable
condenser, Crystaloi, silicon and Galena detectors,
3 large foading coils and a quantity of very
sensitive galena. Instruments are in excellent
condition.  Write for prices and description of
instrument you need. Cecil Bridges, Louisville,
11,

COMPLETE % K.W. transmitter and receiver.

All accessories including aerial suitable for com-
mercial purposes. Address G. E. McGinitie, Ban-
don, Ore.

WANTED—Following Clapp Eastham goods:
One kilowatt Hytone transmitter; one kilowatt
Type E transformer. Must be in perfect con-
dition. B. W. Nestlerode, Y.M.C.A.,, Sioux
City, Ia.

FOR SALE—1 3 spark coil, $3.50; tape print-
ing telegraph learner, $2.50; a J.ustable sending
condenser, $1.75; Interstate receiving outfit, 22.50;
telegraph key, 50c; No. 2 Brownie camera, 0;
spark balls, 50c; hypnotism course, $3.00. All in
good condition, M. Lahita, 1625 artzel Ave.,
Youngstown, Ohio.

FOR SALE—National automatic transmitter
(Morse), $10. Harold Bonney, Louisville, 1.

FOR SALE—Home-made receiving outfit con-
sisting of Navy type receiving transformer, pri-
mary 250 turns with one turn variation, switch
points used on both primary and secondary, sec-
ondary 10 points, two rotary variable condensers,
1 adjustable fixed condénser, galena and silicon
detectors and buzzer test. Make offer.  Ernest
S. Bancroft, Kennett Square, Pennsylvaania.

WANTED—Ford auto parts, discarded, etc.,
cheap or will trade, Write ¢1ide Ayers, 726
Lavette St., Benton Harbor, Mich.

FOR SALE—A lot of wireless and electrical
apparatus at great bargains. Must sell at once;
all new. John A. Irvin, Cannelton, Ind.

I HAVE aerial wire, detectors, books, flashlights,
sporting goods and many other things for sale.
Write for list and prices. George Sharp, 73
Everett Ave., Providence, R.1.

FOR SALE—Three 1§ horse-power 110 volt
D.C. motors, will run as generators, $4.50 each.
Also have a Temple 134 horse-power hopper
cooled gasoline engine, $20. Will trade on charg-
ing generator and 16 inch A.C. oscillating fan.
B. J. Hospes, 1907 S, Turner Ave., Chicago, Il

FOR SALE—Three sections moulded _con-
denser, $4.00. Hot wire ammeter, $2.25. Kick-
back preventer, $1.25. Audion bulb. Will take
variable in exchange. Max Kuhne, 94 River St.,
Hoboken, N.J.

OSSO
DO THESE “ADS” PAY?

%

Mattoon, Ill., June 26, 1916

Dear Sirs:

Talk about results!! I never
expected my little apparently insignifi-
cant ad would bring results, but be-
lieve me I have received so many
letters and such good results I am
convinced that advertising in
“E.E.” brings results superior to
all others.

Yours Cordielectrically
PAUL J. McGEE,
Secretary, Mid-West Radio Relay League.
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WILL SWAP one-half H.P. gasoline engine
for wireless apparatus or sell cheap. Write H.
Griffin, Hartselle, Ala.

FOR SALE—1 inch spark coil, gives 1% inch
and helix, $2.00. Good condition. Raymond
Phelps, Caro, Mich, -

FOR SALE—One complete 1% kilowatt sending
and receiving station in Al condition, receives up
to 6000 meters, sends 60 miles, $29.30. Write
for particulars. Spyker A. Kurtz, Miflinburg

a.

BARGAINS—E. I. Co. goods; loader, $1.75; helix,
$1,15; wireless course, 35c.; 1% inch spark coil,
primary and secondary, $2.25; 4 inch coil, $1.25.
W. C.-Kohl, 75 Richardson Road, Melrose High-
lands, Mass.

FOR SALE OR TRADE—13 H.P. 220 volt
D.C. motor, % . K.W. generator, 1 typewriter
(Hammond), I/s-mch.D.C. fan, two 2 inch spark
coils. I want sending transformer, helix, con-
densel(-{, rotary spark gap, receiving transformer,
Arnold’s or Clagp-Eastham type audion detector,
‘What have you?: All letters answered with 2c.
sSt:Irlnp Ielxllclosed. Philip- Mueller, 209 2d St., La-

e, .

SPECIAL SALE—Radio receivers, see ad. op-
portunity exchange on following page and save
money.  D. E., Rivers, Harvey, Ill

FOLDING CAMERAS and outfits, tennis
Il;q.ckelt. HaIv:e all dkmd?:l of wirelelsos instruments,
icycle supplies and good as n iolin.
Wireas, “Pphies and g s new $10 violin. Dean

FOR TRADE—Small wood lathe with tools,
also heliograph. . Want_wireless instruments, as
transformer receivers. E, P. Hunt, Orrick, Mo.

WANTED—10,000 meter coupler, variable con-
densers, audion, receivers, etc. Cash or will ex-
change 10 inch X-Ray coil. Frank Ward, 110
Vernon Ave., Brooklyn, N.Y,

WANTED—Good omnigraph or tape transmit-
ter, Also burnt out audion detector bulbs or
%‘gdmn amplifier bulbs. Carroll Pfleegor, Milton,

FOR SALE—Lathe, 2 inch swing, 14 inch be-
tween centers made of brass and steel, bargain
$N1(} Wilhelm Kuhne, 94 River St., Hobo en,

FOR SALE—E.I. Co. loading coil, fixed variable
condensers, rotary potentiometer, radioson de-
tector, aerial switch. Also _have home-made
coupler and $40 bicycle. Park V. Arnold, Pratts-
burgh, N.Y.

WANTED—Thordarson  rotary gap, variable
condensers, audiotron. FHave wireless apparatus.
A. R. Bentley, 42 Hill St., New Bedford, Mass.

g)AéRGAIdN—Two Cr‘)&staloi detectoas, type1 Aﬁ\
an , good_as new. m getting audion. Clinc]
Lakewood, N.J. g & ’

BOOKS WANTED!!!—Volumes of 1.C.S, In-
ternational Library of Technologi, also individ-
ual volumes of I.C.S. Reference Libraries cover~
ing Chemistry, High Frequency Currents and
Therapeutics, A.C. Dynamo Design, Electric Rail-
way ork, etc, State briefly what you have,
giving Vols, Nos. If ILL.T. books, must be
good_condition and cheap. Address Engineer,
c.o. Experimenter Publishing Co., 233 Fulton St.,
New York City.

BARGAINS—Wireless course, $1.75; ohm re-
ceiver, 25¢.; automobile course, $3.00; illustratin
course, $5.00; violin making course, $1.50; 3
calibre reloading tool, $1.00; violin, $15.00. D.

Kurtz, Johnstown, Pa.

NEW No. 6 Seneca Folding Camera, 5x7, 2
plate holders, tripod, case, 1 dozen new plates,
cost $22.75, best offer around $15.00 takes all.
Will consider two new sections Murdock moulded
condenser, 2 inch spark coil in part trade. Don-
ald Baumgardner, Demster, N.Y,

FOR SALE—BIlitzen type oscillation trans-
former, $5.00; $8.00 2000 ohm headset, $4.75;
Murdock, $5.00; variable, $3.00; 15 plate variable,
80c.; 2500 meter loader, $1.25; three telephone
transmitters, 70c. each; two telephone receivers,
45c, each; Baldwin camp light, 70c.; moving pic-
ture machine with film, $2.00. Robt C. Bishop, .
413 Locust St., Lockport, N.Y.

AUDION. AUDIOTRON. AMPLIFIER
bulbs, for sale or exchange for good typewriter
and variables. Enclose stamp. oodcock, 496
W. Ferry St., Buffalo, N.Y
. EXCHANGE—Winchester repeating rifle, fold-
ing plate camera, good violin for 2 4 K.W. trans--
former with vibrator, loose coupler, crystaloi de-

tector and 2000 ohm head set. Alfre Lindsey,

719 Main St., Portage, Pa.

HAVE 1 25-35 Winchester rifle, fully guaran-
teed, cost $17.00, will sell for $13.50, Also 1
baseball bat, two_gloves, an automatic screw
driver.  Will trade these for electrical books.
Write John A. Kerr, Larkspur, Colo.

BARGAINS—In wireless and electrical aRXar-
" atus. A supply of electrose insulators. ust
sell. Send at once for big list John A. Irvia,
Cannelton, Ind.

CASH. PAID for Selenium’ cell, Microphone
and vacuum coherer, Must be in good condition,
or what.do Kop want in exchange? F. A. Stein-
brook, Brookville, Pa.

SELL. OR TRADE MOTORS—K.&D. No. §
$5.00; No. 4, $2.50; New Departure, 75c.; 110-
V. 1712 H.P. D.C,, $2.50; Universal Detector,
75¢.; Crystaloi (new), $2.75; loose coupler, $1.00;
6-60° Witherbee batteries, $8.00; 2 telegraph sets,
both $2.25; 14 inch coil (good), $1,00. Albert
Heyman, 227°S. 20th Ave., Minneapolis, Minn.

SALE OR TR_ADlIl:‘a—Two b!ilcycll%s, ‘;nisc(e:llllane-
ous magazines, miscellancous school books, | .
Edison Wylie, Jackson Center, Pa. * cap "

" You benefit by mentioning “The Electrical Experimenter” when writing to advertisers,
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FOR SALE—Long distance Audion set, $25;
numerous other wireless instruments. -One horse-
power alternating current motor, 110 volts, 60
cycles, $25.00. Herman Staab, Ironton, Ohio.

EXCHANGE—Electro 14 K.W. transformer
coil with vibrator far good receiving set. Caesar
Porcari, 566 Herkimer St., Brooklyn, New York.

9 AEE has one New Tel-Radion for $4.40;
three new Electron-Audio bulbs at $4.95 prepaid.
Brandes Phones, $4.00. Want all used appara-
tus. Address Mattoon, Ill. .

EXCHANGE 5x7 Camera, R.R, lens, two plate
holders, leather case, for 6 V. 60 ampere storage
battery, Sell 5x7 Camera, anastigmat lens, six
plate “holders, leather case, film pack adapter,
$14.00; Modern Electrics, June, 1910; February,
1913; 11 latest Experimenters. Hoimdnn, 436
West 29th St., New York.

Have 3000

WANT motorcycle or attachment.
Schwarzburg,

mile receiving set, value $25.00.
1019 Kentucky St., Quincy, Il

il sl aack

LOOK!—Blitzen 4 K.W. mounted, $7.00; two
sections Murdock, $1.00 each; Essankay rotary,
$2.50. Uriel Myers, Charleston, Mo.

FOR SALE—$28.00 Blitzen Receiving Cabinet,
complete, with loading coil and switch wired to
set. Used four months. Want $20.00: Hale G.
Smith, Osage, Towa. :

SEND for my price list of couplers, detectors, -

Surprising values. Can

and other apparatus.
o Place, 622

supply raw materials and parts, S.
Stanbridge Street, Norristown, Pa.

FOR SALE—Six inch spark coil, fine condi-
tion. Worth twice price asked. If interested
write A. W. Ward, 2 Columbia St., Brockton,
Mass.

e S L b R

ceiving outfit D20, 300-900 miles receiving, 6-9 for
sending, $21. Interested parties write Homer D.
White, Box 5, Manilla, Towa.

FOR SALE OR EXCHANGE—220 V. D.C.
Fan, $5; No. 5 American Model Builder, $3.50;
3A Ansco Camera, $4.25; 2 volumes each Popu-
lar Mechanics, World’s Advance. Other hooks.
Want wireless. Make. offer. John Buchanan,
Groesback, Tex.

SALE OR EXCHANGE—Stamp collection,
album, Catalog; 6000 stamps; 2000 different, 500
unused. Catalog value $65.00, sell for $15.00.
Want wireless. John Buchanan, Groesbeck, Texas.

FOR SALE—Pair E. I. Co. 3000 ¢hm Govern-
ment Phones, cost $7.75, sell for $5.50. Nicholas
Electric Co. Navy Type loose coupler, cost $10.00,
sell for $6.50. Chas, Davidson, Statesville, N.C.

EXCHANGE—Good 3500 meter mnavy_ type
loose coupler for two variable condensers. Chester
Ulsh, 451 Summit. St., Marion, Ohio.

FOR SALE—R. J. 4 Detector,.cost $18.00;
one amplifier coil, cost $11.00; one Clapp-East-
ham De Luxe Tuner, cost $25.00, Want ommni-
graph, loud speaking horn, binoculars or what
have you? R. M. Horr, Lemmon, S.D.

MUST SACRIFICE: MOVING-—Cabinet loose
coupled receiving set, $4.00; 1 inch coil secon-
dary, 30c.; Key, 30c.; $3.00 Murdock variable,
$1.75; Switch, loading coil, 50c.; Spark gaps,
20c.; $7.00 electric Microscope, $3.75; 1500 stamp
collection, $3.50; Commercial sign printing outfit,
$3.00; Induction coils, 75c.; $25.00 Hypnotism
Course, four books, $3.00; Magic set, 50c.; motor
parts, 15c.; buzzer, 15c.; telescope, 20c.; electric
hotplate, 50c.; cleats, sockets, switches, wire,
books on magic, hypnotism, wireless, cheap. De-
scriptions on request., Goodman, 418 W. Court
St., Flint, Mich,

FOR SALE—Wrn. Duck transmitting and re-‘

~August, 1916

' $200 AUDION detector-amplifier, $50.00. _Bar-
gain, Horton, 811 Halsey St., Brooklyn, N.Y,
Al

FOR SALE—Large stamp collection in album.
Catalog value $101.00, price $22.50 f.o.b. Rich-
ford.  First check takes it. Benjamin Read,
Richford, Vt.

- 2% H.P. 1913 model mazneto ignition; -clutch,
etc., $45.00. Fine value, all inquiries answered,
Walter Ingram, Rice Lake, Wis.

AA  CRYSTALOI- $4.00—Superior
$3.00; Elecfro ' Loader, $2.00.

All new. Wm.
Manley, Fall River, Mass. B .

- SALE OR TRADE—1% H.P. gasoline engine,
6 volt, 60 ampere, $5.00, also 20 ampere storage
battery, $1.00; blow .torch, magic lantern, wireless
sending coils and receivess, 40c., detectors, 20c.;
150-watt dynamo electric trains and parts, steam
boiler, $3.00; carborundum wheels, 25c., telephone
. transmitter, coils, trade for magnetic cut-out, cam-
era, typewriter, post-card projector.
stamp. George Dietrich, R. 1, Box 40, West
Bend, Wis. .

Audi-Fone, $15.75; Audio-Tron
Cambridge Semi-quenched °‘Gap, $28.00; Audio
Tron Panel Detector, $9.00. All new and un~
used; - don’t stop to6 write, send money order
quick. Audion Receiving Set, new bulb,” $21.50;
with Murdock phones and 6-40 battery, $26.00;
1 K.W. Darling Transformer, $18.75, new. Verner
Hicks,” Marion, Il

Bulbs, $4.85;

WANTED—One cylinder motorcycle engine
from 3 to 5 H.P. in perfect running order. If
you have one to trade write me immediately.
Donald Taylor, Rivermont Ave., Lynchburg, Va.

life are hard to find and worth going
time to scan through these columns.

credited advertising agency.

accepted.

Advertisements in this section 4c. a_word for each insertion.
Name and address must be included at the above rate.

ywhere else in the country.

Opportunity Exchange

YOU will probably find more opportunities and real bargains wu these columns than an

Most good things in

after—these little ads illustrate that point; you alone will be the real loser if you don’t take the

Count 7 words per line.

Advertisements for the September issue should reach us not later than July 28.

Cash should accompany all classified advertisements unless placed by an ac

Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues from above rate. Objectionable or misleading advertisements not

EXPERIMENTER PUBLISHING CO., INC.,, 233 Fulton Street, New York, N.Y.

BOOKS

HAVE YOU SEEN A COPY? Amateur Pho-
tographers’ Weekly, $1.50 per year; weekly prize
competitions; criticisms; print exchange; 1llus-
trated; many features. Three months’ subscrip-
tion, 25c. AMATEUR _PHOTOGRAPHER'S
WEEKLY, 915 Schofield Bldg., Cleveland, Ohio.

BOOKS—Scientific and wireless supplied. Let
us  know what you want and we will quote you.
Experimenter Pub. Co., 233 Fulton St, New
York City. .

A BINBER for The Electrical Experimenter
will preserve your copies for all time. Price 50c.
Postage on 3 lbs. is extra. Send for one today.
Experimenter Pub. Co., 233 Fulton St.,, New
York City.

FOR INVENTORS

INVENTOR desiring capital to perfect or
patent invention, write 106 Western Fiduciary,
Denver, Col.

DRAUGHTSMAN, resident in New York City
or vicinity, wanted to make small line drawings
at home for magazine reproduction. Must be Al
letterer and rates reasonable. Write giving idea
of prices and samples of work. “Draughtsman,”
c.0. Experimenter Publishing Co., 233 Fulton St.,
New York, N.Y.

COIN TRICK, Easy to do, apparatus and-direc-
- tions one .dime. C. Alleman, 1401 Vine St., La
Crosse, Wis. -

100 NEATLY PRINTED VISITING CARDS
49¢c. - Handsome cards tase given FREE with
each order. Send stamp for samples. __The
Prudon Specialty Mfg. Co., 921 Demott St., North
Bergen, N.J.

PATENT ATTORNEYS

PATENTS without advance attorney’s fees. Not
due until patent allowed. Send
{)e%)rt. Books free. Frank Fuller, Washington,

MISCELLANEQUS

SMALL GASOLINE and steam engines, engine
castings, dynamos, motors, storage batteries, elec-
tric light plants (200 watts up), tools, gears,
Bulleys, etc. Catalog and circular for S5c.

ynamic  Manufacturing Co., First National
Bank Bldg., Chicago.

PATENTS SECURED OR FEE RETURNED.
Send sketch or model for free search and report.
Latest complete patent book_free.
Kimmel, 254 Barrister Bldg., Washington, D.C.

JOHN M. McLACHLEN, attorney-at-law—Pat-
ent causes. Union Trust Bldg., Washington, D.C.

FILMS DEVELOPED FREE—Send negative
for sample print and particulars, New Lex Nov-
elty Co., New Lexington, Ohio.

STAMPS—75, all different, free. Postage Zc.
Mention paper. Quaker Stamp Co., Toledo, Ohio,

FOR SALE OR EXCHANGE—About 50 dif-
ferent articles, electrical, musical instruments,
kodaks, pistols, etc. Write for list at once. F.
J. Bretzke, Brownsville, Wis.

TRICKS—250 of them, for 10c. per copy post-
paid. Joseph Brooks, 2722 West 47th St., Chi-
cago.

AMERICAN AND FOREIGN PATENTS ob-
tained. ~Before selecting an attorney, write for
our solid, instructive advice; join the ranks of
happy inventors, Correspondence Office, 125 East
23rd St,, New York City. Winters, Reg.
]I:’)atcent Lawyer, New York City and Washington,

sketch for free .

George P. |

. WIRELESS

FOR SALE—Pope motorcycle, good condition,

’phones,

Enclose

STROMBERG-CARLSON phones, $6.75: Multi- .

send for folders. A. R. Darling, 1532 N. Capitol
Ave., Indianapolis, Ind.

TOY TRANSFORMERS—A few left, $1.60;,

SPECIAI, SALE—Stromberg-Carlson Radio
head sets No.- A9723 2000 ohms, retail at $8.25,
special $7.00; Holtzer-Cabot Radio head sets Na.
84-202D 3000 ohms now retail at $8.80; 10% ad-
vanced was $8.00, special $7.50. Will supply
these receivers in any number. The two_ foremost
in the Radio field. ~All brand new and guaran-
teed. Take this opportunity to save. Postage
paid. D. E. Rivers, Harvey, IlL

$12.00 ROTARY GAP—Hardly used——in excel-
lent condition, $10.00. " Four section condensers
each $4.00. -Other bargains. Dilworth, 612] Jack-
son St., Pittsburgh, Pa. .

125 MI DETECTOR, 20c.—Circular 2c,
Bros., Wireless Co., Klemme, Iowa.

Patch

FOR SALE OR EXCHANGE- -35,000 meter
loader, taped, step down transformer, 1 inch coil,
2 slide tuner, other apparatus. *Send ‘your list.
Oscar Rasmuson, 135 Beach St., Jersey City, N.J.

WHO’S THAT CALLING? Get a copy of
“Radio Stations of the World,” a book that gives
name, location and classification of every wireless
station in the world., Price 35¢. with postage on
1 Ib, extra. Experimenter Pub. Co., 233 Fulton
St., New York City.

for patents procured through me: 3 books with
list of hundreds of inventions wanted sent free;
I help you market your invention; advice free.
R. B. Owen, 130 Owen Bldg., Washington, D.C.

IDEAS WANTED—Manufacturers are writing

FULL BLUE-PRINTS of Ioose-coupler . de-
scribed in August 1915 issue of The Electrical
Experimentér. _ Price -ten cents each postpaid.

Experimenter Publishing Company, 233 Fulton’
St, Ny, iehmE - .

R You benefit by

mentioning “The Electrical Experimenter” when writing to adveriisers.

N}ESTED SILICON, 10c. oz. Gress, Pitman, -





