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Let Us Help
You

MR. WIRELESS EXPERIMENTER :—
Would you like to own a wireless outfit like this? Have
\\ you got the best wireless station in your vicinity? Are you
& an authority on the wonderful science of wireless telegraphy ?
\,..

Do your wircless friends come to you for advice on con-
structing their apparatus or do you go 10 them for infor-
mation?

We receive hundreds of letters from our subscribers ask-
ing questions about constructing their apparatus, also about
sending and receiving messages, and in view of the fact that
it seems rather hard for the wireless experimenter to get
complete information about the wonderful science of wire-
less telegraphy and telephony, we have put in a large stock
of the latest wireless books, as we have found that the only
way for the wireless experimenter to become efficient is by
studying these books which are in fact a complete school in
themselves

We are listing herewith a few of the best books on this
subject which will be sent postpaid on receipt of price, al-
though this is only a small number of the ones we have in
stock. Complete list furnished on application.

These Books Will Tell You
How To Make It

How to Make Wireless Instruments

Wireless HooK-UDS. oottt iitierenenreennnennnneeonnsnnn
Construction of Induciion Coils and Transforiners. .
Wireless Telephome . . ov e te ettt ietiitieeeeeunseneaeacns
Wireless Telegraphy and Telephony. By Alfred . Morgan...... 1.00
Wireless Telegraphy and Telephony. By C. L lloppough ........ 1.50
Wireless Telegraphy and Wircless Telephony. By Ashley...... 1.00
Operators’ Wireless Telegraphy and Telephony (Iandbook By
(000000006000 6000 0008A080006000806800838008800600006 1.00
First Steps in Electricity. Dy \V Jerome Ilarrison............. 1.00
Eleclncn( Made Simple. By C. Haskins...........oooiiaee. 1.00
Modern \Wiring Diagrams and D:scnplwns By Horstmann and
Lousley. e e e i e e e e 1.50
Telegraphy and liow to Learn It. By Wilson I
Frederick.........ooviiiiineineiei i, .50
Dynamo Building for Amateurs. DBy Arthur J. Weed.. 1.00
ynamo Electric Machinery. By C. I. Swingle........ 1.50
odern Electrical Construction. By llorstinann and
BT 13 1.50
Elementary Electricity Up-to-date. By S. Small. 1.25
Easy Electrical Experiments and How to .\Iakc Them.
By L. P Dickinson.....c.oooiiiiineinierneeennnnss 1.00
Handy Vest Pocket Electrical Dictionary. By Wm. L.
WG HPa 6 0000000000000006000000000000000000000000 .50
Storape Batteries. By J, T. Niblett.............. . .50
Telegraphy Self Taught. By T. .\, Edison......e..... 1.00

Any of the above hooks sent pastpaid en receipt of price.
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A Real Estate Opportunity

Now is the Time to Buy.

60 Acres of Fine Land,

on Grand Island, N. Y., For Sale. Fronts on
the beautiful Niagara River, right across from
Buffalo; suitable for high grade development,
bungalow plots, gentleman’s estate or farm-
ing ; nearly 6oo feet shore front with riparian
rights; house and barns near shore; price
$250 per acre; worth double; this property
will surely triple in value when N. Y. State
Canal is opened; liberal terms will be made
with responsible parties.

W. H. NORTHROP, Real Estate
Grand Island, Erie Co., Buffalo, New York

IS GENERALLY

A DUSTY SWEEP

This disagreeable dust should be drawn off
by a suction of air by means of a vacuum
=1 cleaning machine which effectually disposes of

=+ it. This makes the clean sweep a reality.

| @ A CLEAN SWEEP

A new Vacuum Cleaning Machine general-
ly cleans out a room efficiently. How many
PELEe - : {2 cleaners will do so after a few months’ service.
e =\ The secret is in the pump.

? ROTARY

Leiman Bros. rosmve Yacuum Pumps

are powerful and efficient, and when you buy a cleaner be sure that the pump is
powerful and efficient—or, better still, insist on having LEIMAN BROS. PUMPS.
They cost no more, but they’'re worth more. Our Catalog No, 139 tells why.

LEIMAN BROS., - =R%W 'York

PATENTED

INTERIOR VIEW

When writing, please mention ‘“Modern Electrics.”
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DO Something! BE Somebody!

Train Yourself for a Larger Salary

Don’t be content to grind out a few dollars a week and miss all those comforts
Do something worth while—train
yourself to earn a salary that will enable you to ‘“BE Somebody.”

and pleasures that make life really worth living.

Every normal man possesses the elements of success in some line of work. Some
men are born with a natural inclination for mechanics. Other men are natural
builders. Still others achieve their greatest success in the world of business.

Success depends largely on getting into the right occupation
some line of work. Find out what your natural ability 1s

For 22 years the International Correspondence
Schonls have been helping men to find and develop
their natural ability. Every month over 400 [.C.&.
students report promotions or salary increases as a
direct result of this I.C.S. training.

What the I.C.S. have done for these men they can
do for*'YOU right in your own home during your spare
time.” No matter where you live or how little edu-
cation you have—if you can read and write—the
1.C.S. can help you.

Just mark and mail the attached coupon—it
won't obligate you in the least—and the 1.C.S. will
show you how they can train you for a good job and
a bigdsa.lary in the occupation for which you are best
suited.

Mark and Mail the Coupon—NOW

0000000000000 0000000 00

996 0090200009000 000000s00

*
*
»

*
*

0000 0000000000000 000 000000

YOU have natural ability for

and then DEVELOP IT.

.0

*

INTERNATIONAL CORRESPONDENCE SCHOOLS |

Box 992, Scranton. Pa.

Please explain, without fusther opligation on my part,
how | can quallty tor the position before which I have

marked X

Electrical Engineering
Electric Lighting
Electric Railways
Electrician

Electric Car Running
Dynamo Foreman
Wireman

Minink Enygineer
Telephone Expert
Surveyor
Automobile Running
Agriculture

Mechanical Engineec
Mechuanical Draftsman
Shop Foreman
Concrete Construction
Architect

Contracting and Bulld'g
Architectural Draftsman
General Hlustrating
Chemist

Bookkeeper
Advertising Man

Civil Service Exams.

Poultry Raising Salesmanship
Nane
St.and No
City State
Present Occupation -

When writing, please mention ‘‘Modern Electrics.”

00000000060 0900 00000000000
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The World’s Largest Ship

THE S8 Lmperator, the new marine
wonder, which arrived in New
York June t8th, on her maiden trip to
\merica, opens a new chapter in marine
history. The great liner is not only the
largest ship in the world, but establish
¢s new standards by the completeness
of her mechanical equipment, her safety
devices, and the variety and luxury of
her cabins.  The [lwmperator is built
with an inner-skin, with both longitud-
inal and transverse bulkheads, and
other original features. Taking advan
tage of her great dimensions, the ship's
public cabins have been made so large
as to avoid any suggestion of crowding.
The Imperator is the latest addition to
the fleet of the Hamburg-.\merican Line,
the largest steamship company in the
world, which profits by an experience nf
sixty-seven years in directing its services
in all parts of the world.

The Imperator measures 919 feet in
length or almost one-fifth of a mile, 98
feet in width or that of a great boule
vard, and has a tonnage of 50,000. Her
powerful quadruple turbine engines
drive her at an average speed of 2272
knots, crossing the Atlantic in six days.

She is manned by a crew of 1,180, se
lected for their long service on other
ships of the Line. The rigid discipline
for which this service 1s famous ob
tains in every department.  Despite her
grcat size, the fHmperator carries only
a few more passengers than ships of
hali her tonnage, assuring complete
comfort of all on board.

No hotel on either side of the Atlan
tic offers its guests so great a choice
of dining rooms, ball rooms, winter
cardens and palm rooms, grill rooms,
smoking rooms, gymnasiums, roof gar-
dens,  public  baths  and  luxurious
lounges.  The leading decorators of
ILurope have been entrusted with the
decorations of the Tmperator's cabins,
and each is a masterpiece of its individ
ual style.  The great size of the /m-
perator has made it possible to give
her some of the most spacious rooms
ever enjoyed on shipboard. The main
lounge. which may be converted into
a ballroom, is hung with Gobelin tapes-
tries and equipped with a practical
stage for theatrical performances. An
unusual amount of space has been set
aside for an elaborate winter garden
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with a wealth of tropical vegetation.
There is a running track, an elaborate
Roman bath and swimming pool, and
a variety of Russian, mineral and elec-
tric baths with skilled attendants, a
florist, candy and book shop, a public

SPACE BETWEEN THE INNER AND OUTER SKINS
OF THE DOUBLE HULL

stenographer, a photographic dark
room, electric elevators, and every con-
ceivable appointment to assure luxury
and variety throughout the Atlantic
crossing.

The Imperator has been constructed
with sixteen steel bulkheads, forming
in all thirty-six watertight compart-
ments. These are still further subdi-
vided by the steel decks, giving the
ship a cellular construction throughout.
The bulkheads have been carried to the
level of the second deck, high above
the water-line. A single bulkhead
weighs 1,200 cwt. These steel compart-
ments have been completely flooded
with water to test their efficiency un-
der extreme conditions. The bulkheads
are fitted with Dorrscher doors and
closing appliances operated hydraul-
ically from the Commander’s bridge,
while a second appliance operated from
the upper deck is held in reserve.

The Imperator carries eighty-three
large lifeboats of the most approved

MODERN ELECTRICS
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type, accommodating everyone on
board. Two of these are high-powered
motor boats, capable of towing the
others. The motor boats are equipped
with wireless telegraph working over
200 miles. Many of these boats are
carried on the upper deck between the
funnels, and may be lowered by special
cranes to either side of the boat. The
apparatus employed for handling all
these boats is of the newest type, mak-
ing it possible to lower a boat from
an upper deck in a few seconds. The
safety equipment also includes life
belts for everybody and illuminated
life buoys. The efficiency of all appa-
ratus is assured by frequent drills and
rigid discipline.

The familiar sea phrase “ship shape”
has a special = significance as ap-
plied to the eight kitchens of the /m-
perator.  ‘To economize the space,
which is so valuable on shipboard, the
kitchens are equipped with the newest
time and labor saving devices which
are operated by electricity. There are
ingenious electrical plate washers,
knife cleaning machines, ssilver polish-
ing machines, electrical egg cookers,
water filters, etc. Connected with the
kitchens are enormous storerooms and
cold storage rooms besides innumera-
ble pantries, bars, taps and mess rooms.
A series of electric elevators carry the
foods quickly from the kitchens to the
saloon decks.

The Imperator takes on board for

SOME OF THE ANCHOR CHAIN
SHE CARRIES % MILE OF THIS

a seven day voyage between New York
and Hamburg some 48,500 pounds of
fresh meats, 48,000 eggs and 121,000
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pounds of potatocs. The larder besides
contains 27,500 pounds of fresh vege-
tables and 6,000 tins of canned vegeta-
bles. There are, besides, 10,500 pounds
of fowl and game and 9,000 pounds of
fish and shell fish, 800 pounds of mush-
rooms and 4,000 cans of preserved
fruits. The ship also carries 12,500
quarts of milk and cream, 400 pounds
of tea, 500 pounds of chocolate and co-
coa, and 7,000 pounds of coffee.

In every detail of its construction,
the Imperator more than conforms to
the laws governing shipbuilding, both
in America and Europe. It has been
built according to the regulations laid
down by the Germanian Iloyd for the
first class, four screw, passenger and

ELECTRICS
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side, each measuring 26 metres, 85 feet,
in length, and weighing 30 cwt. The
weight of the steel plates, angles, pro-
files, sheet iron, etc., totals 520,000 cwt.
More than 2,000,000 steel rivets have
been used in her construction, each
weighing eleven pounds. More than
(60,000 cubic metres, 2,130,000 cubic
feet, of different kinds of wood have
been used.

The Imperator has a Commander, an
FExecutive Captain, and three Watch
Captains, one in special charge of navi-
gation and another of the safety condi-
tions, assisted by seven officers. The
engineering department is directed by
one chief engineer, three first engineers
as watch engineers, and a staff of 25 en-

THE WORLD’S LARGEST SIIIP
HAMBURG-AMERICAN LINE S.S, IMPERATOR

freight steamers, and has been
equipped with every appliance required
for emigrant ships by the German
Laws, the Marine Association, the Sail-
ors’ Regulations, and the English and
American Emigrant Laws. In the con-
struction of the lmperator 1,800 work-
men were engaged for three years, or
for a total of more than 1,000,000 work-
ing days. The contract was given to
the Vulcan Works, at Hamburg, June
18, 1910, and the ship was christened
by His Majesty Kaiser Withelm 11,
and launched May 23rd, 1912. Some
idea of the magnitude of the work may
be gained from the fact that her sides
are built upon 327 steel ribs, on either

gineers and electricians. The health
of the passengers and crew is cared
for by three physicians and two medi-
cal assistants. The highly complicated
life of the great ship requires the ser-
vices of a paymaster and three assist-
ants. a storekeeper, provision superin-
tendent, and five provision overseers,
three baggage masters, a superintend-
ent of materials, three telegraphers,
two telephone operators, four barbers,
a hairdresser, three printers, a cabinet
maker, a tailor, four elevator operators
and a gardener.

The wireless telegraph equipment of
the Imperator is sufficiently powerful
to work over a range of 1,500 sea miles.
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The ship has two reserve antennae and
two receiving instruments for long and
short waves, designed for news serv-
ice and rescue work. The station is
directed by three expert operators, one
of whom will always be at the key.
The Imperator will be within direct
communication with land through the
Atlantic crossing. The electrical equip-
ment of the /lmperator is unusually
complete. Current is developed by five
Turbo dynamos and a motor dynamo
driven by a Dbenzine motor placed
high above the water-line on the boat
deck for emergency lighting. The ship
is lighted by more than 10,000 electric
lamps, distributed throughout the ship.
Electrical power is employed for oper-
ating the four passenger and five pro-

THE MAIN ANCHOR
IT WEIGHS OVER 13 TONS

vision elevators, the winches, pivotal
cances, call bells, heating, etc.

The Tmperator is propelled hy mn-
moth quadruple turbine engines devel-
oping 62,000 horsepower. She has four
winged screws of turbadium bronze,
measuring more than five metres, 16.4
feet, in diameter. which turn at a nor-
mal speed of 185 revolutions per min-
ute. The machinery for reversing the
engines is especially efficient, enabling
her Commander to direct her move-
ments more quickly than that of ships
of far less tonnage. The backward
moving power of all the reverse tur-
hines is ahout 35.000 horsepower. The
ship has four furnace rooms which
are divided into watertight compart-
ments by transverse and longitudinal
bulkheads.

The I'mperator carries five great an-
chors which are secured by steel chains

Vol. 6. No. s.

having a total length of three-quarters
of a mile. The main anchor weighs
26,455 pounds, her two bow anchors
17,636 pounds, a fourth 11,463 pounds,
and her warp anchor 4,960 pounds. The
anchors and chains together have a to-
tal weight of 485,082 pounds which
alone makes an important item of
cargo.

The Imperator carries a number of
compasses  distributed on the Com-
mander’s bridge, in the filter space on
the third deck and in the rudder house
at the stern. The equipment includes
an Anschutz revolving compass, con-
sisting of a “‘mother compass,” two mo-
tor generators with starters, revolution
recorders, and division tables. There
are four “daughter compasses” which
serve as azimuth and steering com-
passes besides four inagnetic com-
passes provided as an emergency out-
fit, including one azimuth compass and
three stecrage compasses,

To assure a pleasant crossing in all
extremes of weather, the [mperator
has been equipped with the Schlinger
Tanks or wave motion absorbers, This
stabilizing device when tested on
smaller steamers has reduced the roll-
ing motion from thirteen degrees from
the vertical to less than three degrees.
The great zize of the /mperator renders
her naturally very steady in the high-
est seas, and assisted by the anti-rolling
tank, she will be doubtless one of the
steadiest ships in the world.

The wireless equipment is unusually
powerful for a ship station and has sev-
cral unique features. There are three
scparate and distinct aerials. The prin-
cipal aerial is of the T type, and con-
sists of two two-wire aerials strung be-
tween the two masts and from the mid-
dlc of each of these four wires a ver-
tical drop wire or down-lead is brought
down to the deck, where they are con-
nected together and carried through a
single deck-insulator to the wireless
room. The two other aerials cach con-
sist of a single wire running from the
wireless room, one to the forcmast or
forward mast, and the other to the mair-
mast or rear mast.

The forward single wire aerial starts
ot the top of the forward mast atl
swings in one span to a set of insulators
hung from an iron bracket projecting

(Continued on page 463)
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An Experimental Radio-Phone

By Stanley E. Hyde

HE Radio Telephone has recently

made a great stride in the direc-

tion of practicability by the combined

efforts of Mr. 1. laverne Twining,

lsarl Hanson and [7. M. llall, of the

LLos Angeles Polytechnic High School.
Why experiment-

25 miles can be easily covered with a
hali kilowatt of power and moderate
sized antenna.

In order that the reader may gain
some prereguired experience in dis-
tinctly speaking over the “Oscilla-

phone™ and in ad-

ers in general have
not employed low
frequency alternat-
ing current f or
Radio purpuses be-
fore is W questicn.
[looks written on
this subject mention
dircet  current  and
the use of very high
frequency alterna-
tors, the latter at
present being im-
practical, for very
little power can be
derived from them
and they must he
driven at a danger-
ous speed, necessi-
tating very firm and
substantial bearing
supports.  In con-
substantial  bearing
quency alternators
the aim has been to
make the frequency
so high that the dia-
phragms of telephones would not re-
spond, or in other words, the fre-
quency must be raised to a point above
the audibility of the human ear. But
why not go in the other direction and
make the frequency so low that the
natural period of the telephone dia-
phragm will not respond to it?

This is what the above inventors
have done with an arrangement of ap-
paratus which they have named the
“Oscillaphone.” The purpose of this
article will be to show construction of
the “Oscillaphone” in a very practical
form that can be used by any one pos-
sessing moderate experience with wire-
less telegraph apparatus. I‘rom 15 to

SALALL SPARK RADIO

FIG.
TFLEPHONE

justing the carbons
that control the in-
tensity of the voice
variations that are
superimposed  upon
the regular  waves
generated i the
closed circuit he s
referred to IMig. 1.in
which is shown a
cut of a simple form
of Radio phone. It
requires at least a
one inch  induction
coil, spark gap made
of sharpened car-
bons, batteries and
a transmitter.  Con-
nections  are  made
as in lig. 2. The
vibrator of the coil
is screwed up so
that the variations
of the primary cur-
rent, made by
speaking into thc
transmit-
ter, can circulate unhindered around
the primary windings. The gap is set
very close, the regulation being con-
tinued until little sparks jump the gap
every time the transmitter is spoken
into. To one side of the gap is con-
nected a wire leading to the antenna
and to the other, one leading to the
carth capacity. When in operation the
transmitter must be held close to the
mouth and spoken into very forcibly, at
the same time speaking distinctly.

For the reception of speech any of
the common wireless receivers that
employ tuning coils and crystal detec-
tors will he satisfactory, but the writer
has found that a detector made of a

1

TRANSMITTER
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piece of chalcopyrite (copper-iron py-
rite) pressing on silicon is very much
more responsive to speech messages
than other crystal detectors.

- coil
= batt,. = G
- 0a ap
= =
L Trans. R e

Upon gaining some necessary expe-
rience with this simple form of ’phone
the experimenter is referred to Fig. 3,
in which figure he will at once see the
new departure from other systems em-
ploying direct current.

To a supply of ordinary alternating
current at a pressure of 110 volts is

nova.c.
% kw.trons.

2

Inductance ™=
flg.3 ME

connected a ¥4 kw wireless transformer
through some form of resistance for
regulating the current when necessary.
Across the terminals of the secondary
of the transformer is a special form

FIG. 4
VARIABLE CONDENSERS, INDUCTANCE, SPARK GAP
AND TRANSMITTER

of finely regulated carbon spark gap,
which will be taken up later. Across
this gap is arranged a closed circuit
consisting of a variable inductance, va-
riable capacity and a telephone trans-
mitter. See I'ig. 4. In Fig. 4 it will
be noted that the condensers are of the
rotary type and are filled with castor

MODERN ELECTRICS
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oil to insulate the plates so that sparks
will not pass between them. If con-
densers of this type are not available a
condenser can be made of 4 glass plates
10x 10” covered with tin foil. Con-
struction of the condensers should fol-
low the same rules as for wireless sets
as they have to stand practically the
same high voltages.

For the inductance it is preferable
to make use of the type shown in Fig.
4. On a round
wooden core
one foot
long and 4
inches in di-
ameter are
wound 100
turns of No.
10 SCC cop-
per wire. The
insulation s -
scraped off to
a width of a
quarter inch
the whole
length of the
kcoil and a
sliding  con-
tact made to
bear upon the
respective turns. The construction is
exactly the same as a single slide tuning
coil, the only difference being in the size
of the wire wound on the core.

Fig. 5 illustrates a form of micro-
meter spark gap that constitutes one
of the principal features in this system.
Fig. 6 contains details of this gap. To
a base is fixed a piece of square carbon.
Mounted above this piece of square car-
bon is another carbon electrode that

FIG. §
CARBON MICROMETER GAP

0 Round carhon
quaore,

}
= . A 2 |
5qUOl € carbon

Fig.6a.

is round and filed flat on its sparking
end. It is parallel with the upper face
of the square carbon and should never
be brought below the edge of the upper
surface, Fig. 6a. The square carbon
electrode is mounted so that it can
slide forward toward the micrometer
electrode, varying the distance between
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the two. [ig. 6b. Upon current pass-
ing between the two the edge of the
square carbon will wear in a little and
form a semicircle, as shown. In this
condition the spark gap is doing its
best work, for the current in passing
from one carbon to the other is evenly
distributed.

About the transmitter.

For the set
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probably as well to vary the oscilla-
tions directly in the closed circuit itself.

If a considerable amount of power is
to be handled a mercury vapor gap

Slep up trans.

<1 ¥

=2

ct
TIS-, Cca

cz
Mulliple Trans.

HE.

heing described an ordinary transmit-
ter can be employed (Carbon grain
type), but if the set be kept active for
any length of time it is apt to heat up
and cause a little trouble. The ordi-
nary transmitter used on a »z kw set
will withstand lieating for at least hali
an hour, and cause no trouble. For
larger powers a multiple transmitter
described by the writer in the Sept.,
1912, issue of Modern Electrics in an
article on “Experiments With the Mu-
sical Arg”
can be used
to advan-
tage. A large
wooden bowl
has arrange.l
around its in-
ner surface
four trans-
mitters, s O
thatsound
waves from
the voice will
b e focused
intothe
transmit-
ters. Thevy
are connected
as in Fig. 7, where C1, Cz2, etc,, are con-
densers each made of 3 glass plates 10” x
10”. In this manner more current can be
handled than with a single transmitter,
and they will not heat up, as each cai-
ries but one-fourth of the total cur-
rent. These transmitters may be also
connected in the ground lead, but it is

F1G. 8
MERCURY VAPOR BULB

ij
ol
TP W ne

Fg. 9

may be employed instead of the carbon
spark gap, as indicated in Fig. 9. For
cut of mercury vapor bulb see Iig. 8.
Into a glass bulb of the form shown
are sealed two silver electrodes, A and
13, Fig. 10. The air is exhausted from
the tube and it is mounted as in Fig.
11, to keep the bulb from being injured.
Wooden discs are cut and large holes
to fit the bulb are made to hold it in
place and in an upright position.
Around the silver clectrodes, which

Mercur
ogpo?' gulb

Mercury —4
ME

may be copper, silver plated, is mer-
cury which comes nearly up to the top
of the legs, L1 and L2. \Vires that
connect to the electrodes pass on to
binding posts on the top of the wooden
frame. The whole is then immersed in
a can of transformer oil to keep the

FIG. 11
MERCURY VAPOR GAP AND CASE

bulb cool. Upon closing the primary
circuit a high frequency current will
pass through the bulb from one elec-
trode to the other and upon speaking
(Continued on page 468)
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Wireless in the Philippines

By Charles Berntswiller

T is curious that wireless telegraphy
should be so extensively used as a
means of telegraph communication in
such out of the way places as the isl-
ands of Mindanao and Jolo, situated in
the southern end of the Philippines
Archipelago. As far back as 1905 when

ot
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FIG, T
STATION AT MALABANG, P, 1,

wireless telegraphy was still in its in-
fancy, three stations were installed, at
Jolo, Zamboanga, and Malabang, bv
the United States Signal Corps. At
first they were erected solely for mili
tary purposes on account of the very
unsettled conditions existing among
the savage Moros that infest the south-
ernislands.  But later, when hostilities
more or less ceased, and the merchants
and planters opened up the country,

these stations were turned over to the
Burcau of Posts of the Philippines, and
operated by the Postal Department,
for commercial purposes. They have,
beyond a doubt, proved much more
satisfactory than the ordinary land wire
telegraph on account of the destructive
typhoons and tropical rain storms that
so frequently sweep over the islands.
At times, miles of land wire have been
carried away during a single typhoon
which might last but a few hours.

Iig. 1 shows the Malabang wireless
station. The apparatus is installed on
the top floor of a small shack made of
hamboo and nipa grass, raised ahout &
fcet from the ground on piles, which
can he seen in the background of the
photo.  The transmitting set consists
of the ordinary, old type, junk appa
ratus, with four spark gaps in series,
a forty plate condenser, and an oscilla
tion transformer. The receiving set is
made up of a Wireless Specialty tuner
and phones working in conjunction
with a Perikon and a Pyron detector.

On the ground floor, and protected
from the water in the rainy season by a
shallow ditch, is the engine and dyna-
mo. which is shown in Fig. 2. A 3 kw
generator is driven by a belt by a 10
p Fairbanks-Morse gasoline engine, wa-

FIG, 2
FOWEFR PPLANT OF MALABANCG STATION
ter cooled from a tank at the back of the
shack. The tower which is made of
steel lattice work is 130 feet high, and
supports an eight wire autenna ar-
ranged umbrella shaped.
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"This wireless station is the terminus
of the land wire coming down through
the different islands from Manila. Tt
therefore handles all messages going
south. They are transmitted to Zam-
hoanga, the main station, and thence
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FIG. 3
STATION AT ZAMBOANGA, P. 1.

relayed to their respective destinations
through the sub-stations at Tolo,
Davao, P'uerto Princessa, and Cuyo.

The above Fig. 3 shows the Zambo-
anga wircless station. ITtis situated on
a <mall hill about three miles from the
town of Zamboanga. The wooden lat-
tice-work tower is 175 feet high, and
supports an aerial similar to that used
at Malabang. A 5 kw generator 15
driven by belt by a 12 hp Gorham gaso-
line engine in the small house near the
operating room. The sending and re-
ceiving apparatus is identical with that
used on the Malabang station, except
that it is of larger build.

An idea of the interior of this sta-
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tion can be got from Fig. 4, which
<hows an operator at work.

A 3 kw station is operated at Jolo,
<imilar to that of the Malabang Sta-
tion. At Davao a g kw Telefunken set
is used while Cuyo and Puerto Prin-
cessa have 2 kw Telefunken sets.

The atmospherical disturbances
which are so heavy in these equatorial
regions occasionally hold up business
for hours at a stretch. But as this sel-
dom occurs in the day time except oc-
casionally in the static season, excel-
lent service is generally maintained.
The telegraph offices throughout the
I’hilippines only keep open during the
day time; this is fortunate, because as
coon as the daylight fades, the static
comes on to such a surprising extent
that generally no matter how loud the
signals are, further work is absolutely
out of the question. These atmos-
pheric discharges are so strong that a
whole tuner and phones have been
known to burn out when an operator
neglected to cut in the ground switch.

A few enterprising native operators,
who have learned the wireless business
while working the land lines on these
stations, have proved very successful
wircless operators, and are now work-

FIG. 4
OPERATOR RECEIVING

AT ZANMBOANGA

ing nearly all the stations under the
supervision of a white chiei operator.
Great difficulty has always been expe-
rienced in obtaining white operators to
stay on these stations in spite of the
high wages paid. becanse of the great
hardships and dangers to be met with
in such lonesome regions. There 1
<uch a great quantity of business to be
handled in a comparatively short time,
that exceptionally good operators are
needed.
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A Hypothesis Regarding Aurora Borealis

Based on Observations Made in Hudson Bay, 1912, by E. G. Fulton, Marconi Ofhcer,
S. S. “Beothic,” and Mr. F. M. McLennan

By E. G. Fulton

N July sth, 1912, the steamship
Beothic chartered by the Hudsori

Bay Steamship Line, of Montreal, en-
tered upon the work of providing the
first regular freight and passenger
transportation to the territory adjacent
to Hudson Bay ever undertaken by any
commercial steamship line. The Beothic

S.5. BEOTHIC

FROM WHICH THE EXPERIMENTS WERE
CONDUCTED

was equipped with Marconi wireless ap-
paratus, and on August 6th the first
Marconigram ever sent in IHudson Bay
was sent from that steamer to the Can-
adian Government Hydrographic Sur-
vey Ship Minto upon its arrival off Port
Nelson, Manitoba.

In explanation of the circumstances
leading to the observations described in
this article it must be stated that the
writer claims no scientific attainments
and possesses only a rudimentary scien-
tific education. Therefore the data and
hypothesis outlined here are given not
as conclusions, but, as no opportunity
has heretofore been afforded for deter-
mining the effect of Aurora Borealis on
wireless equipment in such close prox-
imity to the North Magnetic Pole, this
article is intended to suggest to those
with greater scientific resources further
experiments along this line.

The writer is indebted for valuable
assistance during these experiments to

Mr. F. M. McLennan, a member of an
engineering party of the Department of
Railways and Canals of the Dominion
of Canada. This party was proceeding
via Boethic to Port Nelson, Manitoba,
to begin the survey and construction of
a harbor and railway terminus at that
point, to connect with which the Do-
minion Government has already under
construction a line of railway.

The first Aurora Borealis to be ob-
served occurred on August 2nd. Posi-
tion of ship, Latitude North 57° o7,
Longitude \Vest 92° 33’ (about eight
miles off Port Nelson). \Weather clear,
moon about half, barometer reading
30.16, temperature +48° Fahr. at time
of observation, 11:45 p. m. (time of goth
meridian). The Aurora first appeared
as an arc of greenish-yellow light ex-
tending across the northern sky from
northwest to cast. The wireless receiver
was carefully adjusted, but the only ef-
fect observable was that the slight
“brushing” sound which acconmpanies
the normal operation of the Marconi
magnetic detector was somewhat in-
creased during the prevalance of the

A CORNER OF THE WIRELESS CABIN ON THE
5.5. BEOTHIC

Aurora.  This would indicate, if any-
thing, that Aurora Borealis would en-
hance rather than obstruct wireless
communication. Upon  transmitting
wireless signals for five minutes the
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Aurora became violently agitated, but
resumed its original form when the sig-
nals ceased. After a five-minute inter-
val signals were again transmitted for
two minutes, during which the band of
light separated into two parts and grad-
ually disappeared. In ten minutes it re-
appeared with almost its original bril-
liance, but upon transmitting signals for
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two minutes again disappeared and was
not further observed during the night.

The second observation was made on
August 4th. Position of ship unchanged,
weather clear, starry sky, barometer
20.69, temperature +63° Lahr., at time
of observation, 11:45 p. m. The Aurora
was generally distributed over the north-
ern sky in the form of arcs of greenish-
yellow light radiating in various direc-
tions. Upon transmitting signals for
five minutes it became violently agitated
and the outer ends of the arcs were ap-
parently drawn towards the ship until
concentrated overhead. Transmission
was then discontinued for five minutes,
during which the agitation ceased. Sig-
nals were then transmitted for five min-
utes and the Aurora gradually broke up
and disappeared. After a ten-minute in-
terval it reappeared rather faintly, but
upon transmitting signals for two min-
utes again disappeared and was not fur-
ther observed.

Third observation, August 5th, posi-
tion of ship uncharged. At 8 a. m. bar-
ometer 29.98, temperature +62° Fahr.
At time of observation, 8 p. m., weather
clear, half moon and many stars, bar-
ometer 20.82, temperature +65° Fahr.
The Aurora Borecalis was very brilliant,
but, desiring to observe its normal ac-
tion. no signals were transmitted on this
evening. Tt was generally distributed
over the northern sky in various forma-
tions of greenish-yellow light, which un-
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derwent many variations in form and
shadings in color. In this case, however,
the changes occurred gradually and de-
liberately and did not resemble the rapid
vibration or agitation that had been ob-
served while signals were being trans-
mitted the previous evenings.

Soon after this time the ship left Port
Nelson for James Bay, and then for
North Sydney, Nova Scotia, and the
next observation did not occur until off
the Northern Labrador coast on the sec-
ond voyage, September 24th. Position of
ship, Latitude North 57° 34, Longitude
West 60° 45. At 8 a. m. (time of the
Goth meridian), barometer 30.01, tem-
perature +42° Fahr. At time of obser-
vation, 0:45 p. m, weather clear, few
light clouds to southward, full moon,
harometer 30.10, temperature +45° Fahr.
The Aurora Dorealis appeared as a
faintly-defined and comparatively nar-
row arc of bluish-green light extending
across the horizon from northwest to
cast. It remained stationary for some
time, but upon transmitting signals for
five minutes the eastern end apparently
deflected toward the ship, the whole arc
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increased in brilliance for a moment,
then gradually disappeared.

Next observation, October 6th, posi-
tion of ship off Port Nelson, Latitude
North 57° 07/, Longitude West 92° 13
\t 8 a. m. (time of goth meridian),
barometer 29.60, temperature +36° Fahr.
At time of observation, 10:50 p. m,
weather clear, no moon, few clouds in
the sky. Cold north wind blowing and
cnow flurries cxperienced during the
day and early part of evening. The
Aurora Dorealis appeared as a faintly-
defined arc of bluish-green light, as
shown at A, Fig. 1.

There was no apparent change for the
first ten minutes of the observation, but
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while transmitting signals for two min.
utes the additional series of greenish
vellow lights shown at B, Fig. 1, ap-
peared. The original arc gradually in
creased in brilliance and assumed the
usual greenish-yellow shade at the same
time. When the signals were discontin-
ued the Aurora Borealis slowly disap-
peared, but while transmitting at alter-
nate five-minute intervals from 11:10
until 11:30 p. m. it gradually returned
to its original brilliance and to approxi-
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mately the form shown at A and B, Iig,
L. While transmitting continuously
from 11:35 until 11:43 p- m,, the Auro-
ra Loreahs underwent rapid changes in
form and variations in color, apparently
being concentrated directly over the ship
and continually increasing in arca, den-
sity and brilliance, and finally assuming
approximately the position shown in FF ig.
2. During this period a phenomenon
resembling the travel through space and
bursting of a meteorite was observed, as
shown at A, Fig. 2. It is the opinion of
the writer that this phenomenon oc-
curred below rather than above the Au-
rora Dorealis, as this was so dense and
brilliant at the time that the stars above
it were quite obscured, and a meteorite,
had it occurred above the Aurora Bore-
alis, would undoubtedly have been in-
visible also. When signals were discon-
tinued the Aurora Borealis decreased
materially in brilliance and area until at
12:15 a. m. it was barely visible. At
12:25 a. m. it again appeared, gradually
increased in area and brilliance, and at
12:40 a. m. it was darting rapidly in all
directions and was still quite brilliant
when last observed at 1 a. m.

The last observation was made on
October 16th, ship anchored off Fort
Churchill, latitude North 58° 40, longi-
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tude West yy” 10, At 8 a. m, (time
of the goth meridian) barometer 29.02,
temperature  +36° Fahr, 800 p. .
weather clear, barometer 29.01, tempera
ture +39° Fahr. At 7.04 p. m. a rather
faint. Aurora Borealis appeared, which
gradually increased in brilliance and
formed an arc of greenish-yellow light
from the northern to the eastern horizon
as shown at A, Fig. 3. At 7.45 p. m.
signals were transmitted for two minutes
during which time the Aurora Borealis
increased still further in brilliance and
was set into rapid vibration. After a
five-minute interval signals were trans
mitted for five minutes during which the
\urora Dorealis continued to increase in
brilliance. . During this period a meteor
ite was observed as at I, Fig. 3. The
Aurora Borealis in this case was not so
brilliant as to obscure the stars and a
meteorite might possibly have been seen
through it. but the meteorite appeared to
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be far below the Aurora Borealis, Nfter
a ten-minute interval during which no
material changes occurred in the Au.
rora Borealis signals were again trans-
mitted and the additional arcs of green-
ish-yellow light shown at C, D, Iig. 3 ap-
peared. The Aurora Borealis remained
thus until about 8.45 p. m.,, and then he-
gan to gradually disappear.

The next experiment was as follows:
The wireless set was connected accord-
ing to Iig. 4, in which A indicates the
transmitting key connected in series with
the primary of a 110- to 25,000-volt
transformer, B, to a 110-volt, 60-cycle
alternating current circuit supplied by a
hotor-generator set driven by the ship's
dynamos ; C, represents a high-frequency
discharger consisting of two copper-alloy
stationary electrodes and a disc carrying
sixteen copper-alloy electrodes mounted
on the end of the motor-generator shaft
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and running at a speed of 1,450 rpm be-
tween the stationary electrodes; 1) repre-
sents an - inductance consisting of 204
feet of one-fourth inch copper wire
wound on a frame twelve inches square
with turns spaced one inch apart; I
represents a capacity consisting of four
Leeyden jars whose outer and inner coat-
ings each contain 130 square inches of
copper foil and whose dielectric thickness
is three thirty-seconds inch. This con-
stitutes the regular working arrange-
ment of the wireless transmitting appa-
ratus with which the previous experi-
ments were made, but for the purposc
of this experiment the aerial terminal
was disconnected and an ordinary jo-
watt tungsten lamp bulh (the filament
of which had been destroyved ), was con
nected as shown at I9,

When the circuit was completed the
bulb was immediately illuminated with
i bluish-green phosphorescent light. The
whole interior of the bulb glowed, but
the light appeared the most mtense near
the glass surface and near the small ter-
minal wires which had served as the path
of the current during the life of the
bulb’s filament. The striking similarity
between this light and the \urora Dore-
alis was at once apparent, particularly
when, with the variations of the current,
the light Huctuated and darted around
the interior of the bulb exactly as a min-
lature Aurora Borealis might be expect-
ed to do. The writer, after carcfully
nsulating himself from any grounded
ubjects, grasped the glass outer end of
the bulb in his fingers, whereupon the
light was greatly intensified and changed
from the bluish color to the identical
greenish-yvellow that had characterized
all the \urora Borealis so far observed.
The bulb also heated up rapidly where
it came in contact with the fingers and
soon became too hot to hold.

This was possibly due to the same
principle that causes the anti-cathode or
“target” of an X-ray tube to heat up
from the continual bombardment of the
clectrons composing these rays of light.
This heating, as well as the change in
color and increased intensity of the light,
showed that more energy was flowing
through the bulb when the “capacity”
of the body was placed in contact. Only
aslight shock was felt while touching the

bulb.
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After considerable study of all the
data available to the writer regarding

Nurora Borealis, and of the ohserva-
tions described above, the following
hypothesis was evolved:  That the earth

is essentially an immense magnet. That
it is being constantly traversed by mag-
netic lines of foree extending hetween
the north and south magnetic poles. The
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lines of force are concenmtrated in the
vicmity of the poles. That when these
magnetic lines of foree pass near the
carth’s surface, parallel to the clouds,
they tuduce an eleetrical charge upon the
clouds. That when this electrical charge
becomes great enough it is discharged
through the air as lightning.  DBut near
the poles where this energy is greatest
nstead of inducing an electrical charge
upon the clouds it is projected out be-
yond the comparatively thin layer of the
carth’s atmosphere into the partial or
complete vacuum beyond, where it is
dispersed over the region surrounding
the poles as the phosphorescent, fluctu-
ating light known as Aurora Borealis.
This hypothesis is illustrated in Figs.
5 and 6. Iirst the familiar bar magnet
will be recognized, with its magnetic
lines of force shown approximately as
they would he shown to exist by the time-
honored experiment with iron filings. It
should be noted that near the magnet
poles where the magnetic energy is great-
est the lines of force project much
farther out than they do in the center
where it is least.  Tf the earth is indeed
i magnet it must obey the same laws that
govern the small bar magnet, and Fig,
6 shows the writer's idea of the arrange-
ment of the lines of magnetic force
about the earth. This drawing. of
course. is only an approximation and for
the sake of clearness the line defining the
limit of atmosphere is much farther from
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the line representing the earth’s surface
than it should be. The north magnetic
pole is located at about latitude north
70° and longitude west 97°, and the
drawing represents a cross-section of the
earth taken upon the meridian upon
which the magnetic poles fall. That
these lines of force do exist is so con-
clusively proven by the action of the com-
pass and the matter is so generally un-
derstood that no comment is necessary
on that point. It only remains to show
that they are the cause of the two phe-
nomena known as lightning and Aurora
Borealis. This latter, though not uni-
versally conceded to be of electrical
origin, has ncver been shown to be due
to any other of the physical forces and
the electrical origin has been generally
accepted for want of a better explana-
tion. To show that this explanation is
indeed the correct one the principal as-
sumptions made in the above hypothesis,
and the data upon which they are hased,
may now be considered.

First, can it be established that the
magnetic lines of force which cause the
action of the compass are capable of in-
ducing an electrical charge upon the
clouds over which they pass? The writer
cannot define the cycle of transforma-
tion that might take place between the
simple, unseen magnetic impulse and the
disruptive lightning discharge; but in the
laboratory the magnetism present in the
core of the induction coil is manifested
at the secondary terminals as a crackling
spark that duplicates, on a smaller scale,
the lightning. Is it not, thercfore, reason-
able to concede that in Nature’s labora-
tory the same cycle of transformation
might take place, even though all the
processes cannot be definitely understood.

If this magnetic energy is the cause of
lightning it would seem that in the
vicinity of the magnetic poles where this
energy is greatest, lightning would be
most frequent. This, however, is not the
case; on the contrary it is doubtful if
lightning ever occurs in the vicinity of
the poles. The writer spent the entire
summer in Hudson Bay, and though
storms were frequently experienced and
weather conditions were often such that
lightning might have been expected, none
occurred north of the 55th parallel. In-
quiries were made of several engineers
and navigators of long experience in the
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Arctics and none of them were able to
recall having experienced any lightning
north of the 6oth parallel. In the experi-
ment illustrated in Fig. 4, if the aerial
terminal had been brought to within a
short distance of the ground terminal,
the energy would have discharged
through the air as a crashing spark cor-
responding to lightning. However, when
the same energy was radiated into a
vacuum it manifested itself as a quiet,
phosphorescent light closely correspond-
ing to Aurora Borealis. Applying this
laboratory truth to natural occurrences
is it not reasonable to suggest that the
energy which manifests itself as light-
ning when discharged through the air
might manifest itself as Aurora Bore-
alis when discharged into a vacuum?
The final assumption upon which the
hypothesis rests is that Aurora Borealis
does occur under atmospheric conditions
sufficiently different from the normal to
account for the different form in which
the same type of energy is manifested.
The writer is informed, by a civil engi-
neer of long experience in the Canadian
Government Survey of Hudson Bay,
that Aurora Borealis is not frequently
seen north of latitude north 76°, and
when it is seen north of this parallel it
is seen to the southward instead of to
the northward. It would appear, then
that Aurora Borealis originates at about
north 70° or, as has been stated, in the
vicinity of the north magnetic pole. The
writer has observed at least one brilliant
Aurora Borealis from his home at lati-
tude north 41° 35’, longitude west 82°
35’. Many authentic observations have
been made from points much further dis-
tant than that. It is.obvious, therefore,
that if Aurora Borealis occurs in the
vicinity of the north magnetic pole it
must occur at very high altitudes to be
visible over the curvature of the earth
from points so far south. It was stated
that during the observation made on Oc-
tober 6th the Aurora Borealis was so
dense and brilliant that the stars could
not be seen through it, yet a meteorite
was plainly observed. The meteorite
must have been below the Aurora Bore-
alis. A second meteorite was observed
on October 16th that was very probably
also below the Aurora Borealis. Mete-
orites do not become visible until they
reach the earth’s atmosphere, as it is the
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friction of the atmosphere on the swiftly-
falling body that causes it to heat up to
incandescence. Evidently, if the Aurora
Borealis was above these meteorites it
must have been above the earth’s atmo-
sphere.

From a property inherent in Aurora
Borealis itself it seems most probable
that it actually occurs, not in the com-
plete vacuum outside the earth’s atmo-
sphere, but in the higher levels where the
atmosphere is so rarified as to serve the
same purpose, so far as electrical phe-
nomena are concerned, as a vacuum. Thig
property is the variation in color so no-
ticeable in Aurora Borealis. It is known
that when electrical energy at high fre-
quency and potential is radiated into
tubes containing various gases, each gas
will impart a characteristic color to the
light that will result. The atmosphere is
well known to be not a chemical compo-
sition whose constituents exist in unvary-
ing proportion, but a mechanical mixture
the proportions and constituents of which
vary under certain conditions. It is rea-
sonably certain that the proportions of
the gases of which the atmosphere is
composed do vary to a certain extent at
different altitudes. With these two facts
in mind, and in the light of the above
hypothesis the variations in color noted
in Aurora Borealis can easily be ac-
counted for.

It has been impossible to arrive at any
definite conclusion as to the reason for
the effect the wireless transmitter evi-
dently had upon the Aurora Borealis.
The writer is not even so dogmatic as to
assert positively that the phenomena here
recorded were due to the influence of the
wireless transmitter. Appearances were
such, however, that it is scarcely conceiv-
able that all of these phenonema were
due to coincidences. Previous to the
Boethic's voyage, no powerful wireless
set ever attained such close proximity to
the probable origin of Aurora Borealis,
and it seems that these observations
should, therefore, be worthy of consider-
able study, particularly from the view-
point of the above hypothesis. It has
been stated to the author that if wireless
waves were capable of affecting Aurora
Borealis it would constantly be under the
effects of powerful land stations at vari-
ous points, which are radiating many
times the energy of the Boethic’s equip-
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ment. This objection, while a reason-
able one, can hardly be accepted, because
the wireless receiver was kept carefully
adjusted during the entire summer in
Hudson Bay and not a signal from a land
station was heard. If no land station is
powerful enough to affect a sensitive re.
ceiving apparatus in the vicinity of the
Aurora Borealis it certainly could not he
expected to affect the Aurora Borealis
itself.

In connection with this hypothesis the
following experiments may be particu-
larly suggested: ‘Io produce, in the la-
boratory, such lights as are described in
Fig. 4, though an induction coil or static
machine would answer even better than
the wircless transmitter as a source of
high-potential current. Tubes exhausted
to various percentages of vacuum and
tubes containing various gases, especially
the atmospheric gases, nitrogen, oxygen,
hydrogen, argon, etc., should be tried, and
the gas or combination of gases emanat-
ing the light most nearly corresponding
to Aurora Borealis determined The
ravs of light from this tube should then
be subjected to a spectrum analysis and
the results compared with the results of
a similar spectrum analysis of Aurora
Borealis. The tube should also be
brought under the influence of a power-
ful magnetic field and of magnetic waves
such as are sent out by a wireless trans-
mitter, and its action noted. The rays of.
a Crookes tube are deflected by a magnet
and some useful analogy might be deter-
mined in this way, between the action
of the Aurora Borealis in some of these
cxperiments, and the rays of a Crookes
tube, the nature and origin of which are,
of course, definitely known. Another
experiment of interest would be the con-
struction and magnetization of a steel
sphere, so that, by means of iron filings
suspended in glycerine or any other sujt-
able method, it might be determined
whether or not the magnetic lines of
force about a sphere would arrange them-
selves as shown in Fig. 6. Finally, one
of the vessels which are frequently sent
to Arctic latitudes by the United States
or other Government Hydrographic
Survey departments, might be, at no pro-
hibitive expense, equipped with appara-
tus suitable for performing these and
other experiments which would suggest

(Continued on page 472)
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The Measurement of Electromotive Force by the
Potentiometer Method

By Stanley E. Hyde

HE  potentiometer method of
measuring  clectromotive  force

is the method generally followed where
accuracy is desired. This form of po-
tentiometer and the form (so called)
that is used in radio telegraphy must
not be confused. Why the variable re-
sistances used in radio receptive cir-
cuits were ever called potentiometers is
hard to figure out because they do not

FIG. I
LEEDS & NORTHRUP POTENTIOMETFR

measure clectromotive forces but mere
ly vary it to suit the needs of the recti
ficr. They are nothing more or less
than plain non-inductive resistances.
the name potentiometer being stuck on
by some manufacturer probably to let
the radio experimenter know that he
had a new type of wireless instrument
for sale. There’s no doubt but that it
sounds “scientific.”

The accompanying cut shows a
leceds & Northrup potentiometer that
can be made to give accurate results to
the fifth or sixth place of decimals.
IFig. 3 constitutes the real wiring dia
gram of this potentiometer, but for the
sake of simplicity and for explanation
we will consider Fig. 2, which is essen
tially the same in principle involved.
A storage battery B, or any combina-
tion of bateries having an EMT which
is constant and somewhat higher than
that of any of the cells to be compared,

1s connected to the ends of the wire, ab,
of sufficiently high resistance to pre
vent a current from flowing which is
large enough to heat the wire appre
ciably. The resistance, ab, must also
be so high, in comparison with the in-
ternal resistance oif B, that the poten-
tial difference maintained by 13, be-
tween a and b, is greater than the EM1Y
of either E1 or E2, the two cells to be
compared. These cells are connected
as in the figure, so that their negative
terminals are joined to the same point.
a, to which the negative terminal of I}
is conmnected, their positive terminals
heing connected to the contact points,
m and n, of a double throw switch, S,
through which either cell can be put
in connection with a resistance box. R,
a galvanometer, G, and a wire, w,
which can be touched at any point
along its length, ab. The comparison
of the EMT’S is made as follows: Sup
pose that the switch, S, is turned so as
to touch the contact, m, and thus put
the cell, E1, in the galvanometer circuit.
If now the free terminal of the wire, w,
were to be touched to any point on ab.
for example. ¢, a current would always
flow through G and R, from right to
left, provided there were no cell in the
circuit, cGRma. The cell, E1, which is
in this circuit, however, tends to force
current in the opposite direction, name-
ly, from left to right, through R and G.
[f. then. the PD (potential difference)
which already exists between ¢ and a.
when the wire is touched at ¢, is
greater than the EMIT of Fi1, a current
will actually flow through G and R
from right to left: but if the EMI of
the cell. Er, is greater than the PD
which is maintained between the points
¢ and a by the battery. B, then a cur
rent will flow through the galvano
meter from left to right. If the PD
between ¢ and a is exactly equal to the
EMF of Er. then no current whatever
will flow through the circuit of the
cell, that is, through G, for G only de-



August, 1913. MODERN

flects  when a current is passing
through its windings. We have then
only to find the point, on ab, which can
be touched by the free end of the wire
without producing any galvanometer
deflection whatever. in order to obtain
the point such that the PD between it
and a is exacly equal to the EMT of
the cell.

Suppose now that the switch S s

as
o]

—I’_r_-jn :iq. e’

M.E.
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FIG. 2
SIMPLIFIED \WIRING DIAGRAM
turncd ~o as to make contact with the
terminal. n, of the other cell. It s
now found that some other point, d. is
the point for which the galvanometer
shows no dettection, then, i the wire.
ab, is uniform we have:
<1 b

from ¢ to a length ac

Jo2 PD from d to a length ad
While the point of no detlection is
heing found, the resistance. R, should
he made very large (20,000 ohms), for
then no appreciable current will flow
through the cell circuit, and hence this
cell will not polarize. even if it he one
of the polarizing kind.

After the point of zero deflection is
found. the resistance, R, may be va
ried. or in fact entirely removed. with
out altering the point of balance. for
obviously at this point the cell is in
exact equilibrium  with the P be
tween ¢ and as that is, it is virtually on
open cirenit. The only reason for in-
troducing R at all was to prevent the
cell from polarizing while the point of
halance was being found. and to pro
tect the galvanometer from too violent
deflections.  Varving the value of R
will then alter nothing save the sharp
ness with which the point of zero de-
flection can be located.

Referring to the cut and Fig. 4. The
large revolving drum resistance shown
in the cut to the right is M' in [Fig. 4,
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the threc little buttons in front are Ki,
K2, K3, the resistances on the right
end of the potentiometer are 23R and
R.3R respectively.  The resistance, .1,
.2, .3, etc., correspond to the knob
switch just to the left of the revolving
drum, and the one marked T is the re-
sistance just back of the DI’DT switch.
All binding posts are on the other side
of the instrument

Instruments reguired are. potentio
meter, galvanomerer, battery to operate
potentiometer (storage battery), Stand-
ard Clark Cell and the [EMIT to Dbe
measured. The srandard cell is con
structed so that remperature fluctua
tions do not affea it and the M1 s

alwavs  constant, and  upon  this  fact
rests the accuracy of the potentio
meter.

All resistances are previously cali
brated when mannsfactured =o that no
COMPULALIONS 4T€ NCCCSSATY.

To operate: The battery to operate
the potentiomete: s connected and the
DIDT switch thicawn to the standard
cell. "The resistance, 1", which has its
higs marked for different makes of
standard cells is moved until the KN
of the cell corresponds to the nearest
numerical EMIEF marked on the lugs.
The average EMFEF of a number of

—X e
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FIG, 3
ACTUNL WIRING DIAGRAM

standard cells teszed by the DBureau of

Standards at Washington, D, C.. was
formd to be 1.0t volts.  Now the

little resistances 23R and 83R are ad
justed until the galvanometer shows
no deflection.  In doing this the kev K1
<hould first be touched to connect the
galvanometer in «circuit as the first
adjustments are only rough and the
excessive current might injure the gal
vanometer, as mentioned previonsly.
When the galvanometer shows no de
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flection the two batteries are exactly
bucking each other, otherwise the
stronger would force current through
the galvanometer and show a deflec-
tion. Now we are ready for the com-
parison to find the EMF of the battery
to be measured, say a dry cell. The
DPDT switch is thrown so that the
dry cell is connected to the potentio-
meter and the knob switch, 1., moved
to where you think would be the ap-
proximate voltage of the dry cell, about
1.4. Then the revolving drum resist-
ance, M’, is turned until the galvano-
meter again shows no deflection, this
showing that our dry cell is just buck-
ing the potentiometer battery. The
revolving drum has numbers on its
rim and also on the glass dial in front
of it which are calibrated, so we put
down 1.4 which we took from L and
find that the numbers that coincide on
the edge of the drum and the glass
dial are o and 73, these being set down
after the 1.4, making 1.4073. By spe-
cial shunts voltages from small frac-
tions up to 1000 volts can be measured
with great accuracy; and although the
diagram looks complicated it works on
exactly the same principle as that of
Fig. 2 and the operation can be per-
formed in a very short time when one
is familiar with the operation of the po-
tentiometer.

Below are some tabulated data on dif-
ferent commercial cells.

Kinp or CrLL

Edison
Crowfoot Sampson Primary Dry Celt
0.9281 0.8495 0.3739 1.4073
1.0154 0.3715 0.8456 1.4375
0.8474 1.0236 0.8075 1.4311Y
0.8483 1.0244 0.3930 1.4450
0.9108 Av. 0.8173 Av. 00050 Av. 1.4302 Av.

Test tube cell consisting of carbon
and zinc elements immersed in Dilute
CuSO, (Copper sulphate), gave o0.1224
volt.

Cell composed zinc and copper im-
mersed in damp sand in tubing 34" di-
” long moistened with
CuSO, gave 1.0175 volt.

Voltaic element composed of a cop-
per and zinc plate 4” square with sepa-
ration of moistened blotter paper
CuSO, gave 1.0175 volt.
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THE HETERODYNE RECEIVING
SYSTEM

At a meeting of the Institute of
Radio Engineers held in New York on
June 4th, Mr. John L. Hogan, Jr., of
the National Electric Signaling Co.,
presented a paper describing the prin-
ciple and apparatus involved in the
Heterodyne receiver. Much interest
has been shown in this invention of
Prof. R. A. TFessenden’s, especially
since the recent test between Arling-
ton, Va., and the U. S. S. Salem, in
which it was used for all long distance
communication.

Since the ‘“beats” principle, upon
which the heterodyne operates, is not
generally understood, Mr. Hogan
opened his paper by a discussion of
the classification of radio receivers and
of the addition of simultaneous wave
motions. Radio receivers are of two
broad classes: (1) the relay or “trig-
ger” type, in which the received energy
releases an amount of local potential
energy which in turn operates an in-
dicator to produce a signal, and (2)
the ‘“‘converter” type, which acts mere-
ly as a transformer linking the antenna
and the indicator, and in which the
signal is produced by energy actually
received by radio from the transmit-
ting station. Receivers of the first
class (such as filings coherers) are
limited by their delicacy and ineffici-
ency, while those of the second, such
as the gas, liquid or solid rectifiers,
cannot utilize in producing a signal
any more energy than that actually re-
ceived. This has led to attempts to
nse microphonic or other telephone re-
lays to amplify received signals, but
in general these have been unsuccess-
ful. A selective receiver which will
amplify persistent waves but will not
increase effects due to highly damped
discharges (such as those of atmos-
pheric interference) is needed in the
art of radio transmission. The only
receiver of this type is the Heterodyne,
whose action is to give an indication
by the conjoint operation of two high
frequency alternating currents, one re-
ceived from the transmitter and the
other usually generated at the receiv-
ing station.

Mr. Hogan illustrated by lantern
slides the graphical addition of waves
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of various types, treating mathematic-
ally the several cases. The production
of acoustic beats by organ pipes and
singing flames was shown, and the dis-
tinction between polarized and non-
polarized indicators demonstrated by
generation of inaudible air-wave beats
with Galton’s whistles.

Five types of Heterodyne receiver
were described. In the first, two
streams of waves having slightly dif-
ferent frequencies were received on
two separate antennas. Currents set
up by them passed through the coils
of a non-polarized magnetic telephone
and reacted on its diaphragm to pro-
duce audible signals. In the second
form, a single antenna was used, one
of the two interacting currents being
generated by an alternator, arc or other
oscillator at the receiver. The third
form shown had its sensitiveness in-
creased by use of a dynamometer tele-
phone, and the fourth type was made
still more effective by the use of a
static telephone receiver.

\With this last arrangement of Hete-
rodyne apparatus signals had been re-
ceived over 3,000 miles, in spite of the
notoriously low sensitiveness of the
static telephone. The great increase
in effective sensitiveness could be ex-
plained by a theory of operation which
had been proposed and which indicated
that the static telephone used upon the
Heterodyne principle would respond to
a given strength of sustained wave sev-
eral hundred times as loud as if used
simply.

The fifth type shown adds to the
sensitive rectifier and telephone com-
bination of modern receivers the am-
plifying power of Ileterodyne excita-
tion. Receiving either from sustained
wave or spark transmitters it is pos-
sible to read signals so weak that they
cannot be heard with the ordinary re-
ceiving apparatus. On spark signals
the intensity of Heterodyne response is
from § to 15 times as great, in audi-
bility, as that of the best rectifier re-
ceivers operating normally, while on
sustained waves the effective amplifi-
cation is still greater. This increase
of sensitiveness to continous waves ac-
counts for the long distances trans-
mitted by the arc temporarily installed
at Arlington and used for special tests
during the cruise of the Salem to Gi-
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braltar. During those trials all long
distance signals, whether from arc or
spark sender, were received on the
Heterodyne, the tikker receiver having
been abandoned by the U. S. Navy en-
gineers after the first few days of the
test.

Data secured on the trials between
Arlington and the Salem permitted
modification of the constants in the
Austin-Cohen transmission expression*
so as to compensate for the increased
sensitiveness of the Heterodyne. Ex-
tending such data it is found that two
stations of the Arlington type could ex-
change messages regularly by day and
night over a distance of 4,500 km. (2,800
miles), or could transmit between them
daylight signals of 25 times audibility
(readable through light static) even if
5,500 km. (3.400 miles) apart. These
distances would be impossible with any-
thing like similar transmitting power if
any receiver other than the Heterodyne
were used.

A form of Heterodyne still more ef-
fective than any of those described has
been put into use and shows great prom-
ise, but even if no step had been made
heyond the type used on the Arlington-
Salem test, this invention of Prof. Fes-
senden’s would seem certain to work a
revolution in radio communication.

*Rulletin Bureau of Standards, Feb. 1, 1911, Vol.
7, No. 3. pp. 315-363.

80 WORDS A MINUTE BY WIRE-
LESS 3,500 MILES

A wireless system between Great
Britain and Canada will be in opera-
tion for the first time next September,
contracts having been signed recently
between the Universal Radio Syndi-
cate operating the Poulsen system, and
the Canadian Government. The Syn-
dicate has agreed to a test of the Poul-
sen ‘‘continuous wave” system be-
tween Arlington (\Washington) and a
European station over a distance of
3,500 miles a thousand miles in excess
of the requirements of the Anglo-Can-
adian service. The company has con-
tracted to receive and despatch mess-
ages at the rate of 400 letters per min-
ute and proposes to charge eight pence
per word for code messages and four
pence for plain word messages.
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Miltary Automobile Searchlight

“HE new type of automobile search-
light which is in use in the French
army may be taken as the latest advance
in this direction. What is to be noticed is
that a single automobile serves to carry
all the material, and the car is thus self-
contained and the searchlight does not
need as before two separate vehicles, one
for the dynamo apparatus and a second
for the searchlight. The war depart-
ment wished to

same tinte from a drum carried on the
car suo as to keep the searchlight con-
nected to the automobile.

Modern practice with projectors
shows that observations cannot be well
carried out when the person is stationed
near the source of light, as a powerful
searchlight of this kind is apt to give a
blinding glare owing to the reflection of
the light from small particles of vapor

in the air even

tind the most though t h ¢
suitable  solu- body of the
tion of the apparatus i s
problem by the well closed.
use of the au- T he ofiicer

tomobile, and
thus had the
present cars
construct-
c¢d under the
plans of
Comm. Cor-
dier and Capt.
Doizan, the car
being built at
the De Dion
automobile works at Paris. In the present
type, of which quite » number have now
heen put in actual use, the gasoline motor
of the automobile not only drives the car
but also operates a dynamo of good size,
this being directly coupled upon the mo-
tor shaft. In consequence, the search-
light can throw its beam while the car is
running on the road, should this be nec-
essary, although in usual practice the
automobile is stopped for this purpose.
Of 7,000 candlepower, the projector
has a diameter of 3 feet, and throws a
powerful beam which is intended during
military operations to show up the en-
emy’s movements or positions. When
the car is on the road. except in unusu-
al circumstances, the projector is low-
ered, so as to keep down the general cen-
tre of gravity. This movement is car-
ried out by the use of a rack and pinion
which has about 3 foot range of work-
ing. Mounted on its g4-wheeled carriage,
the searchlight can be run off bodily
and transported to a distance of 150 to
300 feet from the car, two men heing
enough for this. Cables unroll at the

SEARCHLIGHT MOUNTED ON TRUCK

charged with
directing t h «
beam on a dis-
tant spot is re-
quired to keep
at 75 to 300
fect from the
apparatus  and
work the
movements by
an electric con-
trol method.  The secarchlights  are
provided with a very ingenious elec-
tric motor mechanism for working
the turntable base or for swinging
the projector on its trunnions, also
to light or extinguish the arc lamp
and to open and close the shutters for
the beam. All these movements are ob-
tained by the usc of a small set of con-
trollers which can be used upon the auto-
mobile or removed from it, for directing
the current into the various parts of the
electric mechanism, and one common ca-
ble encloses various wires for the control,
and a second cable carries the current
wires for the arc light. The automobile
carries an 18-horse-power, J4-cylinder
motor and is built to run under good con-
ditions even over very rough roads where
the searchlight needs often to be taken
during campaign work, and the car is
therefore light as well as solid and can
make a speed of 20 miles an hour on the
road and mount grades as steep as 12 and
15 per cent. Power enough is given by
the motor to keep the searchlight burn-
ing while the car is traveling, as already
mentioned. The maximum fuel con-
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sumption of the motor is 8 gallons of
gasoline per 60 miles run.

At the time when the automobiles were
delivered to the war department they
were put through a series of very severe
trials which lasted for about a week over
the roads in the country around Paris.
I‘or most of the tim= the roads were
wet by rain and were in the worst of
shape for automobile travel, but this did
not hinder the good performance of the
cars. On one occasion especially, a heavy
rain and wind storm prevailed, but this
did not prevent the cars from starting
out for their night trip at the regulation
hour, and they climbed up the specially
hard grade of Clamast, then the cars
were drawn up in line above Jouy, on
the Versailles route.  Gen. Albaut, artil-
lery inspector, and Col. St. Claire-De-
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WIRELESS TELEGRAPHY IN
BRAZIL

Vice-Admiral Belfort Vieira, the

Brazilian Minister of Marine, in his an-
nunal report to the President of Brazil,
states that the wireless telegraph service
in the republic has increased during the
past year. \Wireless stations are to be
erected at Rio de Janeiro, Bauru, and
PPorto Murtinho, which will enable com-
munication to be established with the
base of the Matto Grosso Squadron. The
contract for these stations has becn
awarded to Marconi’'s Wireless Tele-
graph Co.. Ltd,, and a commission has
been appointed, consisting of three offi-
cers of the navy and a representative of

the Marconi Co.  Another station at
Santa Martha will communicate with
ships south of the republic. The Min-

SEARCHLIGHTS ON GROUND READY FOR
CARRIED BY OPERATORS

ville, technical director, presided at the
tests, and the projectors were put in po-
sition and working in less than two min-
utes so as to send the beams over the
valley of the Biévre. The rain was fall-
ing in torrents and the powerful heams
produced a striking and somewhat fan-
tastic effect. Tt threw the heam upon
point lying at 2 miles distance. On other
days the automobiles were put through
rims of 60 miles, followed hy projection
trials lasting for four honrs, and the re-
sults were all that could be expected.

ACTION. NOTF CONTROLLING APPARATUS

ister’'s report adas that the naval wire-
less telegraph stations have worked with
infailing regularity.  New Marconi sta-
tions have been purchased, and, in the
opinion of the Minister of Marine, the
good results obtained justify the adop-
tion of the Marconi system: in the Bra-
zilian navy. It is proposed to transfer
the apparatus wlneh was formerly used
in the Tlha das Cobras station to Ahrol-
hos, and to adapt the former as a train-
ing school for wireless operators.—
Electricity,
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Residence Iceless Refrigeration
By Frank C. Perkins

There is a great demand for an iceless
refrigerator, in the home, of low cost,
fool proof and economical in operation.
Such a device has been developed in
England and a similar equipment in
America operating by gas or electricity
for heating and water for condensing the
ammonia.

The illustration shows an English ver-
tical type of self-contained semi-auto-
matic iceless refrigerator and cabinet,
for country houses, with cooling power
equal to that of about 200 pounds of ice

Bl S

i
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MODERATE SIZE ICELESS REFRIGERATOR

every 24 hours. The panelled teak cab-
inet measures approximately 4 feet by
3 feet and 5 feet high, and is lined
with marble walls and fitted with marble
shelves and solid nickel ice mould. The
walls are insulated and about 6 inches
thick, while the available capacity is
about 23 cubic feet.

A simple appliance for artificially pro-
ducing cold for a variety of purposes is
a growing necessity. There are many
refrigerating machines on the market,
and for very large cold storage of ice

making installations, where skilled engi-
neers are always in attendance, these
machines have been found eminently
suitable; but where such skilled atten-
tion is not available, they are certain to
get out of order sooner or later.

For this reason and because they all
require some form of motive power, they
have not found great favor with those
requiring cold only on a moderate or
small scale; it is for this class of users
that the new iceless refrigerator shown
in the accompanying drawings and illus-
trations was specially designed.

It will be seen that this refrigerator
is a simple appliance which has no run-
ning machinery or complicated mechan-
ism. It is constructed in various sizes
for making from a few pounds of ice up
to one ton per day, or for cooling from
one to 10,000 cubic feet of storage space

FIG I,

without motive
skilled attention.

It is operated by the direct application
of heat from any available source, such
as gas, steam, oil, wood, coal, or elec-
tricity.

The apparatus is noiseless and vibra-
tionless; it is constructed to maintain
any required temperature down to

power and without
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many degrees below freezing point, ac-
cording to requirements specified when
the apparatus is ordered.

The ammonia absorption principle is
used with this iceless refrigerator, and
it is the simplest apparatus of its kind,
and differs from all others in that it is
hermeticallv sealed, has no working parts

FIG 2

|
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and requires no motive power. From
the drawings it will be noted that the
essential part of the device includes a
combined absorber and generator (or
still), a condenser and a receiver.

The generator, A, which contains
strong ammonia liquor, a mixture of
ammonia and water, is heated by a gas
burner, B, or other suitable means. The
ammonia is thercby distilled and, pass-
ing through the pipe, C, which is sur-
rounded by water in the tank, T, it is
cooled and condensed. The resulting
liquid, pure anhydrous ammonia, runs
by gravity into the receiver, R.

This process is continued until all the
available ammonia has been distilled and
collected in the receiver. At the same
time there is left in the generator orly
hot and very weak liquid, practically
pure water. The generator is then
cooled by admitting cold water to the
jacket, J.

This creates a partial vacuum which
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causes the anhydrous ammonia to evap-
orate very rapidly. At the same time
the weak liquor is cooled and becomes
“greedy” for ammonia. It therefore
absorbs the vapor resulting from the
evaporation of the liquid in the receiver
as quickly as it is formed. The evapo-
ration of the ammonia in the receiver
continues until the whole of the liquid
has evaporated and been reabsorbed by
the liquor in the absorber, the vessel
which previously acted as the generator.
The liquid in evaporating takes up a
large amount of “latent heat” and con-
sequently the receiver becomes intensely
cold and cools all surrounding objects.

As soon as all the liquid has evapo-
rated from the receiver the same state of
affairs exists in the apparatus as before
the heating was begun. This process
can therefore be started again and the
same cycle of operations can be repeated
an unlimited number of times. The am-
monia is not altered or weakened by the
process and as there is no possibility of
escape the same charge of liquor will
last indefinitely.

To increase the evaporative surface
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and hasten the evaporation, the receiver
often has a coil of pipe connected with
it. In many cases this coil is immersed in
a tank of brine or other non-freezing
solution. This brine acts as a store for
a large quantity of cold and maintains a
uniform temperature during time when
the apparatus is not being worked.

Tt will be seen that the machine is
operated by alternately heating and cool-
ing the vessel, A, which acts alternately
as a generator and absorber. There is
an automatic device for turning off the
heat and admitting water to the cooling
jacket. The tube, K, is filled with water



460 MODERN

and sealed. ‘The curved portion is flat-
tened. The straight end of it dips into
the well, 1., which is surrounded by the
liquid in A, As the remperature of the
latter rises the water m the tnbe, K, be-
comes heated and expands.  Owing to
this expansion the curved part of the
tube tends to straighten out more and
more as the temperature rises. At the
end of the tube is a catch, M, against
which rests the weighted lever, N.

The catch is so adjusted that at the
required temperature the lever is re-
leased and falls. The lever is connected
with the gas tap and a three-way water
cock, and when it falls it turns out the
gas, leaving only a small pilot light burn-
ing, and admits water through pipe, O,
from the tank, D, to the jacket, J. The
water fills the jacket and overflows
through the spout, }, and is either car-
ried away to waste or collected in a tank
for future use.

The level of the water in, D, is main-
tained by the ball cock, S, connected to
the water supply. The apparatus is re-
heated by raising the lever, N, which
turns on the gas and cuts off the water
supply from tank, D. to jacket, ], and
drains the latter. There is no communi-
cation between the well, 1., and the gen-
erator, A.

It may be state¢ that when other
sources of heat than vas are used the
arrangement is modified, hut is substan-
tially the same. The heating has to he
started by hand each time.

A completely automatic gear can be
fitted as indicated in the drawing and the
device will go on working without atten-
tion so long as the water is running.
Part of the water overflowing from the
condenser is allowed ro run into the tip-
ping tank. T, pivoted at P.

When this tank is full up to a certain
level it overbalances and pours its con-
tents into the bucket. B, which drops
and operates the water and gas cock, \V.
The tipping tank when empty immedi-
ately returns to its normal position. Tn
the bucket, B, is a small hole so that
while the tipping tank is refilling the
bucket empties itse and the counter-
weight, X, raises it into position again.

The cock is fitted with a ratchet and
pawl so that the rising of the bucket
does not affect the cock. One stroke of
the hucket turns the gas off and the
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water on, the next turns the gas on and
the water off. The gas relights from a
small by-pass. The flow of water into
the tipping tank is so adjusted that the
tank fills up to the necessary level to
overbalance it in the same length of time
that is required for heating or cooling
the generator.  This automatic gear can
he placed in any convenient position.

It is claimed that the water required
for operating the machine is not contam-
inated in any way, but is slightly
warmed ; therefore in cases where the
cost of water is an item worth consid-
eration, it can be collected in a tank and
used for other purposes after having
passed through the machine.

The cost of operating the machine is
very low and as there are no expenses
of upkeep, it is far more economical in
use than any other form of artificial re-
frigeration.

ELECTRICAL HELPS IN LIFE
SAVING

The city of Toronto, Canada, will
cquip its lake and river shores for
miles about with an electrical life-sav-
ing equipment, said to be the most ad-
vanced in the world. By the beginming

of August there will be completed a’

seventy-foot watch tower of steel on
the outer circumierence of the harbor.
Sub-stations will be established over
an arca of about twelve miles where in
the past numerous accidents have
taken place and scores of lives lost,
All stations will be linked by a private
telephone system, and on each one a
searchlight will be installed so that
capsized craft may be quickly detected
during the night, even though five
miles from shore. Regular patrols of
life-savers will cover the shore line of
mainland and islands and alarm boxes
will be placed along the route which
they will be required to ring at inter-
vals. Electricity will be utilized in
every possible way. A new twin-
screw surfboat and a thirty-five foot
cruising lifeboat for heavy seas will
also he added.

It is well to aim high, but be sure
vour gun is loaded,

Y
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HOW MUCH POWER DOES IT
TAKE TO RUN A VOLT-
METER OR AN AM-
METER?

We are accustomed to believe that
the amount of energy or power re-
quired for an ammeter or voltmeter or
a wattmeter cither of the indicating or
recording type is very small.  Under
urdinary conditions where the voltage
or current involved is small, this 1s
true and the instruments take remarka-
hly little power to operate them.
Where the voltage is very high or the
current is very great the power lost
in operating one of these instruments
sometimes amounts to several kilo
watts.

This was brought forcibly to our no-
tice by the advertisement of a well-
known instrument maker on the front
cover of a recent issue of a well-known
clectrical magazine in which a record
ing wattmeter of about the size of the
ordinary instrument used in metering
current for residence lighting purposes
was shown, together with its shunt
which was capable of handing 60,000
amperes.

The shunt alone weighs 2900
pounds and together with its oil, tank,
connecting  bars and  clamps, weighs
8500 pounds. The difference in po
tential across the termimals of this
shunt is the standard drop of g0 milli
volts—five onec-hundredths of a volt.
This difference of potential in itself is
extremely small. but when this is mul-
tiplied by 60,000 amperes the product
is 3,000 watts or 3 kilowatts, which
must he dissipated in the form of heat
in order to supply a few watts to oper
ate the recording instrument. .\t first
thought this appears to he a very large
waste of energy to accomplish the de
sired result, but at the present time
there is no help for it as there is no
other method known in the present
state of the art which would be any
hetter.

I never saw a Kilowatt,
I never hope to spy one;
But by this meter bill I got
I sce that I must buy one.
Georye B. Staff in dison Monthly.

CLECTRICS 461
HONOLULU MAIDEN WINS
HONORS AS WIRELESS
OPERATOR

\little Honolulu girl has the honor
of being the fivst girl to pass the federal
wircless exwminations,  which  qualities
her to take a position as an operator for
the government.  The girl's
Mary Ann Nobriga, and she is only 14

vears old.

name is

Her father writes us as follows:

“1 am sending vou the photograph of
my daughter as being the first girl to
license.  She passed

have an amateur

MARY ANN NOBRIGA

FEAYEAR-OID GIRL WEHO HAS A LICENSID
AMATLEUR RADIO STATION AT HONOLULU

the examination on May 206th. “The
number of her license is 1907,

“Iler complete outfit for sending and
receiving 1s as follows:  One  loose
coupler, double slide tuner used as a
loading coil, one variable condenser,
2000 ohms receiver, galena detector, one
fixed condenser, 1'% inch spark coil, one
brass spark gap, six dry batteries. Her
aerial consists of four No. 14 copper
wires, spaced two feet apart, 60 feet
long and 55 feet high.”
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A Practical “No-Slider”
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Tuner

By Paul Horton

T has been explained many times,

in these columns, wherein sliders are
a disadvantage in devices which util-
ize the variation of inductance in their
operation. \Vearing of wire, reducing
mechanical ~ strength and  conductiv-
ity, short circuitng of turns by the
contact shoe or by copper chips, are
only a few faults that could be cited.

However, in Fig. 1 is shown an in-
strument, which is, as far as the writer
is aware, absolutely original.

Here the secondary surrounds and
moves over the primary, contrary to

FIG, I

the usual practice. In the instrument
at hand the primary coil consists of a
cardhoard tube (fibre is Letter) 23 in.
long and 214 in. in diameter, wound
with a single layer of No. 20 D.C.C.
copper wire.

After completlon the primary is se-
curely fastened in place as follows:
Obtain two 2% in. circular wooden discs,
34 in. or more in thickness, and screw

FIG. 2

in the proper place on the side sup-
ports, using brass screws. Now, the

primary tube is either glued or tacked
over these wooden pieces (see section-
al view). A tap is taken out from
each end and from a middle point, 3
in all. The direction the wires are

FIG. 3
wound in the 2 halves, depends upon the

“hook-up” used. If an 5 is followed
the wires are wound in the same direc-
tion (a continuous spiral), but if Fig.
4 is followed, and it is to be preferred,
the halves are wound in opposite direc-
tions. Do not shellac the turns on this
coil, as it needlessly increases the ca-
pacity, which is undesirable.

The secondary tube measures 4 in.
long and 274 in. inside diameter, al-
lowing 14 in. clearance. It is wound
with No. 28 D.C.C. copper wire.

mel, *6

FIG. 4 FIG. 5

To construct the wooden end pieces
for the secondary obtain 2 boards 4%
in. square and cut a 3 in. hole in the
center, using a key-hole saw. Two
smaller holes are cut in each of the
two lower corners to accommodate the
brass supporting rods and brass bush-
ings are installed in each.

Now the ends are slipped over the
ends of the secondary tube and se-
cured in place by brass tacks (see sec-
tional view). The secondary slides on
the usual brass rods, which may also
be utilized to bring out the secondary
taps, by simply soldering the wires
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to the brass bushings mentioned
above.

A hard rubber knob, fastened to the
end of the stout brass rod, which is
securely bolted to the secondary, is
used to slide the secondary back and
forth. An index is glued along the
side of the slot cut in the top, and
these readings used in conjunction
with the condenser readings may be
used to indicate the adjustment found
by experiment to be best for any par-
ticular station, and may be filed away
for reference.

All other dimensions are given in
drawings.

THE WORLDS LARGEST SHIP
(Contnued from page 440)

from the side of the forward smoke
stack, and from these insulators it drops
down to the deck insulator and passes
into the wireless room. The other sin-
gle wire aerial, extending to the rear,
starts at the top of the rear mast and is
supported from insulators attached to
the two rcar smoke stacks and then
drops down to a deck insulator and
passes into the wireless room in the
same manner as does the forward sin-
gle wire aerial. These three aerials, it
will be evident, have different wave
lengths, and enable messages to be sent
on either of the commercial wave
lengths of 300 and 600 meters respect-
ively, while for long distance work a
wave length of about 1,800 meters is
used.

The transmitting apparatus consists
of a standard Telefunken set capable of
putting 774 kw. into the aerial and
draws about 15 kw. from the ship’s pow-
er plant. It is equipped with an auto-
matic or motor operated antenna switch,
a break-in system, and several other ad-
ditional fcatures which contribute to
casy and quick operation. In addition,
there is a small set which can be used
for short distance and emergency work.

Note—We should like to have been able to
show photographs and give a detailed descrip-
tion of the wireless equipment, but this is im-
possible for the reason that photographs and
detatls of the apparatus are not available at
the present time.—ED.
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POLE SUPPORTED BY WIRES
IT CARRIED

The photograph shows a large

power-wire pole standing in the middle
of a small river bed. A six-foot section
was taken out of this pole when a flood
came down the stream. The wires sup-
ported the pole and no damage was

POLE SUPPORTED BY WIRES IT FORMERLY CARRIED

done to the wiring or to the upper part
of the pole excepting the broken cross
arm,

CHART RECORDING PYRO-
METER

An instrument that looks like the
record on a mechanical piano player,
which carries a six months’ roll of
recording paper, that travels a little
more than an inch an hour, has just
been invented to record volts, tempera-
tures, amperes, revolutions and me-
chanical operations that require a small
current of electricity.

The instrument works without fric-
tion and the pen makes a single dot of
ink on the rolling paper scroll every
ten minutes which forms a continual
line.
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MACHINING LARGE CASTING
FOR TURBO-GENERATOR

LLarge electrical generators require,
in their construction, the largest of
castings, and for machining these, the
largest and strongest of tools are nec-
essary.  The illustration lherewith
shows a 1350,000-pound steel casting
which will comprise one-half of the ro-
tor of a steam-turbo-generator of 5,000
kilowatts’ capacity. The machining is
heing done on an electrically operated
horing mill, and the finished rotor will
lose about one-half of its original
weight. Expert machinists only arc

STEEL CASTING FOR ROTOR OF LARGE TURLD
ALTERNATOR BEING MACHINED ON MOTOK
DRIVEN BORING MILL

allowed to work on a casting of the
size shown, as the variation of a hun
dredth of an inch in some dimensions
would ruin the casting for its use, and
entail a large financial loss, as well as
loss of time.

\n order for over five thousand No.
0541 receptacles and plates has heen
placed with the Manhattan Electrical
Supply Co. for installation in the new
Municipal Ruilding in New York City.
This is the largest order for installa
tion in a single building ever placed.
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AN ELECTRO-MAGNET FOR
PANTAGRUEL!

The most gigantic as well as the
greatest power generating magnet in
the universe is about to be placed in
the laboratory of the man whose dis-
coveries directed Madame and Mon-
sieur Curie to the discovery of radium.
Professor Becquerell’s place is in the
Polytechnic of Paris. ITere this great
electro-magnet made by his colleague
Professosr Pierre Weiss, of Zurich, will
vield a magnetic force of 50,000 or 5,000
greater than the greatest one in the
United States or elsewhere.

The polar picces in this gargantuan
magnet are made of iron and cobalt,
and a new water cooling system allows
Professor Jean Decquerell to work ai
maximum power for twenty-four hours
on a stretch. 1710 volts and 200 to 2350
amperes are all that is required to keep
it going.

Professor Bequerel expects to throw
licht on the phenomena of gravitation,
the magnetic cffects present in the
atom, and in matter in general.—/. A7

Hirshberyg.

MARKSMANSHIP OF OUR NAVY
1200 TIMES BETTER THAN
AT THE TIME OF THE
SPANISH-AMERI-

CAN WAR

“As evidence of the value of compe
tition in gunnery, a comparison is made
with the fighting efficiency of the vessels
during the Spanish-American War and
at the present writing. The percentage
of hits in 1898 was 314, with the large
guns firing about once in five minutes at
short range. The percentage of hits in
the recent firing at the San Marcos was
33%. the range being 10,000 yards, and
the present rate of firing a single 12-inch
gun being 10 shots in five minutes. This
rather overestimates the work at Santi-
ago and underestimates the work to-day.
\ roughly drawn comparison shows that
we are about 1,200 times better in gun
nery efficiency than we were at Santiago.

Hon. George wvon .. Mever, former
Secretary of the Navy, in an article in
Transactions of the [Efficiency Society,
Inc.
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The Measurement of High Potentials

THE measurement of high poten-

tial electric currents may be,
and oftentimes is performed, by the aid
of a calibrated voltmeter, the same as
low voltage currents are measured.
However, there is another very con-
venient and more desirable method, of
determining these high voltages which
involves the use of a spark gap. As is
well known, a potential or voltage hav-
ing a value exceeding a few thousand,
will readily jump an air gap between
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needle points or spheres. Of course to
be able to measure the voltage of a
spark of certain length, necessitates
the calibration or determination of the
voltages for various lengths of the gap,
and this is dependent upon the form
and dimensions of the gap itself.

In the measurement of high poten-
tial alternating currents there are two
distinct values of the voltage which are
useful, and under certain conditions
one value may be quickly found when
the other is known. To start with, we
had best discuss just what the two po-
tential values above referred to mean.

In Fig. 1 is shown a curve of a sine
wave alternating current, and in this
paper a sine wave current is under-
stood unless otherwise mentioned.
The two distinct values of the A. C.
sine wave form, shown in Fig. 1, are
known as the maximum and effective
values respectively. The maximum
value of 5 cycle or 1 alternation of
A. C. is as shown in Fig. 1, the highest
peak of the wave; and this value is
often desired to be known, especially
in measuring the potential applied to
insulators, under break-down tests; as

it is this maximum potential which fin-
ally ruptures the insulator.

The average value of an alternating
electromotive force (or current) dur-
ing a complete cycle is zero; inasmuch
as similar sets of positive and nega-
tive values occur. The average value
of an electromotive force or current
during the positive (or negative) half
of a cycle is usually spoken of briefly
as the “average value” or “mean value,”
and is not zero. Let us consider an al-
ternating current, of which the instan-
taneous value is i. Now the rate at
which heat is generated in a circuit
through which the current flows is R i?,
where R is the resistance of the cir-
cuit; and the “average” rate at which
heat is generated in that circuit is R
multiplied by the “average” value of
1. A continuous current which would
produce the same heating effect would
be one which squared is equal to the
average value of i*; or of which the
actual value is equal to the square root
of the average of i>. This square root
of the average square of an alternating
current is termed the “effective value”
of that alternating electromotive force.

Alternating current measuring in-
struments, such as ammeters and volt-
meters, always read “effective values,”
irrespective of wave form; and in spec-
ifying an alternating electromotive

e.m.f
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force or current, its “effective value” is
invariably understood, unless expressly
stipulated otherwise. This effective
value is the equivalent of the direct
current which would produce the same
heating effect in the circuit.

The effective value of an A. C. elec-
tromotive force or current is often
spoken of as the “Root Mean Square”
or simply “R. M. S.” value. The wave
form is usually determined by means
of an oscillograph, which is a finely
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adjusted instrument, consisting of two
electrical conductors, delicately mount-
ed in an intense magnetic field, and
having a minute mirror attached to
the conductors. When an alternating
electromotive force is passed through
these conductors, the electro-magnetic
reaction, or attraction and repulsion,
set up between the magnetic field pro-
duced about the conductors, and the
powerful magnetic field, causes the

Waoe Factors :
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conductors to swing or twist back and
forth, in step or synchronism with the
alternations of current or potential. A
beam of light is focussed on the small
mirror and as the mirror swings back
and forth, it projects a reflected beam
of light upon a moving strip of photo-
graphic film, with the result that a
wave form or curve is outlined by the
varying beam of light, as shown at Fig.
1. Of course all kinds of oscillographic

ELECTRICS
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curves can be taken, such as the mak-
ing and breaking of a circuit carrying
a current, pulsating direct or unipul-
sating curreats, complex wave forms,
induction coil discharges, etc. The
Duddell oscillograph is one of the most
delicate and can project wave forms of
condenser discharges which are ex
tremely rapid.* An oscillograph used
by the writer at the Western Electric
Co.’s laboratories, was capable of pro-
jecting wave forms having a frequency
up to 8,000 cycles per second, It might
be interesting to note that this was
used mostly in studying the undula-
tions or vibrations and their decay (or
logarithmic decrement) of telephone
receiver and transmitter diaphragms,
when spoken against.

As an example, let the instantaneous
values at progressive time instants, in
one alternation of an alternating elec-
tro-motive force be, as seen at Fig. 1—
o, 30, 60, 80, 90, 95 (maximumy), go, 8o,
60, 30, volts. The sum of these values
is 615 volts, which, divided by the
number of values, viz. 10, gives 61.5
volts, which is the average value of this
electromotive force during half a cycle.

If now each of the above instantane-
ous voltage values are squared (i. e.,
multiplied by themselves) and the
squares are then added together, and
their sum divided by their number, viz.
10, the result given is the average value
of the square of the electromotive
force, which is 4.702.5 volts?; and the
square root of this average square is
68.6 wvolts; which is the effective value
of the given electromotive force. This
is the value of the potential that would
be indicated by a voltmeter, also it is
the “Root Mean Square” value. An-
other factor is the “form factor,” and
this is equal to the effective value di-
vided by the average walue: or in the
case above discussed, the form factor

68.6 )

would be equal to or 1.12. Thisis

61.5
a common value of the form factor, and
for a rectangular electromotive force
curve, such as seen at Fig. 2, its value
is 1 or unity. The more peaked the
wave form, the greater the value of its
form factor. Other values of this fac-

*For further particulars and oscillo raPhlc curves
of condenser discharges, see Dr. Fleming's *Electric
Wave Telegraphy and Telephony.”
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tor for various wave forms are given in
Fig. 3.

Now comes a factor known as the
“amplitude factor,” and this is of great
importance in measuring high poten-
tials, as it serves as the factor, which
gives us the maximum voltage from
R.MLS. values, or vice versa. In the
case of a sine wave form (which is
nearly realized in most cases where al-
ternating current is supplied by a
dynamo) the amplitude factor or ratio
between the maximum value and the
R.M.S. value is equal to V2 or 1.414.
iTence, assuming a sine wave form, if
the R.MLS. value of a spark in volts is
known, its maximum potential is as-
certained by multiplying the R.M.S.
value by the amplitude factor, viz.
1.414. As an example, suppose a sine
wave spark of 1 inch (2.54 cm.) is ob-
tained, and upon inspection of a cali-
bratidbn curve it is found that the
RALS. (i. ec., effective value) value is
equal to 20,000 volts. The maximum
value reached by the alternating cur-
rent leaping the gap is equivalent to
20,000 times 1.414, or 28,280 volts. If
the calibrated value of the spark had
been in volts maximum, then the
R.M.S. value would have been found
by dividing 28.280 by 1.414. While the
R.M.S. value of a spark may be, in
cfome cases, 20,000 volts for the 1st
inch. the maximum value of that spark
may be very high indeed. As a case
in point, consider a wave form approx-
imating the shape shown in Figure 4,
or that wave form in which the maxi-
mum potential or current values is
quickly reached. Here the amplitude
factor may reach a value as high as
3.0 or more. In Fig. 4, is depicted an
oscillographic curve of the induced
secondary potential in a 2” spark in-
duction coil with condenser around the
break or interrupter in the primary cir-
cuit. The amplitude factor of this wave
form was ascertained to be 2.5, and this
wave is that resultant from the break-
ing of the primary circuit. The ampli-
tude factor for a regular sinusoidal al-
ternating electromotive force is quite
constant as long as the wave form is
not distorted by the addition of induc-
tance or capacity to the circuit, but
with induction or spark coils this fac-
tor varies somewhat, depending upon
the type and speed of the interruupter
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used in the primary circuit, and upon
the size of condenser used across it. In
general, though, it may be taken that
the amplitude factor for spark coil
secondary patentials induced at the
breaking of the primary circuit, is equal
to 2.5. Upon this assumption a curve
has been plotted by the author, see
Fig. 5, showing the maximum potential
of spark coil secondary discharges for
spark lengths up to 30" (76.2 cm.).
From these considerations it is to be
observed that the rating of spark volt-
age may be given in two ways, and as
an example a 1 inch spark may be
stated to have a potential value of 20,-
ooo volts (R.M.S.), or 50,000 volts
(maximum). Both would be right, but
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the meaning is vastly different, as pre-
viously explained. Likewise an alter-
nating current such as used in electric
lighting might be stated to have a po-
tential of 110 volts (R.M.S. value), or
its maximum value would be 1.414
times 110 or 155.54 volts. The R.M.S.
value of this potential, i. e., 110 volts,
would, of course, be indicated by a
voltmeter used in regular testing work.

Having discussed the various mean-
ings of the terms involved in alternat-
ing current work, as far as regards po-
tential waves, we may now turn our
attention to the set of curves presented
in Fig. 5. The R.M.S. or lower curve
was drawn from values given in the
table of spark potentials, recommended
by the American Institute of Electrical
Engineers in their standardization
rules.* The sine wave (maximum)

*A copy of these rules can_be purchased for 10c. by
addressing the American Institute Electrical Engineers,
33 West 30th St., New York City.
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and spark coil (maximum) potential
curves were drawn from calculated
values. The potentials are given in
kilovolts (kv), the kilovolt being a unit
of 1,000 volts.

For accurate determination of the
spark voltage a number of different
functions must be taken into considera-
tion. Humidity of the atmosphere,
and location of the tests, as regards
height above sea-level, or barometric
pressure, etc.—all have a marked effect
upon the potential required to jump a
gap of given length.

A few of the rules to be applied in
making careful spark gap potential
tests, as cited by the American Insti-
tute Electrical Engineers Rules, are:

|
T4 = LER R RN B ¥
Lengih Gap in inches

The spark gap method of measuring
potential is preferred as its potential
value is dependent upon the “maxi-
mum voltage,” and is independent of
wave form, and hence is a limit on the
maximum electric stress to which an
insulator is subjected, but the spark
gap is not conveniently adapted for
comparatively low voltages, say below
4,000-5,000.

The spark points should consist of
new steel sewing needles, supported
axially at the ends of linear conductors,
which are each at least twice the length
of the gap.

There should be no conductors nor
other foreign bodies near the gap with-
in a radius of twice its length. A non-
inductive resistance of about ¥4 ohm
per volt, should be inserted in series
with each gap terminal, so as to keep
the discharge current between the lim-
its of 74 and 2 amperes. The purpose
of this series resistance (which may
be water tubes) is to limit the current
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in order to prevent the surges which
might otherwise occur at the time of
break-down of the gap.

In measuring the high potential
A. C. by means of a voltmeter there are
three general methods of applying
same. The voltmeter of the low read-
ing type may be connected across the
primary circuit of the step-up trans-
former, and knowing the transforma-
tion ratio of the windings, it is only
necessary to multiply the primary po-
tential indicated by this ratio, which
gives the secondary potential. This
method is not always very exact. The
second method of reading the high po-
tential in the secondary of a trans-
former is by means of a direct reading
voltmeter of the high reading electro-
static type connected across the sec-
ondary. The third method is to em-
ploy a second step-down transformer,
just for the voltmeter, connecting the
primary of many turns in the high volt-
age circuit, and secondary of few turns,
to the voltmeter of the low reading
type. The transformer in question has,
of course, a known transformation
ratio, such as a 100 to 1, or 1,000 to I,
etc. In making close reading with this
last method oscillographic curves
should be taken of the voltage read by
the voltmeter, and also on both sides of
the step-down transformer.

The needle spark-gap has come into
disfavor among engineers, owing to its
erratic behavior under varying and
sometimes nearly coincidental condi-
tions. It is unreliable for commercial
work on extra high potentials, because
in a great many cases the broken-down
air about the gap gives false readings.
Its operation varies with the humidity
of the air, and also upon the barometric
pressure. A higher voltage is required
to spark over a certain gap when the
humidity is higher than usual. A vari-
ation between spark length and volt-
age occurs, depending upon the sharp-
ness of the needles (Harpers No. 12
generally used) and the needles must
be changed after each spark over.

The best spark-gap for voltage meas
urements is the sphere* or ball gap.
This is now being recommended as the
standard gap instead of the needle gap
for the American Institute of Electrical

*See American Institute Electrical Engineers' pro
ceedings for Feb., 1913, page 627.
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Engineers standardization rules. It is
stated that the sphere diameter should
be chosen so that the spacing for the
required voltage shall never be over
four times the radius of the sphere; and
that the first evidence of electric stress
is complete spark-over—corona, or
brush discharge not forming—also that
all the undesirable effects and variables
due to the broken-down air near needle
gaps are eliminated. Humidity has no
measurable effect. The spheres do not
have to be polished after each spark-
over; in fact, several thousand meas--
urements may be made with this gap
without repolishing the balls. Com-
plete data and curves for large sphere
spark gaps are given in the American
Institute of Electrical Engineers paper,
above referred to, and for the use of
the experimenter a table is given here
containing spark potentials in R.M.S.
values as determined by Heydweiller.
SPARK VOLTAGE (MAXIMUM) BETWEEN
BRASS BALLS 2 CENTIMETRES (0.787")
IN DIAMETER FOR VARIOUS
SPARK LENGTIIS.
Spark Length

Centimetres. Spark Voltage.
OT............... 4,700
02, ..., 8,100
(o S 11,400
Ode v, 14,500
0.5 .., 17,500
06............... 20,400
0.7 i 23,250
08 ... ... 26,100
(o Xo TN 28,800
e J 31,300
S 40,300
20 . 47,400
2.5 53,000
30 i 57,500
35 61,100
4.0, ... 64,200
45 67,200
B@:0000000000000 ¢ 69,800

I centremetre = 0.3937 inch.

EXPERIMENTAL RADIO-PHONE
(Continued from page 443)
into the transmitter the current is va-
ried accordingly, fluctuating in the gap
in exact accordance with the voice.

To operate the set, the primary cir-
cuit is closed and a temporary adjust-
ment of the carbon spark gap made.
Very little condenser capacity is needed
and no more than that specified (4 plates
10x10”) should he inserted in the closed
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circuit. The rest of the tuning is done
with the slider on the inductance, this
being varied until the hot wire ammeter
in the ground circuit indicates a maxi-
mum reading, showing that the closed
circuit is tuned to the natural period of
the antenna. The inductance must not
be changed after this has been done,
merely to help adjust the spark gap, or
the closed and radiating circuits will be
thrown out of tune again and a defi-
ciency in radiation the result. It will be
noticed that when the carbons are some
distance apart the resulting arc will give
out a hissing noise and this is what is
to be avoided as much as possible. By
screwing down the upper carbon until
the noise is reduced altogether or to a
minimum the voice is much clearer and
heard more distinctly. The distance be-
tween the two carbons, for the set in
question, should not exceed 1/16 of an
inch,

It is necessary to have some one lis-
tening in while you adjust the carbon
arc so that he can tell you when he hears
the words at their best. In general it
will be found that the words are the
clearest when the carbons are close to-
gether and the hissing of the arc elim-
inated as much as possible.

As the transmitter is held in the hand
at the same time that the arc is adjusted
it is advisable to have a large hard rub-
ber handle to turn the micrometer car-
bon so that the operator will not be
shocked.

As a last word it must be impressed
upon the reader that it is necessary that
he speak in a very distinct and forceful
voice. Do not run your words together.
This will be acquired by practice.

In placing this “Oscillaphone” before
the many thousands of experimenters
over the country, there ought to be some
surprising results obtained in the near
future, as each person can find some
little way in which he can improve the
apparatus he employs. A frequency of
25 cycles would no doubt be much bet-
ter than 60. As the frequency increases
the noise in the telephone from the arc
will grow louder, so do not waste time
using higher frequencies, as this system
was tried out on a 133 cycle alternator
and the results were not nearly as sat-
isfactory as those tried on commercial
6o cycle lighting current.
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Simple Experiments in Alternating Currents
(Continued)

By P. Mertz

33. The different methods of con- Considering Fig. 77, you will notice

necting the windings of a three-phase
dynamo are very important in alternat-
ing currents, and we will take these up
here.

The simplest connections for these
are shown in the diagram, Fig. 76. The

ol [op—
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three coils, A, B and C, represent the
windings as a whole for each phase.
That is, suppose on the alternator arma-
ture, all the separate coils of any one
phase were connected in series, this
whole set would be considered in Fig.
76 as one of the windings. If all the
coils of the same phase on the alternator
armature were connected in parallel in-
stead of in series, the same would be
true, in regard to Fig. 76. Again, each
of the wires leading out of the diagram
in the figure is assumed to lead to a
collector ring on the armature, each
wire leading to a separate collector ring.

Considering the nature of the wind-
ing in Fig. 76, you will notice that both

that all three circuits now have a com-
mon “return” wire, very similar to the
ground return usually employed in tele-
graph and other electrical circuits. This
method, as you may notice, does away
with two of the collector rings in Fig.
76, and is used to some extent.

It was shown in § 30,* that at any in-
stant the algebraic sum of the three cur-
rents in a three-phase circuit is equal
to zero. Consequently, if these three
currents are arranged to flow through a
common wire (this does not necessarily
mean that that wire is the whole cir-
cnit; it is only a part of it), the alge-
braic sum of the currents flowing
through the wire would be zero, and
there would really be no current flowing.
This is the case of the common return
in Fig. 77, and since there is no current
flowing, there is no reason why it should

—W A &
7
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terminals of each winding are led out to
separate collector rings. This style of
connecticn is very rarely used, on ac-
count of the number of collector rings
and brushes required.

not be left out altogether, provided the
loads on the three circuits are equal.
There are then only three collector
rings needed. This is often done, and
the resulting winding, shown in Fig, 78,
is commonly known as the “star,” or
“Y” winding for three-phase apparatus.
It is used extensively when the load on
each circuit is equal.

There is still another method of con-
necting the windings of a three-phase
alternator, shown in Fig. 79. This is
commonly known, from the shape of the
diagram representing it, as the “delta”
(coming from the Greelk letter, delta,
written 4) form of winding. It is used
to a great extent. Of course, these dia-
grams can also apply to the mechanical
converter, § 31, or to almost any appa-

*See p. 359, July, 1918, issue.
1See p. 359, July, 1918, issue,
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ratus employing three-phase current.

34. We will now take up three-
phase current motors. An extremely
simple form of one is shown in Figs. 8
and 81. It consists of a base, A, on
which are mounted six electromagnets,
arranged in a circle, care being taken
that the windings on these are all in the
same direction. At the center of the
circle formed by the electromagnets is
placed a piece of tin, C, with a center-

ME.
fia.79

punch dent in it, the dent being exactly
at the center. This serves as a bearing
for the armature-shaft, which consists
of a steel needle, D. The other bearing
is a piece of wire, I3, bent and fastened
to the base by means of screws, as shown
in the illustration. The armature con-
sists of a piece of tin bent over itself

three or four times to give it thickness
and rigidity. It has a hole in the middle,
through which passes the shaft. The
tin is fastened to the latter either by
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means of sealing wax, or by means of
small corks stuck over the needle at
each end, and clamping the tin between
them. It is well in this case to cover the
needle with glue, shellac, or some other

adhesive, to prevent the corks, with the
armature, from sliding along the length
of the needle.

The field-magnets of the motor are
then connected, as shown in the dia-
gram, IFig. 82, especial care being taken to
see that the relations between the inside

A,

C; '.

Fi0.82

and outside ends of the several wind-
ings are not altered from those shown
in the figure. For example, the diagram
shows that the inside ends (the ends by
which the actual winding of the wire
on the magnet was started) of opposite
coils are connected together. If instead
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one inside end is connected to an out-
side end, the motor will not work as it
should. The letters on the wires leading
out of the diagram denote the binding
posts on the mechanica! converter (see
Fig. 711) to which they are to be con-
nected. Having taken care that all the
connections are correct, the mechanical
converter is connected to the battery and
started rotating. The motor will also
begin to rotate as soon as the mechanical
converter drum is turned.

To illustrate the operation of this mo-
tor, we will use the diagrams in Fig. 83.
The six circles in a ring represent the
six electromagnets, and the rectangular-
shaped bar the armature. Supposing
now, that the cycle has arrived at such
a point that the current flowing through
the coils marked + and —, in diagram A,
is greater than the other two currents,
and therefore magnetizes these two more
strongly than any of the others are. The
armature will then arrange itself in the
position shown, and will also become
magnetized by the lines of force flowing
through it. At the next instant (15 of a
cycle later) the current strength will
have become greatest in the two mag-

®
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nets marked + and - at B. The arma-
ture retaining some of its magnetism
will now tend to arrange itself in the
position shown by the dotted lines. An
instant later, the strongest field-magnets
will again have changed, pulling the ar-
mature up a bit more, as at C; and this
is carried on indefinitely.

In actual practice, the armature does
not consist merely of a bar of iron, but
of a laminated, wound ring or drum, on
which all of the windings are short-cir-
cuited. Then, instead of residual mag-
netism being depended upon at B, to at-
tract and repel the armature, a current
is induced in the armature windings.
This induced current magnetizes the
armature core, giving practically the
7 ;Se—e p. 860, July, 1918, issue,
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same result. In this case the operation
of the motor is similar to that of the
single-phase motor described on pp. 155-
6, of the May, 1912, issue.

(To be continued)

AURORA BOREALIS
(Continued from page 451)
themselves. A competent scientist who
could investigate and authoritively inter-
pret the wonderful manifestations of
Aurora Borealis as seen from compara-
tively short distances, as in the writer’s
experience of this last summer, and par-
ticularly if his experiments were in con-
nection with a wireless telegraphic appa-
ratus and along the lines suggested in
the hypothesis outlined above, would be
in a position to add materially to the
world’s knowledge of some very inter-
esting natural and electrical phenomena.

The writer anticipates another oppor-
tunity of observing Aurora DBorealis
from Hudson Bay and to have oppor-
tunity of using an even more powerful
wireless transmitter in future experi-
ments. As much of the experimental
work suggested above as possible will be
carried out, but as the writer cannot hope
to attain as authoritive results as could
easily be achieved by someone with great-
er resources of scientific apparatus and
knowledge, this record has been prepared
and made available in the hope that it
might suggest and assist contemporary
investigation.

NEW YORK RADIO EXPERI-
MENTER GETS INTO
TROUBLE

An experimenter whose efforts have
been devoted to the development of a
radio telephone has gotten into trouble
with the Federal authorities.

It transpires that he has been operat-
ing his stations in defiance of the wire-
less law, in that he has secured neither
a station license nor an operator’s li-
cense. Also he is reported to have used
wave lengths reserved for commercial
use.

His station in New York City has
been closed by Radio Inspector Terrell,
of the second district, and proceedings
have been instituted against him in the
Federal courts.
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LEAD SILK CLOTHING FOR
X-RAY SPECIALISTS

Mr. C. Amsworth Mitchell, of the
British Isles, has just invented a mate-
rial for clothing, gloves, caps, stock-
ings and masks, that may be expected
to rid the use of the Roentgen rays
from all danger. It has been long
known and recognized that cancerous
growths as well as other malignant
maladies of the eyes and skin of Roent-
gen ray operators, are growing more
and more frequent with the extending
use of the Crooke’s tubes and these
vacuum rays. For some time operators
have adopted various manoeuvres to
protect themselves from the danger.
But even Dr. W. Baetger, the radio-
grapher of the Johns Hopkins Hos-
pital, whose careful attention to details
for protection has gone as far as any-
body; who has employed lead foil
screens and other measures to save
himself, has lost an eye, several fingers,
and has borne much other suffering
because of his constant exposure to the
action of the rays.

Luckily the Roentgen rays are harm-
less when used only a few times for
purposes of diagnosis or remedial ap-
plications. The danger lies in the con-
stant use year in and year out by phy-
sicians and surgeons and their assist-
ants.

Now comes Mr. Mitchell with his
rescue. He says that Mr. M. L. Droit
and others have discovered that by the
addition of the salts of lead, a silk
fabric can be manufactured into cloth-
ing, underwear, shirts, stockings, socks,
gloves, and other wearing apparel,
which is absolutely opaque to the X-
rays. Thus these dangerous penetrat-
ing particles are shut off from the phy-
sician’s skin and body, and he may em-
ploy the X-rays without in any way
jeopardizing his health.

Mr. Droit took a quantity of silk
goods and carefully soaked it in phos-
photannate of lead, oxide of lead, oxide
of tin, and some other unimportant
minerals such as lime, phosphates, and
alkalis. Two layers of this saturated
silk_prevented the X-rays from passing
through, while six layers protected the
doctors and their assistants from mod-
erately powerful discharges.

Clothing made of such a silk is not
only superior to the rough and ready
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method of covering the skin with lead
foil, but has the other advantages of
elasticity, flexibility, and preparation
without the usual delays and their ac-
companying nuisances. — L. K. Hirsh-
berg.

ALL-NIGHT TENNIS WITH
ELECTRIC LIGHTS

A tennis court so equipped with
powerful electric lamps that there will
be ample light to play tennis at night
is the latest improvement added to the
country home of John J. RaskoD, an
official of the Du Pont Powder Com-
pany at Holly Oak. \r. Raskob con-
ceived the idea of turning night into
day at his estate and after working out
his plans turned over the contract to
an electrical company to install the
equipment.

Twenty-four powerful lamps are
placed on poles along the sides of the
court, 12 on each side.

EXAMINATIONS FOR OPER-
ATORS’ LICENSES NOW HELD
AT FORT MASON, SAN
FRANCISCO

The United States Army Radio Sta-
tion, at Fort Mason, San Francisco,
California, is added to the list of places
at which examinations of radio opera-
tors for licenses will be conducted.
Applications should be addressed to
the officer in charge at that station.

The Regulations Governing Radio
Communication (February 20, 1913),
at page 4, and Department Circular
No. 241 (September 5, 1912), at page
4, are amended accordingly.

WIRELESS THAT HANDLED
“TITANIC” NEWS IS BURNED

By a spark from the sending appa-
ratus igniting the side of the wooden
building, the Cape Race, Newfound-
land wireless station was burned down
on May sth, involving a loss of ten
thousand dollars. The station is one
of the best known on the Atlantic
Coast and through it came the first
tragic messages a little over a year
ago, announcing the horrors of the “Ti-
tanic” disaster.
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FIRST PRIZE
A PORTABLE RECEIVING SET
Now is the time of the year to make
a portable receiving set for use in the
fall (when the air is free from static),
on your day excursion trips.
First, secure a box like the one

M.E.

shown in the figure. One 9 in. long,
6 in. deep and 8 in. high is a very good
size. The instruments are as follows:
One loose coupler, a variable conden-
ser, a galena detector, two small-sized
fixed condensers and two large-sized
ones. Two cardboard tubes 414 in.
long are used for the loose coupler.
The primary tube should be 4 in. in
diameter and wound with a layer of
No. 22 enameled wire, tapped in seven
places, and the windings 4 in. long.
The secondary should be 315 in. in
diameter, wound 4 in. long with No.
28 silk covered wire and tapped 7

times. The position of the coupler is
shown in Fig. 2, by the dotted lines.

In front of the coupler and fastened
to the front side of the box are the
fixed condensers. The large one on
top of the small one. These are made
of wax paper and tinfoil. The small
one consists of 20 pieces of tinfoil, 2
X 4, and the larger one twice as many.
Now make a hole on the right-hand
side of the box for the brass rod to
vary the coupling of secondary, and
fasten the rod to the secondary. Then
take the shelf of the box and drill
the holes for the switches and binding
posts, Fig. 2. The loose coupler
switch handles are ordinary typewriter
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knobs.

Figure 3 shows how the dif-
ferent switches are to be connected.
For the variable condenser, E, take

two brass tubes 8 in. long. The out-
side one should be 1% in. in diameter.
The inner one, 14 in. in diameter,
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should be covered with wax paper.
Piece A, in figure 1, is of wood and is
made to hold the variable condenser
so that it can be moved in and out
the lid. B is the brass rod with hard
rubber handle that is fastened to the
secondary. The galena detector is of
the “cat-whisker” type, with the fine
wire sealed on to the galena with wax
so it is not necessary to adjust it. A
small fixed condenser may be placed
in between the secondary switch of
the condenser and the galena detector.

In figure 1 we have the set as it
looks when completed. The phones
are also carried in the box so that aer-
ial wire is the only necessary thing
to carry besides it. A single wire at
least 200 feet long makes a good aerial
when used with a wire fence as a

|
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ground. Using the fixed condensers
and the variable one high wave lengths
can be reached and great selectivity
can be obtained.
Contributed by
H. A. L. Behlen.

SECOND PRIZE
A HANDY AND USEFUL RHEO-

STAT
Below is a list of the material
needed :

No. Article Marked
2 Curtain roller springs R
2 8-32 nuts M
1 Washer 3/5” dia., 3/16” thick L
1 Base 914 x 314 x 34 inches A
2 Uprights 2 x 114 x 34 inches B
1 Top bearing 8 x 114 x 14 inches C
2 Round pieces of wood 514" dia,,

34" thick G
Round piece of wood 114" dia.,

34" thick D

3/8” wood screws N

K

E

"~

Brass disc 114" dia.
Brass rod 4" dia. and 4" long
Binding posts

N o=~ =N
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2 Wood screws 2” long O
4 Round hardwood screws 15"
long P
2 Brass strips 214" long, 142” wide,
1/32" thick H

1 Brass strip 214" long and 14"

wide 3
4 %" wood screws S
A Y-inch hole is drilled through

the middle of the base, then a i1-inch
hole is bored half way through from
the bottom J, Fig. 1.

Next a Y4-inch hole is drilled in the
center of top bearing C, Fig. 1. The
two uprights are next screwed to top
bearing with the Y-inch screw P. The
two wood discs G should be turned
out in a lathe and have a groove in
them to take the wire R, Fig. 1. They
are then nailed together and a Y4-inch
hole bored through the center.

On one side of these discs the brass
disc K is screwed with three screws N.

The 4-inch brass rod is turned down
to 5/32-in. at one end, threaded with
an 8-32 die. It is then put through
the discs and soldered to the brass disc
so that when the washer and nuts are
put on there will be little play.

The two curtain springs are put
around the ends of the discs and fas-
tened about Y;-inch apart. The two
springs are then connected together at
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one end, as at Q, Fig. 1.
ance wire can be used.

The pointer F, Fig. 2, is 214 inches
long and is screwed to the top bear-
ing. The brushes are made out of the
two brass strips H.

The knob has a hole 34 through and
is glued on the shaft.

The scale is marked on the wood
disc G, Fig. 2. The numbering is
started under the end of the pointer
when the two ends of the springs
which are conected together are under
the brushes.

Contributed by

Any resist-

Oscar F. Olson.

THIRD PRIZE

A COMBINED SECTION AND
DEAD END SWITCH FOR
LOOSE COUPLER
WINDINGS

The illustration, Fig. 1, shows the
secondary of a loose coupler. This
one has five taps coming down to the
switch. Now, instead of just making
a connection at this tap, after having
brought the wire down, and then tak-
ing it up again, end the wire at the
tap. Then place another tap right side
of this one and start the wire from
that and then take it up and wind on
another section of wire. Then bring
the wire down again, end it, then start
it again from another tap placed side
of this last one and then take the wire
up again and wind on another section,
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etc. In other words, the two ends of
each section are brought to separate
switch contacts.

Fig. 2 shows the switch at the end
of the secondary with the switch points
for the five taps. This explains it-
self.

Fig. 3 shows a round disc of hard
rubber with its radius a little less than
the distance of the switch points from
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the centre of the switch. In the mid-
dle of this there is a small hard rub-
ber knob for turning the disc.

Fig. 4 shows the back of the hard
rubber disc. Place on the back 4 pieces
of copper ribbon wide enough so that
each one would cover a pair of switch

points and space these pieces of cop-
per as far apart as a pair of switch
points are. Then fasten on another
piece of copper only one-half as wide
so that it will only cover one switch
point. But then continue this piece
of copper right down to the centre of
the disc so that it will make a con-
nection with the bolt, which will fast-
en this disc to the secondary head, and
from which one of the two wires of

the secondary will come. Have these
5 pieces of copper so that they will pro-
Ject over the edge a little.

Fig. 5 shows the secondary with the
disc fastened on and also shows the
two wires of the secondary.

Fig. 6 shows an end view of the sec-
ondary with the disc on and every-
thing completed. As the disc is turned
now there are three of the five sec-
tions of the secondary in use and there
is no “dead end.”

This device can also be used to great
advantage on the primary and on
“loading coils,” thus doing away with
the objectionable features of sliders
and large “dead ends.”

Contributed by

Arthur Kenison.



August, 1913.

AN AUTOMATIC TANK FILLER

Here is a handy thing about the
farm, dairy or even in town where any
one wishes a supply of fresh water at
all times.

This device will start the pump and
fill your tank with fresh cool water
as soon as the water level falls
to a given point and will cost less in
the long run than either wind pump
or gas engine equipment. Also, it will
save all the trouble with both. All
that is necessary is to keep the me-
chanical parts in good order and they
will do the rest.

In the diagram A is an arm which

rises and falls with the water by means
of a float B. As the water is used up
arm A falls which in turn raises M
(switch closing device) which closes
switch K on contact C.

When the switch is closed it starts
the motor F which operates the pump
L. H is the power switch. Blocks D
are made of any suitable substance
with holes bored through them in
which the rod X is inserted, which in
turn carries M—all this being fastened
securely to the wall of the pump house.

As the tank fills, arm A reverses its
action and rises, which lowers M and
causes the switch to be thrown.

It will be noticed however that there
is enough play at M to keep it from
throwing the switch immediately as it
moves down.

This allows the tank time to fill. The
apparatus should be adjusted so the
switch will be opened when tank is
full.

Contributed by

R. F. Denton.

A NON STICKING INTERRUPTER
The following gives directions for
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making an interrupter which I have
successfully used on a 114" spark coil.
The advantage of this interrupter lies in
the fact that there is a quick break and
a comparatively long space of time is
allowed for the current to pass through
and magnetize the primary. Also it is
practically free from sticking. Figure
1 represents the end of the coil with
the interrupter attached. B is a piece of
soft iron 18" thick and is attached to the
spring, J, by rivets, as shown in Fig. 2.
A binding post is then taken and 4” is
sawed off. B is then tapped 8-32 at
point shown and the portion of binding
post, E, is screwed in and soldered. 1
also bored some holes in B, at L, to re-
duce its weight and consequently its
inertia. C is a piece of phosphor bronze
to which the platinum or silver contact,
G, is soldered, as shown. A is a piece
of brass, cut as in Fig. 3. To it B and
C are attached by means of a small bolt
and nut. D is a brass pillar to support
the adjusting screw, F, which has a
platinum or silver tip and a rubber han-

dle. The only other thing which needs
explanation is H, which is a machine
screw with rubber washers. These
washers not only reduce the noise, but
by their elasticity also increase the speed
of vibration.

No dimensions are given because the
interrupter should be made to fit the size
coil which the experimenter may have.

Contributed by

Leo Behr.

ABOUT AERIALS AND RECEIV-
ING HOOK UPS

I 'am a very interested student in wire-
less and have done quite a little experi-
menting on the above lines. I am one
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of these kind that cannot stop until I
get the best out of my set.

I have noticed in the \Wireless Tele-
graph Contest that most of the fellows
with 40 or 50 foot aerials about 60 feet
long are usually content with a receiv-
ing radius of about 250 miles. Several
amateurs in Denver have heard from
750 to 1,300 miles with aerials from 40
to 75 feet high and not more than 8o
feet long.

I tried several types with but indiffer-
ent success, when a friend of mine
showed me a hock up for a loop aerial.
I found this to be fairly good and heard
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some five or six long distance stations
with it. Fig. 1.

Then, at a meeting of the Colorado
Wireless Association, one of the mem-
bers brought up a hook up which was
shown to him by an old ship operator.
Fig. 2. The hook up calls for a single
lead aerial; but I was using a loop aerial
at the time and I did not feel like getting
up on the roof to change it, so I merely
connected the two leads together just
above the aerial switch.

Upon trying the hook up that evening
I found that it worked as good as Fig.

B
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1. The next day I went up on the roof
and changed the aerial to a straightaway
and connected it as in Fig. 3. This I
found to work at least 25 per cent. better
than Fig. 2.

You will notice that all hook ups call
for three slide tuners. Although the
hook up worked well there seemed to be
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a lack of close tuning. I did not want to
make another tuner and I did not want
to spoil the one I had by tacking an-
other slider rod onto it.

By putting two sliders on one rod and
using this as the aerial slider I made the
equivalent of a four slide tuner. Fig. 4
may help to make it clearer. When I
had done this I connected it as in Fig. 5.
I found this hook up very selective.
Using this hook up on an aerial 50 feet
high at one end, 44 at the other, and 60
feet long, I was able on several occa-
sions to hear NAR, Key West, 1,300
miles. This was with a silicon detector
and a pair of Brandes superior phones.

Later the aerial was raised to 70 feet
and was changed to a duplex with one
aerial under the other, four wires in
each, and the same remaining dimen-
sions as in the above aerial. Fig. 6. 1
found this type very satisfactory where
only a short aerial can be raised.

The only detector I have ever used
for any length of time is the silicon.
When using this detector I find that if
the receivers are connected around the
detector, Fig. 7, instead of around the
condenser, Fig. 8, as is recommended by
some, that the static is much less. Either
method brings in the signals with exact-
ly the same loudness and clearness.

With the aerial in Fig. 6 and hook
up, Fig. 5, I heard stations varying from
750 to 1,300 miles nearly every night
last winter.

As I have never experimented with a
loose coupler I am in no position to say
what is the best to use with them.

If the experimenter wishes to connect
a variable condenser in these hook ups,
I think the best place is around the ends
of the tuning coil.

I recently moved to Boston, where I
have erected a temporary aerial, one
wire 150 feet long, and 6o feet high at
each end. I am using hook up, Fig. s,
and have heard some 34 stations in less
than a week. I have picked up NAR
on two occasions. This hook up with
an ordinary tuner will pick up waves to
about 1,600 meters.

Contributed by

James A. Kilton.

A MULTIPLE CRYSTAL HOLDER

There are endless ways and methods
of making detectors but, one fact re-
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mains true, and that is, if the detector
is really a “sensitive” one it will be
“knocked" when the transmitter is op-
crated if the detector is not cut com-
pletely out from the circuit, and cut at
the detector terminals. The reason for
this is that by electro-magnetic induction
there are induced high voltage currents
in the receiving windings and wires and
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this current upon passinig across the ter-
minals of the detector elements causes
the two to weld together and thus de-
stroys its rectifying qualities.

The holder shown in the drawings is
designed to overcome this difficulty and
has been used very successfully in com-
mercial use, where operators have not
the time to waste patience and energy
fooling with their detectors, when they
must “shoot’”’ a message. It will be no-
ticed that the cutout switch is mounted
on the same base as the crystal holders,
the base being intended for mounting
on the wall conveniently near the op-
erator. A plan view is shown in Fig. 1,
depicting the two holders, see Fig. 2, the
cutout switch, double binding posts for
holding fine wire or other contact, and
the 3-pole switch for cutting in either
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dinary DP switches, one being turned
out from maple or any hard wood.

One crystal is adjusted, then the 3-
pole switch is thrown to the other, and
that one adjusted till it is a little more
responsive than the first, and this kept
up until you are sure that the very best
spot on the crystal is being employed.
If one should for any reason be
“knocked” the other can be instantly
cut in without undue interruption.

Contributed by

Stanley E. Hyde.

A LARGE SENDING CONDENSER

Most amateurs cannot afford to buy
condensers of a very large capacity as
they often cost as much and sometimes
more than the transformer itself. The
following is a description of a conden-
ser which can handle up to and includ-
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ing a 1 kw. transformer. It is easy

to make and costs but little more
than $3.

First go to some drug store or candy
shop and ask for twelve large candy

jars, the square kind, Fig. 1. After

i 8 3

crystal. All are mounted on a piece of ol
hard fibre cut in the shape illustrated, Fjlr:‘ﬂ :ﬁ
and then the fibre screwed to a similar L L
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woorl base % inch thick. Connections
arc made as in Fig. 3. It is preferable
to operate the cutout switch by a larger
handle than those usually found on or-

M

you have these get some good hard
wood about V4-inch thick and put it in
an oven to thoroughly dry it. While
it is still hot put it in some hot paraf-
fine to make it moistureproof. When
the wax has pretty well soaked in take
an old rag and rub it thoroughly.

Take a piece 24 x 30 inches and cut
twelve square holes in it as shown in
Fig. 2. The rest of the woodwork may
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be easily understood by looking at
Fig. 3.

The jars are covered inside and out
with a heavy tinfoil which is fastened
to the jars with shellac. When this is
dry heavy painting of shellac is then
put all over the tinfoil and especially
over the edges, to stop the brush dis-
charge.

They are then put in the case and
connected in two sets of six each,
Fig. 3.

The connections are of either brass
chain or metal ribbon as is used to
wind a helix for the inside, while for
the outside a sheet of copper or brass
is put in the bottom of the case. A
wire should be soldered to this in the
center and is brought up to the center
binding post so that the capacity may
be varied.

A piece of wood can now be put on
the sides of the case to give it a fin-
ished appearance.

If everything has been carried out
as described you will have an efficient
and cheap condenser.

Contributed by

E. R. Hall.

LIGHTNING GROUND SWITCH

Lightning switches, by the new law,
are required to be put on the outside
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but here is one which can be operated
from the wireless room.

The diagram is self explanatory and
simple.

In diagram A is the contact to which
lead to set is connected; D the con-
tact to which the aerial lead is con-
nected, and C is the ground connec-
tion.
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It will be advisable to use a sepa-
rate ground wire for lightning switch
aside from the ground that the set is
connected to.

The rod B should be fibre or hard
rubber. The dimensions of the inside
parts are left to the reader’s fancy, but
the parts outside should conform to the
Underwriters’ requirements—blade
made from copper 4-in. x 1 in., and
clips having a contact surface one inch
square on each side of the blade.

Contributed by

R. FE. Denton.

SIMPLE MAGNETIC LOCATER
TO USE IN WIRING OR
PLUMBING

In my electric house wiring I fre-
quently got myself into trouble by mis-
calculating by rule measurement and
boring holes out into rooms when they
should come in the partitions. So I de-
cided to try the following scheme:

I took a large file about ten or eleven
inches long and magnetized it strongly
on the poles of a dynamo by the usual
stroking method. It would pick up
six or seven ten-penny nails at once.
Next I took a common magnetic com-
pass and tried to see at how great a
distance the file would affect it. Now
anyone who has experimented with
magnetism knows that a certain end of
a bar magnet will attract a certain end
of a compass needle. I found that the
pointed end of the file that was de-
signed to go in a handle would begin
to attract the south seeking pole of
the compass at a distance of a foot or
more. At a distance of six inches the
needle would point nearly straight to
the file, and at a distance of two
inches or less it would point very ex-
actly. This will work through any-
thing that is not magnetic just as well
as through the air.

To locate a point over a partition I
tie the file to a springy stick slightly
longer than the height of the ceiling
so that the end of the file may be
placed anywhere on the ceiling and
held there by springing or moving the
bottom of the stick. Sometimes it is
more convenient to use a shorter stick
and a chair under it. Then I take the
compass and go overhead—upstairs
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where the floor is up (one can generally
guess near enough where to find the
file)—and knowing which end of the
compass the file attracts, I follow up
with this end of the compass until the
needle suddenly reverses and vibrates
very rapidly, which point is over the
file.

It is difficult to locate much nearer
than an inch by the above method and
if more exactness is wanted the com-
pass may be placed one or two inches
from the file in two positions so that
intersecting lines may be drawn and
the intersection will be within one-
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eighth of an inch of the place where
the file is.

This scheme may be used to locate
through floors, where there is no ceil-
ing, very rapidly and easily, for in-
stance, in locating a partition to bore
up into it from the cellar. Many times
partitions are put in after the house is
built and no nails are visible by which
to locate the partitions. I take a ham-
mer and drive up the pointed end of the
file at a point down cellar that I think
can be located a little way from the
wall.

This method may be used to locate
through a wall horizontally, and will
work very well through six or seven
inches and locate within one and one-
half inches.

I have used this in all the wiring [
have done in the last two years and
have found it to be such a great time
and worry and trouble saver that I now
carry it as a regular tool.

Contributed by

R. I. Cleveland.

AUTOMATIC CURRENT REGU-
LATOR AND PROTECTIVE
SWITCH

Often an arrangement which will con-

trol the current through a given circuit
is wanted. For instance, in the case of
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small power motors driving widely va-
riable loads, extreme fluctuations of the
speed are common. However, using the
apparatus shown below, this trouble will
be in part eliminated. Also the device
may be used to protect lamps from ex-
cessive current or a possible burn-out.

As is shown in the drawing, the in-
strument comprises a solenoid magnet
within which is freely suspended an iron
plunger. This plunger is so connected
to the lever, B, that upon any increase
of current flowing through the circuit
beyond a predetermined limit it will pull
the plunger down, thereby lifting the
rod, A, out of the solution in the tum-
bler or beaker, D.

The base and back are made from any
kind of stock and to the dimensions re-
quired. The size of the solenoid, that
is, the size of wire and the number of
turns, depends upon the value of the
current needed, and must be found by
experiment.

If the instrument is found, after con-
struction, to be too sensitive, i. e., shut-
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ting off the power before the amount
wanted is being delivered, either reduce
the number of turns in the solenoid or
weight the arm, B. The regulation in
any particular case is also aided by cut-
ting off the wire, A, to the best length
as indicated by experiment.

To use, connect the instrument in se-
ries with the aIpparatus to be protected
or regulated. In the absence ot current
the arm, B, should rest on the binding
post, E, and the plunger should be al-
most entirely out of the solenoid; after
the connections are made, pour some
water into the cup, D.

Then sulphuric acid is added slowly
until the apparatus is running under
normal conditions. The arm, B, should
now be level,—if not, weight until it is
level. If the current now increases or
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falls off, the wire, A, will move up or
down to compensate the changes by
varying the resistance. If the current
becomes strong enough to lift the wire,
A, out of the solution, it will start a
vibration of the apparatus which is
sure to compel notice by the tender.
Contributed by
Paul Horton.

A WASH BOTTLE FOR THE
LABORATORY

A good wash bottle for the amateur's
laboratory can be made as follows: A
two-hole rubber or cork stopper is fitted
into the neck of a flask, as shown at S
in the sketch. Two glass tubes about

3/16 inch internal diameter are bent to
the shape shown by M and N, these
tubes being fitted into the holes of the
stopper. The lower end of M reaches
nearly to the bottom of the flask, while
the lower end of N is about Y inch be-
low the bottom of the stopper. The
upper end of M is drawn down until the
opening is about 1/16 inch in diameter.

By blowing through the tube N the
water in the flask is forced out through
the tapered end of M in a fine stream.
This makes a suitable apparatus for
washing the residuum in qualitative
analysis, and it can also be used for
many other purposes in the laboratory.
By making the orifice in M quite small
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the above described apparatus can also
be used as an atomizer or spray.
Contributed by

Wwm. H. Dettman.

ANOTHER SYNCHRONOUS RO-
TARY GAP FOR SPARK COILS

I have constructed a rotary spark
gap and interrupter combined, for use
in wireless, that has two marked ad
vantages over the ordinary kind now
used. First it works in absolute syn-
chronism, and second it is much light-
er, being no load even for a little Hust-
ler motor.

This instrument requires a small
motor of high speed. On one end of
the motor shaft is soldered a brass or
copper disc with four points or cor-
ners spaced equidistant around the cir-
cumference, and as the shaft rotates
the points dip in a pool of mercury
over which is a layer of alcohol to pre-
vent oxidation, thus interrupting the
current.

But now to the spark gap wherein
lies the merits of this instrument, It
is simply a disc of mica in which there
are four holes spaced equidistant and
about 34-inch from the edge of the
disc.

This disc is glued on to the other
end of the shaft and rotates between
two zinc plugs. The mica disc is glued
to the shaft in such a manner that the
holes in it come between the plugs at
the instant the interrupter point (on
other end of shaft) leaves the mercury,
thus making it synchronous. This
may be made into a revolving series
gap by placing four plugs on each side
of the disc in such a manner that the
spark would travel four times through
the disc. But I find no great advan-
tage in the series gap.

Contributed by

Emmett Moffett,

A CHEAP RHEOSTAT

A very easily made and cheap rheo-
stat for reducing 110 volts A. C. for use
on small motors and arc lights may be
made as follows: Get two No. 2  coil
door springs and fasten to a board cov-
ered by 4" sheet asbestos, stretching
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out far enough to allow for their not
touching when they expand. Connect
two of the ends together and connect
coil in series with light, motor, or other
instruments. The springs only cost §
cents each and if two of them do not re-
duce current enough, of course more
springs may be added.
Contributed by
Hubert [vey.

ANOTHER SIMPLE METHOD OF
FINDING THE FREQUENCY
OF AN ALTERNATING
CURRENT

In the July issue of this magazine.
Mr. Beverage explained how to find the
irequency of an alternating current by

R

means of a pendulum. The following
method makes use of the tone emitted by
a vibrating string and the fact that a
conductor in which a current is flowing
tends to move in a direction at right an-
gles to the lines of force when placed in
a magnetic tield.

The apparatus consists of a horseshoe
magnet, a sonometer, and some musical
instrument, such as a piano or a violin.
The sonometer may be constructed as
shown in the figure. The base, A, is
about one metre (39.37 inches) long,
has a binding post, B, at one end, and a
bent lever, C, at the other. A wire, say
No. 26 B & S, is stretched between B
and C. When plucked the wire will give
out a certain tone which may be changed
by adjusting the tension or the length of
the wire. That is, by changing weights
at the end of C or by sliding the bridge,
D, to a different place on the board. If
a magnet, M, is now placed astride the
wire about half way between B and D,
and an alternating current sent through
it, it will tend to move up during one-
half the cycle and move down during the
other half. If the frequency of the vi-
brations of the wire when plucked is the

ELECTRICS

483

same as the frequency of the current,
the wire will vibrate in unison with the
current and give out a tone which must
be identified by comparison with some
musical instrument or other standard.

In order to make the frequency of the
wire equal to that of the current, the
weight at C must be adjusted and the
bridge, D, slid along until the wire gives
out a strong, clear tone. When the cor-
rect adjustment is found, the tone is
compared with some tone that is known
on some musical instrument. The fre-
quency is then found by reference to
the following table:

Tone. No. of Vibrations Tone. No. of Vibrations

- per second. per second.
C (middle) 256 G 383.6
C sharp 271.1 G sharp  400.3
D 287.3 A 430.5
D sharp 304.3 Asharp 4559
I 322.5 B 483.3
F 341.7 C (above) 512
I sharp 361.8

If the tone of the wire is found to be
some tone not in the table, its frequency
may be found by applying the following
rule: Of two tones an octave apart, the
lower tone has one-half the number of
vibrations per second of the higher one.
That is, if the tone is below middle C, its
frequency equals that of the correspond-
ing tone in the table divided by 2, once
for every octave’s difference between
the tones. If the tone is above middle C
its frequency equals the tone in the table
multiplied by 2, once for every octave’s
difference between the tones. For ex-
ample, say the tone is identified as G!
two octaves above G in the table. Then
frequency of G' = 2 X 2 X 3836 =
1534.4 per sec.

This method is better when very high
frequencies are to be determined, as the
human ear is so delicately adjusted that
it can distinguish between two tones
differing only by a few vibrations per
second.

Contributed by

Francis John Nankivell.

AN ENCLOSED DETECTOR

I will describe an enclosed detector
I recently constructed and used with
good results.

Referring to Fig. I, A is a tube, pref-
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erably of glass, an oil cup glass does
nicely. A rubber ear cushion is forced
into the bottom to take up vibration.

A three point battery switch is dis-
mantled and binding posts put in holes
as shown in Fig. 2. One of these is
connected to a bushing B, which is
placed in the hole in the center of the
base while the other is connected to
the brass screw N.

A piece of wood 34 in. to 14 in. thick
is made to fit tight in tube A. Two
holes are made in this, one in the cen-
ter for rod to pass through, and the

RUBBER CUSHION
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other for screw N. After cutting, drill-
ing and bending a strip of %5 in. brass,
as shown, the parts are ready to assem-
ble, as shown in Fig. 1.

Rod R should slide easily through
bushing B, and its weight will keep
contact on mineral. Any kind of min-
eral may be used in this detector.
The contact shown gave excellent re-
sults with silicon.

Contributed by

Thos. W. Benson.

A HIGH FREQUENCY BUZZER

The accompanying sketch shows a
high frequency buzzer for your detec-
tor test. It is constructed of an ordi-
nary 4-ohm bell magnet A, above
which is stretched the fine piano wire
B, supported by the screw C, in the
fibre standard D, and by the clock
spring E.

To the top of D is attached the brass
arm F, supporting the contact screw
G. On the steel wire, under G, is fas-
tened a small piece of platinum or sil-
ver, by being bent in the form of a
tube around the wire. Mount a bind-
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ing post H on the instrument. The
shorter the steel wire the higher the
pitch, a piece about 3 inches long is
good.

Connect one end of the magnet to
E and the other to a battery. The
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post H is connected to the other side
of the battery. The maker should use
the dimensions best suited to him.
Contributed by
C.J. Sedlak.

ELECTRIC SOLDERING IRON

First, obtain a medium sized ordi-
nary soldering iron, one having 4 sides
and having at least two inches of cop-
per point. Cut four pieces of sheet
mica, the same dimensions as one side
of the iron (the copper), except that
it comes to within 34-inch from the
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point. Over this are put four pieces
of sheet asbestos the same size as the
mica.

Now procure 20 feet of No. 24 Cli-
max Resistance Wire. Wind about 25
turns on the first layer, cover with a
layer of 1/16-in. sheet asbestos and wind
about another 25 turns of the resist-
ance wire. Cover with another, layer
of asbestos and mica. It can now be
covered with a layer of thin sheet brass
or wind over a layer of No. 16 or No.
18 B&S gauge wire. The leads should
be connected to insulated wires, lead-
ing through a hole bored through the
handle, and an ordinary plug attached.

Contributed by

Haydn P. Roberts.



August, 1913.

MODERN

ELECTRICS

Recent Important
By George William Miatt

HE Supreme Court of the United
States has again demonstrated the
efficiency of the existing patent laws by
its decision of May 28th, 1913, in the
so-called “Sanatogen” case, in which it
announces as a universal rule that
“a patentee who has parted with a pat-
ented machine by PASSING TITLE
to a purchaser has placed the article
beyond the limits of the monopoly se-
cured by the patent act.” In other
words, the “passing of title,” as in
other property, cancels the patent own-
er’s right to control; but it does not
prevent him from licensing condition-
ally, nor from consigning goods for
sale at a stipulated price. This deci-
sion is parallel to and consistent with
the decision of the same Supreme
Court in the Bobbs-Merrill case, in
which it held that a copyright did not
enable the publisher of a book to pre-
vent its sale at less than a fixed price
by department stores and others.
The Department of Justice has long
contended that where a patentee sold
his patented article he lost all control
of it and was powerless, especially in
view of the Sherman anti-trust law, to
establish and control resale prices.
Hence the officials of the department
regard this decision in the “Sanatogen”
case as of tremendous importance, put-
ting an end to existing widespread ex-
tensions of patent monopolies, based
upon unlawful or inequitable stipula-
tions and conditions. The decision
will affect many articles now sold un-
der restrictions fixing the resale price,
particularly certain cameras, talking
machines, watches and clocks, not to

Patent Decisions

forget certain kinds of safety razors,
the manufacturers of which have
sought to extend their monopolies and
shave the public in a financial sense
by questionable expedients. In fact,
several anti-trust suits now pending in
the courts are based on the principle
involved, and the Department of Jus-
tice has been awaiting a determination
of the question before starting addi-
tional prosecutions on the same theory.

It must be understood that this lat-
est decision of the Supreme Court,
while it does eliminate certain “trust”
abuses that have arisen under the prior
construction of the patent law, does
not deprive the inventor or patent
owner of any equitable right or protec-
tion; and it certainly is an efficacious
answer to the pending piratical “Old-
field Bill” and those back of it. As
we have always maintained, the patent
laws are fundamentally broad and ba-
sic, and the United States Supreme
Court is certainly competent to inter-
pret them in such manner as to meet
changed trade conditions and to cor-
rect abuses. The average politician is
no more competent to tinker with the
patent law than an elephant is to reg-
ulate a watch.

An important decision affecting
Patent Office practice has been ren-
dered by the Court of Appeals of the
District of Columbia overruling the
decision of the Commissioner of Pat-
ents in re. Karbeck. The point at is-
sue in this case was the old one of
invention as distinguished from the
use of obvious expedients or the exer-
cise of mere mechanical skill in at-
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taining a desired result. The tendency
of late years has been to restrict the
granting of patents and construe sim-
ple though admittedly original con-
ceptions, changes or combinations as
the exercise of good judgment or selec-
tion only, lacking patentability. In
fact the policy has been most illiberal,
all doubts being construed as against
the inventor, a policy which is emphat-
ically reversed by the decision of the
Court in this case, Judge Van Orsdel
ruling that: “It is easy to dispose of a
case, where the issue of invention is
close, by holding that the advance
over the prior art constitutes a mere
mechanical change apparent to those
skilled in the art. But, in the absence
of proof to support this conclusion, and
where the question of patentability is
close, the doubt should bz resolved in
favor of the applicant. \Vhile the use
of new materials to produce a known
result, or of known materials to pro-
duce a new but obvious result, may not
always constitute invention, if the new
idea, when applied, brings success out of
failure, produces a new and useful re-
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sult and saving in operation or produc-
tion, or efficiency instead of inefficiency,
gives to the device new functions and
useful properties, it is invention and may
be patented.

We think this decision is most just
and equitable as well as opportune. By
all means give the inventor the bene-
fit of the doubt and let the public de-
cide as to the merits. If people do
not want the innovation the latter will
suffer a peaceful death—if they do,
they should be willing to pay the pi-
per. While so-called mechanical ex-
pedients or equivalents seem obvious
enough after use they are not always
primarily apparent to either the in-
ventor or the skilled artisan. Not so
many years ago Edison regretted that
he did not have the aid, while expend-
ing many thousands of dollars and
much time in experimental investiga-
tion in attaining a certain result, of
the Judges who afterward declared the
invention an ‘“obvious expedient”—
obvious to them on sight, but not to
Edison and his skilled associates until
after they had succeeded laboriously
in solving the problem.

Recent Electrical Patents
By George William Miatt

S is well known, in the “mixed” or
electro-chemical propulsion sys-

tem, the heat motor directly drives the
wheels by means of a magnetic or simi-
lar clutch, and by toothed gearing, while
the electric machine is placed in parallel
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with the battery and coupled mechanical-
ly to the heat motor. The heat motor is
generally diminished for average power
so that the electric machine serves, when
hills are encountered, to increase the
power by working as a motor, and, as a
generator, to store up energy during de-

scents. According to the invention of
Henri Pieper, of Liege, Belgium, set
forth in patent No, 1,056,119, the electri-
cal machines and batteries of all the ve-
hicles of the train are connected in series.
In this manner unequal demand on the
electric machines and also on the differ-
ent batteries is prevented. This system
is illustrated in the diagram where 1 rep-
resents the heat motors, 2 the electric ma-
chines and 3 the batteries of the different
vehicles. Obviously each vehicle can be
provided with several electrical machines
and several heat motors. The control of
the entire train is effected, in the known
manner, from the motorman’s cab. The
patent covers an electro-mechanical pro-
pulsion system for trains having a plu-
rality of vehicles comprising heat mo-
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tors, electric nmachines coupled thereto,
batteries working in combination with the
electric machines, means for connecting
the electric machines, and batteries of
each vehicle in separate groups in order
to start the different groups of heat mo-
tors and electric machines and to start
the different vehicles of the train, means
for connecting the electric machines and
batteries of the whole train in series for
running, means for regulating the speed
by varying the field of the electric ma-
chines and means for changing from the
one system of connection to the other at
about the commencement of the speed
reculation.

I)ATE?\'T No. 1,052,522, issued to
Victor Sence, of New York, N. Y.,
relates to electric therapeutic devices, and
comprises an improved portable appa-
ratus adapted to be carried in and ma-
nipulated by one hand of the operator,
and which when placed in contact with
the head or any part of the operator’s
body will put the same in circuit with
the terminals
of a mechani-
kal generator
o f electricity
mounted
on the appara-
tus so that any
current gecn-
% erated is seut
through
the body. The
most conven-
ient form of
apparatus t o
be so equipped
is a hair brush
having bristles
of metal or
other electric-
ally conduc-
tive material.
The mechanic-
a | generator
i s preferably
driven by pawl and ratchet gearing actn-
ated by the hand that holds the brush.
Hence the accompanying figure rep-
resents a back view of a hair brush
constructed in accordance with the in-
vention, with metallic bristles, and an
ordinary back and handle. 2. cut away
at, 55, to reccive the electric generating
mechanism. _
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In operation the brush is held by the
handle with the thumb of the operator
on thumb piece, 36, of lever, 34. If,
while the brush is being used in the
ordinary manner, the metallic bristles
being in contact with the scalp and the
operators’ hand making contact with
plates, 3 and 4, the lever, 34 is vibrated
by the alternating pressure of the oper-
ator's thumb and spring, 37, continuons
rotation will be given the magneto
armature by the pawl and ratchet
mechanism and multiplying gearing.
As a result the armature coils are short
circuited and a current of considerable
volume is created. Fach time this
chort circuit is broken a counter in-
duecd current is generated in the arm-
ature coils, and shunted through the
body of the operator from head to hand.

PATEL\'T No. 1,052,050, issued to
Peter Cooper Hewitt, of New York,
N. Y., assignor to Cooper Hewitt Elec-
tric Co., a corporation of New York, 1S
for certain Improvements in the Opera-
tion of Translating Devices with Mul-
tiple Electrodes.

It is well understood that when elec-
tric current traverses a divided circuit
containing only ohmic resistance, the
product of the current and the resist-
ance in both branches is the same. In
such a circuit, it is not generally diffi-

-0 A0,

N4
73 3

. -

cult to make an even division of the
load, or, in other words, to make the
fall of potential in hoth paths exactly
the same.

The problem of running similar
translating or trznsmitting devices in
parallel becomes more difficult when
the devices to Le o,-crated are either
cuch that the drop is practically inde-
pendent of the current flowing, or such
that the resistance decreases more or
tess rapidly with increments of current, -
as in the well-known Nernst lamp.
Under such circumstances, it is prac-
tically impossible to so construct the
<imilar translating or transmitting de-
vices as to get an exactly equal loss
of voltage in two parallel paths, includ-
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ing such devices, the consequence being
that all the current will flow through
one to the exclusion of the other, unless
special ballast devices are provided.

The solution of the problem which
depends upon introducing ohmic resist-
ance or other choking devices into one
or both of the parallel circuits is open
to objection on account of the loss of
efficiency in the system due to the
presence of such devices. By provid-
ing means, therefore, for exactly bal-
ancing the electro-motive-forces in the
two paths without substantial loss of
energy or interference with the regula-
tion or the supply of energy in the sys-
tem, a substantial improvement in the
arc is accomplished.

Broadly, this result is accomplished
by introducing into each of the parallel
paths means whereby a flow of current
in this path produces an electro-motive-
force in the opposite path in such a di-
rection as to assist the flow of current
in such opposite path. In this way, if
the electro-motive-forces consumed in
the two paths be slightly unequal, due
to unavoidable lack of similarity in the
translating or transmitting devices, the
slight increase of current in one path
will cause a slight additional electro-
motive-force in the second path suffi-
cient to exactly balance the difference
in the two electro-motive-forces.

In the diagram, 1 and 2, are the
mains of a supply system, the source
being any suitable source of alternat-
ing currents. The main conductors of
the receiving circuit are shown at 3 and
4 and translating devices requiring di-
rect current appear at 5, 5. Between
the mains, 1 and 3, are introduced two
parallel circuits, 40 and 60, which it is
desired to operate in parallel. These
circuits are here represented as being
included in a gas or vapor electric ap-
paratus, consisting of a suitable con-
tainer inclosing a conducting gas or
vapor and provided with a plurality of
positive electrodes, 13 and 14, and a
negative electrode, o.

In circuit with the anode, 13, is a
coil, 10, surrounding a laminated core,
11, and in circuit with the anode, 14, is
a coil, 12, surrounding the same core,
11. In other words, the branch circuit,
40, contains the anode, 13, and the coil,
10, while the branch circuit, 60, con-
tains the anode, 14, and the coil, 12.
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The direction of current flow is always
the same, inasmuch as impulses of op-
posite direction cannot pass from the
supply to the receiving circuit owing to
the character of the device.

To compensate for the unavoidable
slight difference in apparatus of this
class an inductive apparatus is used
consisting of the coils, 10 and 12, and
the core, 11. The relations of the re-
spective coils are such that when the
load is evenly divided between the two
branches, the opposing inductions of
the coils substantially cancel each
other. Should the branch, 40, begin to
take a slight excess of current as com-
pared with the branch, 6o, the induc-
tive effect produced by the increase of
current in the coil, 10, would be such
as to create an additional electro-mo-
tive-force in the coil, 11, tending to in-
crease the flow of current in the second
branch. By these means a change of
load in one branch will produce counter
active effects upon the other branch
whereby the fall of potential in the two
branches will be maintained practically
equal, thereby making it possible to
operate the two devices in parallel cir-
cuits.

EVERY one who has a preference
for eggs cooked in an individually
prescribed time and manner will appreci-
ate the efforts of Archibald S. Gubitt, of
Pittsfield, Mass., to gratify their tastes,
as set forth in Letters Patent No. 1,055,-
882, assigned to the General Electric
Company, New York.

Fig. 1 represents a sectional elevation
of the device, and Fig. 2 an enlarged
sectional view of the lower part thereof.
The outside casing, 10, is provided with
legs, 11, and with a cover, 12, Within
the casing, 10, and spaced therefrom, is
an inner casing, 13, in which is mounted
the basket, 15, for holding the eggs out
of contact with the water. The inner
casing is shaped to provide a pocket, 16,
for containing water after the main
body of the water has been evaporated.
The heating unit, 14, is arranged to be
open circuited when it reaches a pre-
determined temperature—that to which
the heater will rise when there is no
longer water in contact with its effective
radiating surface for keeping it cool. In
order to open the circuit under these
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conditions a thermostatic member, 17,
is mounted in contact with the central
portion of the heating unit. This ther-
mostatic member may be U-shaped, to
provide an effective movement for open-
ing the circuit, and is provided with a
lug, 17'. Switch member, 18, pivoted
at 19, is arranged to open the circuit of
the heating unit, being provided with a
portion, 20, which engages the lug, 17%,
of the thermostatic member, and is held
in closed position thereby. A spring, 21,
presses against the member, 20, to nor-
mally force the switch open. A key, 22,
extends out through the casing to pro-

Fig. |.
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vide means for closing the switch. When
the key, 22, is turned the switch mem-
ber, 18, is turned to closed position, as
shown in Fig. 1, and the member, 20,
holds it in place by bearing against the
lug, 17, of the thermostatic element,
providing the temperature in the heat-
ing unit is not excessive. If the tem-
perature rises above a predetermined
point the end of the thermostatic ele-
ment will bend upward and release the
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switch. In order to provide a signal to
call the user’s attention to the fact, a
hammer, 23, moves with the switch
member, and a bell, 24, is engaged by
the hammer when the switch is opened.
The operation is as follows: The
eggs are placed in the basket, 15. The
water is then poured into the bottom of
the receptacle. The degree to which
the eggs are to be steamed is controlled
by the amount of water in the recep-
tacle. The cover, 12, which is used as
a cup to measure the amount of water
in the heater, may be graduated, as
shown at 25, for indicating the proper
amount. The current being turned on
by means of the key, 22, steam will be
generated in the receptacle, and the eggs
cooked. When the water in contact
with the flat portion of the bottom, that
is, in contact with the effective radiat-
ing surface, is evaporated, the eggs are
cooked to the desired degree. A very
short time after the water has evapo-
rated, the circuit is opened by the ther-
mostat. The pocket, 15, will still con-
tain water for steaming the eggs for a
short period, sufficient to prevent the
burnings of the eggs until the circuit is
opened. As soon as the temperature be-
comes excessive in the heating unit the
switch opens and the gong rings.

THE accompanying view is a dia-
grammatic representation of means
devised by Augustus Rosenberg, of Lon-
don, England, (Patent No. 1,057,279).
for the treatment of deafness and other
disorders of the auditory organs by agi-
tating the sound-conducting and sound-
perceiving portions of the ear by me-

chanical vibrations having a continuous
undulatory character corresponding to
that of the sounds to which it is required
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to train the ear to respond. In the cir-
cuit, A’ is interposed the source of elec-
tric energy, A, and the opening and clos-
ing switch, F. A sound controlling cur-
rent-regulator, B, agitated by direct me-
chanical contact with a phonograph or
equivalent, E, is also interposed in the
circuit. The undulator comprises a per-
manent magnet j° wound with a coil, C,
of insulated wire, connected at its ends
with the terminals of the circuit; the
magnet-armature being constituted by a
freely-vibrating piece of magnetizable
metal, g, mounted on a spring, h, which
is attached at both ends to the vibrator,
D. The magnet, j', itself is of the tubu-
lar type, wherein a central core is sur-
rounded by a concentric tube in mag-
netic connection with the core, the wind-
ing being placed in the annular space be-
tween the core and tube. The vibrator,
D, which is adapted to respond to the vi-
brations set up in the undulator and to
transmit these vibrations directly to the
person of the user, is in the form of a
casing inclosing the undulator from
whence it receives pulsations. Any por-
tion of the vibrator may be applied to
the person, but it is generally preferable
to employ that end of the casing which
is opposite the magnetic armature, g; the
said end being prolonged, as at d, to
form a cylindrical plug adapted for in-
sertion into the external ear to insure
the communication of the vibrations to
the inner and middle ear. The arma-
ture, G, may be attached by the spring,
h, to the interior of a cap, i, and made
to approach or recede from the electro-
magnet until the vibrations set up on the
passage of current through the winding
of the magnet exhibit the amplitude or
intensity desired. Where the armature
itself, or a plug, d’, carried thereby as
indicated in dotted lines, similar in form
to the plug, d, is applied to the person
the pressure consequently exerted upon
the spring, h, will tend to damp the vi-
brations or even to cause the armature
by contacting with the pole of the mag-
net, to stick. In such case it is only nec-
essary to increase the distance of the
armature from the pole of the magnet
until the armature, although subjected to
pressure, remains free to vibrate.
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A PORTABLE apparatus for puri-

fying water by electrolysis,
adapted for domestic uses, is shown in
the accompanying illustration, taken
from Letters Patent No. 1,057,367, is-
sued to Ada H. Van Pelt, of Los Ange-
les, Cal. The disc, 3, has a set of down-
turned leg members, 4, and a plurality
of perforations, 5, so that water may
freely circulate. Centrally the disc has
a hole and an upturned annular flange,
6, to receive the lower end of a tubular
stem, 7, of hard rubber, the upper end
being open to receive a removable head,
8, through which the inlet wires pass.
One of these inlet wires, 9, passes down
through the tube and is held by a screw,
10, which passes through the flange, 6.

of the disc, 3, and the other wire con-
ductor, 11, connects through the screw,
12, with a metal contact bar, 13, secured
to the outer surface of the tubular stem,
7, on which is mounted a circularly-
formed body of insulating material, 14,
which has a vertical notch, 1 5, to clear
the contact bar, 13, on the side of the
stem, and a set screw, 16, for vertically
adjusting the spider. The body, 14, has
a plurality of radiating arms, 17, of any
suitable conductor of electricity, each
held in place by a set screw, 18, passing
through a metal ring, 19, on the body, 14,
so that the arms are electrically in contact
therewith. This ring has an upwardly
projecting contact finger, 20, to engage
with the vertically-disposed contact bar
on the outside of the stem. It will be seen
that one conductor is in electrical contact
with the base, constituting one of the
terminals, and the other conductor is
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clectrically connected with the arms of
the spider, constituting the other ter-
minal. The different waters which are
to be treated have different resistances.
The vertical adjustment of the spider is
to so fix the distances between the ter-
minals as to give the most effective treat-
ment to the water, and as different volt-
ages are found in electric systems, this
adjustability is a necessary element. As
the device is applicable for either alter-
nating or direct currents, the terminals
are set much farther apart, when an al-
ternating current is used, to make the
water itself act as the resistance, and
thus prevent overheating.

HEN bare resistance coils are
employed for heating air and

the like, there is, in effect, much loss of
heat, since much of the heat is generated
as radiant heat, which passes through
surrounding air without raising the tem-
perature thereof materially, and which
becomes sensible heat only when it im-
pinges upon some solid or
liquid body not transparent to
heat rays. To obviate this
loss, the coils must be em-
bedded in some material, not
transparent to heat, but mere-
ly conductive of heat, where-
by all of the heat generated
will be transmitted from the
heater as sensible heat. In the
past, this has generally been
accomplished by embedding
the coils in porcelain or like
material; to which practice,
however, there are numerous
serious disadvantages, one of
EQ which is that the porcelain is
s  extremely apt to break as a

result of sudden temperature

changes, or unequal heating, and another
of which is that the porcelain does not
allow freec expansion and contraction of
heating coils. A further objection is
that porcelain is a rather poor conduc-
tor of heat and therefore is a poor radi-
ating material and furthermore does not
afford sufficiently large heating surface
for contact with the surrounding air to
heat the latter. John F. Monnet, of
Paris, France, in Patent No. 1,058,380,
propnses to obviate these difficulties
largely by surrounding the heating coils
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with a finely pulverized material of an
insulating nature, inclosed within a
sealed envelope, which latter is prefer-
ably of a material having a high rate of
heat transmission, such as one of the
more conductive metals. The pulverized
material then performs the several func-
tions of insulating the heating coils elec-
trically from one another, of excluding
air from the coils and thereby preventing
oxidation, of converting all radiant heat
admitted from the coils into sensible
heat, of storing heat so that the rise and
fall of temperature of the resistance coils
is relatively gradual, of cushioning the
structure so that it is not liable to injury
even by excessive jar or vibration, and
of permitting free expansion and con-
traction of the coils. The accompanying
view represents diagrammatically a cen-
tral longitudinal section of the heating
element, in which the heating wire, 2, is
wound on the support, 1, and is imbed-
ded in the pulverized material, 7. The
whole is enclosed in the metal casing, 0,
closed at the top and bottom by the end
pieces, 8 and 10.

wherein the car axle is used to drive
the dynamo furnishing the current for
the lighting system, the speed of the car
axle of necessity varies considerably be-
cause of variations in the speed of the
car or train, and therefore the terminal
voltage of the dynamo will vary within
wide limits. The object of Otto Schaller
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IN systems of electric car lighting

of Steglitz, near Berlin, Germany, in his
Patent No. 1,059,076 is to obtain an ap-
proximately constant potential at the ter-
minals of the working circuit irrespec-
tive of great variations in speed of the
mechanically driven power shaft. To
this end there is provided a second shaft
and electrical means, consisting of one or
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more auxiliary dynamos, for driving

such second shaft, whereby the sum of *

the speeds of the main and auxiliary dy-
namos, or the relative speed of parts of
the main dynamo rotating one in oppo-
sition to the other, and therefore the
voltage of the working circuit will remain
approximately constant. In the accom-
panying diagram there is indicated a
shaft, W’, driven in either direction or
first in one direction and then after a
time in the other direction, as would hap-
pen if driven from a car axle by a belt,
R. On this shaft, W’, are mounted the
armature, A’, of a dynamo, D, and the
armature, @', of a dynamo-electric ma-
chine, M". A second set electrically
driven comprising a motor, M2, and a
dynamo, D2, having their respective
armatures, A2, and, a2, mechanically
connected by a shaft, W2, The set, D',
M’, operates as a direct current convert.
er, and the set, D2, M2, as a motor-
booster. The armatures, ¢’ and az, are
connected together in series and to a bat-
tery, B. The armatures A’ and A2, are
connected together in series, and to a
working circuit in which are included
translating devices such as lamps, L., or
heating coils, w.

THE accompanying figure is a dia-
grammatic representation of a
variable speed dynamo arranged in ac-
cordance with the invention of Albert H.
Midgley and Charles A. Vandervell of
Acton Vale, England, as set forth in their
Letters Patent No. 1,057,759. This in-
vention consists of a dynamo electric
machine in which the brushes for collect-
ing the useful current are arranged in
such position that the coil or coils of the
armature short-circuited by the said
brushes are in an active zone where they
are cutting an initial magnetic flux due
to wound poles, and the current thus
generated in the short circuited coils, as
distinguished from the working current
which flows through the armature from
brush to brush, acts to distort the said
initial magnetic flux in a manner to ac-
complish self-regulation. It is well
known that in every armature in addi-
tion to its working current there would
be another and local current produced in
the coils short-circuited by the brushes if
such short-circuiting took place at a mo-
ment when the coil is not situated in a
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neutral zone, and the magnitude of such
local current depends, other things being
equal, upon the strength of the magnetic
flux and the speed at which the armature
rotates. In carrying out the invention,
this property of the local current in the
short-circuited coils to produce a cross-

magnetizing force in the armature to
distort the magnetic flux to one side of
the center of the plane of the short-cir-
cuited coils is utilized, as is also the reac-
tion of the working current in the arma-
ture winding to weaken the magnetic
flux as the speed of the armature in-
creases in order to obtain the desired
self-regulation. ¢ represents the arma-
ture, and & its commutator provided with
brushes, ¢, each of which is adapted to
short circuit one or more individual arm-
ature coils, d, while said coils are cutting
the magnetic flux from the subsidiary
poles, f, of the field magnets, e,—said
subsidiary poles, f, being disposed mid-
way between the main poles, g, and pro-
vided with a winding, &, in conjunction
with means such as a short circuit for
energizing said windings from the brush-
es, ¢. The main poles, g, are not provid-
ed with any winding, but as the subsid-
iary poles are excited independently the
magnetic flux will always have one direc-
tion.
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HIS invention of Henry Earl

Beighlee, of East Cleveland, Ohio,
pertaining to temperature controlled reg-
ulating devices, relates more especially
to apparatus wherein the desired regula-
tion is effected through the medium of
an actuating electric circuit. The con-
trol of the latter is the object in view,
and it will be obviously immaterial
whether such actuating circuit be em-
ployed simply to give an alarm or to di-
rectly affect heating means, a damper,
or other mechanism. Referring to the
diagram the relay will be seen to com-
prise an electro-magnet, A, one leg, @, of
which includes a single coil, ¢2, wound
in ordinary fashion, the other, ar. of
which includes two concentrically wound
coils, a3, a4, differentially connected so
that as long as the same current flows
through said coils there will be no result-
ing magnetic field induced and no actua-
tion of the armature, a5, had. The dif-
ferential relay thus constituted by said
two differentially connected coils of such
electro-magnet, together with the ther-
mo-sensitive resistance, A1, and another
resistance, A2, are arranged in the form
of a \Wheatstone bridge, wherein said
two differentially connected coils, a3, a4,
constitute the arms adjacent to the ther-
mo-sensitive resistance. The coil, a2,
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three leads, a6, a7, and ¢8, and the move-
ment of the armature, a5, is adapted to
complete the circuit through the lead,
a7 and either the lead, a6, or 48, depend-
ing on the position of the armature as
controlled by the coils. The patent is
No. 1,059,971.

A N improvement in the terminal

arrangement of electric bat-
teries, whereby superior results in the
connection of the terminals with the
conductors of the circuit with which
the battery is to be used, are secured,

- and at the same
N N time securing ad-
‘ {L’—n i }-_ 2 vantages in carry-
.—-—‘LL ¢ A ing, handling or

i 5_*:77 A shipping a battery
r—81% V7 without danger of
, short circuiting is

the subject of Pa-
tent No. 1,061,572
issued to Charles
; F. Schuh, of New-
-4 | ark. The termin-
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7 als of the battery
7 elements are elon-
Y gated, flexible con-

ductors, which are
J secured in electri-

wound about the other leg of the electro-
magnet is connected across such bridge
in the same fashion as the galvanometer
is ordinarily included. In the same arm
with the thermo-resistance, A1, there is
furthermore included an adjustable re:
sistance, A3, as shown. As a source of
current a battery, B, adapted to be con-
nected in the usual fashion to the respec-
tive coils and resistances that enter into
the bridge, is provided, or current may
be taken from a light or power line, B1.
The main actuating circuit is shown with

cal contact to the
respective battery elements, within the
seal of the battery; such conductors ex-
tend exteriorly of the seal, and at least
the portions thereof exterior of the seal
are covered with suitable insulation,
whereby the battery may be carried with-
out danger of short circuiting or leakage,
and at the same time affording more
space between the terminals for connec-
tion with the circuit wires. After the bat-
tery has been shipped to the place of
use, the insulation of the conductors
may be wholly or partly removed to al-
low the connections with the circuit
wires to be made.

LE PAS, MANITOBA, WIRELESS
STATION

The wireless station to be constructed
at Le Pas, Manitoba, will be the second
largest wireless station in Canada. The
plant will cost about $100,000 and will
include four 250-foot steel towers and a
230 horse-power engine.
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Wireless Club Directory

Until further notice we will publish here from time to time a list of wireless clubs.
are inserted free upon receipt of proper information.

S . Wi These notices
Notices of the organization of all new clubs, as well

as any changes of officers, etc., should be sent to us promptly.

Allegheny County (Pa.) Wireless Associa-
tion—Leetsdale, Pa.

Alpha Wireless Association—Box 57, Val-
paraiso, Ind.

Amateur Experimental Association — Spo-
kane, Wash,

Amateur Wireless Association of New
acdford-—&g Dunbar Street, New Bedford,
Mass.

Amateur Wireless Association of Schenec-
gdy—R. F. D. Route No. 49, Schenectady,

. Y.

Amateur Wireless Association of Schenec-
tady—405 Lenox Road, Schenectady, N. Y.

Amateur Wireless Club of Geneva — 448
Castle Street, Geneva, N. Y.

Amateur Wireless Telegraphy Club of Cali-
fornia—Box 55, Capitola, Cal.

Arkansas Wireless Association—216 West
20th Street, Little Rock, Arl.

Atlanta Wireless Association—159 Capitol
Avenue, Atlanta, Ga.

Austin Wireless Association—406 West 1oth
Street, Austin, Texas.

Back Bay Wireless Club of Boston—zgs
Walnut Street, Brookline, Mass.

Berkshire Wireless Club—18 Dean Street,
Adams, Mass,

Birmingham Radio Association—1404 South
17th Avenue, Birmingham, Ala.

Boise Radio Club—y1§ North gth St., Boise,
Idaho.

Boys’ Experimental Club— Box 214, Vir-
ginia. Minn.

Bridgeton Radio Association — 313 East
Commerce Street, Bridgeton, N. J.

Bronx Wireless Association—s500 East 165th
Street, Bronx, N. Y.

Brooklyn Wireless Club — 13t Ryerson
Street, Brooklyn, N. Y.

B. W. T. A, Wireless Department—Scars-
dale, N. Y.

Canadian Central Wireless Club—g Central
Avenue, Armstrong’s Point, Winnipeg, Man.,
Canada.

Cantabridga Wireless Club — 351 Harvard
St.. Cambridge, Mass.

Cardinal Wireless Club— South Division
High School, Milwaukee, Wis.

Chicago Wireless Association—4418 South
Wabash Avenue, Chicago, Ill.

Cincinnati Wireless Signal Club—1839 Hop-
kins Street, Cincinnati, Ohio.

Colorado Wireless Association—r1545 Mil-
waukee Street, Denver, Colo.

Council Bluffs Radio Association — 725
Sixth Avenue, Council Bluffs, Towa.

Danvers Wireless Association — Franklin
Street, Danvers, Mass.

De Kalb Radio - Transmission Club—z05
Augusta Avenue, De Kalb, TII.

Detroit Y. M. C. A. Radio Club—Detroit,
Mich.

Dorchester Wireless Association—222 Har-
vard Street, Dorchester, Mass.

East Buffalo Wireless Club — 701 Walden
Avenue, Buffalo, N. V,

East Glenville M. E. Wireless Association
——A14 East 124th Street, Cleveland, Ohin.

East Side Y. M. C. A. Radio Club—162
East 66th Street, New York City.

East Tennessee Wireless Association—7a3
North Third Avenue, Knoxville, Tenn.

Electric St. Louis Wireless Club— 2008
Allen Avenue, St. Louis, Mo.

Electro and Mechanical Association of Co-
lumbus, Ohio—5§12 West State Street, Colum-
bus, Ohio.

Everett Wireless Association—2716 Grand
Avenue, Everett, Wash.

Ever Ready Wireless Club—167 Fast 71st
Street, New York, N. Y.

Experimental Club of Cincinnati—gs23 Tor-
rence Road, East, Walnut Hills, Cincinnati,
Ohio.

Fargo Wireless Association — 518 Ninth
Street, Fargo, N. D.

Flushing Wireless Association—24 Madison
Avenue, Flushing, N. Y,

Franklin Wireless Telegraph and Telephone
Association—Bronx, N. Y.

Frontier Wireless Club— 1034 Elmwood
Avenue, Buffalo, N. Y.

Fruitvale Wireless Club—2510 Fruitvale
Avenue, Chicago, Il

Geneva Amateur
Geneva, Il

The Germantown Wireless Club—s801 Ger-
mantown Avenue, Germantown, Pa.

Glenville M. E. Wireless Club—12620
W&odside Av&r;ye,l C]evelland, Ohioii_a >

ramercy ireless ub—207 East 25t
Street, New York, N. Y.

Granby High School Electricity Club, Gran-
by, Mass.

Greater Boston Wireless Association—41
Lawrence Street, Wakefield, Mass.

Guilford County (N. C.) Wireless Associa-
tion—Greensboro, N. C.

Hamilton Wireless Association—405 Frank-
lin Street, Hamilton, Ohio.

Hamlin Wireless Association—z2729 Noble
Avenue, Chicago, IIl.

Hannibal Amateur Wireless Club— 1305
Hill Street, Hannibal, Mo.

Haverhill Wireless Association—Haverhill,
Mass,

Harriman Wireless Association—801 Clin-
ton Street, Harriman, Tenn.

Hartford Wireless Association—220 Weth-
ersfield Avenue, Hartford, Conn.

Huron Wireless Telegraph Association —
Huron, S. D.

Independence Wireless Association — 214
South 6th Street, Independence, Kas.

Irving Park Wireless Club—4go8 Byron
Street, Chicago. 11

Ttalian - American Wireless Experimental
Club—146 Bleecker Street, New York, N. Y.

Inter-Mountain Wircless Association — 219
sth Street, Salt Lake Citv, Utah.

Kappa Sigma Phi Wireless Corps—s523
’(l;zgrence Road, E. Walnut Hills, Cincinnati,

io.

Kentucky Radio Association—r1214 Jackson
Street, Cincinnati, Ohio.

Killington Radio Club—36 Lincoln Avenue.
Rutland, Vt.

Lane Radio Association—2147 Linzoln Place.
Chicago, Il

Lexington Electrical and Wireless Club—
817 Throop Avenue, Brooklyn, N. Y.

Long Beach Radio Research Club — Long
Beach, Cal.

Wireless Association—
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Madisonville Wireless Club — 5609 Tonip-
kins Avenue, Madisonville, Ohio.

Manchester Radio Club — 759 Pine Street,
Manchester, N. H.

Massachusetts Wireless Association — 245
Commonwealth Avenue, Boston, Mass.

Metropolis Wireless Association—181 West
63d Street, New York, N. Y.

Metropolitan Wireless Association — 181
West 63d Street, New sork, N. Y.

Mowa Wireless Club— 331 Pacific Street,
Brooklyn, N. Y.

Multnomah Wireless Club—1021 Mississippi
Avenue, Portland, Ore.

Murray Hill Wireless Association—334 East
34th Street, New York City.

New England Wireless Association, Inc.—
125 Milk Street, Room g9, Boston, Mass.

New Haven Wireless Association—27 Ver-
non Street, New Haven, Conn.

Northern New Jersey Relay Club—r102 High
Street, Passaic, N, J

North Jersey Wireless Association—Haw-
thorne, N. J.

North Shore Wireless Association — 1700
Nelson Street, Chicago, Ill.

Oklahoma State Wireless Association—Box
627, Tahlequah, Okla.

dakland Wireless Club—g16 Chester Street,
Qakland, Cal.

Oregon State Wireless Association—Lents,
Oregon.

Pacific Radio Communicating Association—
1109 Washington Street, Vancouver, Wash.

Pacific States Wireless Association — 288
Wilcox Avenue, Los Angeles, Cal,

Pacific Wireless Club of Oregon—405 East
Market Street, Portland, Ore.

Pittsburg Wireless Association—6031 Kirk-
wood Street, Pittsburg, Pa.

Plaza Wireless Club—156 East 66th Street,
New York, N. Y.

Power City Wireless Association—Niagara
Falls, N. Y.

Progressive Wireless Club — Poplar Bluff,
Missouri.

Progressive Wireless Club—-Seattle, Wash.

Radio Club of Baltimore—g9o4 N. Fulton
Avenue, Baltimore, Md.

Radio Intercommunication Club—25 Ter-
rence Street, Springfield, Mass.

Ranger Nautical Signal and Wireless Club
~Nautical Training School, State House,
Boston, Mass.

Richmond. Radio Association—320 South
8th Street, Richmond, Ind.

Rgchester Wireless Association—Rochester,

Rockland County Radio Wireless Associa-
tion—s4 Catherine Street, Nyack, N. Y.

Roslindale Wireless Association—g62 South
Street, Roslindale, Mass.

Sacramento Wireless Signal Club—a119 H
Street, Sacramento, Cal.

St. Paul Wireless Club—1911 Ashland Ave,,
St. Paul, Minn,

Santa Cruz Wireless Association—184 Wal-
nut Avenue, Santa Cruz, Cal.

Southern Wireless Association—1435 Henry
Clay Avenue, New Orleans,

Springfield Wireless Association—323 King
Street, Springfield, Mass.

Spring Hill Amateur Wireless Association
—2 Benton Road, Somerville, Mass.

Stoneham Radio Association—33 Warren
Street, Stoneham, Mass.
Suburban Radio Club— 53504 Waisconsin
Avenue, Washington, D. C.

ELECTRICS 495

Sullivan Amateur Radio Association—R. R.
1, Sullivan, Ind.

lectuucal Wireless Association—1200 LEast
Capitol Street, Washington, D. C.

Texas Wireless Association — 121z Prairie
Avenue, Houston, Texas.

The Radio Relay Club of the Eastern Coast
—OQyster Bay, N. Y.

Toledo Wireless Club—1024 Erie Street, To-
ledo, Ohio.

Tri-County Wireless Association — Green-
tield, Ohio.

Tri-State Wireless Association—Room 101,
Falls Bldg., Memphis, Tenn.

United Wireless Relay Club— 102 High
Street, Passaic, N. J.

Waterbury Wireless Association—z6 Linden
Street, Waterbury, Conn.

Waynesburg College Club —
Waynesburg College, Pa.

Welcome Wireless Association—185 Chaun-
cey Street, Brooklyn, N. Y.

Westchester Wireless Association—37 West
Main Street, Tarrytown, N. Y.

Western Division High Schoel Wireless
Association—Milwaukee, Wis.

Wildwood Wireless Association—I110 East
Pine Avenue, Wildwood, N. J.

Wireless and Electrical Association—Linds-
borg, Kans.

Wireless Association of Atlantic City—At-
lantic City, N J.

Wireless Association of Buffalo, N. Y.—
142 Dorchester Place, Buffalo, .

Wireless Association of Canada—i189 Har-
vard Avenue, Notre Dame de Grace, Mon-
treal, Quebec, Canada.

Wireless Association of Central California
—860 Callish Street, Fresno, Cal.

Wireless Association of Central Pennsyl-
vania—409 Kelker Street, Harrisburg, Pa.

Wireless Association of Easton, Pa.—123
North Main Street, Phillipsburg, N. J.

Wireless Association of Greater Fort Smith
—Greater Fort Smith, Ark.

Wireless Association of Illinois—303 North
8th Street, Marshall, Il

Wireless Association of Keene—172 Elm
Street, Keene, N. H.

Wireless Association of Milwaukee — 824
Nineteenth Avenue, Milwaukee, Wis.

Wireless Association of Montana — 309
South Ohio Street, Butte, Mont.

Wireless Association of New Orleans —
2022 State Street, New Orleans, La.

Wireless Association of Pennsylvania—QOdd
Fellows’ Temple, Philadelphia, Pa.

Wireless Association of Savannah—303
Price Street, Savannah, Ga.

Wireless Association of Southern Califor-
nia—g35 Denver Avenue, Los Angeles, Cal.

Wireless Association of Woedbury — 28
Penn Street, Woodbury, N. J. .

Wireless Club of Newtonville—47 Gibson
Road, Newtonville, Mass.

Wireless Society of Springfield—P. O. Box
562, Springfield, Mass. .

Wireless Telegraph & Telephone Associa-
tion of U. S.—Boys' Club, 161 Avenue A,
New York, N. Y.

Young Edison Society—Rogers, Ark.

Young Experimenters’ Society—Box 251,
Coaticook, P. Q., Canada,

Young Marconis’ Wireless Association—
1024 Erie Street, Youngstown, Ohio.

Y. M. C. A. Wireless Club—211 West
Fourth Street, Williamsport, Pa.

Zanesville Wireless Association—105 South
Seventh Avenue, Zanesville, Ohio.

Wireless
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[@JrYNG SPARK /[

GAS AND ELECTRICITY

Mrs., McCarty— ‘Say doctor, when I
comb my hair it sparkles and crackles.
Is that caused by electricity in the
hair?”

Doctor—“No, that's caused from gas
on your stomach !”

B
SOME TRAP

A few days ago, a woman came rush-
ing into a grocery store, and demand-
ed of the first clerk who greeted her:

“Please, give me a mouse trap, I
want to catch a car.”

SUBTRACTION

The teacher was hearing the youth-
ful class in mathematics.

“No,” she said, “in order to subtract,
things have to be in the same denomina-
tion. For instance, we couldn’t take
three pears from four peaches, nor eight
horses from ten cats. Do you under-
stand ?”

There was assent from the majority

of pupils. One little boy in the rear
raised a timid hand.

“Well, Bobby, what is it?” asked the
teacher.

“Please, teacher,” said Bobby,
“couldn’t you take three quarts of milk
from two cows?—New York Evening

Post,
>

A CHANGED MAN

“Are you the same man who ate my
mince pie last week ?”

“No, mum. I’ll never be th’ same man
again!”"—New York Mail.

=254

GOING UP!

A belated guest found his way into
the Arcade Hotel, Watertown, N. Y.,
one night and following a series of
maneuvers entered a telephone booth.
After looking out several times inquir-
ingly he hailed the night clerk and
said: “Shay, I wanna go to m’ room.
When in thunder y’ goin’ t’ run thish
elevator up?’—New York Telephone
Revicw.

TELEPHONE

L
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The Wireless Station and Laboratory Contest is continued from month to month.
graph, cach month is awarded a First Prize of Three (8) Dollars; second best, Two (2) Dollars; third

best, One (1) Dollar.
haven't one, take one, or have it taken.

If you have a goed photograph of your station or laboratory, send it in.

The best photo-

If you

PLEASE NOTE THAT THE DESCRIPTION OF THE STATION MUST NOT BE LONGER
THAN 250 WORDS., AND THAT IT IS ESSENTIAL THAT ONLY ONE SIDE OF THE SHEET

1S WRITTEN UPON.
WRITTEN, USE DOUBLE SPACING. DO

SHEET MUST BE TYPEWRITTEN OR WRITTEN BY PEN.
NOT USE PENCIL.

IF TYPE.
NO DESCRIPTION WILL BE

ENTERED IN TIIE CONTEST UNLESS THESE RULES ARE CLOSELY ADHERED TO.

It is also advisable to scnd two prints of the photograph (one toned dark and one light) so we can
have the choice of the one hest suited fo- reproduction.

This competition is open freely to all who may desire to compete, without charge or consideration of

any kind.
to compete for the prizes offered.

Prospective contestants nced not he suhseribers for (the puhlication) in order to be entitled

FIRST PRIZE

The illustration shows my wireless
telegraph station.

For sending 1 have a 1-kilowatt
transformer, a  i-kilowatt condenser
and a helix, besides a rotary spark gap.
The motor of the rotary makes 3,000

GEO. S, MASON'S STATION
FREDONIA, NEW YORK

rpm., which gives me a very musical
and clear note.

[F‘or  receiving | have  3,000-0hm
Murdock phones, a 3.000-meter loose
coupler, « variable condenser, a fixed
condenser, and a two-in-one detector,
in which T use silicon and galena.

For the acrial system 1 use an 88-
foot mast, which 1 put up for this pur-
pose, and an aerial-ground switch in a
box outside of my window. The aerial
proper is 200 feet long, 88 feet high
at one end, and 30 feet at the other.

My station is located in my room.
Hali of the instruments T have made
myself, Tollowing the instructions as
given in vour magazine from time to
time.—CGeo. N, Mason, Fredonta, N, Y,

SECOND PRIZE

You will find herewith a flashlight
photo of my radio outfit, which [ wish
to enter in vour contest,

I have had unusually good success
with this outfit of late, being able to
hear Sayville, ong Island (W. S, L),
KNey West. Florida (N. A. R.), and nu-
merous stations along the Atlantic
Coast.

Nearly any time I go into my station
I can pick up I't. Riley and Ft. T.eaven-
worth, a distance of about 200 miles.

The transmitting set will he scen at
the left of the photo and consists of
the following instruments:

Va-kilowatt * transformer coil, large
helix with L. I. Co. spark gap on top.
heav y glass plate condenser of my own
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construction, own make electrolytic
interrupter, and heavy wircless key
with silver contacts which in turn op-
erates the magnetic key seen at the
upper left-hand corner of the photo-
graph.

My receiving instruments are mostly
inclosed in the case seen at the right of

PAUL R. BREES’ STATION
WICHITA, KANSAS

the photo; they are: receiving trans-
former of my own design, with pri-
mary taps on the front of the case,
McCreary-Moore variable condenser,
galena, perikon, silicon and ferron de-
tectors, and Brandes 2,000-ohm receiv-
ers. I have tested out nearly every
mineral detector known and found that
galena is by far the most sensitive.
There is not much doing here in wire-
less in the summer because of the hot
dry climate, which produces so much
static. 1 am a subscriber to Modern
Electrics and consider it the hest wire-
less magazine published.~——Paul R. Brecs,
IWiehita, Kan.

THIRD PRIZE
Ierewith is a photograph of my ra-
dio station, taken by myself.

CHAS. E. EVERARD'S STATION
PASADENA, CALIFORNIA

I started to build this station in De-
cember last. I secured all back num-

MODERN ELECTRICS Vol. 6. No. 3.

bers of Modern Electrics 1 could buy
or borrow and with the help of these
and good tools I made most of the
instruments shown.

The antenna is of the inverted L
type, consisting of 6 wires, each com-
posed of 7 strands of No. 18 aluminum,
150 feet long, 75 feet high, with 16-
foot spreaders.

My sending set comprises a }4-kilo-
watt transformer, plate condenser with
switches, water rheostat, silver contact
key, roller switch for disconnecting re-
ceiving and sending, 100 ampere S. P,
D). T. ground and aerial switch, he-
lix with pilot lamp, anchor gap, 3 spark
gaps and a rotary in the process of
making.

Receiving set consists of a 12 x 3 dou-
ble slide tuning coil, navy type loose
coupler, fixed condenser, large capac-
ity variable condenser, 3 pairs of Mur-
dock phones, complete buzzer test and
an assortment of detectors, of which [
find galena the best.

I also have a complete sounder and
buzzer telegraph line working with a
friend down the street; have also a lot
of apparatus, etc, for experimental
work.—Chas. E. [Everard, Pasadena.
Cal.

HONORABLE MENTION
The accompanying picture is of my
wireless telegraph apparatus. Taking
the apparatus in order from left to right

ALEX, POLSON'S STATION

WINNIPEG, MANITORA, CANADA

we see on the extreme left the receiv-
ing outfit. This consists of a loose
coupled tuner, variable condenser (not
shown in picture), double detector
stand, hard rubber base switches and
push button and binding posts for tele-
phone receiver connections. All this
apparatus is mounted on a polished
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f'ake Your Choice
With a Trial Subscription to Modern Electrics
“The Electrical Magazine for Everybody”
Little Hustler Motor “Tesla’” Magneto
This well-known mo- Operated by crank;
tor is 3% inches high, wheel and pinion, cut v
finished in black enamel teeth, insuring smooth |
,  with nickel-plated trim- action. Substantial A
D= 2 mings. Ias a three- brass bearings. \Well %‘\J AN
s pole armature, causing m a 'de'. throughout.\ A IS
— the motor to start with- 1‘}“‘5“6\"_‘“ red e“‘"}'e" [S'r‘ —
out assistance when the current is nickel trimmings. Pol- \K_\___,_*_;‘

applied. It is fitted with a. pulley
for running mechanical toys. madels,
ete.

Price $1.00 postpaid, or given

free with one yearly subscrip- $] 50
tion to MODERN ELECTRICS. 0

ished wood base, with .

neat bushings for flexille conducting
cords. New and neat design—the hest
in this class.

Price $1.00 postpaid, or given

free with one yearly subscrip- $] 50
tion to MODERN ELECTRICS. O

Bleriot Monoplane

Guaranteed to
fly or money re-
funded. This
model has never
; been sold by
dealers for less than $2.00, but for a
limited time only we will send it pre-
paid absolutely free with a trial sul)-
scription,

Price $1.00 postpaid, or given

free with one yearly subscrip- $] 50
tion to MODERN ELECTRICS. 0

Medical Coil

This apparatus works

efliciently on one cell, ¥.
dry or other battery.
The coil has perfect
regulation; the current
at the handles vary-
ing fromm impercept-
ible to all that can
borne. The coil and
vibrator parts are
very compactly built;
the vibrator con-
tacts are pure silver
—thought by many
superior to platinum. .
Mounted on a polished wood base, with neat bush-
ings for the passage of the conducting cords, Coil
ends are finished in polished black enamel. All
metal parts nickel plated. Well made throughout.

Price $1.00 postpaid, or given
$1.50

free with one yearly subscrip-

tion to MODERN ELECTRICS.

Now about MODERN ELECTRICS, the wonderful, big, interesting electrical magazine

that keeps you informed of all that is new and novel in electrical achievement. There
18 a growing tendency among the ever up-to-date American Public to keep in touch
with the times not only in business, politics and art, but in science and invention as

well. MODERN ELECTRICS is a profuse
these subjects and written so you can rea

illustrated monthly, which fully describes
y understand it.

Tﬂ Authority on Wireless. For th_e Novice, the Amateur, ?E Experimenter zﬂ th_e Student

You should take at least one semi-technical electrical magazine and keep up to date on the new wonders
and advances in electricity—Modern lectries illustrates and describes these subjects in a style that
can be read and understood by every member of the family, particularly the young man and boy. It is
over five years old and contains from 112 to 144 pages monthly. 15c. a copy, $1.50 a year. Tells you
how to make things at home; contains an experimental department and answers your questions free. The
brightest and most interesting ‘‘Plain English” electrical monthly magazine published. The magazine to

read if you want to keep up to date on wireless
We want you to become a permanent rcader

and progress in electricity. o . .
and to that end offer for a limited time only with one

year’s subscription at the regular annual rate your choice of the above offers free.
Money Refunded Immediately if not Pleased in Every Way
Send $1.50 today in cash, stamps, M. O, or check, and get MODERN ELECTRICS for one year
and we will send you your choice of the above prepaid, Absolutely Free.

Modern Electrics Magazine

231 Fulton Street
New York N. Y.

M ELECTRICS _

When writing, please mention “Modern Electrics.”
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hardwood base, g-in. x 10-in.  lor a
huzzer test | use a relay connected in
snch a manner as to make the arma-
ture buzz. Thus there is very little ex
ternal noise from the test. | use 2,000
obm Brandes phones in connection
with this set.

To the right of the telephone receiv-
ers is the large sending condenser hox
upon which the series spark gap is
mounted. The oscillation transformer
is mounted on the wall just back of the
spark gap. At the extreme right of
the picture is shown the key and the
sending transformer, which is a home-
made 14-kw. close core transformer.
The aerial switch and fuse block are
mounted on the wall as shown. All
the apparatus is mounted on an oak
base, 2 ft. x 3 {t. x 1 in., thus making
a very compact outfit. Connections
are made on the sending side with
copper strip.

At present 1 am using a two-wire
acrial, composed of No. 14 copper wire,
spaced six feet apart. 1 have had good
success in every way with this set, a
great deal of which I consider due to
the knowledge gained from your valua
ble magazine, which I have read con
stantly for threc years.—Alex. Polson,
Iinnipeg, Ontario, Canada.

HONORABLE MENTION
Inclosed herewith is a picture of our
wircless station. We have two send:

ing and receiving sets, one for long
Our long

distances and one for short,

R 11. CASEY, JR’S, AND JACK WILLIAMS' STATION
CLEBURNE, TEXAS

distance outfit consists of a Ji-kw.
transformer, six leyden jars, a 20-inch
Tesla transformer, helix, suitable spark
gap and wireless key, a pair of Brandes
3,200-ohm headphones, pancake tuner,

<

Blitzen variable condenser, three fixed

MODERN ELECTRICS

Vol. 6. No. s.

condensers, ferron, galena, iron pyrites,
clectrolytic and pueroxide of lead detec
tors, and a potentiometer. Our short
distance outht consists of a key, 2-inch
coil, vap, rheostat, foot switch, [o L
Co. 3,uou ohm headphones, galena de
tector, fixed condenser and a tuning
coll—R. 1i. Cascy, Jr., and Jack i
tums, Cleburne, Texas.

HONORABLE MENTION

In construction and connection of
apparatus, simplicity is featured at all
hazard; especially is this true in re-
gard to the transmitting set, where
short, Jirect connections are made he-
tween all instruments carrying  hign
frequency current.

On the transmitting side we employ
4 1-kw. closed core transformer, 8

LAWKENCE E. HUGHES' STATION
BIRMINGHADM, ALABAMA

point zinc clectrode rotary, helix
woutnd with 10 turns of No. 2 alumin
um, oscillator with primary and sec
ondary composing of 16 turns of cop
per ribbon. and condenser comprising
30 brass plates with glass dielectric
(8 x 10) built in five sections and im
mersed in oil.  In this connection, it
might be of interest to amateurs who
make their own high tension conden
sers, that oil is the only insulation that
successfully Tolds down the voltage
20,000, in use with this condenser. Al
though sectionally blocked in paraf
fine, an even score of plates wer
broken when placed in circuit.

IFor receiving we use a loose coupled
tuner, tubular fixed condenser, brass
plate rotary variable condenser, Ter
ron detector, and Navy type phones.
I.cad-in insulator consists of 37- and
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Did you ever see a Government
or Commercial Station without
a Hot Wire Ammeter?

Hot Wire Instruments

To introduce at special prices:
Eight Dollars.

Five to

We also sell Rectifiers, Bell Ringing Transformers,
Toy Transformers, Transformer Iron, cut to size.

MOHAWK ELECTRIC MFG. CO., - Newark, N.J.

LOOSE COUPLER
AMATEURS — LOOK Price -

$10.00
NEW ROTARY SPARK GAP

Postpaid
with 110 volt Universal A. C. or D. C. motor-effi-
cient, high tone, Once tried you cannot do with-
out it. grice. 10 Bucks. Parts also sold.

The PEFIR of them all. It is the most serviceable and

SENDING KEY

carries IQ amperes, springy action —best ever.
Special price this month only $3.50. We need the
money, you need the key.  Let's get together.

Send for circulare.

THE WIRELESS MFG. CO., Canton, Ohio.

sclentifically constructed instrumeut on the market.

NDARY rides upon two heavy rods to which the
taps are permanently secured, thus insuring absolute con-
tact.

It 1s fitted with a switch that is indeed a BWITCH,
that makes positive perfect contact in every position but
aleo ia very flexible in adjustment.

THE GPECIALTY ENGINEERING COMPANY,
217 8. Central Ave., Baltimers, Md.

@ *=> GORDON CELLS

A RENEWAL consists of a complcte interior, and when the
renewal is made it makes a complete new battery at a very
moderate cost.

Costs less to maintain than any other kind of battery in-
stallation.

All types and sizes for all classes of work.
Further information and catalog on request.

GORDON PRIMARY BATTERY CO.

50 Church Street, NEW YORK, N. Y.

TES-ROCY
ﬂPs SPECIAL E

Ask Your Dealer for
Columbia

Batteries For Horn fuffils In Service
You will save time, worry, and N SCI‘ViCC
money, because they Starung Minimum
Cost No More—Last Longer Work Local Action
Fahnestock connections at no extra charge. HaS Quickes!:
NATIONAL CARBON CO. No Equal Recuperation

CLI:VELAND, OHIO. THE WM. ROCHE ELECTRICAL CO.

487-489 GREENWICH ST. NEW YORK CITY

When writing, please mention “Modern Electrics.”
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Y4-in. porcelain tubes telescoped with
paraffine filling; while the antenna is of
the 4-wire loop type, 8 feet in length,
65 and 4o feet in height. We have two
separate grounds, one of No. 4 cable,
the other No. 12 B. & S. That Bir-
mingham has its full share of enthusi-
astic amateurs is evidenced by listen-
ing in any fair evening; and moreover
they all pride themselves on keeping
within the law.—Lawrence I5. Hughes,
Birmingham, Ala.

HONORABLE MENTION

The  accompanying  photograph
shows the results of my experience in
experimenting with wireless telegra-
phy up to the present time.

My station consists of practically all
home-made instruments, constructed
by myself, aided by Modern Electrics.

The receiving end of my set con-
sists of the following, starting from the
antenna switch, loading coil, receiving
transformer, variable and fixed-conden-
ser, galena and silicon detectors, and
a pair of 1,000-ohm phones.

The transmitting set consists of a
1-inch spark coil, helix, variable con-
denser, consisting of large glass test
tubes, spark gap and key.

I have a hot wire ammeter, monnted

DAVID HUNDERMARK’S STATION
PATERSON, NEW JERSEY

in an old volt-ammeter case, which 1
use for testing my transmitting sct.

With this set I have picked up Key
West, Fla.,, N A R, and on up the coast
as far as Sable Island, Nova Scotia,
M S D, and have done local work with
the transmitting set.

My call is D H and I should be glad
to meet or hear from any fellow am-

MODERN ELECTRICS

Vol. 6. No. s.

ateur in this vicinity as I am on almost
every night.—Dawvid Hundermark, Pat-
erson, N. J.

HONORABLE MENTION

The  accompanying  illustration
shows my wireless telegraph station.
The sending apparatus consists of a
1-inch spark coil, spark gap, key, bat-
teries, helix and a large Leydenjar, of
my own manufacture. The helix is not

LEWIS C. NOBLE'S STATION
WINTHROP, MASSACHUSETTS

shown in the illustration, the apparatus
not being in circuit when the picture
was taken. My sending range is about
10 miles,

The receiving apparatus is my main
hobby, and so I have tried to make it
as attractive and efficient as possible,
and get very good results with it, re-
ceiving all the way up to 1,000 miles.

The receiving apparatus consists of
a large two-slide tunning coil, which I
use also as a loading coil for my trans-
former, shown in the background. I
have two detectors, 1 Silicon and 1
Ferron, both of my own make, which
give very satisfactory results. The de-
tectors do not show very clearly in the
photograph. I also have two variables
and one fixed condenser; one of the
variable condensers is of the rotary
type, the other the slide plate type, hav-
ing 235 plates in all.

My receivers are 3,000 ohms and
very sensitive. T have a buzzer test
and a wireless telephone, in addition
to the main apparatus. My aerial is
100 feet long, 50 feet high at each end,
and consists of 4 wires, 2 feet apart.—
Lewds C. Noble, IWinthrop, ass.
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The Blitzen Duplex

loading coil will prove to be the most efficient “step-
ladder” you can use to climb to the long wave lengths
employed by the new government station at Arlington
and other high power stations now beyond the reach of
your set. This little device will double your pleasure and
the utility of your set. It may be used in connection
with any receiving transformer. The two coils wound in
a slotted hard rubber disc have coupling between them

i and are connected in both the primary and ucondar):
Price $2.00 circuits.

The Blitzen Rotary Spark Gap

Consists of a 53{” hard rubber disc with 12 spark points
and a cast iron hub with set screw for fastening direct!
on motor shaft. Two hard rubber posts carry adjustable
stationary electrodes. Satisfactory up to 1 kilowatt.
Price complete without motor

Rotary wheel without stationary posts

Specify whether for ¥4” 5/16" or 34” shaft.

Why not be up to date and send 4c stamps for com-
plete catalog of apparatus a little better than the best.

CLAPP-EASTHAM COMPANY
143 Main St., CAMBRIDGE, MASS.

Aylaworth Agencies Co., J. J, Duck Co.,
148 Second Street, 482-484 St. Clair Street,
San Francisco, Cal., Toledo, Ohio,
Western Sales Agents. Central Sales Agent.

The MURDOCK MOULDED

CONDENSER K. & D. Measuring Instruments
Voitmeter, No. 22, Ammeter, No. 20, Price, $2.80

A transmitting condenser  distin-

guished by two especially desirable

features:—

1—The practical elimination of the
“brush” effect, with a consequent
minimum of internal loss.

2—The saving of space, since capacity
for capacity, these condensers oc-
cupy but one-third that needed for
the usual plate condensers and

one-fourth that of jars. Our measuring instruments are inexpensive but
When unsed with proper voltages, and well made and designed for practical work.

in the manner specified, these con- For sale by all dealers, or will be sent express

densers will prove the most efficient prepaid upon receipt of $2.25. Send for our cata-

adjunct of any radiating system. log No. 9-A. of high grade battery motors and

Made in solid sections, cach .0o17 mf. small dynamos. All dealers should write for cata-

PRICE, per section, $2.00 log and prices of our line.
WM. J. MURDOCK CO KENDRICK & DAVIS CO.
v ¢ Manufacturers
40 Carter Street Chelsea, Mass. Lebanon New Hampshire

680 Howard St., San Francisco

When writing, please mention ““Modern Elcctrics.”
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published free of charge.
the benefit of all readers.
when writing.

for each question. 5
answer questions by mail free of charge.

remuneration.
promptly as to the charges involved.

NAME AND ADDRESS MUST ALWAYS
INGS MUST INVARIABLY BE ON

UMBER.

Queries and questions (B)crlaining to the clectrical arts, addressed to this department, will be

nly answers to inquiries of gencral interest will be published here for

On account of the large amount of inquirics received, it may not he possible to print all the
answers in any ote issue, as each has to take its turn.

Common questions will be answered by mail if 10 cents to cover expenses have been encloscd
This class of correspondence has grown to such proportions that we can no longer

Owing to the additional labor required in the gradual advance of the date of publication of this
magazine, there will be more or less delay necessary in answering questions and we thercfore cannot
undertake to furnish quick replies, for the next few months at least.

Special information requiring a large amount of calculation and labor cannot he furnished without
THE ORACLE has no fixed rate for such work, but will inform the correspondent

BE GIVEN IN ALIL LETTERS.
ING ONLY ONE SIDE OF QUESTION SHEET MUST BE USED; DIAGRAMS AND DRAW.
A SEPARATE SHEET.
UESTIONS MUST BE ASKED, NOR SHALL. THE ORACLE ANSWER MORFE THAN THIS
NO ATTENTION PAID TO I.ETTERS NOT OBSERVING ABOVE RULES.

WE CANNOT ANSWER QUESTIONS REGARDING SENDING AND RECEIVING RANGES,

Correspondents should bear this in mind

WIIEN WRIT-

NOT MORE THAN THREE

PORTABLE SETS

(2438) ]. Vreeland, New Jersey, re-
quests:

Q. 1. Some hints about portable
radio stations, their cfficiency as com-
pared with the stationary sets, the man-
ner of getting a ground connection, the
loss of cfficiency caused by bunching the
instruments, ete.

Ao 10 The efficieney of a0 portable
set can be made nearly as great as that
of a stationary one by taking proper
care with the aerial and ground. The
ahove arc the principal sources of dis-
sipation cof cnergy. The aerial, of
course, must be well insulated and
should be as high and (for receiving) as
long as possible. The ground presents
the greatest difficulties. The capacity
type of ground has generally been given

preference in portable sets. This may
well consist of pieces of insulated wire
laid on the ground with the station as
a center, the wires diverging outward.
The instruments may he the same as the
regular stationary type, made very sub-
stantially. The bunching of the instru-

ments has anything but an injurious cf-
fect on the working of the set. Very
short connections are always to be pre-
ferred in hoth the sending and receiving
sets.

(). 2. An explanation of the use of
the condenser in radio sets.

Ao20 For a complete explanation of
the function of a condenser we mnst
refer you to any good bhook on wircless
telegraphy.  This would take up too
mich space.  Air is the best dieleetric to
use as the hysteresis, or energy expend-
ed in changing the polarity of the charge
on the plates of the condenser, is then a
minimum. Transformer oil or castor
oil comes next in the line of preference.

. 3. Why is the capacity of the
Electro-Importing Co. glass plate con-
denser less than that of the Gernsback
variable condenser?

A. 3. The capacity of a condenscr
is proportional to the arca of dielectric
covered by the conductor and inversely
proportional to the thickness of the dicl-
cctric.  Thus, if, as in the glass plate,
the dielectric is, say, one-sixteenth of an
inch thick, the capacity will be small in
comparison with that of the Gernsback
condenser, in which the dielectric is only
about one-thousandth of an inch thick.
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YOUR oprorTUNITY

$7.50 Loose Coupler Special Price, $1.93

We have received so many requests for parts for our well-known loose
conpler, we have decided to offer during the month of . lugust only, a com
plete set of parts ready for assembling at a cost which you would pay for
the raw material alone if purchased anywhere clse. .\ wood parts are of
heavy ovak handsomely finished.  We furnish enameled wire for primary
winding, silk covered for secondary.

This coupler when assembled sells by most houses at $7.50 to $8.00 and
is a beautiful and efficient instrument. This is your opportunity to save
nearly $6.00 and secure an up-to-date well-made instrument.

Order your loose coupler to-day.

All the parts packed weigh about 3 Ibs., if you desire sent by parcels
post add from 11c. to 36¢., according to the zone you live in. Act now
before it's too late.

We have the following coils taken in lieu of a debt which we offer you
while they last:
Eighteen—1%4 inch wireless coils at $4.38, sold regularly at $ 7.50.
Seven —2 “ “ “ at 6.42, “ “ “  10.00.
Four —3 “ “ “ at 13.15, “ “ *  18.00.
(Sent by express collect.)

You will never get another opportunity like this again. If you neced a
coil send for it at once. Also send for bulletin M, it is FREE.

— T TSPECIAL ORDER BLANK™ ™~ 7]

HUNT & MoCREE, Date........ccoiviiiiiiiiiiiinnn
02-94 Murray St., New York.
money orcer
Gentlemen:—Enclosed find ‘f,‘:?k fOPus oo for which kindly send

me the following as per special offer wn August Modern Electrics.

When writing, please mention ‘*Modern Electrica"
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Make Money Making Photos
TR W E TR L

This Man MaKes
8$75 Per Week.

You've seen him He goes everywhere and he
1lkes his work, and se doss everybedy alse.
He gots a lot of fun outof life and s -
ty nearly everything worth while,
Making Big Money
As He Goes Along
We sot him up In business sud wecan set
business. You
»s we send you
your ean nd an outfit of sop-
plies. Youhave s portable gallery,
no rent to pay, go wherever the
erowds gather and get the money.
You take a photograph, finish and
deliver It on

pum the spot. No
wait, no de-
lay. Bno exper-
lonce needed, no dark room required, Where caL
you get her busl wherea begi can make
500% profit at oncet PHOTOS eost yeu le. and 2¢
ench, sell for 10e., 15¢. and 28¢. enoh. Write to-day’
We will sond you a catalogue and show you how,

New York Ferrotype Company

168 Delancey St., Dept. 201. New York City
j Branch: 1118 S. Halstead St., Chicago, 111.

He Can Do It—Why Not YOU ?
il SUCCEED IN LIFE?

= =1 | —— e
You cannot accomplish great things nor climb
to the top of the ladder of success ubnless your
muscular development is given proper atten.
tion because that is the only way the arteries.
the nerves and the vital organs can keep the
machinery of your body in working harmony.
Educate yoursell in deep breathing and attain
great strength and vitality by reading the won-
derful book ‘‘Intelligence in Physical Culture’!
written by Lionel Strongfort, the world's
strongest and most perfect athlete. The
Strongfort system of physical culture is a
revelation in health culture and body build-
ing. It explodes many of the weak points
and the fallacies of other systems, showing
why they fail and making it easy for you to
accomplish your dreams of fame and fortune
through the vitaiity, strength, health, strong
nerves and perfect poise that my method
teaches. The Secret of SBuccess. My original
methods are effective and when you write me
you will always have my personal attention.
8end 4c for postage and secure this book; it
will start you toward health and happiness,

o

? J
Lonsl Streagfort

LIONEL STRONGFORT

Dept. D., St. James Blg., 1133 Bdy., New York

| WILL MAKE YOU
PROSPEROUS

If you are honest and ambitious
write me today. No matter where yon
live or what your occupation, 1 will
teach you the Real Estate business by
mail; a!ppomt you Special Representa-
tive of my Company in {on; town;
start you in a_profitable business of
your own, and belp you make big
money at once. Can arrange for spare
time only if desired. Unusual opportunity
for men without eapital to hecome independ.
ent for life, Valuable Book and full partieu-
lars Free. Write to-day.

; NATIONAL CO-OPERATIVE REALTY CO.

e Marden Bullding
F.R. Wardem, Preat, @ 514 Washiagton, I, 0.

FREE AUTO BOOK

A complete ides of our thorough,
SIMPLIFIED course of antomobile
instruction, covering 1he latest
models and improvements. Free
model to every student. Send for
FREE ILLUSTRATED BOOK today.

GREAT DEMAND for competent
chaoffeurs, mechanics, and auto
oxperts. Woassist you to securesa
position in any part of the country.

N. Y. SINPLFX AUTO SCHOOL
Dept. L, 149 Breadway, New York

When writing, please mention “Modern Electrics,”
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RECEIVING TRANSFORMER
(2439) Edward B. Wood, New York,

asks:

Q. 1. Kindly publish data for a ro-
tary receiving transformer.

A. 1. You will find all necessary data
for the construction of such a trans-
former in the June issue of this maga-
zine in an article in the ixperimental
Dept.

Q. 2. Can crystal detectors, such as
the perikon, silicon, etc., be used for a
receiving set for wireless telephony?

A. 2. Yes, but the Audion is better.

LICENSE

(?440) C. W. Cushing, North Dako-
ta, mquires:

Q. 1. How to calculate the output in
watts and kilowatts of a coil from the
voltage and amperage supplied ?

A. 1. The product of the volts and
amperes supplied to the coil (this must
be measured at the primary terminals
and is not always equal to the line volt-
age) will be the input in volt-amperes.
To convert this to kilovolt-amperes, di-
vide by 1000. This is the input and if a
closed core transformer is used and the
cfficiency known the output can be cal-
culated by multiplying the watts input
by the efficiency, which will always be
a fraction of one. If the efficiency is
not known, there is no sinple way to cal-
culate the output.

Q. 2. T have a four-inch coil, what
is the output in watts and kilowatts?

2. Sce answer to first question.

). 3. There is no commercial sta-
tion within five miles of me and I anr in
about the center of the State. Do I need'
a license?

A. 3. If you do not interfere with
any station which receives front an-
other State vou will not require a li-
cense. You had better write to the Ra-
dio Inspector of your district and ask
him about this.

WAVE LENGTH AND PILOT
LAMP

Wm. L. Knoepke,

(2441)
York, asks:
1. How can 1 construct a pilot
lamp for my helix and what voltage
should the lamp be? ‘
~A. 1. See answer to query No. 2393
in the June, 1913, issue. The pilot lamp

New
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IDEAL
SUMMER
FOB

Hand engraved
FREE with your
own monogram,

This monogram
locket Fob1s heavily
plated with 22K gold
genuine leather top
with gold plated
buckle to match
Just the Fob every
man and boy should
have. If you will
send only 25 cents to
help pay cost of this
advertisement, we
will send you this
beautiful Fob en-
graved with any let-
letters you want
(The monogram
alone would cost at
least 50 cents In any
jewelry store.) We
have reduced the
price merely to ad-
vertise our new Nov-
elty Jewelry Catalog
Slips. Send 25 cents
NOW (coin or
stamps)and get your
Fob by return mail.

INDIA
DIAMOND CO.
(Dept. 18)

37 Maiden Lane N. Y
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LEARN TO FLY

Blerlot Monoplanes. Latest 24” model
knocked down, packed ready for mailing, with
blue print and complete drawings for assembling.
Boys all over the country are having barrels of fun
with them. An elegant present. his is your o
portunity to get your chum a present that be wi
appreciate. or amusement, pure and simple,
there is probably no flying device more entertain-
ing and that will afford more fun for the boys
and grown-ups than this pleasing toy.

Owing to the excellence of the material and
workmanship in this fine model, it has been used
for exhibition purposes and in the lecture rooms
of several educational institutions.

Guaranteed to Fly or Money Refunded

These models are famous the world over for
their efficiency and speed in flying. It should be
understood that the success of a machine depernds
a great deal on the quality of material used, and 1t
is also essential to use scientific methods and
have skilled mechanics. All of our models are
made by experienced workers from the best ma-
terials ohtainable. Therefore, the great success
of this little wonder. This model has never been
sold for less than $2.00, but as we are desirous
of cleaning up our stock, we are offering them at
the remarkably low price of $1.00 EACH,
PREPAID,

You may remit by cash, stamps, check, money
or express order,

MODEL FLYING MACHINE CO.
172 Greenwich St., New York City.

BRANDES
WIRELESS RECEIVERS

Owing to the greatly increased demand for
BRANDES receivers we have been compelled to
rcmove our offices and testing laboratory to the
top of the GERMAN AMERICAN BUILDING,
350 feet above the streets. With better facilities
and more space, we can now fill all orders
promptly,

Transatlantiec Type—89.00 Complete,

Guaranteed to be the best professional type
headset at this price. Very popular with opera-
tors on the Transatlantic steamers, d)fhcr
reccivers from $1.60 each to $13.00 per set.

Hot Wire Meters, $5.50 and up.
Send Stamp for Descriptive Matter

C. BRANDES, Inc.
3 Liberty Street, New York City

AGENTS
PACIFIC COAST—Aylsworth Agencies, 149 New
Montgomery St., San Francisco.
CITICAGO—Winger Elec. & Mfg., Co., 711 So.
Dearborn St,
AUSTRALIA—G. C. Hamilton, Ltd., 177 Eliza-
beth St., Sydney, N. S. W.

When writing, please

Life Savers

MARBLE'S Safety Pocket Axes

are large enough to tell & tree. Guard
folda into12 in. handle of steel or
hickory. Welgha 16 to 27 oz.
Gasranteed.

MARBLES Matsiproot

Trade Mark is cheap life insar-
apce to the man who la caught out
in wet and cold weather. Size of a
10 gauge shell. Free Catalog of
Marble’s 60 Specialties
and Game Getter Gun.

Marble Arms & Mfg. Co.
gf::’z o 5390 Delta Ave.
Gladstone, Mich,

mention ‘“Modern Electrics.”
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GLIVER
s yygisA
o

No Money Now
ONLY $4.00 A MONTH
SENSATIONAL PRICE

This is the offer that has startled the type-
writer world X
Typewriter salesmen and agents simply can-
not comprehend how we do it. We actually
scll to the user at a price very much less than
the dealer paid at wholesale. Our monthly
g;ymems are exactly the same as rent,

ore than 10,000 orders have been filled!
We have no salesmen, no agents, no dealers.
The quality of the typewriter, the extreme low
price, the small payments, the broad guar-
antee—these are our only arguments. The
typewriter we supply on this remarkahle offer
is not some unknown, untried make, but the
world-wide Famous Model No. 8 Oliver. The
typewriter that everyone knows. [If is a Visi-
ble Writer, just as perfect, just as fully
equipped as though you paid the full cash
Tice.

ou get every perfection and every device
that goes out with this Model. You get all of
the extras; metal cover, base board, tools, in-
struction book, and the broadest guarantee ever
%_iven on a typewriter,

he Oliver is the machine with the type bars
that strike downward; that has made the
'fwr]ite-in-sight" principle mechanically prac-
tical.
It is so simple that children learn to operate
it in ten minutes; yet it is faster than the
fastest expert. It possesses phenomenal
strength, and will last a life time.
No Money Until You See It, until you actually
try it in your own home or office. Then—
you make your decision. There is no salesman
to influence or burry you. If you keep it you
pay only $4 down, It will pay for itself
thereafter. There is no interest, no chattel
mortgage, no collectors, no publicity, no delay.
This is ﬁosi!ively the best typewriter offer ever
made; the best selling plan ever devised.

f you own a typewriter now we will take it
in trade and make you a liberal allowance for
it. If you are renting a typewriter you will
want to send it back when you see this one.
Send your name and address today. We will
send you a catalogue of the machine. It
won't cost you anything. You will be under
no obligation—and—uwe promise not to send o
salesman.

TYPEWRITERS DISTRIBUTING SYNDICATE

166C-7 North Michigan Boulevard, CHICAGO

When writing, please mention “Modein Fleetrics.”

Vol. 6. No. .

may also be connected to a single turn
or two or more turns wound inside of
the helix. It is not advisable to keep the
lamp on all the time, as this takes energy
from the circuit. The proper voltage
for the lamp depends on the set. This
must be determined by experiment.

Q. 2. Please tell me the wave length
of the following aerials, etc.

A. 2. See answer to query No. 2419
in the July number.

GROUNDS
(2442) Fearing Pratt, Massachu-
setts, asks:

Q. 1. Would a small pond be all
right for a ground? The pond dries up
in summer, but the ground remains thor-
oughly moist.

A. 1. This would make a good
ground if you provide a large piece of
sheet copper or some other metal to
make contact with the earth.

(). 2. Compare the results to be ob-
tained from this ground with that from
a water pipe (city mains).

A. 2. Probably the mains would
give better results, but if you use a large
sheet to make contact with the ground
and bury it pretty deeply you can obtain
good results from this ground.

Q. 3. Don’t you think the ground
wire should be insulated so that the cur-
rent sent out will not leak into a poor
ground?

A. 3. You forget that electricity al-
ways takes the easiest path. If von use
a large ground wire, vou will have no
difficulty in confining the current to the
proper ground.

BUZZER SET

(2443) D. H. Coxshall, Wisconsin,
inquires: :

0. 1. Does the Radio High frequen-
cv buzzer described in the March issue
comply with the wireless law ?

\. 1. This buzzer sends out a very
sharp wave and if the wave is below two
hundred meters it will comply with the
law.

Q. 2. 1f T get an arc in my spark
gap instead of a snappy sounding spark.
what would be the trouble and how
could T remedy it?

\. 2. Tf the spark arcs there is
probably not cnongh condenser.  The
remedy, of conrse, would he to put more
condenser on,
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THE EXCELSIOR BRAD SET. PRICE 2

5 CENTS

THIS ENO (8 MAGNETITED

—

Takes No.18 /e —
and No.20 [, = E =

Brads from ¥

il

B
to % in. long e

The tool illustrated ahove will be i
in places that would be inaecessible w
have received your guarter’s worth, your money
will lie promptly returaed o you on receipt of tool

ble to Wi-eless Op

Standard

P tors and Experimenters who build or repair
fthout it, and cispenses with the brad awl and nail set. 1t, after a fair trial, you are not

4//

their own stations. [t will set brads
satisfled that you

Tool & Supply Co., 140-142-144 W. 224 St., New York City

A HALF DOLLAR

Puts you in possession of a
cloth bound volume of the

1912

MOTORCYCLE
MANUAL

A Motoreyclopaedia of useful Information—>Mo-
toreycle Engine and Frame Parts Ilustrated and
Described ;: Their Functions Set Forth and Trouble
Remedies Given—How to Tour: State Licenseand
Other Regulations — Official Racing  Records:
Horsepower and other Mechanieal Formulae—A
Motorcycle Trade Directory, Ete., Ete.

All you want to know about the Motareyele, in
handy reference form,

The Manual ix Magaziue size, 7 x inches, heauti-
fully printed throughout on coated paur, Indis-
pensable to Motoreyele riders and dea’ers, and
to those about to buy machines

Bound in cloth, 50 cents; paper covers, 25 cents,
postpaid. Send stamps, money order or cash to

Motorcycle lllustrated
51 CHAMBERS ST, NEW YORK

“CUBIT"”

Electric
Horn

$3.00

Push Button and Wire that retails
for $2,00, packed in box, 38c¢. extra.

A Good Horn at a Low Price, Black Enamel
very High Gloss, Weighs Two Pounds and a
11alf; Consumes very little current (1% to 3%
amperes), Emits High Toned Musical Blast,
Has no Parts to get. out of order, Has no
Vibrator, _the Diaphragm is the Armature,
Requires No Oil. uns on Six Voit Battery,
Gets better with age as the “Bulging” of the
diaphragm which is detrimental to other horns,
makes the “CUBIT? more efficient.

TO AGENTS: Write immediately for
Exclusive Territory. J. R. MACK,
Geuneral Sales Manager,

KOSMAK ELECTRICAL CO., Jersey City

Ofice and Factary, 299 Ocean Ave Factory, 17 Stevens Ave.
Branch Office, Ford Building, Detroit

your Receiving

PATENTED

PRE YOU SATISFI

Ar. W. A\, Simmons. Berkshire,

and Arlington, Va., mmeh louder, but 1 pick np lots of stations 1sing
short wines which I never heard intil T got this new instrument and the
signals come o great without using any variable condensers at all”

Qennd §10.00 for this New Recerving Transformer, and it will he

shipped same day orido

COLBY’S TELEG

ED WITH YOUR RECEIVING RESULTS?

N, Y., writes: "I am highly pleased with

Transformdr, beciuse T uot only hear Cape Cod, Mass..

e Circular free,

RAPH SCHOOL, Auburn, N. Y.

us

THIS OXYGENATOR
BOOKLET

FRE LK

Fvery sick man and woman in the
Jand should resd this great booklet.
Costs nothing to get It 1t points
the way to honest health, true
wealth, real happiness. The more
you have suffered, the severer your
allment, the more you have **doc~
tored’'—the more you need to read
this wonderful story about Oxygenator, the most mar-
veloun discovery of the age. No matter what the age, it
is to your ndvantage to read this booklet from cover Lo
cover—whether sou have h or bowel le, rheu-
matism, liver, kidney or bladder disorder, ostarrh, lung
or bronchial trouhle, blood or nervous disease, allment
or weakness pecullar to men or women, scrofuls, Bright’s
disease. blond poison, appendicitis, or what. It shows
how thousands have been cured by this wonderful discov-
ery withnut mediciue or knife, and after »l11 elso failed.

WESTERN OXYGENATOR COMPANY
BEATRICE, NEBR.

Artists, Cartoonists, lilustrators

earn $40 a week up to $450. ‘*'Vet”
Anderson, internationally  knowi
caricaturist, cartoonist and fillustra.
tor, teaches caricaturing, cartooning
and Mustrating by moet thorough up-
to-date correspondence methods.
Comic artistsa and cartoonists on
newspapers earn as high as $30,000
a year. Learn to draw work that is
malable. [Inspect other schools, then
come to ours and learn right. There
courses—you can suoceed
our handsomely illns-
to cover cost of postage.
Y SCHOOL OF DRAWING,
Newark, N. ).

——— .
are no “ifs*’ and ""ands’’ about our
it you will. Send 10c. in stamps for

truted catalogue,
BERKLE
98 Park Place,

[BOYS

Send 25c. and get “The Farmer Boy,”

6 months. The only paper in the
world published I{USt for you. Send
today. E. E. BARLEY, Exeter, Cal.

When writing, please

mention “Modern Electrics.”
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It may mean
the opening

\\\\
for this - wedge lo the
opportunity

FREE BOOK of your life

HE New York Electrical School

teaches men practical electricity

and shows them the way to earn
big money by becoming expert elec-
tricians. No profession has a more
splendid future than electricity.

We teach our students how to become master
electricians by painstakingly drilling them in
the actual work they will be called upon to do
when they accept a situation at big pay. Each
scholar is personally taught from the day he
enters, and individual instruction is given in all
practical branches of the work. Students are
first taught the simpler electrical work and as
they gradually progress they are taken from
department to department until finally they can
completely equip a buildinF from the blue

rints the students themselves have drawn,
then they receive their certificate they are
ready to go out in the world with a profession
that will never forsake them. Not a corre-
spondence school—you ‘‘Learn by Doing.”’

Good Electricians
Are Always in Demand

and the money they earn is often twice as
much as other men earn from ordinary trades.

Write for Our Free Catalog
and Get Full Particulars

It is more than likely that this is your
opportunity. There is no work that a man can
do from which he will get more ‘R,]easure and
profit than from electrical work. Write to-day.

The New York Electrical School

28 West 17th Street, New York

When writing, please mention “Modern FElectrics.”

Vol. 6. No. =.

WAVE LENGTH AND LEADS

(2444) H. N. Swain, Ohio, re-
quests:

Q. 1. What is the best material for
connecting up the transmitting set >

A. 1. Stranded copper wire or cop-
per ribbon are Dbest for connecting the
set. The leads should he very heavy,
and very short,—the heavier and shorter
the better.

Q. 2. How many feet and what size
iron wire should be used for an anti-
flickering device on a transformer?

Ao 2. 1f you refer to a reactance
coil, do not use iron wire, as the object
is not resistance, but impedance in the
circuit.  Use copper wire, either the
same or preferably two sizes larger than
the wirc on the primary of the trans-
former.

Q. 3. What is the wave length of
my aerial, etc.?

A 3. See answer to query No. 2419
in the July issue.

AERIAL
(2445) M. Winglemire,
asks:

Q. 1. Would it pay to change my
aerial from the hack to the front of our
store if by so doing the length would
be increased from 120 to 250 feet, also
to vse stranded copper wire?

A. 1. This aerial would be too large
to send on without using a series con-
denser, but for receiving it would cer-

tainly pay to make the change.

Michigan,

ANTENNAE AND PERIKON
CRYSTALS

(2446) A. S.
setts, wishes:

Q. 1. Diagram of an antenna show-
ing where the No. 4 wire starts,

A. 1. Tt starts at the ground clip of
the lightning switch.

2. Is there any way of renewing
the sensitiveness of perikon crystals?

A. 2. Washing them in carbon di-
sulphide will renew the sensitiveness to
a certain extent.

Q. 3. Can an antenna be built and
work properly as the one shown ?

3. Yes, but it is not as good as if
the horizontal part were on a straight
line.

Boritilier, Massachu-
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As a Marconi_wireless
operator you will have a
chance to visit all the
important and interest-
ing places in South America.

You can readily train yourself to become a
operator at our school. Working every d

¢ government license we assure you of a good

in Europe and elsewhere.

actual Marconi instruments, the course is fascinating and as soon as you have finished and obtained

Join the next clsss—heginning in June.
once for full information and rates,

MARCONI WIRELESS TELEGRAPH SCHOOL OF INSTRUCTION,

See The
World and
Get Paid
For Doing It

wireless
ay with

position.
Write at
Don’t delay.

1120 PROSPECT AVE,
CLEVELAND, QHIO.

If you live mearby and wish to hold your prese
equipment—twelve instructors.
Prepare for

Dny Courses

a government

Y.M.C. A. TELEGRAPH SCHOOL,

THE BEST EUVENING COURSE IN WIRELESS IN NEW YORK

license—under
in Opernting and Construction
Evening Courses in Engineering, Operating, nnd Drafting
Spanish for Operators
New class in Engineering starts June 30

nt position, while studying at night. Complete

a Marconi Engineer

143 East 86th St., New York

TELEGRAPHY TAUGKT |

IN THE SHORTEST
POSSIBLE TIME

l

LEARN WIRELESS
Telegraphy

. The dem-n.d for good wireless operators, not technical men, is
increasing daily. Thisschool fits the student to hecome
an expe rt operator in the shortest possihle time.
Call or wrile for circular.

BARRETT'S WIRELESS SCHOOL,

344 E. 152nd St.
' New York Cit

The Omuigraph Automatic Transmitter combined
with standard key and sounder. Sends your tele-
graph messages at any speed just as an expert oper-
ator would. Five styles $2 up. Circular free.

Lonnigrapi Mig. (o, 3924 Cortlandt SL, New Yorb

LEARN WIRELESS
See the World.— Big Opportonities
WE PREPARE YOU FOR GOVERNMENT LICENSE
Our Graduates Make Good

Kenosha Wireless School
AVE. M. KENOSHA, WIS,

Learn Wireless, Rallroad, and commercial telegrapby; classes
day and evening; latest wircless apparatus used; pupils receive
wireless messages from ships and stations many miles away.

Rebuilt Typewriters at Wonderful Savings

All makes, all prices, all bargains.

reorganized and must cash in immense

),F"’ stock. Will give $5.00 worth of supplies

A free. Write for special list D. Phone
g 5678 Barclay.

Consolidated Typewriter Exchange, Inc.

Have

Write or call for descriptive matter, terms and bulletin

giving positions beld by our graduates.
The PAINE Uptown BUSINESS SCHOOL
Box A 1931 Broadway, near 65th St., New York City

This Lamp Type of Detector

is the handsomest and most
sensitive on the market. If you
want to hear distance you bave
got to have it. Sent ready to

(Bstablished 1881) 245 Broadway, New York
ALL

TYPEWRITERS waxes

$100 Underwoods, Smiths, Olivers, Remington,
etc. from $10 up. Every machine in perfect
condition, guaranteed two years, with privilege
to exchange at any time 300 tvpewriters at
$15 each while they last. Write for our cut rate prices and Free
Trial Offer.

ALL MAKES TYPEWRITER EXCHANGE CO.

MEIST N, Clark St., Ashland Bik. CHICAGS, ILL.

operate. PRICE $12.00.
Send Zc. stamp for literature and
hscount

J. F. ARNOLD

- 243E.1185¢t, N. Y. C

We can fnrnish any book published.
Write Book Dept., Modern KElectries,
231 Fnlton St., N. Y.

Arithstyle

Handiest, Fastest, Cheapest, COMPUTING MACHINE
Adds, Bubtrasts, Multiplies, Divides.
Carries A ] KResets 1y.
Easily moved over page, fixed to desk, carried
hand or pocket. 5in. x21-2 in. xt in. Weight, 360z,
Write for Booklet. Attrastive Agemts" Propositiea.
ARITHSTYLE CO., Suite B, 118 E. 98th 8¢, N.T.

When writing, please mention

*“Modern Electrics.”
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L he Fra Magazine

11 AN

-

ELBERT HUBBARD'S

BOOK of

BUSINESS

TWO DOLLARS

N this, the latest book  writien

by Mr. Tubbard, business i<

treated  from  every  possible

standpoint, and hy @ man who
has had a varied and extensive experi
enee in many lines of trade.

Very few persons have had the oppur-
tunity to meet the great business men of
America as has Mr. Hubbard., For
twenty years he has visited factories,
banks, stores, general offices, and studied
conditions at first hand.

IS most valuable buok is to be given
as a premium with a subscription to
The Fra Magazine. ‘T'he subscription-
rate of The Ira is Two Dollars a year.
9 Your subscription is solicited. 1f you are
already a subscriber to 7/e I'ya you may have
the Magazine sent to some onec else and /e
Book of Business will be sent to you.

The Roycrofters,
East Aurora, New York

I enclose Two Dollars for THE FRA
Magacine for one year, and THE BOOK OF
BUSINESS, as premium.

Name

Address

Foreign Postage, Canada excepled, Sevenly-five cenls

e e Il 1 e BB 35 0 ™ 0 Y2 ™ £F M

When writing, please mention “Modern Eleotrics.”

MODERN ELECTRICS

Vol. 6. No. s.

ROTARY GAP WITH A SPARK
COIL

(2347) Ray 190 Yates, New York,
guires
Q. 1o Inthe Jannary issue | noticed

an article on the use of the rotary cap
with a spark coil. Would the results e
the same if the current were to he inter
rupted instead of reversed ?

Voo While the results woukl not
be quite s satisfactory as with the re
versing method, the rotary gap could
be run with an interrupter in this Wiy

€. 2. Is there any other method of
using the rotary gap with a spark coil

\. 2 No. None that is satisfaciory,

O, 3 Would  the vap
seribed in the January issue give o pare
wiave ?

Series

A3 No.
INDUCTION
f248) Reve L K Bright, Ohio,
wriles:

Q. 1 WIlL T be bothered by mduc-
ton from the cleetric light wires if |
put my acrial at right angles to them?

A. 1. No, we do not believe that vou
will be bothercd by it.

Q. 2. Where can 1
spreaders?

A 20 We must refer you to our ad
vertising colummns for this article.

(). 3. What and where are the near-
est commercial stations?

A, 3. The nearest stations are at
Cleveland,  Buffalo, Chicago, Toledo,
\shtabula and numerous places on the
Gireat Lakes,

get  bamboo

MECHANICAL CONVERTER

(2449) W. \. Irvin, Missouri, asks:

(). 1. Can the rotary gap and me-
chanical converter be used on 110 volts
AL C?

Ao 1. If you have A. C. there is no
1se in using a converter even if it could
be used. The reason for using the con-
verter is that when a vibrator is used,
the interruptions are irregular and the
secondary voltage is consequently rreg-
ular. The rotary spark gap can be used
with a spark coil run on A. C. without
any  converter. Proper  precautions
should be taken, however, to limit the
current taken by the primary from the
A. C.

Q. 2. Do the teeth of one side of the
converter have to be any certain dis-
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Why Not Assure Yonrseli a Delinite

INCOME FOR LIFE

Thus providing for the education of your children, the per-
manent care of your family and for a comfortable old age?

-

L
-2
e

H
‘\&l >

‘

1Z€

) -F II, "!/,‘_E t: 1

What of the
Child’s Future?

This little 6 year old
girl is a ““Pecan Enthu-
siast’”’ and owner of one
of our Groves that assures
her an annual income of
at least $1000 when she is
15, and of $2000 or more
when she is 20 years of
age, and of an increasing
income for her entire life-
time. Small monthly
payments will soon enable
any parents to make the
same provision for their
children.

“Discussing Pecans at Afternoon Tea’

The Atianta (Ga.) Journal, in speaking of Paper Shell Pcecan Groves as an investment, savs: * Parents and guardians |
of children will find in this industry safety and surety of annual income throughout lifc,.which can be reached by no

other investment,

YOU OWE IT TO YOURSELF
FAMILY TO CONSIDER THIS OPPORTUNITY

IF you have a surplus fund, small or large, to
invest and want the full earning capacity of
your money.

IF you can systematically put aside a stated
sum per month, quarter or year.

IF you are thinking of taking outa life insur-
ance policy and would like to leave an annual
income equal to the face value of the policy and

A Pecan Grove

vou than the same sum

today for “FORTUNES

s, Offer to small investors.

invested in Life Insurance.
IN PECANS” and our Special Limited
You can secure a two, five or ten

AND YOUR

yet do it at one-fourth the cost, as well as reap
benefits while you live.

IF you desire to provide a sure way of pro-
viding funds to educate your children.

IF you want to provide for your family or your |
old age in case you lose your earning capacity.

IF concerned about any of the above mat-
ters, you owe it to vourself to investigate what
our pecan orchards can do for you.

Assures You an Income for Life
and is many times more valuable to

Write

s, acre Pecan orchard in the best possible location and at lowest

St.
Andrews
Bay Nursery *-
& Orchard Co.

\\ prices either for outright purchase or on easy monthly payments.
s It is rare that an opportunity of saving and investing money
in small amounts where it will yield such large returns with
. absolute safety of principal is given the business man

W Broadwar, N. Y- ¥y of today. If you can save $5.00 or over per month

Please mail me“‘For-
tunes in Pecans
particulars of yourspecia

| offer to small investors.
Name . .

Addresshae aps oo ts 5d v N

" N, —why not own a Pecan Grove? We will take
\ permanent care of it for you if desired.

v St. Andrews Bay Nursery and Orchard Co.
\\lll Broadway

A few Business Men wanted to represent us. A good whole time or side line proposition |

NEW YORK

When writing, pleas~ mention “Moders RElectrics. '
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You Can Vary the Tone or
Pitch of Your Spark

at will by using the

BARNES VARIABLE
SPEED A.C. MOTOR

on your revolving spark gap.

Made in two sizes suitable for direct con-

nection to any gap from % K.W. to & Kw,
or larger, and in-
stantly variable in
speed from 2,000
to 7,000 revolu-
tions per minute
witheut the use
of external resis-
tance or other
regulating devices.
Absolutely reliable
and politivelz
non-heating. Hig
efficiency at all
speeds.
. The Barnes Mo-
tor is indispensable te Dentists, Jewelers, Tool-
makers, and all who require a reliable source
of power at variable speed on A. C. and D C
circuits,

For the Motion Picture Machine, the motor
is an_ acquisition. The simplicity of the con-
trol is invaluable under such circumstances.
Let us send you free catalog.

BARNES MFG. CO.

777 Belmont Street, SUSQUEHANNA, Pa.

l HOUSE OF ELECTRICAL NOVELTIES

Famous “FRANCO"’
Flashlights, Batteries

and Miniature Lamps

The above illustrates our Pistol Flash-
Light—A Favorite

C let ith Tung: ;n
. Lg:g :nedvl'}atter: .. 0 $ l -50

AT YOUR DEALERS

Interstate Electric Novelty Co.

New York Ohicago
99 Park Place 8506 8, Sth Ave.
San Frenoiseo
111 New Mentgomery S8%.

When writing, please mention “Modern Electrics.”

Vol. 6. No. s.

tance from the teeth of the other side?
2. 2. No, so long as the teeth are
evenly spaced.

WIRELESS LAW
(2450) Arthur johnson, Missouri,
writes

Q. 1. Some time ago 1 was told that
a new law had been passed (in Missouri,
1 think) that amateurs could not send
more than one-half mile because it in-
terfered with commercial work. Is this
507

A 1. We have never heard of any
such law and should think that you,
being a Missourian, would not believe
anything until you saw a copy of it.

2. In using the electric current
with a transformer, reducing it to two
volts, is there any danger of getting a
bad shock from your spark gap?

A. 2. We do not understand your
question. \Where are vou using a spark
gap in connection with a step down
transformer? If you mean that you
pass the two volts through a spark coil,
there is some danger of getting a shock,
the severity of which depends on the
size of the coil.

VERTICAL AERIAL

(2451) Otto [arrill, New
asks:

Q. 1. Can T receive messages with a
vertical aerial running up the side of
a building ?

A. 1. Yes, a vertical aerial is a very
good type for receiving.

Q. 2. To what wave length can I
tune using a small E. 1. Co. tuner?

A. 2. About 800 or 1000 meters.

York,

FLICKERING LIGHTS
(2452) R. M. Mueller, Canada, in-

quires:
). 1. What to do for flickering
lights®> Tlis coil draws about 200 watts

and the lichts flicker dreadfully.

A. 1. The only thing to do in this
case is to run a separate line from the
mcter or from the main distributing
panel to the wireless room. This will
prevent flickering to a great extent. The
wire used for the line should he heavy,
about No. 70 B & S,

Q. 2. The resistance coil which is
always in circuit, heats up very quickly.
What can be done to remedy this?

A. 2. The coil might better be re-
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“Electro”
Commercial De-
tector Stand.
%" Itallan Mar-
ble base and
patent Rotary
Sliding Cup.

HEADQUARTERS

e e e

Unijversal OQe-
tector Stand
with Patent
Rotary Detector
Cup. The finest
low priced detec-
tor stand on the
market to-day,

The finest Detec- It does anything lift up the entire
tor money can and everything }Igrllggonephon:celv:;;
buy, irrespective an expensive de- wound to 2000 ohms
of cost, Greatest :ﬁfc‘?l:] f‘u"‘:’d“ﬁm with No. 40 Copper
range for adjust- ot {i)c(se("tor s wire, German Silver
ability. Price furnished s bands with real

quantity of soft metal for mounting crys-

2000 Ohm Tele-
phone head gear.
More of theeo phones
have been sold last
year than any other
make. The magnets
are so powerful that
their magnetism will

leather coverircg.
Money back if ot

with felt bottom,
$ tals or minerals Price $1.50.

l entirely satisfled. Set complete $4.50.

{
Bull Dog Spark Elect ,
] D ectrolytic Detec
Coils. The acme KIOQN J};ale(’s I tor. the most sensi-
of perfection in Coll. Over 12,- | tiso Detector so far
coll building 1 ook, e discovered,  bearing
These colls give hot Lo | none. Cannot get
fat spark and are day Guaran- out of adjustment
Boarsicedllt teed to transmit | 1i1ke crystal detec-
or one 100 miles. Price, tors  Wonderfully
: Joa. | $8.00, ; ! I itive Price
1, Col, $4.00; 17 Coil, $5.25. | JUAAEES
- e am e = e e —— = = = = ——— = = = = am = e e e mm
e i ! Electro Leyden Jar with
Rotary Vari- Loose Coupler; | new Binding Post and >
abie Coum- | has a wave metal top. Cannot N
denser. Has length of about | be damaged .90‘}_
the marvelcus I 800 meters. Will | 1 Pt 750.; 1% °9q’eb
(;:'lpndty o;: 01 A pcateh most any Pt., $1.00, 49 \,b:;\\e
M. F. n- o ® | of the large sta- & <
tirely new = | = lt.lons, Highl 3 \v.g{oeo.x
principle with- | grade finish all o Ty
out any plales through. Primary bare wire wound, two ! <~ O e 20
to short circuit. At the same time ease sliders. ~ Seconlary silk wire wound. | = 0% 1%\ ’~°° “c:\" <
of adjustment. You cannot do without Satlsfaction guaranteed. Price. $4.00. o Ty Gt S 4;"&
one._ Price. $4.00. | | PR Sl T VNS
) Yo fin [ gt —_— e e - — e — .- e o —— ‘:)\' é\)ao\be}ivg"\’;;;
Rheostat Reg- W% o 0‘:;0‘%& o(\° o&‘.‘ &
ulator; our lat. Static machine gives 2!," S T o TP Ko
est type. Has && L Sp'ark] guaranteed. »'bvo 'b\'\‘b‘(\,}\ 'b& c’oé ) X C,e
Rolntry "hadllurs:; Mpeu] {;xll_.ngliu;:me?m- @q‘& Q&&Q "b’\"‘(&i (¢ b% RS
M - S Simply  turn  the | S Ox8, L0 W, Y T
{ hard rubber crank, and ma- RSV Q‘c‘»vv"t.o\bo.
handle, Looks chine  sparks. 3",;.(\\0‘ »® 'b\go‘ \)5‘ ‘°’b9\ ,b(‘b\_ \'c(\“ < 4\:0
right, works Price, $4.50. SN Y0 O T Ve W, € L
d o > © S P & Ve 252
right, price % ob\"obo‘ SORIORS 0‘,_:.0&1_ &
right. The finest s 9,;.9 «© ('\{v ) os)" \\0&’60&5\ 3 © -7
Rheostat on the market to-day. [Price S NE B0 o 4‘& W e (0%
$.60. A AR SR PN S
2 So OGO E CUNF Al eX 22
N o B PP O e
ge"‘ 'b\\@\b "’\ 'b@e" \,’5\ \56\ Y & \e°\ "ok o ‘}’ 9
PN S O v Lol N Y’e e‘;\'b‘_ ‘,".- o
6V. 60 A. H. Electro Storage Bat- .0&%\)‘(\6&?&&"@%?:@% o o‘:oo‘t&g\\@} \‘:\,
tery to run your spark coil, your NS 'b(\& S 4209\),\&-&960‘ fb‘de 0’0.&’ o\/ \e‘"q,ﬁ\s.
lights or for one hundred other &8 o”\e&?@sc‘ﬂe TN eré ‘o0 e\ee O 1, S°Q¢°g.‘$
purposes. Treated oak case, QQ(Q)\ Lale «r\'\o“" 0\43%" < Q"b,i\” é}-&o ~dp i 5 Q\\(‘\s
bard rubbe DE RGN E M SRR Il TR
ard rubber jars, hard rub 'S b°+Q e VaPae. L2 ¢ A RSN ‘
ber vents, heavy plates, o (‘\ A \’~,b4$$y€q<b° ’9&00(\'390 9% M \t}.\ &
Batteries guaranteed for o alo 2o 4t Q@‘Oo"‘c"\o'bQQ-'b x\o(\b 7 LYy \d
; $haVee (@0 ¢ Qe Tt o 4 ~ &
one year. Price, $8.00. o \‘_o‘ Pl S ,,(\Q\\ Aty ‘0‘6‘0 & o & ®aia & ELECTRD
The same battery 6V. 40 A. H. < TE 0P "0“‘ OISR < BN @ IMPORTING
$6.25. DT ARQLY SV o0 S D 4 N a? s . g® 0.
L e e o — — — R S R R G P SSDNTS 9@ 233 Fulton st.
& $ 15’( <Q‘ S O OAQ}(‘&O‘Q;! & \“l R A S L d New York City.
' RN T ‘\04.‘9 co” &3‘;“\%’4 @ A lenclose
9&9 2 e N, S N4 P S e é,“ herewith  3c.
7] DRSS R IS @C/ S0 R 2 stamp for which
XY ) PN ‘-Q\,, & L ,b&‘ ”éo please send me
R 00"(,, e Y o' » your 212-page Flec-
A beautiful Wireless Code Chart on o & ¢ | trical Cyclopedia No.
heavy cardboard will be sent absolutely o oé 11 at once, eontalning
free to you if you will send us a postal- 450 (llustrations and over
card giving us the name of the dealer in @ & 1500 electrical artioles and

valuable information on electri-

9 . If you do
your town from whom you bus H cal and WIRELESS subjects, also

not buy in your home town give us the name

4 N = less Telegraphy.’
¢ the eompany with whom you deal & 3 Treatise on Wirel
?hs Code Chart containing Morse, Continental and Ve ‘q'_q‘\# @q\m 0’¢®~
Navy codes will be sent to you IMMEDIATELY. v Q $(\¢’ 'é’ BN ’0 \\Q, Name
DO IT NOW. R

THE ELECTRO IMPORTING CO., ORI 4 O Address

233 7 Fulton St. New York. w L)
* < City

please mention ‘‘Modern Electrics.”

When writing,
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What Have You Invented?

Your invention may be worth thous.
ands of dollars—if it is commercially
developed.

Our Specialty is developing inven-
tions of all kinds—electrical as well as
mechanical. We secure capital for ex-
ploiting patents of merit. We build
mstruments and apparatus to order,
according to your own design with
greatest accuracy. We make parts of
brass, aluminum, iron, steel, hard rub-
ber fibre, etc., of all description and in
any quantity. Tools, c‘)unche.s, dies,
drills, jigs, gauges and special ma-
chinery. Drawings under the best me-
chanical advice.

q Let us give you a demenstration of our werk

Here is something entirely new in

Razor llones. It is a mechanical de-
vice developed in our shop. and users
say, *“It's worth its weight in gold.”

et us send you one of these remark-
able hones postpaid for $1.00, or if you
do not need a hone for your own usc,
you can make a handsome profit repre
senting us in your tcrritory.

Write to-day for nzent prop-
osition.

MULLER & JABLONSKY, Blggsker and Bark Sts.

Trade Marks and Copyrights

Send your business direct to Washington.
Saves time and insures better service.

Personal Atteation Guaranteed

30 Years Adtive Practice
BOOK WITH TERMS FREE

E. G. SIGGERS

Patent Lawyer

SUITE 2, N. U. BLDG., WASHINGTON, D. .
ATENT 17 N, Patent Oftice
Patent Lawyer
Patents, Trademarks, Copyrights, Patent Litigation
Aandbook for loventors. “‘Protecting, Exploiting and Selling

Ex-member Examining (‘orps
8 McGill Bidg., Washington, D. C.
luventions’" sent fice upin requert

DON'T EMPLOY MAKESHIFTS

We want every experimenter in Electricity
and Mechanics to send for our small parts
lists numbers 1 and 2. We have parts for
transformers, coils, couplers, spark gaps, de-
tectors; also rough stock, books, and anything
experimental. e make anything for you at
reasonable prices. Send stamps for lists.

WOODSIDE ELECTRICAL SHOPS, Metuchen, N. J.

When writing, please mention “Moderrn. Electrics.”

Vol. 6. No. 3.

placed by a coil of heavy wire wound on
an iron core. The right amount of wire
must be determined by experiment.

QUENCHED ARC

(2453) Bernard Waexler,
vania, writes:

Q. 1. I understand that in order to
produce an arc between two electrodes,
they must first be brought in contact
and then separated a short distance. 1f
this be so, then how does the so-called
quenched arc take place if the plates of
the gap are not connected and hence are
not in contact? The voltage on which the
gap operates is entirely too low to send
a spark across the gap, no matter how
near they are hrought together.

A, 1. The voltage on which the gap
operates (about 500) is sufficient to
start the arc, except in cases where very
low power is nsed. In this case, a drop
of water or acid (very dilute) is placed
n the center of the separating disk. This
suffices to start the arc in every case,
The distance between the clectrodes in
this form of gap is never more than one
one-hundredth of an inch.

Q. 2. Will this gap operate on A, C.
and will it produce a high pitched note
on sixty cycles?

A. 2. This gap will operate on sixty
cycles, but we do not think it will pro-
duce a high pitched note.

Q. 3. Could T regulate my appa-
ratus to obtain a wave length of two
hnndred meters with this gap?

V.3 Yes, provided that other con
ditions, such as the sending condenser,
inductance. and aerial are of the right
proportion.

WIRELESS LAW
Wm. Wheeler, New York,

Pemnsyl-

(2454)
asks:

(). 1. Are amateurs permitted to usc
sets  containing the Electro-Tmporting
Co's instruments?

\. 1. Sce article, “The \Vircless
\matenr and the Wircless Law,” in the
January and February issues.  1f these
instruments can he made to produce a
pure, sharply tuned wave of 200 metres
or less, they may be used.

TUNING

(2455 George Pittman, Texas, in
quires:

(). 1. In tuning with a loose coupler
there are so many different adjustments
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ATENTS

TRADEMARKS AND COPYRIGHTS
Secured or Fee Returned

Send model or sketch and description of your
invention for free search of the U. S. Patent
Office Records.

OUR BOOKS maliled free to any
address. Send for these books; the
finest pnblications ever issued for
free distribntion.

HOW TO OBTAIN A PATENT. Qur illus
trated 80 page Guide Book is an invaluable book
of reference for inventors and 100 mechanical
movements illustrated and described.
FORTUNES IN PATENTS., Tells how to in-
vent for profit and gives history of successful
inventions.

WHAT TO INVENT. Contains a valuable list
of New Ideas Wanted. Also information regard-
ing prizes offered for inventions, among which is a
Prize of One Million Dollars offered for
one invention and $10,000 for others.

PATENTS THAT PAY. Contains letters from
successful clients. List of Patent Bnyers.
Also endorsements from prominent inventors,
manufacturers, senators, congressmen, gOvVernors,
etc.

We advertise our clients’ inventions free in a list
of Sunday newspapers with two million circulation
and in the World's Progress. Sample copy free.
Electrical Cases a Specialty. We have
secured many important electrical patents.

Victor J. Evans & Co.
Yicar Bdg., 724 9t 51, K. W., WASHINGTON, D.C.

DRAWINGS FOR INVENTORS

Working drawings made from your
sketches or patent. Engincering advice
given. Inventions practically developed.
Write for full information
L. N. GILLIS. Victor Building, Wasbington. D. C.

EUGENE B. CLARK
Solicitor of PATENTS and TRADE MARKS

SPECIALTIES
GAS, METALLURGY and MINERAL OIiLS

VICTOR BLDG., 724 9th St., Washington, D. C.

& PROTECT YOUR IDEA! &)

PatentsThat Pay

“MY TRADE-MARK"”
* Your business will have my personal atlention."—E. K.V.

3851, S30.99 MADE O MY CLENIS™
‘*What and How to In-
BOOK vent—Proof of Fortunes
in Patents” Free, con-

taining: “‘Patents Wanted,” ‘‘How
to Advertise Your Patent,” etc

FREE: Instructive 112-page Guide
Book mailed upon request.

REFERENCES

Lincoln National Bank........ Washington, D. C.

Little Giant Hay Press Co.......Dallas, Texas

Electro Importing Co......... New York, N. Y.

American Railway Appliance Co.....0Oil City, Pa.

Farmers’ Mfg. Co............. Norfolk, Virginia

The Consolidated Conveying and Elevating Co.,
Lansdowne, Pa.

Warsaw Paper Box Co...........Warsaw, N. Y.
Butler Engineering Co....ovovvvevnns Akron, Ohio
Garl Electric Co...ovvnernniiiiianns Akron, Ohio
Gray L.ithograph Co............ New York, N. Y.

Expert-Prompt Services. Highest References,

E. E. VROOMAN

Registered Patest Attorney, Patest Litigation, Patest Lawyer
809 FSt., N.W, WASH, D.C.

My officcs are located acr: ss the street from the U. S. Fatent Office,

LAURENCE J. GALLAGHER

Formerly Assistant Examiner in the
United States Patent Office

Patent Matters in the
Electrical Arts Specially

Correspondence Invited
2 RECTOR STREET NEW YORK

We manufac-
ture METAL
SPECIALTIES
of all kinds, toorder; largest equipment: low-
est prices. Send perfect sample for
low estimate and best expert advice FREE

THE EAGLE MFG. CO., Dept. D, Cincinnati, O.

PATENTS SECURED

Send sketch or model for search. Book
containing over 200 wmechanical movements

Advice and search free.

W. N. ROACH, Jr., 512 Matzerett Bidg., Washington, D. C.

Patents Procured and Sold

Your idea will have a cash value when patented:
build a business on your idea or patent and sell it
outright; good inventions make fortunes; copyright,
trademarks and designs also; BOOK FREE; send
sketch to-day.
H.J. SANDERS
2 Crilly Bnilding, Chicago.

PATENT

THAT PROTECT AND PAY
BOOKS, ADVICE AND SEARCHES FREE

Send sketch or model for search. Highest References
Best Results. Promptness Assured.

Watson E. Coleman Patent Lawyer
624 F Street, N. W, Washington, D. C.

PATENTS e

terms.
A. Wedderburn, Pat. Atty., Dept. M., Washington, D.C.

When writing, please mention “Modern Flectrics.”
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MIATT procures
PATENTS
1868-1913

G.W. MIATT, Counselor at Law

Sellcitor of U. S. and Foreign Pateats, otc.
Offices: Temple Court, 5 and 7 Beskman St.. NEW YORK
‘Phone, 5437 Cortlandt; Night, 3390 Morningside

FREE--Send for This
Large Illustrated C;:t—alogue of

HOME-STUDY Books

Electricity, Engineering, Carpentry,
Building, Painting, Business
Check the subjects you are interested in

and mail it with your name and address,
We will send full particulars by return mail

...... Electrical Enginsering Gas Enplne Engineer
... Elue. Light and Power Sapt. Automebife Mechanician
...... Electrical Wiring Beokenper
.Teleshoas Expert Plembor
. Architect Masen ond Brickiayer
Buliding Contracter Carpeater
.Architecteral Draftsmas .Peinter, Signs and Card Writlng
..... Concrote Faglaaer ....Lotter Writisg
Mechaaical Draftsman .. Ra Ireading
...Steam Enginoor ... Motermas
...... Statiesary Engineer

FREDERICK J. DRAKE & (0.

D 22 = 1325 Michigan Ave. CHICAGO, ILL.

When writing, please mention “Modern Electries.”

ELECTRICS Vol. 6. No. 3.
to be made, viz., the primary, the sec-
ondary, and the variable condenser, 1
should think that if either of these parts
were to be slightly off the tune the sig-
nals would not be heard. Also if the
operator were to be listening for a cer-
tain station and happened to have the
detector poorly adjusted, that he would
not know whether it was his detector or
loose coupler which was “on the fritz."
Am 1 right about this and how is this
difficulty overcome in practice?

A. 1. When properly adjusted, the
loose coupler is a very selective instru-
ment.  In practice, however, it is found
that the wave sent from the sending sta-
tion is usuaily more or less damped. This,
together with the resistance in the re-
ceiving circuit, makes the signals tune
pretty broadly when the secondary is
pushed well into the primary. In tuning
with a loose coupler, to gef the best re.
sults the primary should be adjusted to
the wave of the incoming signal and
then the secondary is adjusted to the
same wave. The variable condenser is
used to tune the sccondary in smaller
steps than is possible with the secondary
switch alone and also to give the sec-
ondary a greater range of wave length.
Therefore, the sccondary  switch and
the variable are identical in their function
and the switch is seldom moved until
the variable is at the highest or lowest
capacity.  The secondary may then be
drawn partly or wholly out of the pri-
mary and the variable condenser read-
justed to still further increase the se-
lectivity, It is found in practice that a
slight ditfference in the adjustment of the
primary or secondary makes very little
difference in the strength of signals. A\
skilled operator alwavs knows where to
find each station on his receiving set,
as there is not a great difference in the
tune of stations except of the different
classes, such as the commercial class
and the navy class. Tn the Marconi
multiple and valve tuning sets there is
provided a switch to change the con-
nections.  Thus, when the operator is
waiting -for a call from any ship or sta-
tion, he puts the switch on the “Stand
By” side (Untuned), thus enabling him
to hear signals with widely varying wave
lengths.  \When he hears a station call-
ing him, he throws the switch over to
“Tune” and adjusts his tuner to the
wave of the station calling.



August, 1913. MODERN ELECTRICS 519

WIRELESS

M@”‘ 6ot RECEIVERS

) are very small, comfortable to wear and —
sensitive to the slightest vibrations. The
shells are of aluminum, with rubber ecar
pieces. The head bands are steel, rubber

covered. Complete set weighs but 10V2 7>
>

ounces.
EVERY SET IS GUARANTEED

The Holtzer-Cabot Electric Co.
Chicago, il. Brookline, Mass.

Send for Booklet 20E3

ANOTHER OPPORTUNITY | | WIRELESS COURSE FREE

Complete in 20 Lessons

With each purchase of $1.00 worth of
our Wireless Material we give you a
Lesson, from 1 to 20.

Western Distributors for the
Electro Importing Co.

SAME CATALOG SAME PRICES

TO PROCURE A

Wallace Valve Detector

AT OUR

Special Bargain Price

For the benefit of those who wished to avail
themselves of the REDUCED PRICE of
$12 or $17, with 4-40 storage battery;
but who were not yet prepared to send in
the money: we have extended our offer in
the July issue to Sept. 15th.

POSITIVELY NO ORDERS filled at the . X
REDUCED PRICE after Sept. 15th. Static Machine $4.00

Folder for 2 cent stamp. (No postals.)

WALLACE & CO. Anderson Light & Spec. Co.

59 Fifth Avenue New York

Boys
in Chicago and
vicinity are in-
vited to call and
look over our
line. We also
carry a General
Line of Xlec-
trical Supplies
and Novelties.

176 No. La Salle Street, CHICAGO

(Between Lake and Randolph)

Our Wireless Supplies are
. GUARANTEED
Since the wireless amateur is limited im
power, it is essential that he use those devices
that give the maximum distance.
Therefore we have designed the
X ROTARY SPARK GAP
for, with one ilowatt limit, the amateur must
jmprove his transmitting device in order to be
he?)rd at all,h d
isc, ¢ inches in diameter. Renewable Zine
Gaps. Mounted on fibre base, so as to ‘I:.
_ screwed directly to table,
This Rotary Spark Gap has been constructed to give a spark frequency of 500 s second, but
by the use of a small rheostat the frequency may be varied at will.

WHAT WE GUARANTEE
Ist. To operate with perfect satisfaction up to one Kilowstt. With motor to operste en 110 volts 4. C. er

2d. To give a hirh musical note.
34" To be free from heating or srcing when used at its rated capacity, With motor to operate on 4 dry cells,

4th. To be free from sny mechanical defects. Sond your order do-day or write for troe descriptivg umu
HALLER-CUNNINGHAM ELECTRIC COMPANY 438 Market St., San Francisco, Cal
ALLER-CUNBINGE VS, Bhastern Distributors, 482-48¢ St Clair St Teledo, o

D.C, . . . $12.00
Coe 8.00

When writing, please mention “Modern Electrics.”
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Read Wireless in Three Weeks

with the nmew wonderfal iostrument
THE. TELECODE You learn by hearing
the exact wireless suund of the letters
and they appear tu coine from a distant
station  You cac repeat any letter or
number of letters in a flesh. Send
stamp forcircular. Price prepaid %1 10

. THE NICHOLS ELECTRIC Co.
V35 Frankfert St NEW YoRk

SPECIAL THIS MONTH ONLY

6-186 0. p Carbou Lawps i2e.
2-e. p. Carbon lAnlpl the.
Key Soehu . 12¢.
Rosef 10¢c.
Svlil Koobs .0le.
3 foch Pore. Tubu Olc.
Susp Switches N 23¢.

Everything Lle«lrwal
GLENN SABIN & CO., Amherst, Mass,

HOT WIRE METERS

FOR MEASURING
HIUH FREQUENCY CURRENTS
Our sutomatle sompeusator (patent spplisd
for) protects against atmcspheric aud ex
ternal tompornun changes.
Standard range, o 700 willlamperes
Other callbrations bum to order.

Victor i lectric Compan
Jacxvox BLyp amp Rosgy Svamzv, CHICAGU

/

for the Wireless Amateur
Electrician’s Handy Beek, $3.50
By Prof. T. O'Conor Sloane.
Oyname Bullding fer Amateurs, or Hew te Con-
struct a Fifty Watt Dysame, $1.00
By Arthur J. Weed.
Wirsless Telegraphy & Telephony, Simply Ex-
plained, $1.00
By Alfred P. Morgan.
Practical Applled Elootﬂdu. $2.00
By David Penn M
Wireless Tolnruny A Telopheny, $1.5¢
By L. Hoppough.
Oynamo Elsotrie Maochinee, $1.50
By Calvin F. Swingle.
Electrical Ralireadiagp as Applled to  Steam
Raliways, $3.50
By 8. Aylmer-Smgll
Modera Elsctrical Ceastruetion, $1.50
By Henry C. Horstmann & Victor H. .
Modern Wiring Diagrams and Desoriptions, $1.50
By Henry C. Horstmann & Victor H. Teusley.
Pmmu Armature & Mapnst Winding, $1.50
By Henry C. Horstmann & Victor H. Tousley.
Eloomclnt Operating & Testing Manual, $1.50
Heary C. Horstmana & Victor H. Tousley.
Elementary Electricity Up-te-Date, $1.23
Sidney Aylmer-8mall,
Electricity Made Simple, $1,00
By Clark Caryl Haskins,
First Steps In Eleotrisity, $1.00
By W. Jerome
Easy Electrical Exporiments & How te Make
Them, $1.00
By L. P. Dickenson
The Handy Vest Pesket Eleotrical Dictlenary
(Full Leather), $ .50
q W\: Weber. 00
torape Batteries, o
J. T. Niblett.
Telography Self-Taught, $1.00
By Theodors A. Bdisen,
Oporaters Wireloss Tolograph & Telephone Hand
Book, $1.00
By Victor H. Laughter.
Elomentary Chemistry Selt-Taupht, $4,00
By H. B Roscoe.
Telepraphy and Hew to Lears It $ .50
By Wilson F. Frederiok,
100, Extra for any of the abeve hooks by mall.
When ordering always give name of suthor.
231 Fuiton Street NEW YORK

ﬁj

please mention “Modern Electrics.”

When writing,

Vol. 6. No. s.

ELECTRICS

LONG VS. SHORT AERIALS, DE-
TECTORS AND ROTARY

SPARK GAP
(24500 Lowell I Lloyt,  Maine,
asks:
0. \Why s it that a short aerial

as efhicient for receiving as a long
It seems 1o me that wire on the

15 1ot
ane’?
tuning coil is just as good as wire on the
acrial.

AL Wire wound on a tuning coil
15 by no means just as good as wire on
the aerial for several reasons,

First, it is usvally of a much smaller

diamcter and has  therefore a much
higher high-frequency resistance,  Sec
ond, the distributed capacity is nuch
greater. Third, its inductance is higher.

These three f.l(l()lb combined plmlm ¢
a much higher impedance, or apparem
resistance, which chokes back the high
fuqucmy current set up in the .wnl]
ind leads to weaker signals. An increase
in height increases the voltage generated
in the aerial, while an increase in length
increases the current induced in  the
acrial by the incoming waves.

Q. 2. It is advertised that the Au-
dion, clectrolytic and peroxide of lead
are the most sensitive detectors known,
Is not the perikon more sensitive than
these?

A. 2. There is a great diversity of
cpinion in regard to the relative sensi-
tiveness of detectors. The Audion is
generally admitted to be the most sensi.
tive detector in common use, but the
difierent Audion bulbs vary greally in
sensitiveness.  I'erikon is regarded as
cqual to or slightly better than the clec-
trolytic, and galena as slightly better
than the perikon. Each operator has his
favorite detector, which he is ready to
back against all comers.

(). 3. Data for a rotary spark gap
to be used in connection with a 1 kw.
transformer,

A. 3. The plugs should be about
three-eighths of an inch in diameter.
The number of plugs and the speed of
the motor should be such as to give a
product of about 800o. Thus, if the mo-
tor has a speed of forty revolutions per
second, the plugs should number about
twenty. This will produce a very high
tone,.
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DUCK’S &hinemiss CATALOG

CELEBRATED FERRON DETECTOR Mailed for 6c. stamps or coin, which you may deduct on first

It yot remains the pese of all Detectors U- | order of $1.00. Great cost of catalog an low prices prohibit dis-
censed for private use. Price ouly 5, The tribution except to those really interested. Save 25 to 33%
Ferron Detector ocontains the same high on Standard Electric Goods by getting this big
grade crystal and an | Catalog. -There is no catalog to take its %ace; neither will you

adjustment  equally | find elsewhere as large a variety of Standard Electrical and Wireless

s l:mlrlb“u:: %’ goods at such attractive prices,

csnsed for commer- WHAT OUR BIG CATALOG CONTAINS:

elal use which sells 100 pp. Wireless Instruments for Experimental and Cemmercial use

for $08.00. LiceDse | (wireleas section four times as large as the majority of wireless eatalegs. It
Y for private use Pef- | ontains over thirty diagrams showing how to ct all 1 of

mit of low pries. A | yneruments.) 15 pp. Telegraph Instruments of ssme quslity as used by
patron of Greenville, Michigan, voluntarily | western Union and Postal Companies. 40 pp. Toy and Commercial Moters.
writes:—With your Ferron Detestor I re- | 20 pp Flash Lights and Miniature lamps, and 145 pp. ef Home Lighting
celved the larger Atlantie Ooast stations | Jolants, Sewing Machines. Automobile Accessories, Massage Vibrators, Ammeters,
(100 to 800 miles) and have heard Key West | voltmeters, Mechanical Tools, Guns, Pocket Knives, Miniature Railways.
very clearly (1500 miles) all over land. Electrical Books and General Electrical Supplies.

THE J.J. DUGK COMPANY 432434 5t.Chir St, TOLEDO, OHIO
KNOWLEDGE 1S POWER

THE REAL ESTATE EDUCATOR

(ontaining inside information not
generally  known, “Pont” in Real
Estate, “Pointers,”” Specific I.egal
Forms for Sale, FExchange. Busld-
mg  and  Suretvship Contracts.
Bonds, Mortaayes, Powers of Attor-
ney. Leases, Landlors Agreenents,
Notice to Quit, Deeds, € hattel Mort-
gages, cte. 1t gives in the most
condensed form, the  cssentia’
Knowledge of the Real Estate Busi-
ness.  \Wnat You Neep 10 Kvow—
Wiar You OuveHT 10 KNow—
WiaT You WaNT To Know Apout
It. P1aceo AT YOUR FiNGERS' F.NDS,
Iow 1o lzcoMe A Notary PugpLic
ok ComisstoNer oF Deeps.  This
ok is an inspiration to the in-
different and a stimulus to the am-
hitious. Apart from the agent, op

Licensed Agents for the Sale of crator contractor, there is much

P ERI Ko N c RYSTA Ls prove of great m!tt?o ]‘i“o fz‘l‘lllm\(vlhi(;‘ \i\:isshcolr;ml;lc‘ sptal;:lc'(l“:]l:

\'aluation, Insurance, Measurcments, Contracts, Mort

e
Boston Variable Condenser g
25 Plates, $2.75 2

Boston Agent for .
Electro Importing Co.
Same Prices.

If goods are to be sent by
Parcel Post, sena stamps.
Catalogue 2 cents in stamps.

M. MUELLER

18 Devoushire [
22 Exchange St. |

BOSTON §

(o3
vt

) !

|

(By the W. 8. A. Co.) : 0 Lvictions ight be saved
For Amateur use only, $1.00 per set %85“}:‘,512“5\50?";3. '6‘.:5"1(;'.1‘§{<a$il:>cn.cos-.ss%"';;;p; ?735/1
LONG DMSTANsE WIRELE®S CO._ SUPPLIES K100 postpaid.
CEO. S. SAUNDERS & CO. MODERN ELECTRICS BOOK DEPT.
160 Wash
ington Strest BOSION, MASS. n fmmlu Stroet 231 Fulton Street NEW YORK
MANUFACTURERS OF THE MOST COMPLETE LINE OF HIGH GRADE APPARATUS IN AMERICA _
R_euular Qetector Cup, 25¢. Cup for ?erﬂ(on. 60c.

| DeTecTOR CUPS

I
' _ | Made of Solid Brass

WwWill it any type
' of Detector ‘

: SEND FOR OUR LATEST CATALOGUE l

|

Nickel Plated, 30c. " Nickel Plated, 75¢.
EDGCOMB-PYLE WIRELESS MANUFACTURING CO.
6031 KIRKWOOD ST. EAST LIBERTY, PA.

e ——————

If You WﬂilTakenantage of This Right Away

Iu addition to sendin; GAS ENERGY, which is the liveliest and newsiest for those
interested in gas engines, for one year, we will send you free a copy of “How to Run and
Install Gasoline Engines.” GAS ENERGY covers tbe Stationary, Portable, Automobile,
Marine, Aeronsutic, and Producer fields in a way that no other paper does. juot send B0c.
in postage or currency and we will enter your subscription for a year sad mail you gratis
copy of the above mentioned book.

GAS ENERGY CO., 22 Murray St, NEW YORK CITY

When writing, please mention ‘“Modern Electries.”



522

MODERN ELECTRICS

BOY ELECTRICS
The KNAPP LEADER—The Best

PRIC K

Quaranteed an
Represeated

Many other motors at all prices.

Live dealers cverywhere.

Order dircct or ask your dealer to show you
the Knapp line and insist on getting Knapp goods.

Dealers not already handling the Knapp tine
should ask for prices,

Catalogue illustrating full line of dynamos,
motors and elcectrical novelties free on request.

Knapp Electric & Novelty Co. Vet sist st

WE CARRY A STOCK OF
KNAPP GOODS

LEYY ELEGTRIC CO.
839 Market Street - San Francisco, Calif,

WITHOUT BATTERIES!

Of all possible annoyances the “bell-out-
of-order” is the worst—and there's no need
to endure it if you use

Thordarson’s
Junior Bell-Ringing Transformers
The Thordarson Short - circuiting
?l“;‘l‘y’ ‘(‘Eol:l;sr ep:'; cannot impair them
ect 'y in the least. Are

consumed does not 3
register on an or- | fire, fool and moist-

dinary meter. ure proof,
Write today for full particulars and new
discounts,

New List Price, $2.50.
For sale by all leading Electrical Jobbers.

THORDARSON ELEC. MFG. CO.
509 S. Jefferson Street

Chicago, 1.

— e v . Rem—

When writing, please mention ‘““Modern Electrics.”

Vol. 6. No. s.

INDUCTION MOTOR

(2457) Chas. J. Drake,
wants:

Q. 1. An explanation of the prin-
ciple of the induction motor.

A. 1. This is too lengthy to be pre-
sented here. You will find it explained
in detail in any book on alternating cur-
rents. DBriefly, it may be said, however,
that the alternating currents, when fed
into the windings on the stationary part
of the motor, set up a revolving field, or
in other words a magnetic field the poles
of which revolve round and round the
field structure or stator. This revolv-
ing field, in turn, induces currents in the
windings of the rotating part or rotor
which react upon the revolving field and
cause the rotor to revolve.

Q. 2. The address of a firm making
same.

A. 2. We must refer you to our ad-
vertising columns for this information.
Q. 3. ITow many square inches of

should be used in making a

Kansas,

tinfoil
blocking condenser?

A. 3. You have the wrong idea of a
blocking condenser. The drawing you
enclose is incorrect.  The condenser
should he connected as shown in dia-
gram given in query No. 2380 in the
May, 1913, issue. For dimensions of
the condenser, see answer to query No.
2390 in the June, 1913, issue.

OPEN CORE TRANSFORMER

(2458) Guilderoy Smith, New York,
asks:

Q. 1. Where can I obtain blue prints
of the Navy standard type 1 P 76 re-
ceiving set made by the Wireless Spe-
cialty Apparatus Co.?

A. 1. We do not think it is possible
to obtain blue prints of this set. Tf the
makers won't furnish them, and they
probably won't, you can't get them.

Q. 2. In huilding an open core
transformer. is it better to wind the sec-
ondary so as to occupy seven inches of
the core and be eight inches in diameter
or have it occupv twenty inches of the
core and be four inches in diameter?
The core is 36 inches long and wound
with one laver of No. 10 wire.

A. 2. Let the secondary occupy ten
inches of the core.

Q. 3. What is the rating of this
transformer in watts and volts ?

A. 2. This depends altogether on the
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You wouldn't try to get Colon.
panama, with an old coheror set,
yvet

Edelman’s “Experimental
Wireless Stations”

Oscillation Transformer

This Oscillation “ransformer, er Loose-
Coupled Helix is built especially to nmest
the requiraments of the Wireless regu-
lations, By varying the distance be-
tween the Primary and Secondary. it
will give any dagree of Coupling, and
allows very sharp tuning. The See-
ondary can bo set at any poiat on the
central rod, and is held in place by a
clainping device st the top. Is built
on lhoroughly sensoned, varnished

d; 1 A perfoct.
\h(pmonl lmmodmuly upon rmlpl of
order. No. 912 for use on from 2-in.
Ooils up to & % K. W. Price, $5.50.
No. %14 from ¥ o 1K W. Price. $5.00.
Fositively 5¢ in stamps for 1913 1ilus-
teated Catalogue.

F. B. CHAMBERS & €o.
217 Nth Kisth St Phliadeishla, Pa.

-
! I
)

T

—
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is as essential to your success as
18 a sensitive detector for long
distance reccxvmg

.\I:::. ﬁys.c g 'IG::‘!:. 'rcnlfll ?;:rh'lf);lmﬁe?lrm«::taln\]:&?::

less Statlons’ and consider it a very valuable part ot
an operator’s equipment.’’

‘[‘,

That’s the point. ‘This practical volume belongs to
your statlon. It should be on your table ready for
immediate reference, ready for reading during spare

moments. It is the only book written exclusively for \Ve have every
ou. .

Nearly 2,000 coples have been sold. Among other type Of w1re1ess
things the readers have been and are now (1) building mmstrument on the
their ownr apparatus, (2) getting Government licenses,

(3) deing rescue work during the Ohlo flood, (4) market and many
<etting long distance, (5) working through static and

Interference.  You can do as well and better, for new ones at the

many other ltems are fully presented in this bouk. same prices or better than you can get
Get a copy by all means, but be sure that it Is

EdTImnn's Exne;Imonl:;ok:lliulnsk Stations. D?,:I.lblbe e]sewhere. We also have a 1arge StOCk
atisfiod with cheay you know are unreliable, 1 1es 1 i

31'110 cost s bhut ‘32),00. much less than ‘;'nn pay for O‘f eleCtI‘lC{ll SuPphes and spec1a]tles.

many articles of lesser value. Own this book. Send Send 3c. in stamps for our No. 10

for it before you turn this page.

PHILIP E. EDELMAN
2472 Lyndale South, - Minneapolis, Minn.
Guaranteed us represented.  Money back if you say John Y. ParKe & Co.
so within 5 days. You take no risk
129 N. 7th St., Philadelphia, Pa.

Build and Malintaln Your Own
STORAGE BATTERIES Send to us for your

“emcesocinrs | | WIRELESS

GUARANTEE® ELECTRIC STORAGE BATTERY CO., St. Leuis, Me. We will treat you square.

THE MERKER-FLOCKER ELECTRIC CoO.
\ 957 LIBERTY AVE., PITTSBURGH, PA.

=
Premium Catalog
Sanes ene e | We Can Supply You

may acquire for NOTHING, with any parts to make your wireless instruments
simply by getting us new sub-

soribers will be sent yocu on at the lowest cost.

receipt of 2¢. stamp. G. S. CROWTHER
kMODERN ELECTRICS, 231 Fulton St.N. Y 1414 Pembroke St., Victoria, B. C. Can.

NO CATALOGUES ISSUERD YET

catalogue, we may have just what you
were looking for.

FAUGET WATER WOTOR | . ppon

wheel, buff vhecl lley That boy of yours, that kid brother, that Boy

3 '::lﬂpolﬁ:;iﬂf l:hml hﬂll- Scout, ought to read

ine, . In some cities where

we have no agents, and where the EVERYBOY'S MAGAZINE

water pressure is good, s sample Contains good serials, short stories, stamp de-
moter will be given free; apply partment, Boy Scout page, etc. Trial :.ear sub-
st once if you want to make some scription 15¢.

extra money, or if you can devote R. C. YOUNG, 2208 Wallace St Philadelphia

your whole time, liberal salary and
commission will be pa
ALCOHOL !’I‘OVES, LAMPS
D FLAT IRONS
ENGINEERS WANTED to send for catalog of HAVE you been unable to locate a wireless

indicators. Reducing Wheels Planimeters. Address dealer in your city? If so write us,
LIPPINCOTT M. S. CO dresn:  Mpdern Elcotrics Trade
o e S ress. odern ectrice, Trade
$3 Columbia Bt., Inquiry Dept.,, 231 Fulton St:, New
Newark New Jersey York, N. Y.

— ) ——

When writing, please mention **Modern Electrics.”
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APPLIED

PrRone
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NOW $19.80—8$2 A MONTH

Greatest reference work on electrical subjects ever
published. Most cxhaustive electrical cyclopedia of
modern times. 7 big books written by 32 famous ex-
perts: 3200 pages, 2600 illustrations, full payxe plates,
diagrams, simplc explanations, ctc., with hundreds of
valuabie facts and figures, Bound in half red morocco,
gold stamped. ) )

Books that will settle every electrical problem which daily con-
fronts the power engineer who must rely on his owa experience.
Now at the Jowest price ever made,

Big men in the electrical ficld everywhere recoynize these as the
standard works on the subject, Thev have been the making of
hundreds of successful electrical engineers,

SHIPPED FREE 7o prove to you what these books
———— — Will do for yuu right in your own
work every day, we will trust you seven days Iefore you spend
one penny., We will pay the express, T hfv must make good witl
you or we take thein baek at our expense without Question or

ance. On receipt of coupon below we ship the eatire set to you al
our risk for alsolutely free examination.

Read These Subjects Caretully
Theary, Calenlation, Design und Construetion of Generators and
Motors — Eleetrieal Mensurements— Fleetrie Wiring — Fleetrie
Aelding—1ypenof Generators and Moturs—3anagement of Gener-
ators and Motors—Storage Balteries—Fleetrie Ligbting—Alter
nating Current Machinery—>Station Appli Tower Ntations
Power Transmission—Central Station Engineering — Eleetrie
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(10} oh and Telephone—Telautograph, Telegraphone, ete., ete.

Free $12.00 Consulting Membership

Qur staff of 32 eclectrical experts answer every question you want
to ask on ¢lectrical subjects absolutely free for a full yearto every
holder of a set of these hooks. This privilege Las always cost §1.2 00
and men tell us it isworthtwice 11'._.1 amount in se'thng one prolilem
alone, You get this service free if you
buy the books after examination
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voltage aud frequency  of  the stipply
circuit

APPARATUS EXCHANGE DE-
PARTMENT

(2459)  Jas. Lupton,

writes:

New  York,
Q. L Is the Apparatus Exchange
Department a fake? 1 have written to
six of the advertisers, enclosing  a
stamped, addressed envelope, but have
never yet received a reply.

-\, 1. This department is not a fake.
The ads are sent in by the persons
whose names they bear and are accepted
by us as genuine. \We would like to call
the attention of our readers to this mat
ter and ask that all persons who enclose
an envelope as above stated be answered,
even if an exchange has bheen already
effected. It is only common courtesy
to answer a note, especially when the
writer has enclosed an envelope as
above.

Q. 2. What size wire should be used
to connect the receiving set? The send-
ing?

Ao 2. See answer to query No., 2414
in this issue.  The same applies to the
receving set.

HOOK-UP AND FORBIDDEN
QUESTIONS

2400)  Walter  Meéver,  Nebraska,
wishes:
Q. 1. A hook up for the following

instruments.  Sending one-quarter
inch coil. spark gap. helix, condenser
and key, Receiving—DPDT switeh for
change-over silicon  detector,  one 230
ohm receiver, tuning coil and fixed con
denser.,

Ao For this diagram see answer
to query No. 2055 in the July, 1912,
issue.  The fixed condenser should he
placed hetween the slider and the de
tecior.

Q. 2 Tow far can T send and re
ceive with this set ?

\. 2. See notice at the head of this
department concerning questions such as
these.

SPARK COIL AND RECEIVING
SET
(2461) ]. I.. Ilenderson, Virginia.
writes:
0. 1. ITave constructed a coil hav-
ing four and one-half pounds of No. 30
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The Greatest Book on Wireless Ever Published

ireless Telegraphy and Telephony
Simply Explained

By ALFRED P. MORGAN, Wireless Expert.
Author of *'Wireless Telegraph Construction For Amateurs,” Etc.

175 Pages
156 Illustrations

This is undoubtedly one of the
most complete and comprehensive
treatises on the subject ever pub-
lished, and a close study of its pages
will enable one to master all the de-
tails of the wireless transmission of
messages. The author has filled a
long-felt want and has succeeded in
furnishing a_lucid, comprehensible
explanation in simple language of
the theory and practice of wireless
telegraphy and telephony.

A Book the Wireless Experimenter Cannot Atford to be Without.
one to Design and Construct Apparatus.

Price $1.00
Handsomely Bound in Cloth

The book treats the subject from
an entirely new standpoint. Several
very novel and original ideas have
been carried out in its making. It
is well illustrated by over one hun-
dred and ffty interesting photo-
graphs and drawings. All diagrams

have been made in prespective
showing the instruments as they ac-
tually appear in practice. The

drawings are carefully keyed and
labeled. Many of the photographs
are accomganicd by phantom draw-
ings which reveal the name and
purpose of each part.

it enables
Also Valuable to the Layman.

CONTAINING CHAPTERS ON

1. Introductory: The principles of Wireless
Transmission and Reception; Ether; Electro-
magnetic Waves; How Waves Are Created,;
High-freguency Oscillations; Transmitting and
Receiving Apparatus.

11. The means for Radiating and Inter-
cepting Electric Waves; The effect of Inter-
vening Counlrg Upon Electric Waves; Effect
of Locality; “Static”; Lightning and What It
Is: Aerial Masts; Types of Aerials; Directive
Action of Aerials; Insulation of the Aerial;
Farth Connections.

111. The Transmitting Apparatus; Current
Supply; Magnetic Induction; g\hgnelic Fields;
The Induction Coil; The Interrupter; Electro-
Jytic Interrupters; Open Core ransformers;
Closed Core Transformers; Direct Current;
Alternating Current; Oscillation Condensers;

The Helix; Spark Gaps; Rotary Gaps;
8uenched Gaps; Aerial Switches; Anchor
aps; Keys.

1V. The Receiving Apﬁralus; The Detec-
tor; Telephone Receivers; How Electric Waves
Affect the Receiving Apparatus; Perikon De-
tector; Silicon Detector; Pyron Detector; Car-
borundum Detector; Galena Detector; Molyb-
denite Detector; The Potentiometer; The Tun-
ing Coil; What Tuning Accomplishes; How
Undesirable Messages Are Excluded; The
J.oading Coil; The Fixed Condenser; Variable
Condensers; The Purpose of the Condenser.

V. Tuning and Coupling; How Tuning Is
Accomplished; The Results of Tuning; The
Effects of Coupling; Inductive Helixes; The
Loose Coupler; The Hot Wire Ammeter; Di-
rective Wireless Telegraphy; The Braun Sys-
tem; Bellini and Tosi Method.

V1. The Dignity of Wireless Telegraphy;
Its Applications and Service; Wireless Teleg-
raphy in Warfare; Wireless in the Army;
W'i)relcss in the Navy; The Wireless _’I‘clcwgph
Automobile; Wireless on an Airship; ire-
less Telegraphy as an Aid to Press Work;
The Wireless Codes; How a Message Is Trans-
mitted and Received; The Breaking in System.

V1l. The Ear; How We Hear; Sound;
Sound Waves; The Nature of Sound; Speech;
The Larynx and Vocal Chords; The Structure
of Speech; Manometric Flames.

VIII. The Telephone; The Telephone
Transmitter; The Telephone Receiver; The
Photophone; Selenium Cells; The Thermo-

QA};OM: The Electric Arc; The Speaking Arc;
L'ili:elcss Telephony by Means ot a Beam of
1ght.

1X. The Wireless Telephone; The Difficul-
ties of Wireless Telephony; A Simple Wireless
Telephone; The Effects of Speech Upon Wire-
less Telephone Apparatus; The Requirements
of Wireless Telephone Apparatus; The Pro-
duction of Undamped Electrical Oscillations;
The Poulsen Arc; Wireless Telephone Appa-
ratus; The Majorana Transmitter; The Re-
ceiving Apparatus; The Audion; Transmission
of Wireless Telephone Messages.

X. Remarks; Maxwell's Theory; Hertz's
Discovery; Electromagnetic Waves; The Po-
sition of Wireless Telegra hy in the World
To-Day; The Field for ireless Telephony;
The Status of the "*Amateur’; Wireless of the
]Fulure; The Transmission of Power by Wire-
ess.

COPIES OF THIS BOOK §

231 Fulton Street, New York City

BOOK
Departmeat

MODERN ELECTRICS,

ENT ON RECEIPT OF PRICE.
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23¢. Books
on Practical
Subjects

COMMUTATOR CONSTRUCTION
By WriLriau Baxtes, Jr.
The business end of any dynamo or
motor of the direct current type is the
commutator. This book goes into the
designing, building and maintenance of
commutators; shows how to locate
troubles and how to remedy them;
everyone who fusses with dynamos
necds this. Fourth edition.
Price....ooiiiiiiniiinnnn.. 25 cents
WIRING A HOUSE
By Hemsert PrATT .
Shows a house already built; tells just
how to start about wiring it: where to
begin; what wire to use; how to run it
according to Insurance Rules; in fact
just the information you need. Direc-
tions appl}x equally to a shop. Fourth
edition. riCC.o.vnniannn.. 28 cents
BRAZING AND SOLDERING
By James F. Hosart
The only book that shows you just how
to handle any job of brazing or solder-
ing that comes along; tells you wkat
mixture to use, how to make 2 turnace
if you need one. Full of kinks. Fifth
edition. Price............. 25 cents
TURNING AND BORING TAPERS
By Frep. H. Corvin
There are two ways to turn tapers;
the right way and one other. This
treatise has to do with the right way;
it tells you how to start the work
properly, how to set the lathe, what
tools to use and how to use them, and
forty and one other little things that
ﬁou should know. Fourth edition.
11¥365 000000000000 06500 0000 25 cents

DRAFTING OF CAMS

By Lours RouiLrion
Every mechanic is interested in Cams,
and this shows just how to lay them
out for any kind of work you may
have. There is more real information
in this little book than in others that
cost more. Third edition.
L A2300000000060000006 00000 25 cents

THREADS AND THREAD CUTTING

. By CoLvIN-StaBEL
This clears up many of the mysteries
of thread cutting such as double and
triple threads, internal threads, catch.
ing threads, uses of haobs, etc. Con-
tains a lot of useful hints and several
tables. Third edition.
Price...........oouiui... 25 cents

SPECIAL OFFER:
———— T

We will send you any five of these books if
ordered at one time, on receipt of One Dollar

Any of these books sent prepaid on

receipt of the price.
MODERN ELECTRICS BOOK DEPT.

231 FULTON ST., NEW YORK
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wire on the secondary. It fails to give
more than a hot three-quarter inch
spark. If 1 take off threc sections and
only use the remaining one, I get the
same size spark.  \What is the trouble ?

A. 1. The secondary sections must

‘be connected wrong or the coil is spark-

ing inside the secondary.
Q. 2. What instruments will I need
to hear Norfolk and Arlington?

A. 2. To hear Arlington you will
need a very large tuning coil, a detector,
a fixed condenser and a pair of phones.
The same instruments will enable you to
hear Norfolk.

Q. 3. There is a hill 8o feet high
near me. \Would it be possible to put
up a long distance station to hear New
York and Cape Cod?

A. 3. Yes, but if vou increase the
length of your acrial to about three hun-
dred feet, you ought to he able to hear
these stations at your house. You
would need a loose coupler and high
resistance phones, also an Audion de-
tector.

AERIAL AND RECEIVING
RANGE

(2462) T. S. Dickerson, New Jersey,
asks:

Q. 1. When speaking of receiving
from a certain distance, from what pow-
ered -transmitter does this mean ?

Ao 1. It may mean anything from a
112 or 2 kw. ship station to government
and commercial stations of 20 to 100 kw.,
One of the reasons for discontinuing
the answers was owing to our inability
to more than guess the range. The
question of range depends a great deal
on the ability of the operator.

Q. 2.1 am about to change from
aluminum to copper aerial wire. Shall
T use No. 12 or 14 stranded ?

A. 2. Use the No. 12

Q. 3. Using an aerial twenty-five
feet high and 115 feet long, T have been
unable’ to get Washington loud enough
to read. What is the trouble?

A. 3. Your acrial is entirely too low
to receive any distance. Increase the
height and it would be better to increase
the length also. and put up a separate
aerial for sending, or, hetter still, use
a series condenser.
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This is what ene purchaser wrote sbout
this book.

HOMAN'S A B C OF THE TELE-
PHONE, BY J. E. HOMANS, A.M,

';/ Young men you need it. It will prove
) of sssistance te those who desire an ex-
,gp"‘ planation of the general principles of
’

¥

| Horens' A B-C or 1ox Jerermons
b{‘:

different apparatus and systems. Coo-
talns 29 Chapters with complete index
for ready reference,

Only $1.00
Postpaid

The 4 B O Of The Telephons 1s a book valuable o
all persons interested in this ever incressing industry.
No expense has been spared by the publishers or the
suthor to make this the most comprehensive handbook
ever brought out relating to the telephone.

The volume contains 876 pages, 208 illustrations and
diagrams. It is handsomely bound in black vellum elath
and is a genuinely good book without reference to cost

OUR GUARANTEE: Money will be returned te pur-
chaser if book is not as represented in this advertisemesms.

WRITE TO-DAY. It belongs in your laborttery.

You may remit by eash, stampe, money er express order.

MODERN ELECTRICS

BOOK DEP'T
231 Fulton St. NEW YORK

<
e

“ UNIM -
PROVABLE

Indispensable where
an extremely acci-
rate and reliable a.d
justment is recog
nized a condition to
receive messages un
interrupted and com-
plete,

To encourage experimenters we shall accept a compen-
sation of $7.50 for the instrument.

DETECTOR STANDS

postpaid this month.

No. 1043, $1.15 No. 1050, $1.15 No. 1045, $1.15

Q _F

No. 1048, $1.40

Ou Marble Buse $1.85 No. 1049, w|th olished
0. po
Storage Batteries White Marblo Base, ssz .

4 volts, 60.. ...... $4.80 2 volts, 60.........
6 60... ... $1.23 2 40, ... .00 $1.89
2 volts, 25......... $1.47

Wireless Receivers np to 3200 Ohms, and other Instru
ments, Are Lamps, Motors, Magnet \Vire.
A)l literature free with every order, otherwise 5 cts.
Stamps requested and credited on first order.
COSMOS ELBCTRIC COMPANY
136 M. Liberty Street, NEW YORK
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N
REAl. EDUCATION EXGELS

Because you live in this elect.
rical age you are interested in ex-
perimenting in and learning about
electnclty The magazine that will belp

" ELECTROFORCE
“The Technical Magazine for Everybody”

This contains live up-to-date educational
and practical articles and notes describing and
illustrating how to run wiring for lights and
motors, and giving experiments in the new
science Electro-chemistry. An additional fea-
ture beginning in the April number is the

JUNIOR DEPARTMENT

Which shows the boy and electrical beginner
how to make his own apparatus, giving full
details.

A Quarter For Three Months
Wrap up a quarter now and we will put you
on our paid-up subscribers list for a quarter
of a year. Address

ELECTROFORCE PUBLISHING CO.

Stroh Bldg. Milwaukee, Wis.

ELECTRICAL

This dictionary contalns up-
wards of 4,800 words, terms and
phrases employed in the electrical
profession, with their definitions
given in the most concise, lucid
and comprehensive manner.

VEST POCKET

Much thought and great care
has been exercised in the prepa-
ration of this unique work by the
author, Mr. Wiliam L. Woeber,
M. E

This valuable book will be eent
postpaid te any address on receipt
of price, only 50c.

Modern Efectrics Book Oept.

231 Fulton B8t., New York.

DICTIONARY

i e BRI I S B 3NN,

NOW READY
THE

Airman’s Vade-Mecum

No. 1, Meteorology
By Colonel H. E. RAWSON, C. B.
(I'ice-President Royal Meteorological Society
Council Acronantical Society)
CoxT1ENTS:—Introduction and 5 Chapters on
Temperature, Pressure, Wind, and Pre.

cipitation. \Weather Forecasting. Index.
(THustrated.)

Price, 40 cents. PPost Free.

“AERONAUTICS * 3, London Wall Bldgs, Lendos Wal), Londes, E. €.
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Electricity Simpiified
By T. O'Conor Sloane. The object of *‘Flectricity
Simplified”” fs to make the subject as plain as
possible, and to show what the modern concep-
tion of electricity i1s; to show how two plates of
different metals immersed in acld can send a
message around the globe: to explain how a
bundle of copper wire rotated by a steam engine
can be the agent in lighting our streets; to tell
what the volt. ohm, and ampere are. and what
high and lJow tenslon mean: and tn answer the
Questions that perpetually arfse in the mind in
this age of electricity. 158 pages. Price, $1.00,

How to’'Become a Successful
Electriclan

By T. O’Conor Sloane. FEvery young man who
wishes to become a successful electrician should
read this book, It tells in simplest language the
surest and easiest way to become a successful
electriclan. The studies to be followed, methods
of work, fleld of operation and the requirementa
of the successful electrician are pointed out and
fully explalned. 202 pages. Price, $1.00.

Standard Electrical Dictionary
By T. O'Conor Sloane. A practical handbook of
reference, containing definitions of abont 5,000
distinct words, terms, and phrases. 682 pages.
393 fllustrations. Price, $3.00.

Wiring a House
By H. Pratt. Shows every step in the wiring of
& modern house and explsins everything so as to
be readlly understood. Directions apply equally
to a shop. Price, 25 cents.

Electric Toy Making, Dynamo Build-

Ing and Electric Motor Construction
By T. O’'Conor Sloane. This work treats of the
making at home of electrical toys, electrical appa-
ratus, motors, dynamos, anq instruments in gen-
eral, and is designed to bring within the reach of
soung and old the manufacture of genuine and
I'l!dlll electrical appliances. 140 pages. Price.
1.00.

Arithmetic of Electricity

By T. O°Conor Sloane. A practical treatise on
electrical calculations of all kinds reduced to a
serfes of rules, all of the simplest forms, and
tnvolving only ordinary arithmetic: each rule
{ilustrated by one or more practical problema,
with detalled solution of each one. 138 pages,
Price, $1.00.

Telephone Construction, Installation,

Wiring Operation and Maintenance
By Radcliffe and Cushing. A practical reference
book and guide for telephone wiremen and con-
tractors. Every phase of telephone wiring and
Installation commonly used to-day is treated In a
practical, graphic and concise manner. Intricate
mathematics are avoided, and all apparatus, clr-
cufts and systems are thoroughly described. The
appendix contains definitions of units and terms
used In the text. Selected wiring tables. which
are very helpful. are also included. 175 pages
fully illustrated. Price, $1.00.

Commutator Construction
By Wm. Baxter. The business end of a dyuamo
or motor is the commutator, and this is what 1s
apt to give trouble. This shows how they are
made, why they get out of whack and what to do
to put ‘em right again. Price. 25 cents.

MODERN ELECTRICS

231 FULTON ST. NEwW YORKJ
\u J)
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RECEIVING SET AND AERIAL

(2403) C. O. Williams, Kentucky,
writes:

2.1 Intend putting up a long dis-
tance  set.  After  connecting  the  six
acrial wires together, can | run one
small wire down to the receiving set ?

Ao 1. No. This is done many times
bt always decreases the range of the
set. The wire leading to the receiving
set should be as large as the combined
acrial wires.  Thus, if vou run six No.
14 wires on the aerial, the lead should he
made up of six No. 14 wires bundled
together.,

Q. 2. Can I get a sufficient ground
connection by running  several iron
wires 75 feet to the well and then sol
dering to a picce of sheet iron abont six
by two fect?

A. 2. You had better use
wires and make the plate larger.

Q. 3. What instruments should e
used in connection with this aerial and
what stations would I be likely to hear >

A. 3. With a good loose coupler, ro-
tary variable condenser and galena de-
tector, fixed condenser and a pair of
good 2000 ohm phones, you ought to he
able to hear the stations at Philadelphia
and New York.

No. s.

(S| per

HOOK-UP AND WAVE LENGTH

(2404)  Oscar Pierson,  Wisconsin
inquires :
Q. 1o Are there any high power sta

tions in this State, and if so, what wive
length do they use?

\. 1. There are no very high bower
stations,” but there are several commer
cial stations.  Thev are as  follows:
Two stations at Milwaukee, one 2t
Manitowoe, \Waupaca, and Scandinavia.
They operate on about 600 nicters.

(). 2. Please give the best hook up
for the following station. Tt contains
one three-slide tuning coil, variable con
denser, silicon detector, 2000 ohm
phones and three fixed condensers.

A. 2. Find the diagram helow. One
fixed condenser is all that is necessary.

]

- = = - T
-
e
2464

- ME.
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Licensed Amateur Stations
First Radio District
June 8, 1818.

License
Culf Letters Name and Address No.
1AB Philip T. Brown, 36 Taylor Street. Portland, Me.........c.coooiiiinieeenntn 1u4
1AC Chester A. Kennedy, 199 High Street, So. Portland, Me............cooveevinnnn. 105
1AD Edward S, C. Smith, 58 South Street, Biddleford, Me...........c.cc.. vinets 81
1AE George E. Sterling, 28 Paine Street Springvale, Me....coo. i 106
1AF Winfield C. Hodgkins, 64 Eagle Lake Rd., Bar Harbor, Me..........c.covininins 116
1AG Ray Hutchins, Oak Street, Springvale, Me.....ccviiiieneiceiiiiioniineinnes 126
1AN Donald G, Ward, 14 Orchard Street, Portland, Me......ooviviinnnnecnnnnennnns 127
1A% Olin C. Bronn, Ledgelawn Avenue, Bar Harbor, Me.......c..ooiiiiiiiinnnans 189
1BA Harold W. Fitts, 8 Park Street, Barre, Vt....cooiiiiiiiiiiinniieeniianeees 78
1BC Leon R, Dimick, 27 Cliff Street, St. Johnsbury, Vt.............coiviiiiiinns 89
1BM John L. Coppe, 188 So. Main Street, Rutland, Vt..............oooeeinenn €
1BN Raymond Shaw, 10 E. Washington Street, Rutland, Vt....................... ... T
1BO Wm, R. Canty. 86 Lincoln Avenue, Rutland, Vt..... ... oiiiiiinns 42
ICM Henry R. McLane, Union Avenue, Laconia, N. H.. ... ..., 4
1CO Harry Atkins, 57 Pine Street. Franklin, N. H..... 00000000D00000000000 00000000 15
1CR Reginald F. Howe, 94 School Street, Keene, N. H......... 000000000000 0000003a0 10
1CX George H. Parker, Hudson, N, H......... e e 80
1CY Page H. Haselton, Hudson (Nashua), NN H. R. F. D. No. 8..................... 46
1GA Harold C. Snow, 41 Paradise Road, Swampscott, Mass...............cc.00vnnn 34
1GB Henry G, Blount, Hamilton, Mass.......coivvriiinnieenrieiiiiiinniaiiennnnnn 38
1GC Gilbert L. Chadwick, 19 Eleventh Avenue. Haverhill, Mass....................... 43
1GD Frederic A. Lane, 7 Madison Avenue, Gloucester. Mass...............co.00iunnn 3
1GE F. L. Wheeler, 28 Mt. Vernon Street, Cliftondale, Mass................c.c0...n 59
1GF F. M. Fowler, 16 Shore Avenue, Salem, Mass.......c.cc0vunnnn... 000000000000 68
1GH Harold Bibber, 81 Beacon Street, Gloucester, Mass. .......c.o.ovvriiioneeeanasen 78
1G1 H. E. Morsc, 108 Esscx Street, Swampscott, Masg................coieniienns 92
1GJ Richard M. Daniels, 26 Outlook Road, Swampscott, Mass............. 0000000500 103
1GK Lyman R. Stanley, 62 Burrill Street, Swampscott, Mass..........ooceiiiieens . 114
1GL Arthur W. Bush, 80 Tower Hill Street, Lawrence, Mass..............c.coiveeannn 118
1GM J. Wyman Allen, 286 Hale Street, Beverly, Mass........c....oooiiiiiinnes 184
1GN Maloolm H. Smith. 115 Prospect Street, Gloucester, Mass.............c..v0vuaes 135
1GO F. Clifiord Estey, 8 Goodell Street, Salem, Mass......c.c.cooiiiine it 186
1GP Albert W, James, 86 Union Street, Manchester, Mass..............oooviiinnat. 13s
1GR Duncan lodges, Groton School, Groton, Mass...........cooieiiiiieeinee., 12
1HA William H. Allison, 87 Plantation Street, Worcester, Mass...............c00nunn 24
1HB Warren B. Burgess, 62 Fruit Street, Worcester, Mass.................c0vvnnen 28
1HC Harry R. Cheetham, 81 Avon Street, Somerville, Mass...............co.c0ueenen 8
1HD Dounald T. Canfield, Westboro, Mass.,, R. F. D, 1-84..........cc0.ittieeinnnnnnnn 21
1HE Kenneth R. Lynde, 20 Cloelia Terrace, Newtonville, Mass..............cco0uvee 19
1HF Chester R. Gardner, 11 Spring Hill Terrace, Somerville, Mass..........c.ce0unne 18
1HG George R, Cogswell. 18 Garden Street, Cambridge, Mass 16
1HI Alan W. Burke, 40 Pollock Avenue, Pittsfield, Mass. .. 26
1 Albert M. Hunt, 12 Madison Avenue, Newtonville, Ma, 27
1 Horace W. Dennison, 60 Garland Street, Cheleea, Mass 81
1HL Herman A. Afiel, 46 St. Botolph Street, Boston, Mass. ... 80
1HM Herbert M. Hammit, 4 Blue Hill Avenue, Roxbury, Mass.................. .00 29
1HN J. Frank J. Flood, 160 D_ Street, So. Boston, Mass............coioiiiiiiininnnn 32
1HO Clark B, Merrill, 83 Elm Street, Dorchester, Mass.....nnnoierenminasieniiananns 85
1HP H. G. N. Cromack, 8 Elm Lawn, Dorchester, Masgs...................ooienennn 36
1H Harry R. Broadley, 44 Wenham Street, Forest Hill, Mass....................... 89
1H Thomas H. Elliott, Jr.” 41 Brington Road, Brookline, Mass...................... 40
1HS Herbert Shattuck, 1-A Lewis Place, Roxbury. Mass............oovvviiiionnns oo 28
1HT ames H. Anderson, 182 White Street, Waverlii(Bclmom), Mass..ooiieiiienenns 41
1HU arry E. Upton, 18 Jackson Avenue, 'Everctt, EYT60000000000000000000000 2
1HV ames A. Ryan. 48 Linwood Street, Somerville, Mass. ....oviiiinnneieiinienaes 48
1HW . H. T. Monroe, 38 Beacon Street, Everett, Mass........... ... oiiiiiiinee 50
1HX Elmer A. Leavitt, 41 Forest Avenue, Everett, Mass................ooeiiieen 51
1HY Lawrence S. Bennett, 2 Lawrence Street, Everett, Masgs..................co00nen 107
1HZ Harrie E. Duncan, 84 Foster Avenue, Newtonville, Mass................ooeeenns 52
1IB Starr Walker Stan{:,n. 76 Boston Avenue, Medford, Mass....................... 14
1ID Francis Kehoe, 41 Walnut Street, Boston, Mass. (Ncponsrt) .................... b4
11E William F. Bennett, Jr., 24 Spring Street, Somerville, Mass. ... #0000 00000 55
11F Harland A. Eveleth, 73 Gray Street, Arlington, Mass...................oiiuenn, 20
1IH Clarence C. Fuller, 50 High Street, Mansficld. Mass...............cccooiiiines b6
11 Andrevl}. Fassett, Jr., 27 Walden Street, Cambridge, Mass..................... 49
1X Walter Pratt, 28 Summit Street, Rockland, Mass..... 08060000000000300000000000 58

(Continued on page 531.)
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Business Promotion
Through Trade Press
Efficiency

is to be the keynote of the most
notable gathering of technical, class
and trade journal editors and pub-
lishers ever held in America. No
live manufacturer, sales manager,
advertising man, trade paper editor
or publisher can afford to overlook
the

Eighth Annual Convention of the Feder-
ation of Trade Press Associations in the
United States at the Hotel Astor, New
York, Sept. 18, 19, 20, 1913.

Two sessions will be held daily.
There will be editorial, circulation,
advertising and publishing sym-
posiums under competent leaders.
Many of the leading editors, busi-
ness managers, buyers and sellers of
advertising, and authorities on
modern merchandising methods
will take part. On Friday after-
noon, September 19, there will be a
mass meeting with addresses by
representative business and profes-
sional men, on subjects of timely
interest to editors, publishers and
advertisers. Distinguished guests
and worth-while speakers will be at
the annual banquet, which will be
made a memorable social occasion.
No matter what may be your con-
nection with the trade journal field,
if you are interested in the idea of
business promotion through trade
press efficiency, if you believe in
business papers for bhusiness men.
you will be welcome at all sessions.
Full information may be obtained from

The C ittee of Ar Q t
WM. H. UKERS, Chairman, 79 Wall Street,
New York,

in the United States

President Secy.-Treas.
H. M. Swgrtrano Eowin C. Jounston
New York New York

Vice-President E. C. Hore, Chicago

w The Federation of Trade Press Associations

When writing, please mention “Modern FElectrics.”

Vol. 6. No. s.

. 3. What is the approximate wave
of the following aerial, etc.?
A. 3. For all questions as to the
wave of aerials we refer you to query
No. 2419 in the July, 1913, issue.

AUTOMOBILE HORNS

(2465) Leslie Emrick, Ohio, asks:

Q. 1. The numbers of the patents
which control the use of the electric au-
tomobile horns?

A. 1. We would advise you to write
the Patent Office, Washington, and ask
them. They may be able to tell you. The
usual procedure is to send a patent at-
torney to the Patent Office and have
him look up the records.

RECEIVING TROUBLE AND RE-
CEIVERS

(2466) Jim J. Hayes, writes:

1. Have not been able to get the
station at San Antonio (10 kw.), 156
miles away, nor a 2 kw. station 50 miles
away. Aerial is insulated all right. Can
get amateurs in town O. K. What is
the trouble?

A. 1. It may be that you are tuning
wrong. The commercial and govern-
ment stations use a higher wave length
than amateurs. Connect the variable
across the secondary, as it may be that
you cannot reach the higher waves with
the secondary alone. We would also
suggest that you take out one of the
fixed condensers, as one is all the cir-
cuit needs.

Q. 2. Some well-known makers of
wireless receivers say No. 40 wire is ab-
solutely unfit for receivers, while others
of equal rank use No. 50. Which is
preferable?

A. 2. This depends on the resist-
ance it is desired to wind the receivers.
It is generally admitted that with a
crystal detector a resistance of from 500
to 1500 ohms per receiver is desirable.
Of course, it is not the resistance that
determines the value; it is the number
of ampere turns, viz., the number of
turns in a given space. For this reason
some firms wind the phones with No.
50, thus getting more turns, but, of
course, increasing the resistance, which
is undesirable. Others claim that by
using larger wire and less resistance,
better results are obtained. We have
found that if a receiver is well made,
the resistance makes very little differ-
ence, provided it is 400 ohms or over.
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Licease
Call Letters Name and Address No.
1IpP Harold Leland, 34 Irving Street, Somerville, Mass......cocoernivanrernreenens 63
110 Doland Luey. 44 West Street, Worcester, Mass.c.ovreceoecionacncncnrornrarues 68
1IR Minott W. Lewis, 44 Kidder Avenue West Somerville, Mass........covieeienen 67
118 George Leach, 618 Liberty Street, Rockland, Mass...ccococecce.. ]
uT Irving T. Barnes, 377 Main Street, Waltham, Mass...ccovveentne Gssssanasssies 70
11U Arthur E. Church, 8 Wellington Terrace, Brookline, Masg..ccorereveoronanoans e N
11V William E. Snyder, 7 Heath Street, Somerville, Mas8..ceeverecierraanearaccnes 72
11IW Phillips B, Wilde, Government Street, Wood's Hole, MassS.......covoeviecaeenns 11
11X Olof Ohlson, 478 Crafts Street, Newton, Mass.......... evesseernentaeserereens 78
11Y Borace M. Baxter, 160 Foster Street, Brighton, Mass...cocourecrirnrrarencnees 74
11Z Robert T. St. James, 88 Avery Lane, Great Barrington, MasBe..oooivienianannens 75
1JA Fred A. Dimond, Jr., E. Carver, Mass....... 0000000 000000000000006638000000300 76
1JB Howland C. Lord. 40 Clyde Street, Newtonville, Mass.....cocnreiecvcnircnnnnes k4
1JC Robert D. Fairbanks, 21 Carver Road, Newton Highlands, Mass............ eev.. 83
1JD Lovejoy Collins, 44 Carver Road, Newton Highlands, Mass....cc.c... 000D00Q0000 84
1JB Edward E. Haywood, Jr., 4 Pembroke Street. Newton, Mase............ccnnee.e 86
1JF Albert E. Snow, 80 Cary Avenue, Chelsea, Mass....ccieecrecrennccrienconcenns 86
1JG Fearing Pratt, 120 Main Street, Hingham, Mass........ 00000000000000000060000a0 87
1JH Allen Hubbard, 11 Montvale Crescent, Newton Center, Mass. ......... 0DOB6000000 91
1J1 Milford R. Lawrence, Main Street, Falmouth, Mass....... P . §
1JK Alfred A. Franks, 16 Orchard Street, Jamaica Plain, Mass.....c..ocovvennenns e 04
1JL Sebastian Gahm, Jr., 118 Sheridan Street, Jamaica Plain, Mass.............co0t. (13
1JM Walter G. Cheever, 6 Aldersey Street, Somerville, Mass.....coevvrienccnns e 98
1JN Arthur O. Bruce, 30 York Street, Cambridge, Mass......... 00000EA0000000000000 97
1JO William B. Snow, 11 Devon Road, Newton Center, Mass.......c.ouvuneecvennecs 8
1JP Clarence Decker, Cottage Street, Great Barrington, Mass......ccovirnieriaccnaes 29
1JQ Frank E. Hoffman, 88 High Street, Springfield, Mass.......c..ccvmeiaieneennes 101
1JR Edward C. Delano, 64 School Street, Fall River, Mass........ocoevencccinacnn 109
1JS Leonard S. Powers, 431 Plymouth Street, Carver, Mass........coocveunerncenen. 115
1JT Arthur G. Carison, 19 Mechanic Street, N. Easton, Mass..........c.ovoivernnnee. 119
1JuU Francis W. Dane, Main Street, Hamilton, Mass...ccvenerniiiiiiecianiiaanees 120
v Henry R. Reuther, 15 Jewett Street, Northampton, MadS...c.cieeeieretncnncanne 121
Uw John J. Long, 32 London Street, Somerville, Mass....... DOG00000006000000000000 102
1JY John S. Herland, 48 Brush Hill Road, Mattapan, Mass............covcnneeenneee 128
1JZ Kenneth H. Lanvuette, 21 Houstin Avenue, Milton, Mass............cooveennnn 129
1KA H. E. Stickney, 26 Tufts Avenue, Everett, Mass......c.cooiiiiiininiinnines 131
1KB W. T. Richards, 15 Follen Street, Cambridge, Mass..................evvenaaans 182
1UC Isaiah Creaser, 28 Bend Street, Providence, R. I..cciceinuniiiiniiiiiniae, 187
1UD Harold P. Donle, 18 Observatory Avenue, Providence, R, I............cccuitn 66
1UE George E. Jetts, 161 Summer Street, Central Falls, R I...eooiiiiiiiniinans (11
1UP Leonard M. Perkins, 28% Warren Street, Providence, R. I.........coeviinnn, 04
1UG Fred C. Bigelow, Jr., 128 Main Street, Lincoln, R. I...ceiuiiviiiiinnnn, 61
1UH William R. Handy, Manville P. O, Lincoln, R. I.....ceeiiiiiiiiiiiiaannnee, 17
1UX William M. Bailey, 57 Brownell Street, Providence, R. I...........ccviiiannnn. 186
1UJ Harry Ahworth, 87 Heath Street, Providence, R. I.....coooiiiiiiniiiiiennaes 134
1UK Kenneth A. Tutin, 312 Blackstone Street, Woonsocket, R. I.....c..cooviiniennenen [1]
1UL Clinton A. Bigelow, 96 Whittier Avenue, Providence, R. I.........ccoviivennn 100
1UM Bernard H. Miller, 38 Doyle Avenue, Providence, R, I.........cciviinnneenns 112
1UN William E. Henry, 169 Prairie Avenue, Piovidence, R. I.. 000
1UO0 {ohn B. Doyle, 306 Thurber Avenue, Providence, R. I...
1UP ‘rancis J. Trainor, 6 Munroe Street, Providence,
1U Karl E. Barth, 229 Washington Avenue, Providence, R. I
1U ames E. Dorth{‘.t 82 Orms Street, Providence, R. I.....
1US n C. Thorndike, 803 Doric Avenue, Cranston, R. I...
1uv Edward M. Monahan, 1088 Eddy Street, Providence, R. I
1UW Arthur R. Nilson, 11 Colfax Street, Providence, R. I...cocvvvienivnienennns
1UX Clifton C. Budlong, 78 Fort Avenue, Cranston, R, I.........ocovininienienen
1Y Corton T. Lippitt, 111 Benevolent Street, Providence, R. 1
1UZ Arthur B. Homer, 270 Blackstone Beulevard, Providence,
1VL Edward L. Betknop, 91 Vine Street, Hartford, Conn..............oooiiinnnen 37
1IVM William C. McGuire, 76 Madison Street, Hartford, Conn..............c0ienienen 57
1IVN Louis Green, 126 Central Avenue, Waterbury, Comm..........ccoooimvneinenienns 122
1WO Harold Post, 131 Derby Avenue, New Haven, Conn.........cooooiiineeioeennnn 88
1WP Edward H. Cummings, Warwick, R, T.....c..ccoiiienecnniiennnns . 13
1w Arthur P, Seeley, 65 Pearl Street, New Haven, Conn...... 9
1w Donald F. Sawtelle, 128 Gilbert Avenue, New Haven, Conn. 22
1WS Salathie! Buffett, Quarry Avenue, Saybrook, Conn....... 23
1IWT John W. Sslzberger, West Main Street, Ivoryton, Conn.. . 25
1WU Orville Lucas, 172 Wushington Street, Wallingford, Conn ... 80
1IWV Donald C. Blanke (cancelled), Old Church Road, Greenwich, Conn.......oovvu-n 180
IWX &rrr‘:efrmek. 28 South Street, South Norwalk, Conn....c.cccvevienncieenens [
1IWY al Hoggson, Maber Avenue, Greenwich, Conm.....ooviniiieiiianienieeenns 183

(Continued on page 583.)
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—PRACTICAL BOOKS !—

Dymame Bullding for Amateurs
By Arthur J. Weed. This book gives s peneral
deeeription, with mary llustratiens, of s 50-wast
Gyname and describes its bullding in detall, tell-
iIng of the tenls and materials required, Prioce,
paper, 38e; cleth, $1.00,

Bods! Bulleens and Flying Mashines
J. H. Alexander. Indispenmble to al! whe
desire to construct a model airship or fiying ma-
chine, Fivo folding plates ef working drawings
are givem, each sheet centaining & diferent sized
machine. 137 pages, with folding piates. $1.50,

Wiring & House
By Horbert Pratt. Gives all information needed
for the successful wiring of & house. Price 28e.
Honley's T Century R Beek
Bdited by Gardner D. Hiscox. Most complets
book of receipts ever published, giving theusands
of receipts for the manufacture of valuable articles
for every day use. Tells thousands of ways ef
making money. Get & oepy. Ome recelpt may be
worth many times the value of the deok te yeu,
8300 ectavo pages. Prioe $3.00.

Kiectrie Tey Making, Dyname Bullding, and
Klestrie Motor Constructien
By Prof. 8loane. This work treats of the making
at home of alectrical teys, electrical apparatus,
motors. dynamos, and instruments in gemeral, and
fs designed to bring within the reach of young
and old the manufacture of genuine and useful
dlectrical appliances. 185 pages. Prios $1.90.

Kestriclty Simplified
By Prof. T. O’Conor Bloans. The object of
“Blectricity Simplified’” is to make this subject
as plain as possible and to show what the mod-
o conocsption of electricity 1a. Prics $1.80.

Any of the abeve beoks sent prepald es ressipt of

MODERN ELECTRICS BOOK DEPT.
231 FULTON ST., NEW YORK

MODERN ELECTRICS

Broadway Central Hotel

Cor. Third Street
INTHE HEART of NEW YORK

Special attention given
to Ladies unescorted

SPECIAL RATES FOR SUMMER

OUR TABLE is the foundation
of our enormous business.

American Plan, $2.50 upwards
European Plan, $1,00 upwards

Send for Large Colored Map and Guide
of New York, FREE.
TILLY HAYNES, Proprietor
DANIEL C. WEBB, Mgr.
Formesly of Charleston, S. C.
The Only New York Hotel Featuring
AMERICAN PLAN

Moderate Prices
Excellent Food Good Service

When writing, please mention “Modern Electrics.”

Vol. 6. No. s.

Q. 3. What is the best way to con-
nect a slanting four-wire aerial? May
leads be brought down from the center?

A. 3. Yes, but if there is any cer-
tain direction you would like to receive
from, if you can arrange your aerial
with the low end pointing in that di-
rection and take the lead from this end,
the aerial will receive better in this di-
rection than any other.

IT CAN'T BE DONE

(2467) Harold Christner, Arkansas,
asks:

Q. 1. Is there any way in which a
number of push buttons may be connect-
ed in series on one wire and then to a
like number of lamps, so that pressing
each button consecutively will light the
corresponding light?

A. 1. This is impossible. The light-
ing of a lamp corresponding with a push
on a button may be accomplished if you
are willing to wire the buttons in the fol-
lowing way. In this way any number
of buttons and lamps may be used. You
must take care not to have the lamps
too far from the buttons or the resist-
ance of the wire will be so great that
the lamps will not light properly unless
a very high voltage is applied.

f Fush buttons ﬂ;qhb F8:
| 5
DETECTORS

(2468) Henry Kinney, Minnesota,
inquires :

Q. 1. Which detectors require bat-
tery and which do not?

A. 1. Of the common types: Those
needing battery are as follows: Elec-
trolytic, carborundum, peroxide of lead,
Audion and all valve detectors. Those
not requiring battery: galena, cerusite.
The perikon, silicon, antimony and sili-
con and arsenic and silicon are reputed
to work better with a very slight volt-
age applied.

Q. 2. What other instruments will
I need in connection with, etc.:

A. 2. You have all the instruments
necessary to a complete wireless set.
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Call Letters. Name and Address Llﬁe;”
Fourth District

May 20, 1913,
4AA Alfred S. Bradberry, 808 College Avenue, Athens, Ga............cciviivnennnnn —-
4AB Arthur Funk, 226 W. Liberty Street, Savannah, Ga...........ccvvvvvnniieniens —
4AC Elmer L. Rice, 1702 E. Duval Street, Jacksonville, Fla..........coooiiiiiinneen —
4AD Eilmer Steinhauser, 19 W. Gordon Street, Savannah, Ga...............ovuunnnns —_
4AE J. F. Flagg, 118 Forest Street, Jacksonville, Fla....... 500000000000006000060000 —_
4AF F. Stringfellow, East Main Street, North, Gainesville, Fla...................... —_—
4AG W. H. Miller, 402 W. Oglethorpe Ave., Savannah, Ga.........oooiitiiannnnns —_
4AH P. O, Jarvis, New Bern, N. C................ 0 —_
4AI W. B. Pope, 197 Dearing Street, Athens, Ga.......... 0000000600000000000000000 —_
4AY W. Moore, 147 Nacoochee Avenue, Athens, Ga.......c.oiivinnneeennnnnnnss —
4AK C. T. Whiting, R. F. D. No. 6, Box 1, Gainesville, Fla............ooiiiiviinen, —_
4AL P. C. Bangs, 918 E. Duffy Street, Savannah, Ga.......coouviiniinineiinennnns —_
4AM L. F. Sebastian, 224 Parker Street, Jacksonville, Fla........cccoovvveeuianns, —
4AN George G. Adams, 46 Whitaker Street, Savannah, Ga..........cooiieniniiannen —
4A0 T. J. Swearingen, Jr., 408 So. Roper Avenue, Gainesville, Fla.................... —
4AP Emmitt E, Peer, 14 W. Duval Street, Jacksoaville, Fla.. —
4AQ C. C. Fisher, Mills Y. M. C. A, Columbia, S, C......cvvennriinininninnieinenenn —_
4AR Ralph E. Marbury, 26 Wesley Street, Newnan, € Y —
4AS B. A. Brandon, 28 W. Second Street, Jacksonville, Fla.......c.cooiiniiiinan.n, —_
4AT Frank R. Ehle, 1387 Liberty St., Jacksonville, Fla..... 5000006000060060000000000000 -—
4AU W. W. Avera, Watkinsville, Ga...oovvrnrrienniiinneinnniiieiiiisneeiaiesan —
4AV Robert Treisback, 2228 Riverside Ave., Jacksonville, Fla ........................ —_
4AW Joe N. Crevasse, 1606 Boulevard, Jacksonville, Fla..........ooiviiinininnnene. —_
4AX R. J. Cole, 1712 Silver St., Jacksoaville, Fla...... 500000 000000000600000600000000 —_
4AY C. W. Moseley, 8156 Mulberry St., Columbia, S. C...ooviniiniiiiniiiiiinineenn. —_
4A7Z Thos. R. Dunk, 1424 Laura St., Jacksoaville, Fla.........c.ooiviniiiniiieineens —
4BA Claude A. Lewis and Manning White, 47 Bull St., Savannah, Ga................ —
4BB R. G. Rankin, Jr., 6 and 8 N. Front St., Wilmington, N. C...cooovvnnnnnninnnnn —
4BC Earl I. Marx, 1654 Main St., Jacksonville, Fla......ccouviniininieneieeneen. —
4BD M. C. Speight, New Bern, N. C.ovuiiniiinniiieniiiiiiiiniiiiieiceiuiienanees —_
4BE C. A. Fowler, Athens, Ga.....cocveremteoronetanrsotssesscocsscesenasancinn. —_
4BF R. G. Rankin, Jr., Wrightsville Beach, N. C ................................... —
4BG A. G. Stanton, 1081 Highway Ave., Jacksonville, Fla.........coooiiiiiiiineneen —

Nore—License numbers for the fourth district could not be obtained.

Fifth District

May 26, 1918.
SAA Eugene B. Knight, 2601 Battery St., Little Rock, /;N430 00 00000000000000000000000 1201
5AB Joe Robert Scalco, 1102 8th Ave., Birmingham, Ala..........cccoieiiiiieees 1202
6AC Gilbert George Budwig, 1404 17th Ave., S., Birmingham, /000 0000000000000000 1208..
SAD Harold E. Rorsebach, 619 N, E St., Muskogee, Okla........connviiiiininnenn, 1204
SAE Ralph Jones, 1108 Gibson St., Little Rock, Ark.......ccooniiirieiinniiieenen, 1205
SAF Wm. F. Meyer, 2610 Ringo St., Little Rock, Ark......ocoiiiiiiiniiininnnnn 1206
BAG Stanley Martin, 219 N. K St., Muskogee, Okla...........covienieninnnninnne 1207
SAH Ben W. Martin, 438 Spring Hill Ave., Mobile, Ala........coooviiiiiieeiiinnne 1208
6AI Fred Ratcliff, 220 Penn St., Shawnee, Okla....... 50000 000000603006000000000000000 1209
SAY Clarence E. Albertson, 416 Park Ave., Tupelo, Mississippi............oconvneeen 1210
5AK T. J. M. Daley, Covington, Tennessee......cocccveuccnces 000000000000000000000 1211
BAL Theophile Reboul, 2106 Charters St., S., Blrmmgham. Ala ..................... 1812
SAM H. S. Brownell, 1612 Phelan St., S., Birmingham, Ala.........coooiiiienennene. 1218
5AN W. O. Watkins, 208 First Ave., Blrmmgham. /N \5000000000060060006006000000000 1214
A0 J. A. Buster, 316 Main St., Breham, TeXas. . veeeeresnnacesossasscsnnaeasenins 1215
AP Vance Thomp 267 Pasad Pl.. Memphis. Tenn......covvvenveennnenn. ve.s 1816
5AQ H. R. Goldstcin, 1819 Octavia St., New Orleans, La........ceniieniiininnnnn. 1217
S5AR Eugene T. Beynon, 604 Artesian, Corpus Christi, Texas.......ccoviineineennns 1218
5AS Royal R. Bastian, 6528 Saratoga St., New Orleans, La.............ccaiviienn 1219
SAT Alwyn Vickers, 508 Clayton St., Montgomery, Ala....cooeieneiiiiniieaneannns 1220

CORRECTIONS

In our July issue:—The address of Charles C. B. Conley (3FZ) should be 709 N. 39th
St., Philadelphia, Pa., the address of S. T. Critchlow, (3BE) should be 2632 N. 17th St

Philadelphia, Pa., and the

address of C. Laager, (3CF) should be 1216 Belmont Ave..

Philadelphis, Pa.
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Classified Advertisements

Advertisements in this department 5 cents a word,
no display of any kind. Payable in advance, by
eurrency, check, momey order or stamps, t 7
words per line.

8% discount for 8 imsertioms
10% discoanat for @ iasertions
18% discount for 9 insertioms
20% discoant for 12 insertioms

within one year.

With 80,000 subscribers, we have over 400,000
seaders of MODERN ELECTRICS, which makes it
oue of the cheapest high grade classified d in

MODERN ELECTRICS

Vol. 6. No. s.

BUSINESS OPPORTUNITIES

AN EXCEPTIONAL OPPORTUNITY IS OF.
fered to a young reliable Christian, who a fair
*nowlcqge of electricity and is able to inveet $600
in addition to bis services as a partner in a busi-
ness sure to be immensely profitable from the start.
Prefers one who desires to complete his electrical
education by attending 2 New York evering school
é?drc&s J. L., care Modern Electrics, New York

ity.

“MONEY MAKING IDEAS,” PUBLISHED
monthly, turns your spare time into cash. Sample
wy free. A. Kraus, 409 Chestnut St., Milwnuha

is, (

the United States.
Advertisements for the September issue
must be in our hands July 31st.

AERONAUTICS

BOOKS, ETC.

SIX ACTUAL PHOTOGRAPHS OF STEAM-
;h;‘):, Igbcj Frank H, Barnes, 1056 Dewey PL, Eliza-
e .

LEARN TO FLY — BIG TWO-FOOT BLERIOT
Monoplane. Latest model, knocked down, packed
ready for mailing, with blue print and complete draw-
ings for assembling, with wheels and propeller. This
model is usually sold by dealers for $2.00. Boys all
over the country are having barrels of fun with them.
For good. wholesome amusement, there is probably no
flying device more entertaining and that will afford
more fun for the boys and grown-ups than this pleas-
ing toy. Guaranteed to fly or monehrcfundcd_. Send
prepaid on receipt of price, $1.00. odel Flying Ma-
chine Company, 172 Greenwich St., New York City.

BOAT BUILDING FOR AMATEURS. BY
Adrian Neison, C.E.—This book will te!l! you how to
build all manner of small boats, such as punts
skiffs, canoes, row and rail boats; only $1.00, postpaui
to any address in tke U, S. Modern
Dept., 281 Fulton St.,, New York City.

lectrics, Book

AGENTS

AGENTS—THE BIGGEST THING OUT—SELL
“Ambrew’ Concentrated Beer Extract. For making
Beer at Home—by adding water. The real article.
Not a substitute. Saves over 100 per cent. Small

clage. Enormous demand, big sales, long profits.

tart while it’s new. Don’t delay—just a postal to-
day, The Ambrew Company, ept. 1670, Cincin-
nati, Ohio. *

$80.00 PER WEEK AND UP. HOW FAR UP
nde on you. Enormous sums are being made by
Oxygenator Salesmen—one has made $21,600 in three
years; another $6,000 in one year; another $4,600 in
six months, Western Oxygenator Co., Beatrice, (I‘;;t‘:*

AGENTS — SALARY OR COMMISSION,
Greatest seller yet. Every user pen and ink l')uys on
sight. 200 to 600 per cent, profit. One agent’s sales,

620 in six days; another $82 in two hours. Monroe
fg. Co., X 88, La Crosse, Wis.

AUTOMOBILES

KEROSENE FOR AUTOMOBILES—OUR NEW
Model B uses successfully balf and half mixture low-
est grades keroseoe and gasoline. Satisfaction guar-

anteed or money refunde Greatly increased power,
very slow speed on high. Starts easy at zero. Spe-
cial agents’ prices. Dept. P, The r-Friction Car-

bureter Co., Dayton, Ohio. (6)%

LINDER REBORED INCLUDING PISTON
n(d:YRings. $7 to $11. Sterling Eng. Co., 881 S.
Clinton, Chicago, IN.

MODERN ELECTRICAL CONSTRUCTION, BY

H C. Horstmann and Victor H. Tousley. A new
l’c:ti‘sre’d and enlarged edition, 16mo., 368 pages, 178

i . Pocket size. full leather limp. Price $1.50,
;;:%:T&’ M(:)dcern Publishing Co., 281 Fulton St.,
ew York.

BUSINESS OPPORTUNITIES

AKE BIG MONEY OPENING SAFES AND
sctlgngx combinations. Write Wayne Strong, 811
Temple St., Los Angeles, Cal.

. INVISIBLE INK FORMULAS—TESTED, PRAC-
tical, inexpensive; also formula for silver plating
powder. FPostpaid, 25c. Chemist, 888 West 35th St.,
Cleveland, Ohio.

50c. ANY FORMULA — GEO. CASEY, ]JR,
Swarthmore, Pa.

BOOKS, AS A RULE, ARE FILLED UP WITH
technicalities and are of very little use to the experi-
menter, but bere is a book which is simple, plain and
understandable. Send your order at once for your
copy of “Electricity Made Simple,” Clarke

o
ing

Haskins, 288 pages, 108 illustrati 12mo.
binding. Price 1.7)'0 postpaid. lz::l'em n!“\oa‘lhh
Co., 331 Fulton St., New York

BOUND VOLUME NO. 38 OF “MODERN ELEC-
trics” is now ready, which contains 740 pages, over
1,000 illustrations and wtitings of 800 authors, 650
articles of unusual interest, with 1,178 questions and
answers. Bound in handsome black cloth, gold
stamped. $1.50; $.30 extra by mail. Modern Elec
trics, Book Dept., 281 Fulton St., New York City.

COLLECTIONS

. THE REAL ESTATE EDUCATOR CONTAINS
inside information not generally known. Don’'ts in
Real Estate, tells all about the real estate business
from A to Z. $1.00, postpaid to any address in the

. S. on receipt of price. Medern Electrics, Book
Dept., 231 Fulton St., New York City.

DOGS

BLOODHOUNDS — FOXHOUNDS, REGI
tered; trained bear; deer, wolf, coon and cat docgz
illustrated catalogue, 6¢c stamp.’ Reokwood Kennels,
Lexington, Ky,

ENTERTAINMENT

MAGICAL APPARATUS—LOW PRICES, CAT-
alogues. Senrab, 1812 Emerson Ave., So. Minneapo-
lis, Minn. o
LEARN “TO ~ENTERTAIN — WONDERFUL
Magic Tr;cll() Cards, 10c. 5‘I)Wagicl‘inn's Cabinet of Tricka,
performed by any one, 50c, .

Co., 160 Nassau St., New Yol'kr.cc Catalog. - Walwea

164 LATEST SONGS—MAMMOTH BUDGET OF
the largest collection of opuiar songs ever sold for
?qnlyleC. The Wedge Yﬂfg. Co., L., Binghamton,

106 MAGIC TRICKS 46c, WITH s CATA-
logues. Klein, 1198 Broadwa;.q “ 'EIA)
CACHOO — SNEEZE  POWDER 10  CENTs.
Three for 28 cents. Free copy Star Magazine with
order. L. Dolson, Hampton, lowa. (B)%

ELECTRICAL APPARATUS

THIS ELECTRICAL DICTIONARY WILL !U’ST
t in your vest pocket. Carry it around wit you
while you are at work. “Handy Vest Pocket Electri.
cal Dictionary.” by Wm, L. Weber, M.E., containin
upwards of 4.800 words, terms and phrases empl

in the electrical profession with their definitions given
in the 5?)10“ comq(r’chelﬁivs mA;n%;i Full leather
cover; c, stpaid. odern Publishin

Fulton St., New York. AT

Whken writing, please mention “Modem Electrics.”
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MR. ELECTRICIAN! DO YOU KNOW ALL
about wiring diagrams and descriptions? 1f not" you
need this book, winch is the latest out on the subject.
“Modern Wiring Diagrams and iptions,” by
Henry C. Horstmana and Victor H. Tousley, 18mo.,
800 pages, 226 illustrations. Full leather binding, size
4x6 inches, pocket edition. Price $1.50, poupu'd. 1t
explains dynamos and motors, alternating current and
direct current, ground detectors and storage batteries,
installations, etc. Modern Publishing Co., 281 Fulton
St.. New York.

FOR MEN
TOBACCO HABIT—YOU CAN CONQUER IT

easily in three days, improve your healt rolong
your life. No more stomach trouble, no foul breath,
To heart weakness. Regain manly vigor, calm

nerves, clear eyes and superior mental strength.
Whether you chew; or smoke pipe, cigarettes, cigars.
get my inlertstin§ Tobacco Book. Worth its weight
in gold. Mailed tree. E. J. Woods, 584 Sixth Ave.,
267 A, New York, N. Y. *

DO YOU WANT THIS BOOK, WHICH TELLS
you how to test and operate all different kinds of
electrical apparatus, from generators and motors to
lampe and bells? nly sl.ﬁo,‘lpoatpud. “Electricians’
Operating and Testi-gr Manual,” by Henry C, Horst-
mann and Victor H. Tousley, 16mo., full cather, and
chuck full of the right kind of information which can
be readily mastered by the layman as well as the ex-

rienced man. Modern Publishing Co., $81 Fulton

t., New York.

MACHINERY

HERE IS THE BOOK YOU ARE LOOKING
for, written in plain English so it can be easily mas-
tesed by you whether you are an experimenter Or an
electrical engineer. “Practical Armatore and Magnet
Winding,” by Henry C. Horstmann and_Victor H.
Tousley, 16mo., pocket size, leather cover. Price $1.50.
This book is the most valuable aid to the electrician,
cither in constructing or operating department. Mod-
ern Publishing Co.. 281 Fulton St., New York.

STORAGE BATTERIES ARE VERY HARD TO
master and understand, but if you read -this book you
will know all about them from beginning to_,cnd.
“Storage Batteries, Stationary and Powerful,” by
J. T. l;Niblett, M.LLE.E. 80 pages, 21 illustrations,

cket size, silk cloth binding. Price, 50c
Vodem Publishing Co., 231 Fulton St., New

FOR SALE
FOR SALE—MOVING PICTURE FILMS. ANY

stpaid.
ork.

subject, 1lc per foot. Davis Service, Watertown,
Wis. 9

FOR SALE — PORTABLE LONG-DISTANCE
receiving set. F. Heinfling, 343 E. 56th St, New

York,

CLARK’S FLY EXITS—LET FLIES AND MOS-
uitoes out through screen. Can't return through exit.
gamplc, 10c.; 8 for 26¢.; $1 per dozen, postpaid. Dr.
L. W. Clark, Carterville, Mo.

FOR SALE—COMPLETE, EFFICIENT WIRE-
less station:; cheap. Fred Six, 1100 Lafayette Ave.,
Mattoon, Il

DISPOSE OF YOUR_ OLD MINERAL MA-
terial. 1 can use Nickel, Platinum, Quicksilver, Cad-
mium, Bismuth, Magnesium, Tell us what_you have.
Joseph Radnai, 86 Fulton St., New York City.

HELP WANTED

ILLUSTRATED BOOK _TELLS OF
U. S. service.

FREE . )
about 800,000 protected positions 1n X ¢
Thousands of vacancies every year. There is a _hig
chanee here for you, sure and generous pay, life.
time employment. Just ask for booklet S.947. No
ohligation. ~Eart Tlopkins, Washington, D. C. (%)

HELP WANTED—YOU CAN ADD $26 WEEK-
ly to your present income running a silver plating
business at home in your spare time. No capital re.
ouired. Send for f{ree_namphlet. E. Lindmark, 4610
Qixth Ave., Brooklyn, N. Y
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HELP WANTED

WANTED—YQOUNG MEN TO LEARN ARCHI-

tectural drafting. Earn $26.00 to $75.00 per week.
Big demand. Short hours, pleasant work. rite for
particulars. Keystone Architectural Institute, Ro-

chester, N. Y,

1 WILL START YOU EARNING $4 DAILY AT
home in spare time silvering mirrors; no capital; free
instructive booklet, giving plans of operation. G. F.
Redmond, Dept. A. G., Boston, Mass. [§9) 3

I NEED GOOD MEN—EVERYWHERE—PART
or all time; learn my methods; jein me in my high-
class business; established 18 years; authorized capital,
$1,000,000; no experience needed; desk and complete
business ousfit free; write to-day. W. M, Ostrander,
Dept. 15, 12 West 81st St., New York City.

INFORMATION

INFORMATION FOR MEN—WE WILL MAIL
valuable secrets, sealed. Sure and harmless; try
them. Two red stamps brings them next mail. Fa-
mous Co., 417 E. 161st St.,, New York.

ARE YOU EFFICIENT?—HOW SALARY IS
increased, higher wages secured, advancement as-
sured, your condition bettered. OQur membership
is growing amazingly and is destined to become
world-wide in infl and benefits.  All departments
headed by experts to aid members in every line of
work and industry. Every problem handled individu-
al If benefits fail service is free of all charge.
enrollments at $1.00 will inelude league
Write fully and get best results. Address
World’'s Workers Efficiency Leag\):e.
)%

Present
badge.
Box 500-H,
Bratenahl Bldgs., Cleveland, Ohijo.

GET MARRIED—MATRIMONIAL PAPER CON-
taining advert ts, marri ble people from all
sections, rich, poor, youn%! on, Protestants, Catho-
lics; mailed, sealed, free. he Correspondent, Tole?o).

4

hio.

_ IT IS IMPORTANT THAT ALL INTERESTED
in wireless should join the Wireless ation of
America, which is helpful to those intevested in an~
wa&_ in the wireless industry. or full particulars,
address, Wircless Association of America, 381 Fulton
St., New York.

INSTRUCTION

FREE—-ILLUSTRATED BOOK ON HYPNOTISM
and other accult scicnces te all who send their ad-
dress. Write to-dﬁ and learn how to influence and
control others. . D. Betts, Sta. 174, n,
Mich. (tf)%

FIRST STEPS IN ELECTRICITY, OR ELEC-
tricity for the Beginner! Doecsn’t that title sound in-
teresting? It is just what it denotes, or maybe more,
because it starts off with the development of elec-
tricity, explaining fully in a purely and descriptive
manner how to perform simple experiments with as
little expense as possible. 288 pages, 114 #lustrations,
pocket size, cloth cover. Price gioo. postpaid. Mod-
ern Publishing Co., 281 Fulton , New York.

“WIRELESS HOOK-UPS,” CONTAINING 96
ages and 160 hook-l;rll. is foll of diagrams fuly il-
ustrating every possible wircless conmectien. This
goo¥ will el};bfle zi;?Jstgn te Eget excellent results.
en paid for $.26. ] lectrics,

251 Fulton St, New York City. LT

PATENTS

HAVE YOU A PATENT TO_SELL?—YOU'LL
be interested in my (rroposi(ion. Write now for free
articulars. Walfred Johnson, 318 W. Washington
t.. Chicago, Il

When writing, please mention “Modern Electrics.”
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PATENT ATTORNEYS

ISOS—MIATT—PATENTS—IDla—i.e.' 45 YEARS'
personal, practical and successful experience in pre-
curing U. s. and Foreign Patents, Registration of
Trade-Marks, Labels, Prints, Copyrights, etc. Also as
Counscllor and Expert in Patent Causes. Personal
attention given to all business assumed by mutual
consent, but only on reasonable compensation for
time and labor involved. Terms moderate, but not
contingent. Information and advice freel‘”gwen, but
no circular literature. Branch Office, ashington,

C., for transaction of business with Patent Office
direct. Reliable and competent foreign representa-
tives. Geo. W. Miatt. Attomney and Counsellor at
Law and Patent Expert. Patent business exclusively.
Offices, Temple Court, Cor. Nassau and Beekman
Sts., New York City.

PATENTS OF VALUE—PROMPT AND EFFI-
cient service. No misleading ind ts. Expert in
Mechanics. Book of Advice and Patent Office Rules
free. Clements & Clements, Patent Attorneys, 719
Colorado Bldg.,, Washington, D. C. Q)

PHOTOGRAPHY, CAMERAS & SUPPLIES

KODAKS, GRAFLEX CAMERAS, LENSES—
Everything pl;otogrnsl;nc; get ba:%lm tﬁstw_gou h%an
ing your order to Willoughby,
:rv:adaao;e?;ndyllste: St.? New York. tfsk

MONEY IN PHOTOGRAPHY-—I START AMA-
teurs making money at home taking portralts; become
professionals, Studie secrets, retouching, ete, fully
explained. Wells’ Studio, Bast Liverpool, Ohio.

PICTURES AND POST CARDS

26 COMIC POST CARDS AND BOOK OF FLIR-
tations, 10c. A. Kraus, 409 L, Chestnut St., Mil-
waukee, Wis, (¢8]

4 LOVERS' CARDS AND BOOK OF TOASTS,
10c. A. Kraus, 409 M, Chestnut St., Milvuuk(e”e).
Wis.

BEAUTIFUL PHOTOGRAVURES—-SIZE 7 x 10
in. of Thomas A. Edison and Nicola Tesla. Suit-
able for framing—Just the thing for your den or
station—10c each or the two mailed Bostpald on_re-
ceipt of 15c stamps or coin. W. A. O. A, 281 Ful-
ton St.. New York City.

MEDICAL

DEAFNESS, HEAD-NOISES — MY TREATISE,
iMlustrated, explains how complete lasting relief may
be effected out operation; experience, 88 years;

k sent free by author. Dr. Geo. E. Coutant,
534 A, Station F, New York, N. Y, (8)%

STAMPS, COINS, ETC.

OLD STAMPS BOUGHT -— $75.00 PAID FOR
a certain old stamp; hundreds of other stamps bought.
Send stamp for gu ing list, A. Kraus, 108 Kraus
Bldgz.. Milwaukee, is. (9)

$4.26 EACH PAID FOR U. S. FLYING EAGLE
cents, dated 1856; $2 to $600 d for hundreds of
other coins, dated before 1895; send 10 cents at
once for New Illustrated Coin Vafluret BOOktl mlz‘e
4x7; t ted—it may mean your fortune. arke
&x Cofecms Dealers, Box 127 LeRoy, N. Y. (tf) ¥

$4.96 PAID FOR FLYING EAGLE CENT OF
1866. Hundreds of other coins bought. Send 10¢
for buying catalog. A. Kraus, 409 Chestnut St.,
Milwaukee, Wis, (¢5]

TELEGRAPHY

PELNAR SCHOOL OF TELEGRAPHY, MADI.
son, Wis. Directed by retired railway officer; best
of everything; expenses earned; credit extended;
graduates placed.
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Yol. 6. No. 5.

TELEGRAPHY

IN THIS VALUABLE BOOK WILL BE FOUND
everything that is necessary for the study of teleg-
raphy. Rules are given for the guidance of operators

:{ 1 for the guidan f
in all different kinds of services, and they are very
clear and comgprehensive. “’l'eleguph, Self Taught:
A Complete Manual of Instruction,” by
Edison, M.A., 18mo., 170 pag:

Price $1.00, postpaid. Medern
Fulton St.. New York.

fully illustrated.
blishing Co., 331

THE PROCESS OF TRANSMITTING WIRE-
€33 messages through the air over long distances by
the aid of electricity is to countless thousands of peo-
ple only a mysterious fairy tale, but here is a book
for you, Mr, Operator, which states nothing but cold
facts. “Operators’ Wireless Telegraph and Telephoue
Hand Book,” by Victor H. Laughter, 12mo, 210
pages, fully illustrated, giving the operator ail the
information he desires. rice $1.00, stpaid. Mod-
ern Publishing Co., 231 Fulton St.,’ New York.

WANTED

STUDENTS DESIROUS OF OBTAINING A
working knowledge of Electrical Engineering by pur-
suing work in our laboratories. Tuition small. Ne
entrance examinations. Fine opportunity for reliable
men. Number limited. Wire at once to Prof. F. E.
Austin, Hanover, N. H.

WANTED MOVING PICTURE OUTFIT. FRED
L. Smith, Amsterdam, N. Y.

“CONSTRUCTION OF INDUCTION COILS
and Transformers” is a valuable book, containing
100 pages and 72 illustrations, by H. W. Secor. You
cannot afford to be without this book, which is the
{atestf work ous ;gnstructi%n gg ocilnducg?n ccils B::ﬁ
ransformers. $.25 postpaid. ern Electri
Dept. F, 231 Fulton St., New York, N. Y. =

WIRELESS

FOR SALE—THIS NEW 4”
hogany enclosed spark coil. . Extra heavy platinum
contacts. Cost $86 last winter. Yours for $18.
1 pair new Bundes' small phones $6, and all the rest
of my station at similar dprices. Write me. Do it now,
before they are all sold. H. E. S., Suite 1469, No.
60 Church St., New York City.

WOULD YOU SPEND $10 IF YOU WERE
sure you would get better receiving results? See ad.
?qn aynother page. Colby’s Telegraph School, Auburn,

VIBRATOR MA-

WIRELESS GOODS, . ELECTRIC NOVELTIES
and Experimentcrs’ Supplies. Send 2¢ stamp for large
catalogue, A. W. Bowman & Co., 65% Sudbury St.,
Boston, Mass,

$36 WIRELESS STATION
reasonable offer refused.
Forest, 11l

OUR 80-PAGE BOOK, “THE WIRELESS TELE-
phone,” will be found invaluable to those interested in
this science. This book contains 57 illustrations and is
considered a masterpiece. Send $.25 in stamps, coin
or M. O, to Modern Electrics, Book Dept., 981 Ful-
ton St, New York City.

‘“HOW TO MAKE WIRELESS INSTRUMENTS,”
by 20 \_Vlrelm_Expem. containing 96 pages and 75
xllust;nhonn. written expressly for wireless amatears,
and is a book that you cannot afford te be without,

Price. 26c. postpaid.” Modern Elect ics, Book t.,
281 Fulton gt.. pNew Yark C?fy. e ook Dep

FOR SALE — NO
Address Box 2926 Lake

HERE 1S THE VERY LATEST AND MOST
valuable work on electricity for the amateur or prac.
tical electrician, published: *“Eas Electrical Experi.
ments and How to Make Them,” gy L. P. Dickenson,
%29 pas[;eosb 110 i"'l:f"aiidmd’c' lllr’mi;l cloth binding.

rice .00, postpai odern Publishi Co., 281
Fulton St., New gork e

BUILDERS OF WIRELESS APPARATUS SEND
stamp for large catalog on parts and raw materials,
With every catalogue we will send either a copy of the
Morse or Continental codes free. Eimwood Electric
Co., 225 Summer St., Buffalo, N. Y.

Whea writing, please mention “Modern Electrics.”
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Apparatus Exchange
Department

This department is for the free use of our subsorib-
ars_and readers, to enable them to exchange techaical
articles for which they bave no further use for other
articles or apparatus which they need.

Advertisements under this heading containing more
than fifty words cannot be accepted; the right is alse
teserved to rewrite or reject any advertisement which
will not be fer the best interests of our readers. Ad-
vertisements under this heading will be inserted one
time only free of charge,

Advertisements of articles intended for sale cannot
be accepted as a regular classified department is com-
ducted for advertising of this character at a oest of
be per word.

dvertisements should be addressed to “Apparatue
Excl e Department,” care Modern Blecirica, 381
Fulton St., New York,

WILL EXCHANGE 1 %4-IN. SPARK COIL, 1
2-in, spark coil, both will work well on line current
with electrolytic interrupter, 1 Winchester 22-calibre,
16-shot repeater, handles 22 short, long or lon rifle;
will exchange for Brandes Navy phones an goo&
loose coupler. Lawrence Thaw, 257 West 86th St.,
New York City.

HAVE A BICYCLE, ROADSTER MODEL, IN
fair condition; 1 telephone, complete, with receiver;
2 telephone ringers, 2000 ohm; 2 telephone induction
coils; 1 generator; Expo watch camera; 1 spark coil,
1 in., and other articles, to exchange for 6-v., 60-a.h.
storage battery; spark coil, 3 in.,, or pair of 1000-
ohm receivers. Philip G. Pedicord, Olathe, Colo.

WANTED—DRAWING INSTRUMENTS—WILL
exchange wireless apparatus for good set of one of
the standard makes o? drawing instruments; write for
list of wircless instruments; also want water colors.
ﬁcﬂ' A. Rauch, 216 West 20th St., Little Rock,
ArK.

WILL EXCHANGE AN ELECTRIC BELT, NEW,
cost $8, and a wireless key, for anything electrical;
would prefer a storage battery and some Modern
Electrics, dated before January, 1911, Address Gerald
Tlapa, 4072 Ranier Ave., Seattle, Wash,

DO YOU WANT THIS BOOK, WHICH TELLS
you how to test and operate all different kinds of
electrical apparatus, from generators and motors to
lamps and bells? bnly $1.50 I)ostpaid. “Electricians’
Operating and Testing Manual,” by Henr{ C. Horst-
mann and Victor H. Tousley, 16mo., full leather. and
chuck full of the right kind of information, which can
be readily mastered by the layman as well as the ex-
perienced man. Modern Publishing Co., 231 Fulton
St., New York.

WILL EXCITANGE MARCONI 2500 OHM RE-
ceivers (with headband and cord), a fixed condenser,
a Universal detector and aerial wire, for a camera.
Godfrey Jaffa, 581 West 161st St.,, New York City.

WILL EXCHANGE GOOD BOX PLATE CAM-
era and outfit for 110 v., 60 cycles, alternating cur-
rent, 1/7 or %4 h. p. motor. Motor must be in good
condition and in running order. Verne Caldwell,
Box 163, Meridian, Idaho.

WILL. EXCHANGE TELEGRAPH LEARNER'S
outfit, a Knapp motor with 8-in. fan, and a Mesco
electric motor, both are new and in good_condition.
William Stockton. 10 Bloomfield Ave., Flemington,
N. J.

WANT 110 V. A. C. MOTOR, ABOUT 1/15 H. P..
a Klaxon horn, 1A Kodak developing tank, and_fold-
ing tripod. Haye late type loose-coupler ({eccwmg)
variation by switches, cost $16.00, new; nmiineral de-
tector, very good, worth $5.00. Photo on request.
Have quantity of Empire cloth, 8 electrose, Nos. 71
and 78 insulators, Junior fixed condenser. . G
Klemgard, 947 Cedar Ave,, Tong Beach, Cal.

BRAUTIFUL PHOTOGRAVURES—SIZE 7 x 10
in. of Thomas A. Edison and Nicola Tesla. Suit-
able for framing—Just the thing for your den or
station—10c each or the two mailed postpaid on_re-
ceipt of 15¢ stamps or coin. W. A. O. A., 231 Ful-
ton St., New York City.
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WE CAN FURNISII ANY BOOK PUBLISHED.
Write Book Dept., Modern Electrics, 281 Fulton St.,
New York, N. g’ I B

WANT WIRELESS GOODS IN EXCHANGE
for a Henrick’s three-bar type dynamo-motor, with
either self-governing friction pulley or a 2j4-in pulley
for a_j§-in, round belt. ould prefer a complete
receiving set of same value. Meredith Elliott, 1102
S. Denver St., Tulsa, Okla,

WANTED—PLATINUM, SILVER, UICKSIL.
ver, Bismuth, Nickel, Magnesium, Cadmium, Bas
Mantle Dust, Qils and Chemicals and all similar
goods. Joseph Radnai, 36 Fulton St., New York City.

WANT 1. IN. SPARK_ COIL AND 2000-OHM
Ehones for 2.slide tuner, Mesco 3-section condenser,
unnel mineral detector, 14-plate condenser, buzzer,
knife switch and 500-shot Daisy air rifle. Louis R
.Kess, Hawthorne, N. J

WILL EXCHANGE A SINGLE-CYCLE, 8-H.P.
Indian motorcycle, a %-h.lp., g-cycle water-cooled hori-
zontal gasoline engine, Iver Johnson and Crescent

bicycles, a 100-ft., 6-wire aerial, for a good lathe.
Wm. J. Bablonka, 211 Bridgeport Ave., Shelton,
Conn.

HAVE A NEW SINGLE-BARREL, 12-GAUGE

Meridan shotgun and a 4 x 5 plate camera outfit, with
tripods, focusing cloth, plate holder, developing out-
fit, and complete instructions; gun valued at $6 and
camera outfit at $8; want offers in_wireless apparatus.
Wallace Bruce, care Mrs. Thomas Uffendell, R. F. D
Rocky River, Ohio.

WANTED — REVOLVER IN EXCHANGE FOR
2-glide tuner, 11.in, core, single slide tuner, 4-in. core,
Hunt Macree make, brand-new detector, cbony
base, double pole, double throw aerial switch, wire
gaugc, porcelain tube, 10 in., 15 ft. new No. 12 cov-
ered wire, ¥4 1b. aluminum wire (14), 25-ohm re-
;:eive:r".T Charles Preiss, 415 Central Ave., Brook-
yn,

HAVE KNAPP TYPE J MOTOR, 1-10 VOLT,
2 amp. dynamo and water motor; want air  of
Brandes receivers with head band. Gordon D. Cole.
91 Wadsworth Ave., Meadyville, Pa.

WILL EXCHANGE 1 5%-IN. COPPER DISC
with brass bushinr and setscrew, 1 double-slide Mascot
tuner, for variable condenser, spark coil, storage bat-
tery and other apparatus. J. Robt, 1988
Lemmon St., Baltimore, Md.

WANTED—A GOOD DYNAMO OR MOTOR IXN
exchange for the following articles: 12 back numbers
of M. E., bound, 1911; 12 back numbers M. E., 1912;
1 Business Course of 100 Lessons; 1 Course in Book-
keeping; the courses are brand new; everything is
valued at $50. A. E. Poreda, Box 31, Greeneville
Station, Norwich, Conn.

WHAT HAVE YOU TO EXCHANGE FOR ANY
or all of the following: 1 Y-in. spark coil, box t 8
1 primary and 4 pies fo rsecondary of 1-in. coil; ¥ Ib.
No. 86 B, & S. wire, to make 4 more pies; 1 Ajax
motor; 1 Knapp Type A, with circular saw rotary disk
attached; 1 electrolytic detector: 1 potentiometer; 1-in,
Wollaston wire; 1 No, 2 Rrownie camera. tripod and
holder; 1 buzzer; 1 set of postage stamps in_ Scott’s
album; list, $150. Morton W, Sterns, 20 N. Main
St., Bethelehem, Pa.

WANT A FOCUSING 4 x 6 CAMERA. WILI,
exchange Winch spark coil and spark gap. Will add
cash if necessary. P Kicnzle, 450 E. 85th St., New
York, N. Y,

FIRST STEPS IN ELECTRICITY, OR ELEC-
tricity for the Beginner! Doesn’t that title sound in-
teresting? It is just what it dcnotes, or maybe more,
because it starts off with the development of elec-
tricity, explaining fully in a purely descriptive man-
ner how to perform simple experiments with as little
expense as possible. 283 pages, 114 illustrations,
pocket size, cloth cover. Price, $1.00 postpaid. Mod.
crn Publishing Co., 281 Fulton St, New York.

WANT AUDION OR OTHER INSTRUMENTS
for developing box, valued at $1; S. S. tuning coil,
10 x 33 in., $1; D. S. coil 18 x 8% in, $2; Amco
vertical detector, $1.25; Tunior fixed condenser, 35c.
H. Lee, 225 Pine Ave., Wildwood, N. T

WILL EXCHANGE $13 WORTH OF ENGI.
neering books for wireless apparatus, receiving only;
loose coupler coil preferred. Donald C. Foster,
Tfomer, N. Y.

Lange,

When writing, please mention “Modern Electrics.”
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WILL EXCHANGE 1 HAMILTON RIFLE, 1
telegraph sounder and key, knife switch, t card
rojector, and a book entitled “The Photo Play Plot:
ow to Write It and Sell It,” for tuning coil, elec-
trolguc detector stand, spark gap and receiver with
cord. Bryan Decker, 270 S. gandusky St., Dele-
ware, Ohio.

WILL EXCHANGE 1 20-0HM GIANT SOUND-
er and key, cost $33, and 1 bicycle gas lamp, cost
$2.50, both new, for a Ferron detector, Blitzen vari-
able condenser, aerial insulators, or anything of equal
;_za]gehi‘n a receiving outfit. Austin G. Corkran, Ox-
ord,

WRITE US IF YOU WANT TO GET IN TOUCH
with a wireless dealer in your city. Modern Electrics
Trade Inquiry Dept., 231 lv;ulton t., New York, N. Y.

WILL EXCHANGE “MODERN ELECTRICS”
for about three years for a small omnigraph set or
small 28 calibre rifle; also have a pair of transatlantic
wireless phones which I have used on board ship, for
good loose coupler or Blitzen tuner. Grubman,
1607 Carondelet St., New Orleans, La.

MODERN ELECTRICS
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MR. AMATEUR! TO LEARN ELECTRICITY
l:u should start from the beginning. You should

ow all about the minor details before you take on
the big ones, and here is the book that is going to
take you all the way through. “Elementary Elec-
tncxt{ Up-to-Date,” ~ by Sydney Aylmer Small,
M.AILEE., 12mo, cloth, 500 paiﬂ' 206 illustrations.
Price, $1.25 postpaid. ’I:h.is book starts on the pri
mary characters of electricity and goes clear through
to the end. Tells you all” about storagz batteries,
condensers, flow of current, power of efhciency, etc.
Modern Publishing Co., 281 Fulton St., New York.

WISH TO EXCHANGE COMPLETE PRIMARY
and secondary of a !4-in. coil in insulating-compound.
primary condenser for same and an L. E. B. pocket
tool kit containing 47 tools, for a Murdock or
Blitzen rotary variable condenser. Allen W. Coven,
1108 East Ave., Elyria, Ohio,

PRECISION LATHE—SWINGS 4 INCHES AND
takes 4 inches between centers, cross and lateral
feeds. Will exchange for 1to 2 h. p. gasoline engine
or what have you in the electrical line? LaRoss Vand-
ling, 417 8d Ave., New Brighton, Pa,

EXCHANGE—] WANT A SET OF 1. C. S, SUR-
veying and mapping volumes, late edition and O. K,
condition I have set of I. C. S, 5a.s engines, and
others; plate cameras, 84 x 6%, helders, tripod, etc.;
cornet, case, mandolinetto. f..ew:s,
Kittery-Depot, Maine.

rite. Eugene

ONE SET TWENTY-OHM TELEGRAPH IN-
struments (sounder and key), 1 22-cal. gun with
case, and one good gas bicrcle lamp, all in good condi-
dition, value, 512.00. Will exchange for wireless in-
struments. Would like complete set in good condition,
R. E. Wason, Ellsworth Sta., Ohio.

HAVE AN ELECTRIC CAR AND SOME
track, a large X-Ray spark gap, 10 volt pony dynamo,
and 4-inch water motor in exchange for type-writer,
or good 110 volt a. c. motor, or anything electrical.
Roy Dudley, 256 Lincoln Roa&. Brooklyn,

WILL EXCHANGE 3% KW, TRANSFORMER
(open cou.), electrolytic interrupter, loose coupler, 13
plate rotary, electrolytic detector, fixed condensers, 20
ohm sounder, 6 v. 60 a, auto storage, single S tuner,
$25. Hypnotism course, every article is com lete mJ
Tike new; used only 3 months; want motorcycle in fair
condition_or twin motor complete. C. Brown, No. 125
Rergen St., Brooklyn, N.

HAVE FOR EXCHANGE MODEL STEAM EN-
gine; will run models; has fixed slide-valve cylinder,
lieavy nickel plated fly-wheel. Size over all 13 10 x
1234 inches. Also a telescope when extended is 2 ft.
9 in., good lenses and a cap to fit on end to see sun
spots—for anything electrical, but prefer a dynamo to
value of $6.00 S. J. Woods, Kyle P. O., Sask., Canada.

WILL EXCHANGE A WIRELESS TUNER 4%
x 2% in. diameter wound with enamel copper wire,
for anything in the electrical apparatus line. John
Baganzi, 936 Washington St.. South Braintree, Mass.

MODERN ELECTRICAL CONSTRUCTION, BY
Henry C. Horstman and Victor H. Tousley. A new
revised and enlarged edition, 16mo., 858 pages, 178

diagrams. Pocket size, full leather limp. Price, $1.50
ostpaid. Modern Publishing Co., 231 Fulton St.,
Klew York.

100-MILE TRANSFORMER, THOMSON-HOUS-
ton variable impedence coil, $7 switchboard, Type 0-15
voltmeter, Blitzen rotary variable for 14-h.p., 110v.
high-speed induction motor, Navy, Transatlantic or
Holtzer-Cabot phones or Ferron or Perikon detector
and hot-wire ammeter; all of reliable make. .
Southgate, 12 South St., Halifax, N, §

WILL EXCHANGE SENDING HELIX, POTEN.
tiometer, sending condenser, Junior fixed condenser,
Blitzen rotary variable condenser, for a standard
make storage battery; ma{‘ be Exide s(i;rking bat-
tery, Gould or Willard. oses James Metzer, 617
Dumont Ave., Brooklyn, N

WILL EXCHANGE FOR A 14%.IN. OR 2.IN.
spark coil and 2000.ohm receivers, with cords, the
fellowing: 1 box camera, Buckeye No. 1; 1 bregk-
open revolver, 82 calihre; 1 telephone key: 1 pair
ice skates, size 11; 1 hox burzer: 2 punching bags:
1 football; “How to Make Wireless Instruments’;
complete football pear, Fred J. Mullarkey, 460 Hu-
ron St.,, Chicago, Il

HAVE FOR EXCHANGE 1-IN. SPARK COIL,
used very little; current regulator; fixed condenger;
76-ohm receivers; Little Hustler motor; D. P. S, J.
switch; also S. P. S. T. switch; door bell, 4-in. gong,
small buzzer; desire recelving apparatus, 2000-ohm
head set; Knapp Type S dynamo, repeating rifle,
motors, or other efectrical a(gglratus. William J.
Baker, R. R. No. 1, Clayton, 10,

HAVE PLATE CAMERA, 8Y% x 5%, AND OUT-
fit; cornet, case, mute; mandolinetto case; Interna
tional Correspondence School's Gas Engines volumes;
also others; will exchange for National automatie
telegraph transmitter, I. C. S. bound volumes, or
other offers. Eugene Lewis, Kittery Depot, Me.

WANTED — A MURDOCK OR BLITZEN $15
loose coupler or Brandes Navy receivers for Sphitdorf
2-in. coil and tesla for same; 2 $56 omnigraph on base
with sounder, and Kent 1800 r.p.m., with average load
motor and as a dynamo, 2 to 12 volts at 2 amperes.
John Findlay, Jr., Pomona, Cal.

WILL EXCHANGE MURDOCK VARIABLE
condenser, ammeter, 150 ohm head set. sounder and
key, 2 motors, £ coils, lightning arrester, strap key,
small switch, rush button, 8 wireless books, 8-bar gen-
erator and bell for same, etc. for a good motorcycle,
Send for complete description of goods. Lyles V.
Stry, Box 556, Kissimmee, Fla.

BRANDES SUPERIOR HEAD PHONES, LOOSE
coupler, large tuning coils, spark coils, 1 and % in,,
and other insrtuments, in exchange for lathe, stor-
age batteries, shop tools and saw material. Brent
Daniel, Box 15, Friona, Texas.

. 1 VEST POCKET KODAK, COST $6; 1 BEN-
Jamin air rifle, cost $2.25; will exchange for spark coil
or other wireless apparatus. Haske]? J. McFadden,
Milford, Texas,

HAVE NATIONAL GRAPHOPHONE, ARMY
field glasses, 75.ohm receiver, Amco vertical detec-
tor, Chambers fixed condenser and pick detector to
exchange for any of the following: 2-in. Mesco coil,
Murdock variable condenser, Brandes phones or other
wireless goods. W. C. Powers, 225 E. Pine Ave.

WILL, EXCHANGE MODERN ELECTRICS,
xayl.'wos.f tol Aug., 1909, Qec.l. 1910.A{lor something in
e line of electricity o i
14th S, Asmmar K){ r wireless, en Foster, 707

WILL EXCHANGE — 1 ELECTRO VARIARLE
sending condenser; 1 8.in. double slide tuning coil; 1
electrolytic detector; 1 battery  rheostat, 8-point
switch; 1 battery voltmeter, switchhoard type, reading
1 to 8 volts; 1 telegraph kev, good for wireless; 1
Mesco hattery engine, large size: 1 4-volt pony dyna-
mo, with grooved pulley; 1 Knapp Type S dynamo
nLotor: what have you to (')ﬂ’e?r iR exchange for the
above, separate or_ in one lot? rthur Quatt
552 Ninth Ave., New York, N, ¥, luf Quattlander,

WILL EXCHANGE 1 HELLER & BRIGHTLY
surveyors’ instrument for rotary condenser and 2000-
:)hm fphones o!l’_hﬂo?ld make, orf a ?-kw. closed core
ransformer, ordarson referred, Writ G
Grant, 280 Douglas St., Wet':atchee. Wash, e ray

When writing, ‘please mention *“Modern Electrics.”
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HOME-MADE %-KW. CLOSED CORE TRANS-
former, magnetic Jeakage type, 60 cycles, 110 volts
primary, 6000 volts secondary; in fine condition;
exchange value, $11; want good telescope or mmli
single phase motor, 110 volt, 60 cycle, approx. 1-8 b.P.;
photo of above transformer and other apparatus for
exchange. M. E. Todd, 1416 27th Ave.,, N. E., Min-
neapolis, Minn,
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HAVE SEVERAL ARTICLES TO EXCHANGE
for a 26-cal. Colt automatic pistol. A .S. Bradberry,
Box 462, Athens, Georgia.

SENDING AND RECEIVING LOOSE COUPLED
MURDOCK PHONES, 1l-in. coil, etc, value $30.
Would like bicycle motor attachment. M. Henninger,
48 S. 2nd St.,, Shamokin, Pa.

WILL EXCHANGE A STATIC MACHINE, RO-
tating plates, 8 ft. in diameter, and inclosed in glass
case, for wireless apparatus. Armand Hammer, 28
Bronson Ave.

HAVE 1 YALE BICYCLE, .
clincher tires, used 1 season, in good condition, 1 post
card projector, new; to trade for wircless goods of
equal value. L Sales, Salesville, Mont.

WILL EXCHANGE 2 WIRELESS KEYS, 1 1000
ohm receiver with cord, 8 76 ohm receivers, 1 20 ohm
sounder, 1 4 ohm sounder, switches, fuses, electrical

1912 MODEL,

books—want good headband receivers or receiving
coil. Ezra Saunders, 141 Fourth Ave., Gallipolis,
Ohio.

HAVE NEW ELECTROLYTIC DETECTOR AND
a Mesco potentiometer to trade for a goon tuning
coil. Geo. B. Storer, Jr., 2249 Glenwood Ave., To-
ledo, Ohio.

WILL EXCHANGE 1-INCH SPARK COIL, CON-
denser, wireless key, 1 pair of amateur receivers, 1
eroxide of lead detector, 1 spark é.p 1 tuner for a
grst class receiving outfit. Jobhn G. i)yben, 987 W.
84th St., Chicago, Ill

TO EXCHANGE FOR WIRELESS OR ELEC.
trical instruments of equal value, telephone receiver,
750 ohms, rotary printing press; all in good condition.
Frank Bean, 81 Stone St., Concord, N. H.

FOR EXCHANGE —1 LITTLE HUSTLER MO-
tor, 1 75-0ohm receiver, 1 telephone magneto and 1000-
ohm ringer, 1 5-ohm sounder, some No. 86 S. C, C.
wire, 1 piece silicon, 6 copies Modern Electrics, 1910;
books, How to Make Wireless Instruments, Induction
Coils, and Wimhurst Machines, cost 25c each; Opera-
tors’ Wireless Telegraph and Telephone Handbook, $1;
want folding camera or kodak, using films. Karl
Hassel, P. O. Box 86, Sharpsville, Pa.

% KW. COIL WITH VIBRATOR, ELECTRO-
Iytic interrupter Thordarson step-down transformer
3 to 26 volts) and a 600 volt, 100 ampere lightning
switch, for a closed core transformer or a pair of
%oqd phones and a rotary variable condenser.
ritz, 1242 Dewey Ave., Cincinnati, O.

WILL EXCHANGE ONE NEW MURDOCK
variable condenser for a good detector worth about
three dollars or a good aerial switch. John Podesta,
267 First St., Portland, Oregon.

WANT A 4 x 5 PLATE FOCUSING CAMERA;
will exchange a one-inch spark gap mounted on top.
Write for particulars. Henry Kienzle, 450 East 85th
St., New York City, N. Y.

WILL EXCHANGE COMPLETE SENDING AND
receiving wireless outfit, high grade professional in-
struments; also a number of parts and fixtures in-
cluded, value $85.00, for motorcycle er anything of
lkll;f I}ml;e. rank Kraft, 1061 Brown gt lgeks-
ill, N.

WILL EXCHANGE 1 LOOSE COUPLER OF
solid mahogang; 1 tuner, 10 in. long; 1 Brandes re-
ceiver, 1000 ohms; 2}5-in. %park coils, ene E. 1. and
Mesco make; 2 D, P. D. T. switches; 1 6-v. Mesco
dynamo; 6 8-in. Geisler tubes for a bicycle. M. P,
Schlosser, 11 River Ave., East Pert Chester, N. Y.

. WHAT HAVE YOU TO EXCHANGE FOR TUN-
ing coil, home-made core for !%4-kw., 8-in. Geisler
tube, 6-v.,, 4-amp. d);namo, 0-10 ammeter, home-made
Leyden jar, 50 boys’ books, 5 years’ issues Scientific
American, heavy key, pedometer, magic lantern, 186
slide pictures, 2 tubular flashlights, 314 ft. telescope,
70 ft. 1-82 x 1-2 spring steel; want 1000-ohm phone,
large dynamo motor, gas soldering torch, hard rub-
ber rods, magnet wire, Audion detector, good piece
carborundum, turnbuckles and other wireless articles,
Ben T. Elkins, R. F. D, 8, Box 92, Belfast, Me.

WILL EXCHANGE NEW 1.CYLINDER JUMP
gark coil for 1-in. wireless coil; spark coil cost $4.

1. De Vore, 1628 K St., Lincoln, Nebr.

HAVE LOOSE COUPLER AND J. J. DUCK
ferron detector to exchange for Blitzen variable con-
denser or 110-v. A enominee motor; also have
200-meter loading coil. James A. Crowdus, 5047
Washington Ave., St. Louis, Mo.

WILL EXCHANGE 26 OHM W. U. SOUNDER.
portable leather case oi] condenser, with tank and
lates, 2 fonts of type, with cases, helix; will exchange
or 1-832 h.p. A, C. motor for rotary gap. Herman
Lubinsky, 619 Congress Ave., New Haven, Conn.

WILL EXCHANGE A LARGE SHOCK MA-
chine, run by batteries, valued at $3.60, having nice
switch and regulator, for a good pair of phones or a
tuning coil. _Walter Jacobsen, 172 Rector St., Perth
Amboy, N

WII.LL EXCHANGE 1 DOUBLE-SLIDE TUNING
coil, 1 electrolytic detector, 1 potentiometer detector
and potentiometer, 1 telephone for extension on com-
mon battery system, 2 inner phones. 1 hand micro-
hone, complete, with 5-ft. cord, 1 110-volt, 1-16-h.p.
B. C. motor, 1 110-volt ceiling fan, and 1 1-in. spark
coil; also 2 secondaries of 1-in. coils for a 110-volt
A, C. motor or Clapp-Eastham rotary variable con-
denser or other wireless instruments. Kenneth Mec-
Load, 8962A Blaine, St. Touis, Mo.

HAVE A LOOSE COUPLER TO EXCHANGE
for a variable condenser and “Modera Electrics’ for

1910-1911, or a one-inch spark coil and ‘“Modern
Electrics” for 1910-1911. tto Hinsch, Wenatchee,
ash.

WILL EXCHANGE LOOSE COUPLER (NEW)
14-in. spark coil, Leyden jars, fixed condenser (new),
teiepraph key, silicon detector, reverse switch and eight
large ball porcelain insulators for a good dynamo and
motor. Arthur Haake, Box 253, Closter, Bergen
County, New Jersey.

When writing,

please mention

HAVE FINE MANDOLIN THAT 1 WILL EX-
change for wireless instruments; also Morse instru-
men:_ '_20 olhms..witht'f’ Jovi battgries; la (f:inﬁ mstru-
men or learnin elegra b a 1
North Third St. Brookiym N, Y. oo Cohen. 161

WHAT WIRELESS GOODS HAVE YOU IN EX.
change for any or all of the following: 2 loose
couplers, 2 $1 detectors, 1 1000-ohm phone for wire-
less, 1 75-ohm telephone receiver, 1 voltamp motor,
8 Y%-in. high, about 1.30 h.p.,, 1 Weeden steam en-
ine, No, 40, on 12 x 6 in. base, and 1 $1 watch.
John Starrett, 204 South St., Plymouth, Wis,

2 TELEPHONES, 610 STORAGE, SINGLE
leather-covered head band, helix, fixed condenser,
strap keﬁ. medical coil, water motor; total value, $16;
will exchange se?arately; want Brandes receiver, split
head band, double, loose coupler, 6-60 or 40 storage.
Edwin Koukol, 436 West 28d St., New York,

WILL EXCHANGE LOOSE COUPIER FOR
Knapp type S dynamo motor, and Little Hustler mo-
tor; must be in_good_condition. Emile Hirscb, 105
East 106th St., New York.

WILL EXCHANGE 3;-IN. SPARK COIL, WITH-
out vibrator, and 1 electric bell for Type S Knapp
motor or loose coupler, or other gonds in electrical
line. Guy A, Hunter, 518 Willow St., Port Town-
send, Wash.

OUF_!_ 80-PAGE BOOK, “THE WIRELESS TELE-
phone.” will be found invaluable to thnse interested in
this science. This book contains 57 illustrations and is
considered a masterpiece. Snd $0.25 in stamns. coin
or M. O, to Modern_Electrics, Book Dept., 231 Ful-
ton St., New York City.

WILI. EXCHANGE THE FOLLOWING FOR A
%-l'(w. transformer with vibrator: atep-down transforer
giving from 214 to 14 volts; Bulldog J-in. snark coil
with spark gan: 1000-ohm receiver with head band:
l‘fesco teje]craph f.:et andd_hlnior 'ﬁxed condenser; all
these articles in fine condition. Louis Hamil
Fast 16th Ave., Denver, Col. fon. 809

“Modern FElectrics.”
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WANTED—A PAIR OF BRANDES NAVY
type phones or a Clapp-Eastham or Murdock loose
coupler, in exchange for a 1-in. coil, pocket volt-
meter, pocket ammeter, 1 large 2-slide tuner, 1 bat-
tery motor, 2 7b-ohm receivers, some cords and some

ts. John Stauffer, Jr., 601 Broderick St., San
Francisco, Cal

LYON-HEALY CORNET WITIHI B-FLAT AND
A set pieces music lyre, and good carrying case; cata-
log price of cornet alone $18; new and in perfect
condition; to exchange for Brandes Navy or Holtzer-
Cabot 3000-ohm_phones or apparatus of equal value.
C. W. Mercer, Box 142, New Wilmington, Pa.

WANTED—A FOLDING FILM TYPE CAMERA;
have to exchange Commercial loose coupled inductive
tuner, practically new; switch on secondary, wound
taps; slider on primary; variable condensers and de-
tectors, Universal, with upper and lower cups and
point; transformer core, complete, for 34-kw. closed;
and other apparatus, Edw. wfello, care Pairpoint
Corp., New B:dford, Mass.

WHAT HAVE YOU TO EXCHANGE FOR AN
8 x 10-inch commercial view camera and outfit valued
Iat 81120.00. Chas. ]J. E.llsworth, 900 Richl St., Water-
oo, Iowa.

MOTORCYCLE (MERKEL, 1912), BANJO, OLD
violin, folding camera, 4-cyl. auto coil, storage f)attery
60 a. 6 v., idison phonograph, 182 records, Savage
rifle, 27 dozen 6 x 7 photo dry-plates, 12 doz. 8 x 10
dry plates, % h. p. motor and 8 new sweaters never
worn, for exchange for anything il‘ the ““Wireless”
line. C. W. Hoffman, 21 W, Market St., York, Pa.

WILL EXCHANGE ANY OR ALL OF THE
following for anything in the wireless line: A pyro-
graphy set worth $3.00, a M. E. S. Co. telegraph set
worth $5.00, and a one-inch wark_coxl worth $4.50.
Willianll C. Jamison, 244 W. Washington street, Sul-
livan, In

FOR EXCHANGE—ONE COMPLETE SET OI":
Am. Corr. School's “Cyclopedia of Tel. and Teleg.
in 4 Vol, Brand new, in exchange for high grade
wireless apparatus, Set costs $13.00. John Ioff,
Effingham, Ill,

“WIRELESS HOOK-UPS,” CONTAINING 98
ages and 100 hook-ups, is full of diagrams fully
iltustrating every possible wireless connection. This
book will enable’ wireless men to get excellent results.
Sent postpaid for $0.25. Modern Electrics, Book
Dept., 231 Fulton St.,, New York City.

WANTED—AN EASTHAM FOLDING KODAK
taking pictures about 4 x 4 for a one-inch s~ark coil
and single barrel, 16 gauge Iver Johnson shot gun.
Will trade either or both according to condition of
Kodak. N. E. Blackie, 110 Norfolk St., Dorchester,

Mass.

AUTOMATIC ROTARY_ SELF-INKING PRINT-
ing press, prints 8% x 5; H. & M. detector; galena
detector; fixed condenser. Want camera, switches,
No. 6, 24, 28 and aerial wire. C. Hammond, High
St., Abington, Mass.

WANT A CLAPP.EASTHAM ONE-HALF KILO-
watt glass plate condenser, must be in_perfect condi-
tion electrically with capacity of .08 Offer in
exchange Savage repeating rifle, 22 cal. with two
thousand smokeless cartridges for same, Devine %
h, p., water motor, Voltamp type L dynamo, 20 volts
8 amperes; ¥ kw. helix, two-inch coil, oak cabinet
with rapid vibrator. Any of above goods to the value
of condenser given in exchange for same. Savage
rifle fitted with Maxim silencer, uses clips, eight
cartridges to the clip. W. B. Pope, P Box, No.
292, Athens, Georgia.

BOOKS, AS A RULE, ARE FILLED UP WITH
technicalities and are of very little use to the experi-
menter, but here is a book which is simple, plain and
understandahle. Send vour order at once for your
copy of “Electricity Made Simple,” Clarke Caryl
Haskins, 233 pages, 108 illustrations, 12 mo., cloth
binding. Price, $1.00 postnaid. Modern Publishing
Co., 231 Fulton St., New York.

FOR EXCHANGE—¢ VOLUMES CONDENSED
American Cyclopedia, leather hound, value $18.00, for
medical battery, vihrator or electro-medical apparatus.
Frank L, Steele, Gloversville, N, Y.

Vol. 6. No. s.

MR. ELECTRICIAN! DO YOU KNOW ALL
about wiring diagrams .and descriptions? If not, you
Eeed this book, which is the latest out on the subject.

Modern Wiring Diagrams and Descriptions,” by
Henry C. Horstman and Victor H. Tousley, 16mo.,
800 pages, 225 illustrations. Full leather binding, size
4x6 inches, pocket edition. Price, $1.50 postpaitf. It
explains dynamos and motors, alternating current and
direct current, ground detectors and storage batteries,
installations, etc. Modern Publishing Co., 231 Fulton
St., New York

JHAVE $75.00 WORTH OF ELECTRICAL AND
wireless apparatus for exchange. Laudie Rose, Box
54, Hoisington, Kansas.

FOR EXCHANGE A 1 KW. KEY, VALUE $s,
small rotary gap wheel 75c., 6 wires of aerial No. 14
“Antenium,” each 62 ft. long, $2; 1 piece cardboard
tube 434 in. diameter and 6 in. long, 5¢c; 14 in. coil
and condenser, $3.76. Want wirelgess key, ¥ kw.
transformer coil with or without vibrator, hot wire
ammeter and Perili cable. R. Woodward, 110 Chest-
nut St.,, E. Orange, N. J.

HAVE 150 OHM BOX RELAY IN EXCELLENT
condition, finished in polished mahogany. Will ex-
change for 2000 ohm head phones. %dward French,
Peekskill, N, Y.

FOR EXCHANGE—16 GAUGE MARLIN (HAM-
mer) repeating shotgun with canvas case, loading out-
fit and box of shells, all in good condition. alue
about $25.00. Will exchange for J. J. Duck re-
ceiving transformer or other good loose coupler and
crystal detector. C. E. Fisher, 427 Louisa St.,

illiamsport, Pa.

“CONSTRUCTION OF INDUCTION COILS AND
Transformers” is a valuable book, containing 100
pages and 72 illustrations, by H. W. Secor. You
cannot afford to be without this book, which is the
latest work on construction of induction coils and
transformers. $0.26 postpaid. Modern Electrics, Book
Dept. F, 231 Fulton St., New York.

WILL EXCHANGE COPIES OF ‘MODERN
Electrics’” from December, 1910, to present issue,
several other magazines on wireless, including “How
to Make Wireless Instruments,” *“The Wireless Tele-
phone,” ‘““Construction of Induction Coils and Trans-
formers,” two battery motors. 36 Magic lantern_ slides.
2 in. gauge. Would like a Premoette Junior Camera.
Raymond Maguire, 529 E. 32nd St., Indianapolis, Ind.

MOTORCYCLE WANTED FOR 3 KILOWATT
transformer, 3-inch coil, large cabinet audion receiving
set and complete electrical and chemical laboratory
accessories. gos. P. Bruell, P. O. Box 248, Ramsey,

N. J.

WANTED — PAIR SUPERIOR, NAVY OR
other good phones, rotary variable condenser and
stamo collection. Have $56 drawine set, large $4 tuner,
electrolytic detector, 40 issues of Electrical and Photo-
graph magazines, and Laughter's Wireless Telegraph
and Telephone Handbook. Cameron, 2905
Cleveland St., Dallas, Texas.

HERE IS THE VERY LATEST AND MOST
valuable work on electricity for the amateur or prac-
tical electrician, published: “Easy FElectrical Experi-
ments and How to Make Them,” by L. P. Dickenson,
220 pages, 110 illustrations, 12mo. cloth binding.
Price, $1.00 stpaid. Modern Publishing Co., 231
Fulton St.,, New York.

. WILL EXCHANGE FOR 1912 MOTORCYCLE,
in gond condition complete wireless outfit consisting of
one 1% kw. closed core transformer, wireless key,
condenser, spark cap, helic, two switches, 1 single
and 1 double slide tuning coils, loose coupler, two
condensers, detector, one switch, 4 copper wire aerial
f]r]\d insulators. Alex Otten, 209 Martin St., Peoria,

WANT 1 KW. TRANSFORMER OR ¥ KW,
transformer with key and eap for same or some gnod
receiving instruments. Have in_exchange 34 h.p.
steam encine in fair condition. Cost $25. W, Mar-
tin, 487 85th St., Milwaukee, Wis.

WILL EXCHANGE A GEISZLER 6-VOLT. 80
ampere hr., 1 hard rubher storage battery. In excel
lent condition, 110 volts being used, for a 4 kw.
transformer or a Murdock variable condenser and
Blitzen Duplex. or for a rood 110 volt a, c.. 60 cycle
motor. C. Zihlbauer, 87 Union Ave., Irvington, N. J.

When writing, please mention “Modern Electrics.”

g .
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COMBINATION STEREOPTICAN AND POST
card projector, with light for stereoptican omly; cost
12.00; also 2 doz. slides for same. One two-sound
uzzer (loud and soft Pericon, $1.60; 1 flat helix (7
turns of ribbon), $1.50, and $1.00 worth of mercury,
in exchange for a Brandes transatlantic head set, and
a rotary variable condenser; or Brandes navy set in
ood condition. Hayden Rof)crts, 11216 Clifton Blvd.,
leveland, Ohio,
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_ IT_ IS IMPORTANT THAT ALL INTERESTED
in wireless should join the Wireless Association of
America, which is helpful to those interested in any
way in the wireless industry. For full particulars
address Wireless Association of America, 281 Fulton
St., New York.

WE CAN FURNISH ANY BOOK PUBLISHED.
Write. Book Degt.. Modern Electrics, 231 Fulton St.,
New York, N. Y.

WILL EXCHANGE ¥-INCH SPARK COIL,
Pericon detector stand copied from Pickards with
silicon antimony crystals, for Blitzen rotary con-
denser, Blitzen tuner Audion, small 110 a.c. motor
or rotary gap. N. B. Stackpole, 7256 Mineral Spring
Ave., Pawtucket, R. 1.

WILL EXCHANGE SPECIAL WIRELESS COILS
of heavy spark % inch with vibrator 34-inch without
vibrator; can be used on 110 v. a. c., either one for
Brandes na phones, Audion detector eor Graflex
camera, T,vﬁ. P. Shannon, 1888 W. 23rd St., Los
Angeles, Cal.

WILL EXCHANGE 2 PAIRS BRANDES SU-
perior phones, a_good Y% to % rotar(y gap, %-kw.
trans. coil, long-distance éetector with ferron, galena,
variable fixed condenser in mahogany case, for a slide
trombone; state condition. 1. Quay, 1118 Munroe
St., Chicago, 1.

OSCILLATION TRANSFORMERS TO TRADE
for A. C. motors, or what have you? These oscilla-
tions are of the best grade polished oak, and are
well made, Clarence L. Brown, 1022 E. Tabor St.,
Indianapolis, Ind.

WHAT WILL YOU OFFER FOR A COMPLETE
sending and receiving set, 1-kw. transformer, high-
tension condenser, helix, rotary spark gap, hot-wire
ammeter, heavy key, aerial switch, anchor gap, loose
coupler, fixed condenser, variable condenser, detectors.
Western Electric Co. 2000-ohm phones, 120.ft. aerial,
leads, cable, switches, insulators, etc. D. F. Pancoast,
107 Prospect St., Ashtabula, Ohio.

WILL EXCIIANGE ONE GOOD DETECTOR,
extra Jarge buzzer and one spark gap and 180 feet
of copper aerial wire, for a good variable condenser
of Murdock make. Sidney Morgan, 208 West Gaston
St., Savannah, Ga.

WILL EXCHANGE 3-IN. SPARK COIL OUT
of box, good condition; 22 calibre, 7-shot revolver;
electric bell, bi-polar receiver. Want type S Knapp
motor or anything you have in wireless line. Guy
THunter, 518 Willow St., Port Townsend, Wash.

WILL EXCHANGE TWwWO DOUBLE SLIDE
tuners, can tune up to 3,000 meters, fitted with
sliders and binding posts, large tubular variable con-
denser, wireless key with silver points, helix, de-
tector, fixed condenser, all in first class condition for
a loose coupler. Charles F. Jacobs, 279 Park Place.
Brooklyn,

WILL EXCHANGE AN EXTRA LARGE WATER
motor, 5 ohm telegraph set. and 100 copies of the
Morse and Continental codes on large chart for
scientific books or instruments; will trade all the above
or part. R. F. Heath, 1007 Arizona Ave., Butte,
Montana,

WILIL EXCHANGE $10.00 POSTAT. CARD PRO-
jector with two lights and double slides and a good
rotary printing press for best offer of a spark coil
and other experimental apparatus. Ralph Steiner,
1482 E. 84th St.. Cleveland, O

FOR EXCHANGE—ONE RRANDES 2000 OHM
head set, good as new, also one 2%-inch coil, one
Dawson & Winger $2.50 detector, one electrolytic de-
tector, 2 fixed condensers, one tuning coil 18 inches
long 8 inches in diameter. Want anything of equal
value. R. E. M., 26 Wesley St., Newnan, Georgia.

THIS ELECTRICAL DICTIONARY WILL JUST
fit in your vest pocket. Car:‘y it around with you
while you are at work. “Handv Vest Packet Electri-
cal Dictionary,” hy Wm. L. Weber, M.E,, containing
upwards of 4.800 wards, terms and phrases employed
in the electrical profession with their definitions given
in the most comnrehensive manner. Full leather
cover; B0c nostpaid. Modern Publishing Co., 231
Fulton St., New York.

IN THIS VALUABLE BOQK WILL BE FOUND
everything that is necessary for the study of teleg-
raphy. Rules are given for the guidance of operators
in all different kinds of services, and they are very
clear and comprehensive. “Telcgraphy Self Taught:
A Complete Manual of Instruction,” by Theo.
Edison, M.A., 12mo., 170 pagci‘ fully illustrated.
Price, $1.00 postpaid. Modern Publishing Co., 281
Fulton St., New York.

“HOW TO MAKE WIRELESS INSTRUMENTS,”
by 20 Wireless Experts, containing 96 pages and 76
illustrations, written expressly for wireless amateurs,
and is a book that you cannot afford to be without.
Price, $0.20 é)ostg?id. Modern Electrics. Book Dept.,
231 Fulton t., New York City.

HERE 1S THE BOOK YOU ARE LOOKING
for, written in plain English so it can be easily mas-
tered by you whether you are an experimenter or an
electrical engineer. ‘‘Practical Armature and Magnet
Winding,” by llenry C. Horstmann and Victor H.
Tousley, 16mo., pocket size, leather cover. Price,
$1.50. This book is the most valuable aid to the
electrician, ecither in constructing or operating de-
artment. Modern Publishing Co., 2381 Fulton St.,

ew York.

WANTED—A THORDARSON FLEXIBLE
transformer or any other high grade transformer giv-
ing 20,000 volts or high grade receiving set. Will
exchange an 1. C. S. Correspondence Course in pat-
tern_making_in five large volumes, brand new. Olsver
Q. Frantz, Nesquehoning, Pa.

WILL EXCHANGE A LARGE WATER-MOTOR.
Backus make, 8 feet diameter in cast iron for case;
an aundion detector. Will also exchange above motor
with two pieces of shafting, wheels, etc.,, for Brandes’
or Holtzer-Cabot 8000 ohm phones and headband.
Laurence Southurick, 119 Curtis St., Meriden, Conn.

WHAT HAVE YOU TO EXCHANGE FOR ANY
part or all of the following: 1 3 h. p. baby gasoline
engine. 7 76 w. dynamo, 1 % h. p. motor, 1 Little
Hustler motor, 1 76-ohm tetephone receiver, 1 3% h. p.
1045 Sunset Ave,,

steam engine. H. R. Allonier,
Price 11ill, Cincinnati, Ohio.

ELECTRICAL GOODS WANTED IN EXCHANGE
for 2000 ohm head set, 1 one-inch coil, long distance
telephone transmitter, Omnigraph _(key-sounder and
disks), Leyden jar, spark gap, 12-inch vacuum tube,
medical coil, battery, rheostat, watch case buzzer,

art for 3-inch coil and ammeter. C. Challman, 461
E. 165th St., New York.

PORTABLE RECEIVING SET IN HAND CAR-
rying case; adjustment of instruments from outside
of case; in exchange for motorcycle or small gas en-
gine. Also coaster brake, junior spark gap. and
small telescope for dvnamos or storage battery.
Claude Olin, Antlers, Okla.

HAVE TEN “WHISPERING TELEPHONE
mouthpieces” which can be put on any telephone and
makes any telephone a private phone, as one can
talk low enough that the others in room cannot hear
and still talk is transmitted with great efficiency. Will
exchange for Brandes superior head set or Electro
Amateur phones. Mouthnieces are in_excellent condi-
tion. Glenn Howe Joseph, 54 Parke St., Tuscola, Iil.

WHAT WILLL YOU EXCHANGE FOR A
Qeneca 4 x b inch plate camera. Almost new. F. H.
Rarnes, 29 Cliff St., New York.

HAVE A 6 V. 40 AMP. STORAGE BATTERY,
14-in spark coil with spark pap attached one medical
battery value $4.50; electrolytic detector. omnigraph
value $2; dynamo-motor # v. 4 amp. Want a_very
small gas engine or perikon detector. Emil Kepko,
162 7th St., New York City.

ONE COIL.. CONDENSER, GAP D. S. TUNER,
detector. condenser 2000 ohm amateur phones. T
will trade all for Brandes navy type phones. Harold
Fursh, Medical Springs, Oreg.

When writing, please mention “Modern Electrics.”
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THESE BOOKS

Almost
F ree

Operator’s Wireless Telegraph and Telephone Hand
Bosk. by Victor H. Laughter. 12mo., 210 pages, fully
illustrated, showing the installation of wireless on U. S.
War ships and ocean liners. This book will prove to be a
most valuable heilper to the advanced student, operator
and others whose work brings them more or less in touch
with wireless telegraphy or telephone work. Special sec-
tion of this book is devoted to the proper method to be
pursued in the study of wireless telegraphy, including
naval rules covering wireless stations.
Sent postpaid on receipt of price, $1.00.

T _

095%%% Electrician’s Operating and Testing Manual, bty H. C
MANUAL Horstmann and Victor H. Tousley. Illustrated, 16 mo,

full leather. Plain, practical and is good for working elec-
tricians who have to install or care for electrical equip-
ments in general. Almost every phase in the electrical
subject is covered by this book. The authors have
endeavored to treat the principles underlying the construe-
tion of the various devices very fully as well as to point
out the practical manner in which tests are made.

Sent postpaid on receipt of price,
$1.50.
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Modern Electrical Construction, by H. C. Horstmann and
Victor H. Tousley. New revised and enlarged edition, 16 mo,
358 pages, 173 diagrams; pocket size, full leather limp.

This book treats almost entirely on practical electrical
work. It uses the rules and requirements of the National
Board of Fire Underwriters as a text and explains by numer-
ous cuts and detailed explanation just how the best class of
electrical work is installed. It begins with a short general
discussion of the nature of the electric current and covers
every subject in the electrical field. Each and all are dis-
cussed in turn and illustrated.

Sent postpaid on receipt of price, $1.50.
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Any of the above books sent absolutely free with a one year’s subscription to
Modern Electrics, “The Electrical Magazine for Everybody.” The brightest and
most interesting electrical magazine published. Nearly f{ve years old, containing 119
pages. The magazine that covers the wireless field from A to Z.

Send $1.50 to-day in cash, stamps or M. O. and get this wonderful magazine $os
one year and your choice of the above books, ABSOLUTELY FREE.

MODERN PUBLISHING CO,,
231 FULTON STREET, NEW YORK CITY

> |

When writing, please mention “Modern Electricsa.”
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I Want To Appoint YOU
Local Circulation Manager
for Modern Electrics

q You can turn your spare time into Dollars by taking subscriptions
from your friends and acquaintances.

. q One of our local managers writes—
“I wish I had started om this work soomer. My com-
missions for the past month emebled me to buy & com-
plete sending apparatus that I had been wonting te buy
for a year past.” R
q You as a regular reader of MobeErN ELECTRICS, know its good

points and can present its attractive features in a way which will read-
ily make subscribers of your friends and acquaintances.

q Convince me that you are in earnest and willing to push
things; send me the endorsement of three responsible business men
who are willing to vouch for your fitness—

q And I'll gladly send you your official appointment papers, together
with full particulars as to how to go about the work, and how much
there is in it for YOU.

q Don’t delay until some one else in your territory has secured the
appointment. Write YOUR application TO-DAY.

Add 1l C ications
M. C. Cooney MODERN PUBLISHING CO.

Manager Local Agents Depariment 231 Fulton St., New York

TELL US WHAT YOU WANT
We Will Tell You Where To Buy It

Readers wishing catalegs, prices, names of manufacturers or
other information regarding ANY ARTICLE in which they are
Lntlerelted, may ebtain same hy making request on printed form
elow,

Simply 11l in the coupon, tear it off, paste it on a pont eard and

put it in the mafils. We will put youn in direct teuch with manu-
factnrers who will farnish any information you may require.

TRADE INQUIRY DEPARTMENT,
MODERN PUBLISHING CO.,
231 FULTON ST.,, NEW YORK.

Name Address

Town State

When writing—, please mention “Modern Electrics.”
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| Wiretens “Fook- Pin”
Wicetess Yustrsments L E ﬁ D ' et
Q'l’lr:l.r:l. 'E.nn'u\ 8 ' N G — v

WIRELESS
BOOKS |-—=.

HOW TO MAKE WIRELESS INSTRU- WIRELESS HOOK-UPS, 100 Pages, 171
MENTS, edited by C. A. Lequesne, Jr., 96 Illustrations, with a chap by H. Gernsbacl
Pages, 76 Illustrations. Fourth Edition just out. This book fills a distinct want and is the

This book is chock full of information and most valuable adjunct to a wireless station.
shows how to make different instruments and 171 different hook-ups receiving and trans-
wireless appliances and information not usually mitting, and giving incidentally a lot of in-
found in other books. You will be surprised formation about other things in the wireless
bow carefully this book is gotten up and how station and about.connections. Once you have
easy it is to make your own instruments. this book you wonder how you could be with-
Priee by malil, 25¢. out it before. Price by mail, 256 cents.

THE WIRELESS TELEPHONE, by H.

CONSTRUCTION OF INDUOCTION COILS Gernsback, second edition, 86 Pages, 67 Illus
AND TRANSFORMERS, by H. Winfield trations. A unique book giving the student
Secor, 96 pages, 78 illustrations, second edi- a good insight of the wireless telephone as it
tion. 1f you want to build your own induction is today. In the next five ycars wireless tele
coil or transformer we unhesitantly say that phony will play a tremendous role in the
this book will give you more information on progress of the World, and the wireless student
the suhject than any other one irrespective of who has given the subject any thought at all
price. Important tables for spark coils from 1 will do well to obtain this book as it will give
inch to 20 inch and for transformers from 3 him a close insight of the intricate problems
K. W. to 8 K. W., both closed core and open as yet to be solved. The book is written non-
core are given. A multitude of information is technically and even the layman will have no
found in this book which cannot be found in trouble to thoroughly understand it. Priee
others. Price by mail, 26 cents. by mail, 26 Cents.

MR. WIRELESS AMATEUR.—Have
you the best wireless station in your (e e umer -
vicinity? Are you an authority on the

wonderful science of Wireless Telegraphy? Ul;r mirrlm mllm
i By A

Do your wireless friends come to you for
advice on constructing their apparatus, or
do they look down on your station? If so,
you need these books. They cover the
wireless subject from A to Z teling you
how to make and construct your apparatus
using the latest and best known methods,
and those used by experts.

Only $1.00, postpaid, for the four best
wireless books for the wireless amateur.
Read up on wircless telegraphy. Be an

oo i suthority. Have your friends come to you

™ sivevearens for their information. This can be ac-
e complished by reading the four best $.36
(ERICEN2SICENTS, books on this subject published.

.m,(i;“,m:‘.' tmﬁ.’ Any of the above books sent on .————:-:..—.mj

- §o Do By receipt of price, $.28 each or the =
oo -‘—J four for $1.00, postpaid. Sabecs Debbtng o, * LIV T

MODERN PUBLISHING CO,,
231 FULTON STREET, - - NEW YORK

When writing, please mention ‘““Modern Electrics.”
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Ask for Our 212 Page Catalogue C26

FREE ON REQUEST

No.490. Transmitting Outfit. ..8$12.00

Ro. 484. Transmitting Tun-
ing Coil .. ..o, $5.10

We also publish a
Manual of
Wireless Telegraphy A -l
No. 462, Wireless Tele-

which we will furnish graph Key oe.veeeenennns 81.05

FREE ON REQUEST
Ask for Manual Cl

No. 478. lleadband with It tells how to erect and
two 75 ohm Receivers...83.00 maintain wireless teleg-
raph stations, and shows No. 465. Single Contact
many diagrams. Included Tuning Coil ............ $3.00

also are the Morse and
Continental Telegraph
Codes, and a list of the
best instruments to use
—and why,

Manhattan
Electrical Supply Co.

New York, 17 Park Place
Chicago, 114 So. 5th Ave.
St. Louis, 1106 Pine St.
San Fr'sco, 604 Mission St.

No. 458. Receiving Set....87.80

No. 439. Adjustable Pri
mary Condenser .........83.00

= No. 462. Wireless  Spark No. 465. High Effici
No. 416. Antenna Switch..$2.00 Coil, 1 in.coeeeevvnnenanas #6.40 Spark Gap l ...... c1ency‘3

When writing, please mention “Modern E ectrics.”
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The 1913 Timepiece

The superb 19-Jewel Burlington Special with the latest improvements

in watech manufacture, perfect adjustment to position, the absolute adjustment to iso-
chronism, besides temperature adjustment. Also the newest style Montzomery dial and the magni-
ficent inlay enamel cases in many colors. A watch perfect in every detail and beautiful in design.
Clip the coupon below and send for the superb Burlington watch book explaining a remarkable offer.

The Burlington watch book fully illustrates the points of a truly ADJUSTED timepiece;
it also shows all the very latest designs in watch cases for you to choose from. Inlay enamel
monograms, ribbon monograms, block monograms, diamond set cases, dragon designs, French art
desigus, etc. Allsizes, ladies’ and men's. Take your pick of any of them on this startling offer.

Sent Without a Penny Down

Yes—we want you to see and examine the watch
you decide (returnable at our expense).

' If you decide to keep the watch, you may pay for it
$2.50 a Month on the easiest kind of payments. Only $2.50 a month,

® 4t the rock bottom price, for the world’s greatest watch.

in every particular before

The Rock Bottom Price

If after examination you decide to keep the superb Bur-
lington Special Watch, you may have it
. at the direct price—the rock bottom
«  price, absolutely the same price
%, that eben the aholesale
jeWweler must pay.

PRI ST TN
ager, 2000z 2a00 5 el

FREE

Book Coupon
BURLINGTON gy,

Dopt. 143:2 19th and Marshall Bivd. 20
CHICAGO ILLINOIS "%,
Pleasc send me (without obliga- 3¢
tions  prepaid) vour free hook on

watches and copy of your $1,000
challenge, with explanation of your
cash, or $2.50 a month, offer on the

Burlington \Watch,
Name
Address

We Do Not Care What It Costs

We have decided upon this direct offer—selling the
public direct at the same price that even the whole-
sale jeweler must pay in defiunce of the contract
systems—we are in this fight to win—and so the
public gets the benefit of our wonderfully special
offer.

WATCH CO. =, Mail Coupon for Free Watch Book

Just put your name and address on the coupon and send it to us.
Even if you do not intend buying a watch just now. you should
3, have this book. You should know the inside facts about this
"3, watch business. the secrets about prices and contracts which
this book contains. Post yourself. no obligations. So write
.. today for this superb catalogue of 1913 watches.

BURLINGTON WATCH CO.

:, Dept. 149.Z, 19th and Marshall Blvd., CHICAGO, ILL.

When writing, please mention “Modern Electrics.”



