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MODERN ELECTRICS

Is found only in the realm of fact,
in the efforts of red blooded men
and women to wrest from nature
her secrets. The story of real strug-
gle, real achievement today is more
wonderful than ever before. In
TECHNICAL WORLD MAGA-
ZINE, and there only, do you find
these stories told clearly, simply,
with hosts of wonderful illustra-
tions, so that all can understand and
T IR, enioy. Inventors, scientists, doc-

Pt Mckinitil tors, engineers, chemists, business

t 4 men and women have drawn genu-
S ine inspiration from its pages, as
/  well as concrete facts of use to them
in their daily work, while the grow-
ing boy gets the same fascinating urge toward a useful career
that the dime novel supplies toward a career of highly
romantic crime. You want TECHNICAL WORLD, we want
you. So, to make an attractive offer, we are including some
wonderful books.

Read These Titles WF"

These handbooks contain the meat, the essence of each subject
treated. They are crammed with priceless ‘‘shop kinks’’ from the pri-
vate note books of famous experts, valuable tables and formulas, plans,
designs, working drawings, short cuts and suggestions of great value,
and genuine interest to those who do things, and those who like to be up
to date and know how things are done.

First we want some new readers to

THE REAsoNS: learn about the wonderful fascina-

tion of the fact stories in TECHNICAL WORLD MAGA-
ZINE; Second this combination is ideal for the books tell
about what man knows on each subject, and the magazine
will tell you about each new addition to our knowledge, so
that one or more of these books and a subscription to
S TECHNICAL WORLD MAGAZINE will keep you
constantly up to date on those particular subjects.
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Brings any book you select
and three recent lIssues of

TECHNICAL WORLD MAGAZINE

three copies of the magazine will come to you
at once, all charges sn-pmd. Then, if you like

& the coupon and the book and
-
World Magazme ‘4'[ the mugazine snd want to keep tho book,

STT1 Drexel Avenue 4 send us $1.65, and keep the book, and the
Chicago, 1. 7‘[0 magazine will come to you for a full
Enclosed is 10 cents. Send me ("2 year, in addition to the three copies

at once all charges prepaid a copy of eo ulx‘gggl:; sent; if not, return the
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l 5771 Drexel Ave.,
Chicago, 1l1.
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THE BOOKS

Automobiles

Carpentry

Gas Engines and Producers

Masonry Construction

Reinforced Concrete

Steam Engines

Electric Railways

Estimating

Contracts and Specifications,
Yalve Gears

Strength of Materials

Electric Telegraph

Mechanical Drawing

Power Stations

Pattern Making

Plane Surveying

Steel Construction

Building_ Superintendence

Architectural Drawing

Machine Shop Work

Machine Design

Tool Making

BUSINESS BOOKS

Bank Bookkeeping

Business Management —
Part 1

Business Mnnagement—
Part Il

Corporation Accounts and
the Youcher System

Department Store Accounts

Factory Accounts

Insurance and Real Estate
Accounts

Practical Bookkeeping

3 ior us. Size of books is

i tones, durably and artist-

B putilishing busiress, They

o

New, up-to-date ma-
terfal prepared especially

s in. x 9% in.; printed

on a fine grade of super-
calendered book paper,
profusely illustrated with
| fine drawings and half-

ically bound in handsome

B books judged from every
standard of value in_the

sell regularly for $1.50 tn
first class book stores. ¢
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THIS STURDY LITTLE MOTOR ENABLES YOU TI
INSTALL YOUR OWN POWER & LIGHTING PLAN!

Small motors are fast becoming a part of each household equipment. They
develop and delight the ingenuity of the boy of mechanical instincts. They relieve
the drudgery of the woman and perform many irritable and time-wasting chores
of the man.

Runs on Gasoline, Kerosene or Gas

This engine develops ome full H. P. Is ruggedly built and
will stand up and give service. It is constructed mo simply
and its operation is 80 easy, that a woman or child can run it.
Our iron clad gmwarantee back of every motor.

,: Boys Earn Money Charging Batteries!

F/ Many youngsters are making money recharging batteries. The usual
charge for this is 60c. The cost, with one of our Baby motors and a
dynamo is about 8¢. 42c. elear profit on each battery recharged.
Worth while—isn’t 1t?

Do Mothers Washing for Her!

One enthusiastic lady who uses our motor to operate her washing machine writes,
“I can hardly wait for Mondays to come around—and last week I did a light
washing on Thursday just to see the engine go.”

Write To-dayfor Free Booklet on Individual Power Plants

ELGIN WHEEL & ENGINE WORKS

ELGIN, ILLINOIS

The HEART of the

VACUUM CLEANER
is the PUMP

Therefore get a good pump—one that will prac- '

tically take care of itsell. When you buy a vacuum: "§*

cleaner insist on having a gond pump—for instance
LEIMAN BROS. POSITIVE
VACUUM PUMPS

e a “THEY TAKE UF THEIR OWN WEAR”

= 2, i\ y
e e e O] You won’t lay the outfit aside after a short season
of work if you have a pump that will continue to give
satisfactory service. Don’t buy an outfit for its fine

fnish—insist on seeing the inside of the pump.
All capacities for all services.
Also used for blowing.

cuum Catalog No. 139 Blower Catalog No. 138

LEIMAN BROS., 5%\ 334

PATINYED

,;2 i

INTERIOR VIEW

When writing, please mention “Modern Electrics.”
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PHOTOGRAPH YOURSELF

10¢

0 |
l
|

A Picture_A_hl‘{lﬁir]ute J

A PERMANENT BUSINESS

For the Man with Small
Capital and Big Energy
No Technical Knowledge Needed

The PHOTO-MACHINE

For Hotels, Summer Resorts, Department Stores, Etc.

MEZZOGRAPHS
5. MEZZOCARDS
/i MEDALLIONS

WE WANT AGENTS IN ALL
THE LARGE CITIES /.. 0 Mmoo ...

.............................
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“It1 Were A Young Man’

Says LUTHER BURBANK, The Greatest Living Horticutturist

“I'd devote my life to the PECAN NUT, knowing
as | do the possibilities of the Pecan Industry”

The Bankers Magazine, in its issue of August,
1911, page 246, states:

“Florida was long celebrated for her oranges,
but now the State has something in which she
now takes a far greater pride, her paper shell
Pecans.”

“Experts say that her Pecan industry returns
the largest yield of any product of the soil. : :
Some growers get as much as seven or eight GRAFTED PAPER-SHELL PECAN
hundred pounds of nuts from a single tree.” (Naturaicey

These retail at 75c. to $1.26 per Ib.
A Pecan Grove The wild or ordinary Pecans retail at
15c. to 35c. per lb. According to analysis
of U. S. Dept. of Agriculture (Bulletin
ASSURES YOU No. 28), Pecan Nuts have a higher fuel

value than any meat, cereal, fruit, or other

AN INCOME FOR LIFE known food. Even at present high prices

they are cheaper in reality than meat.

Well-proven figures confirm this. For example, let us suppose that you have for
investment either $4,500 cash, or $5000 on the small-monthly-payment-plan—have you
any idea what that amount could do for you in only 10 years? The figures are in-
tensely interesting—almost startling:

The total guaranteed income for the first 5 years would be............ $600

(which is equivalent to §% on your monthly payments and during
said time your principal more than doubles in value).

The income for the 6th year should -exceed...............c.cocviiiael, 500
e o SRR P the o PRI IR o N A 1,000
“ 1 e L T «“ S W0 0 000 a0 e 50 o oo R 1,400
& i S oth ¢ @ R TR . 00 o s e T 2,000
' E Bl (013 “ A o o 6.0 o b o I EE T 2,500

Your total amount of cash income from the investment during first

ten_years, shouldoexceed. ... ... . . R Rniarior . e . ety $8,000

Value of the producing real estate, (your property), at the end of ten
years, (really paying good dividends on $40,000 valuation), may be

conservatiweININSTREGEIINTEE . . . .. it i vl e to s ieatiee oo ool o oesia s siaomesisntnn 20,000
Total value of your investment at the end of ten years................ $28,000
It represents an investment as solid as life insurance; quicker and far more lasting

.

in its benefits; pays wvastly better; and it has strongest Government endorsement.
THE SAME RATIO OF RETURNS APPLIES TO ALL SUMS FROM $250 UP.

We can furnish absolute proof that the above figures are conservative and based
on actual results now being obtained by investors.

Now, this Is something entirely out of the common run, worthy of
your attention. And the best of it, (as you'll find on inves-
tigation) Is the unusual part — It's honest to the core.

St.
Andrevs
Bay Nursery
& Orchard Co.

Let us prove this to you

It is rare that an oppertunity of saving and investing monmey in
small amounts where it will yield such large returns with absolute safety
of principal is given the business man of today. If you can save $5.00
or over per month you can soon own a Pecan Grove that will in a few
years earn 1009 and over,

ST.ANDREWS BAY NURSERY & ORCHARD CO.
111 BROADWAY,  NEW YORK

111 Broadway,

Please mail me
éFortunes in Pecans”
and ‘rarticulars of your special
limited offer.

en writing, please mention ‘*Modern
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A Mammoth Municipal Electric System

By Albert Marple

HE city of Los Angeles, Cal, is
just completing what is doubt-
less the finest municipal electricity
system owned by any city near its size
in this country. E. F. Scattergood,
chiei of engineers of the Los Angeles
aqueduct, stated recently that this
power would doubtless be ready for
delivery to Los Angeles people by July
ist, and that the first bundle of this
commodity to be presented to the city
would be a parcel containing 37,500
horse-power, this coming from Power
Plant No. 1, the first one to be com-
pleted. Later, after Plant No. 1 is fin-
ished and in operation, Plant No. 2 will
be erected, and this latter will swell
the horse-power obtainable from this
section of the electrical system up to
120,000. Chief Engineer Scattergood
says further that in conjunction with
the added power that can be developed
from the contingent streams along the
Owens River water shed an aggregate
of 165,000 horse-power will be avail-
able. :
This power is being brought to Los
Angeles at a cost of $6,000,000. This
is the figure set in the estimate, but it

is possible that this calculation may be
exceeded. It is estimated that when
completed and in operation the Los
Angeles municipal system will be
worth between $50,000,000 and $75,-
000,000. This is believed to be a con-
servative estimate and many believe
the system’s real value will be more
than $100,000,000. This power is be-
ing carried to Los Angeles from the
San Francisco canyon, which lies south
of the Owens River country or a dis-
tance of about one hundred miles from
Los Angeles. Thirteen hundred men
are at work at this time and those in
charge say that if the undertaking is
to be completed in the specified time,
a force of this size must be kept at
work during the entire period. The
actual work on this Power Plant No. 1
was started December gth, 1911. Hun-
dreds of tons of concrete and thou-
sands of tons of steel will be used in
the mammoth siphon through which
the water will travel.

The penstock line will be thirty-four
hundred feet long. The first twenty-
five hundred feet will consist of three
seven-foot steel pipes, then each line
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will diverge into two smaller ones and
the distance to the plant will be cov-
ered by six five-foot pipes. The tun-
nels lead from the Clearmont reservoir
and are to be operated under pressure
corresponding to the head of water in
the reservoir. The top of the surge
chamber will be on a level with the
reservoir’s high water mark. The
chamber is an impressive and useful
part of the conducting system. It is

140 feet high, 100 feet in diameter at

MODERN ELECTRICS

Vol. 6. No. 4.

the lower power house site to the first
tunnel in the Saugus division, a dis-
tance of 2,700 feet. The tunnels in the
upper power drop are in medium hard
granite, those in the lower are in sand-
stone and schist, some of it soft, wet
and blocky, requiring heavy timbering
and concreting as soon as excavated.
In the short time since this section of
the work was started, 30,698 feet of
these tunnels have been driven, or 5.8
miles, while 1,517 feet have been lined

REINFORCED CONCRETE FLUME CARRYING THE WATER ACROSS A LOW SPOT

the top and thirty feet in diameter at
the bottom. It is lined with a coating
of concrete five feet thick. It has been
excavated in granite rock and will last
hundreds of years.

The San Francisco section of this
system consists of two “drops”; the
first is from the reservoir to Power
Plant No. 1, which is 940 feet; the sec-
ond being a fall of 530 feet from Plant
No. 1 to Plant No. 2.

There are 13,618 feet of tunnels in
the upper power project, in addition to
the Elizabeth tunnel, and 30,460 feet
in the lower power project, making a
total of 44,078. This is exclusive of
the tunnel known as the No. 72-A,
which will have to be constructed from

with concrete. The distance between
the two plants is six and a half miles
by a line of tunnels. Three 14,000
horse-power units are being installed
in Plant No. 1, as are also a transmis-
sion station and line, and two 3-phase
110,000 volt circuits to the city. A cen-
tral receiving station is also being
erected in Los Angeles. The tunnels
leading to the two plants are being
handled as joint work. The installa-
tion at the present time at Plant No. 2
will take care of a maximum load of
37,500 kw. at the city.

By transmitting the power at a
nominal voltage of 110,000 it is be-
lieved that the loss of transmission will
not exceed 10 per cent., and the aver-
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age loss during the day will be less.
The total investment with a system of
this nature complete has been, after
careful estimation, named as $75 per
horse-power. The cost per horse-
power along the aqueduct proper will
be only $60. It is stated that 45,000
additional horse-power may be devel-
oped in the future if found necessary,
but that this extra power will probably
cost from $110 to $115 per horse-power.
Even at that figure it would be a good

=
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distributing system for this electricity,
$6,500,000 of this amount to be used
for the main distributing system, while
$2,500,000 is to be expended for the
beginnng of the work on the Pasadena-
Glendora, San Dimas “high line” of
the aqueduct.

While the Owens River aqueduct
project was intended, at the outset, to
simply furnish water to the residents
of Los Angeles and adjacent territory,
the electric power-developing possibil-

SOME OF THE SECTIONS OF THE STEEL PIPE LINE

investment, as many corporations and
municipalities have found it profitable
to develop power at from $250 to $300
per horse-power.

When the plant is completed and
producing 120,000 horse-power, as it
will do, it will be furnishing 62,500
hourly kilowatts. At one cent per hour
this would produce a gross annual rev-
enue of $5,475,000, more than half of
which would be net profit. At o0.45
cents, which is lower than any whole-
sale price ever quoted in this locality,
the revenue would be in excess of
$2,500,000. This on an investment of
$6,000,000. The people of Los Angeles
are now contemplating bonds to the
amount of $9,000,000 additional for a

ities thrust themselves upon those in
charge of the work so forcibly that
they could not be allowed to go un-
heeded. The water is being carried, at
a cost of $24,500,000, from the Owens
River, about thirty-five miles above
Owens Lake, to Los Angeles, a dis-
tance of about 250 miles. Owens River
rises on snow-capped Mt. Whitney in
the Sierra Nevada Mountains at an
elevation of over 10,000 feet above sea
level and flows a distance of go miles
southerly into Owens Lake. This
mountain torrent is fed principally by
snow waters. Tapping this stream as
it does about thirty-five miles above
Owens Lake, the waters of the aque-
duct travel through canals, tunnels,
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siphons and conduits across the Mo-
jave Desert to the power stations,
thence on to San Fernando Valley
reservoirs and into the municipal
mains.

Two bond issues have taken place to
furnish funds for this work. The first

ONE OF THE STEEL PEN-STOCKS LEADING DOWN
TO THE TURBINES

was for $1,500,000, the second being
for $23,000,000. The work was started
in 1907, and when the plant is finished
in 1913, it will have been in course of
construction six years. More than
1,500,000 barrels of cement are being
used in the building of the aqueduct
as well as thousands of tons of steel.
Along the line of the aqueduct the city
built and now owns a modern Portland
cement mill, which has a capacity of
1,200 barrels a day; three tufa cement
mills with an aggregate yearly capacity
of about 300,000 barrels. For the past
five years an average force of 3,500
men have been employed on this aque-
duct at an average yearly expenditure
of about $3,305,195. The city has pur-
chased from the United States Govern-
ment 135,116 acres of land for an aver-
age price of $1.25 per acre.

MODERN ELECTRICS

Vol. 6. No. 4.

At the present time the Edison
Electric Company and the Los Angeles
Gas and Electric Company each handle
about 40 per cent. of the local electrical
business, while the remaining 20 per
cent. of the business is taken care of
by the Pacific Light and Power Com-
pany. The Edison does a big business
outside of Los Angeles, while the Los
Angeles Gas and Electric Company’s
business is mostly inside the city, and
2 sale of all the distributing systems
td the city would probably involve the
abandonment by this company of the
electrical part of its business. The
Pacific Light and Power Company’s
business is, mainly, in serving power
for railway purposes.

The present annual aggregate com-
sumption of electricity in Los Angeles
for municipal purposes and commercial
light and power, exclusive of railway

A TEN-FOOT SIPHON NINE MILES LONG

power, is about 30,000 horse-power, SO
that the 37,500 horse-power to be fur-
nished by Power Plant No. 1 will
cover all needs of the Los Angeles
people for the present and even for
some time to come.
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The “K K” Detector for the Railophone

By Austin C. Lescarboura

N the June edition of Modern Elec-
trics an article was published de-
scribing the English railophdne—a
system of signaling to and from mov-
ing trains and stations or other fixed
posts. The success of this signaling
system is due to
the introduction

inventor of the railophone, in conjunc-
tion with Dr. G. Kapp, professor of
Electrical Engineering at the Birming-
ham University (England), developed
the K K detector relay which is not
only suitable for “calling up,” but may

: also be em-

of an extremely
sensitive a n d
highly improved
alternating cur-
rent relay,
which is known
as the “K K”
detector.

In the early
research  work
in connection
with the devel-
opment of the
railophone it
was found de-
sirable to ob-
tain some meth-
od of “calling
up” which
would be suffi-
ciently audible
orvisible to

S , ployed for any
other purposes
for which the
ordinary tele-
graph relays re-
quiring far
heavier currents
are usually em-
ployed.

The design of
the K K de-
tector has been
governed by the
three essentials
controlling the
sensitive-
ness of an alter-
nating current
relay, viz.: The
minimum  volt-
age at which it
w i1l operate
with reliability;

eliminate t h e
necessity of con-
stant attendance
on the part of the operator. It
was necessary to have this instru-
ment sufficiently sensitive to respond
to currents to the order of 2xi10*
amperes flowing under an E. M. F.
of about 2x10? volts at a frequency
of 100 cycles per second. Although
there were several relays on the mar-
ket which worked on even feebler cur-
rents, they required far greater voltage
than could be obtained in the receiving
circuit of the railophone. Another im-
portant requirement of the instrument
was that it should not be affected by
mechanical shocks or vibration in mov-
ing trains. This latter requirement
was possessed by no existing type of
relay, so that Mr. H. von Kramer, the

t h e minimum

current at which

it will operate
with reliability, and the frequency of the
alternating current. In sensitiveness this
relay is said to be unrivaled and it has
the further advantage of being imper-
vious to shocks or vibration.

In principle the K K detector con-
sists of the following essential parts:

(a) A steel reed or strip, securely
fixed at one end, with a natural fre-
quency corresponding to that of the al-
ternating current circuit in which the
instrument is to operate.

(b) A permanent magnet steel
frame of the shape shown in Fig. 1, of
which the steel reed forms one polar
extension; the free end of the reed thus
gaining the polarity and the char-

THE DETECTOR WITH COVER REMOVED
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acteristics of the pole of the permanent
magnet to which it is fixed.

(¢) To the other end of the steel
frame of the permanent magnet de-
scribed in the foregoing paragraph, a
laminated soft iron wire core of the
form shown in Fig. 2 is attached, thus
forming the other polar extension.
While the two ends of the laminated

core are of similar polarity, they are-

of opposite polarity to that of the free
end of the reed which extends down-
wards between the two ends of the
laminated core, as shown in Fig. 3.
The free end of the reed normally re-
mains in the center of the small air gap
between the two core ends, inasmuch

MODERN ELECTRICS
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time as the vibrating field in the air
gap, is attracted by the one and re-
pulsed by the other core extremity
when even the most feeble current is
passing through the coils.

(e) The vibrating reed is utilized to
operate a contact device. Inasmuch
as any attachment to the free end of
the steel reed would be detrimental to
the extreme sensitiveness of the instru-
ment, the design of the contact mem-
bers of the relay has been arranged so
that the natural periodic time of the
reed is retained without encumbering
its movements by the addition of plati-
num points or other contacts. The
reed does not close the local circuit

directly, but simply actuates a

mechanical contact-making de-
vice comprising two parallel
non-magnetic - flanking reeds of
much lower periodic time than
the steel reed. The ends of these
reeds are fixed to insulated
metal supports which carry ter-
minals. Each flanking reed is
fitted with a platinum contact
point which normally presses
against that on the other reed.
Between both reeds an insulated
ivory roller is placed, the func-
tion of which 1s to prevent the
delay in the separation of the

TWO VIEWS OF THE REEDS CARRYING THE CONTACTS

as the attraction between either end
and the reed is equal. Provision is
made whereby the total air gap be-
tween the two limbs of the core, or the
gap between the reed and either limb
may be increased or decreased, as may
be required under the varying condi-
tions of service.

(d) On each limb of the laminated
core a magnet coil is mounted, both
of these coils being connected in such
a manner that on passing an alternat-
ing current through them, polarity is
superposed on the permanent polarity
at the core extremities; the alterna-
tions corresponding to the frequency
of the circuit. As an illustration, if
the instrument is employed on a cir-
cuit of 100 cycles frequency, the po-
larity will be built up and reversed 100
times per second at each extremity.
The reed, having the same periodic

platinum points, which would
otherwise result from the spring
effect in the reeds necessary to
maintain the contact between the points.
The steel reed which is affected by the
alternating current flowing through the
windings, is suspended between and at
right angles to the two horizontal flank-
ing reeds. At the free end of each of the
flanking reeds is fixed an ivory point;
the air gaps between these points and
the vertical reed being such as to allow
the latter to be free at the beginning of
its movement, so that it can attain
sufficient momentum to forcibly strike
against the ivory points on either side
of it. Thus the platinum points on the
flanking reeds are kept apart as long
as the reed continues to vibrate. The
two flanking reeds with their platinum
contact points may be used to form
part of the local circuit, acting as a
single pole switch. For highly sensi-
tive work a system of four flanking
reeds is employed with separate and



July, 19013.

independent adjustment of the contact
points and the ivory points.

By adjusting the air gap between the

core extremities, the detector can be
made to respond to various frequencies
above or below the natural frequency
of the reed. Not only is it possible to
adjust the instrument to operate with-
in limits of 1 per cent. in either direc-
tion, but where increased E. M. F. is
available on the line terminals the de-
tector will respond within a wide
range of frequencies. The resistance
of each coil of the standard K K de-
tector is 220 ohms, and as the two are
connected in parallel, the total resist-
ance of the coils at the line terminals
is 110 ohms. For the secondary cir-
cuit of the K K detector a four-volt
battery is employed, and the resistance
of the circuit must be such that the
current passing through the platinum
contact points will not exceed 0.1 am-
pere. '
Aside from its use in the railophone,
the K K detector may be applied to
several other purposes, among which
are: As a contact device operating
on long distance transmission circuits
where the incoming current is extreme-
ly weak; to detect leakages in alternat-
ing current mains; in telephone and
telegraph work to relay currents that
can be scarcely detected in an ordinary
telephone receiver, but which, by the
use of the detector, become distinctly
audible; to record such sounds as the
firing of a rifle shot, the clapping of
hands, musical notes or voices, provid-
ing that the detector is tuned to the
frequency of such sounds; and, finally,
in wireless telegraphy to detect ordi-
nary wireless signals providing they
are sent at a frequency of about 100
periods per second, enabling the opera-
tion of emergency warning bells and
similar devices.

DANGER OF ELECTRIC CUR-

RENTS*

In this paper it was asserted that
the danger of high-tension current is
expressed by the amount of tension,
and that besides the voltage there were
other factors, for instance, the amount
of current. It was stated quite cor-

*From a paper by Dr. S, Jellinek, before the Elek-
trotechnischer Verein, Vienna.
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rectly therein that in general 300 volts
of alternting current would be con-
sidered as dangerous to life, or “dead-
ly,” and that also much lower tension
would produce death. It would be,
however, interesting to most persons
to know just what the combinations
are, that may be considered as dan-
gerous with a low tension.

Dr. Jellinek states quite correctly
that 0.0r ampere may be considered as
dangerous. We may consider a cur-
rent dangerous that will, under ordi-
nary conditions, send o0.01 ampere
through the body; bhut we must take
into account the resistance that the
human body offers to the passage of
the current. The dry human skin has
a resistance of about 50,000 ohms per
square centimeter of surface, ot say
50,000 == 6.45 = 7,752 ohms per square
inch. If then we touch poles in such
manner that only one square inch of
each hand is in contact, we have in-
troduced a resistance of say 15,500
ohms—leaving out of account the 500
ohms or so of the entire body. In
order to drive 0.01 ampere through a
resistance of 15,500 ohms there is
needed a tension of 15,500 x 0.01 =
155 volts; and if we touch the conduc-
tor with the whole palm of our hand,
or say about twenty square inches,
then the resistance will be only 750
ohms. If the other pole is touched
with only 14 square inch there will be
interposed in all 750 for the one hand,
500 for the body and 31,000 for the
other hand, equal in all 32,250 ohms,
which would require 32,250 x 0.01 =
322.5 volts in order to produce dis-
agreeable results. If both poles are
so grasped that there is a contact sur-
face of 20 square inches, there will
be a resistance of 750 4 500 4 750 =
2,000 ohms, calling for only 2,000 x
0.0I = 20 volts to be dangerous. This
being the case, it is easy to see that
even 20 volts can be dangerous.

Director Glotz, of Arnstadt, in call-
ing attention to the voltage required to
produce danger, notes that an alternate
current would be much more disagree-
able and dangerous, as the effects
would be those of the maximum val-
ue, or the square root of double the
tension = about 1.42 times as great
as for continuous current—Robert
Grimshaw.
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Reactance Coils for Protecting Electric Central Stations
By Frank C. Perkins

HE accompanying illustrations and

drawings show the construction of
the Metropolitan porcelain clad react-
ance coils of the Murray type, designed
at Brooklyn, N. Y., for protecting geg-
erators, feeders, etc., against excessive
currents when short circuits occur.

It is well known that’in central sta-
tions distributing alternating current
protective reactance coils in connection
with lightning arresters on overhead
lines have been in successful use for a
long time. During the past decade
prominent engineers have advocated

that central stations adopt protective
reactance,

connected to generators,

MULTIPLE WINDING FOR A LARGE REACTANCE
COIL

transformers, busbars and feeders in the
generating stations. These reactances
are placed at some or all the points
where they are considered most neces-
sary as on the leads of generators or
transformers feeding busbars. They
are also used on the busbars, between
different sections of busses and on the
feeder circuits.

These protective reactances when so
located fulfill the main function of limit-
ing the amount of current that may flow
from any part of the system into a short
circuit in apparatus or connection inside
the station or close to the station. By
so limiting the abnormal flow of current
into a short circuit, the generating sys-

CONCRETE HEADER AND TERMINAL BUSHING FOR
A GENERATOR REACTANCE

tem as a whole is relieved from possible
disastrous effects of short circuits.

At the time of disturbance on the sys-
tem when the generating frequency and
voltage are momentarily lowered, the re-
actances will reduce the energy output
and thereby minimize the change in fre-
quency which often throws out of step
the synchronous apparatus at the sub-
stations and the generators of inter-
connected stations. The added reactance
also makes the circuit more reliable for
synchronous operation.

It is held that in all central stations
operating high speed turbo alternators
the necessity of protective reactance on
generators and sections of busbars has
become apparent, and the larger cen-
tral stations have led the way to the
solution of this important problem by
the extensive adoption of these devices.
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It is said that experience has demon-
strated to be unfounded the fears of
complications or disturbances caused by
the reactions upon the operation of
switches, underground cables and trans-
mission lines. Protective reactances on
the station end of cable feeders have
been recommended and are now being
introduced in this country.

Undoubtedly the commercial vaiue
placed upon the continuity of service
must determine the outlay” and the ex-
tent and degree of protection commer-
cially warranted in any particular lo-
cality.

There has been developed reactances
to meet the most exacting requirements
for the smallest and the largest gener-
ators and circuits ranging from 150 kw.
to 20,000 kw. and include reactances for
large turbo-generators and large trans-
formers, also busbar reactances, and re-
actances on sections of busbars or tie
busses between stations. There are
also feeder reactances, for distributing
feeders or auxiliary apparatus at sta-
tions, and also for small turbo genera-
tors in small stations.

The generator reactance coil consists
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SECTIONAL VIEW OF A 22 KVA. 25 CYCLE
FEEDER REACTANCE

of a series of horizontally wound spirals
supported and insulated by porcelain
arms, having suitable recesses for the
windings. The arms are assembled,
radially, as vertical walls between a cen-
tre core of concrete or alberene stone
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and an outer enclosing wall built up of
special porcelain segments. These cellu-
lar compartiments so formed allow nat-
ural ventilation for the coil. The whole
is supported at the two ends by heavy
concrete headers securely held by a num-
ber of brass bolts with insulating mica
tubes passing through the heads and the
wall of special procelain segments from
top to bottom. There are ventilating
holes placed in correspondence with
each vertical cellular compartment of

THREE 280 KVA., 25 CYCLE, 1,750 AMPERE
REACTANCE COILS IN SERVICE

the coil. The winding consists of insu-
lated and specially stranded cables, se-
curely fastened at the ends to terminals
passing through porcelain bushings cast
into the concrete heads.

The heating is very small and con-
siderably less than the heating allowed
for the generators. Each coil is tested
at five times the working potential.

It is said that the main standard parts
are adaptable to a practically- unlimited
range of sizes of reactances and by
merely changing the number and shape
of slots in the radial arms all parts can
be used in the construction of coils hav-
ing single or double conductor windings,
a different number of turns in each layer
and a smaller or a greater number of
layers. By so varying the constants it
is possible to meet all conditions of gen-
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erators, sections of busbars and voltages
and frequencies of systems.

The busbar reactances are made of
the same design and construction as the
generator reactances by proper change of
the number and shape of slots in the
radial arms and varying the number of
layers in each coil so as to obtain the de-
sired amount of reactance. With a very
slight increase in the height for the coil
the value of the reactance can be greatly
increased. For instance, a 280 kva. 25-
cycle reactance is 59 inches in diameter
and 55 inches high, while a 304 kva. re-
actance would be 59 inches in diameter
and 6774 inches high, the height of cop-

SECTIONAL VIEW OF A 280 KVA., 25 CYCLE,
1,750 AMP. REACTANCE

per in each case being 30 inches and
42Y4, respectively.

In the case of feeder reactance the
amount of current to be handled is
necessarily smaller than in the types of
reactances previously mentioned. The
coils therefore are of considerably
smaller dimensions, both in floor space
and in height. The general outer con-
struction is the same as in the larger
coils, but the pancake windings are made
of insulated copper bands
wound. The cotton braid insulation is
thoroughly saturated with Petrite ' and
the coil is firmly taped and saturated
with Petrite and baked. These coils are
placed on the porcelain arms and the
successive coils are connected in series.

It may be of interest to note carefully
the characteristics of porcelain clad re-
actances. These developments were the
outcome of several years’ investigation
and experimenting supplemented by
practical tests under the most severe
operating conditions of central stations.
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It will be noted that the coils are por-
celain clad and the windings are im-
bedded at their supports in walls of
smooth porcelain insulators. This fire-
proof and insulating material was select-
ed for its good electrical and mechanical
qualities, which are entirely unaffected
even by high temperatures. “The smooth
glazed surfaces of the porcelain also
facilitate the inspection and cleaning of
the coils. While the selection of mate-
rial gives a large factor of electrical
safety, the almost monolithic construc-
tion insures absolute mechanical safety.

It is claimed that the selection of the
type of winding, pancake windings in
series in place of a drum winding, gives
a shorter and squattier coil, a condition
essential to reduce flux leakage and
therefore obtain the greatest reactance
per turn. This series arrangement of
pancake windings also produces the min-
imum potential gradient between any
two points of the coil, hence it gives the
largest electrical factor of safety.

This feature is of greatest importance
in extra high potential reactance, as with
the increase in number of turns and the
number of layers of pancake coils, the
total difference of potential is gradually
distributed from the top to the bottom
layer, with good insulation between each
layer, like in a transformer with differ-
ent coils in series. :

In the case of the stranding used to
reduce the Foucault losses in reactances
of large amperage this was the result of
a minute analysis of the sources of these
losses, which were effectually overcome
by a simple process of special construc-
tion of the cable.

It is clear that the elimination of
Foucault losses also made it possible to
have the windings insulated throughout
with a special insulation, which protects
the windings against moisture and for-
eign objects accidentally falling or be-
ing magnetically drawn ‘into the cojl.

It will be seen that all these react-
ances are compact, self-supporting, easily
installed, do not require bracing between
sets of coils to hold them firmly in place
and when in place they do not offer
difficulties for their own safeguard. They
are therefore eminently suitable for in-
stallation in existing stations where the
original layout did not provide for the
installation of reactances.
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SHORT-CIRCUITING
OF FIRE

How little the public in general
knows about the nature -of electricity
is shown by the fact that in the first
reports from the place where a fire
has taken place, the reporters almost
always receive, in reply to their quer-
ies as to the cause of the fire, that
it was “probably a short-circuit.” But
closer investigation nearly always
proves this assumption to be incorrect.

One of the German official statis-
tical bureaus reports as the causes of
fires in one year: 293 electricity, 278
gas, 4,208 petroleum. Handling pe-
troleum is notoriously unsafe. But
also gas lighting does not show up
well from the point of view of dan-
ger, in comparison with electricity, and
especially when one considers that the
number of electric lamps in Germany
is nearly twice that of the gas burners
(about 40,000,00 as against 20,000,-
000). That makes for each gas flame
six times as many fires as for each
electric lamp. We could hardly ex-
pect anything else, when we consider
what ordinary common sense suggests
—that an unprotected gas flame with
a temperature of 2,000° C, is more dan-
gerous than an incandescent electric
lamp on which one can hold the naked
hand.

Official acknowledgment of the
greater danger from gas than from
electricity is shown by the fact that in
Prussia gas, alcohol, mineral oils and
candles are absolutely forbidden for
illuminating purposes in theatres and
other buildings, especially exposed to
danger from fire, and in which a fire
would be especially dangerous to hu-
man life and limb. Even for emer-
gency lights, only electricity is per-
missible.

A dangerous short-circuit is almost
impossible where the ordinary pre-
cautions concerning lighting circuits
have been carried out, because the
safety devices rob the current at once
of all power to do damage, before com-
bustion or fire-catching could take
place at the point of short-circuiting.

The few cases of fire which are
proved have been caused by electricity
have usually been in places where the
plant and connections have not beeu

AS CAUSE
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properly installed. A modern illum-
inating plant is so safe that it would
be almost impossible even for an ex-
pert to cause a fire by its means.

AN ELECTRIC DRAWBRIDGE

What is missing from the draw-
bridge shown in the illustration, that
is usually present on drawbridges?
Anyone familiar with bridges will no-
tice that the smokestack is absent. This
is one of the few rural drawbridges in
this country that is operated by elec-
tricity instead of steam or man power.
For a bridge of this kind, electricity
has a number of advantages; for in-

stance, it is not necessary to keep up
steam for the two or three daily swings,
nor is it necessary to have a skilled bridge
tender constantly on hand. This par-
ticular bridge is tended by a shop-
keeper whose place is a few hundred
feet away. On hearing a boat’s signal,
he leaves his work and has ample time
to go to the bridge pilot house, turn
the controller of the 25 horse power
electric motor and have the bridge
open by the time the vessel is ready to
go through.

The cost of maintenance is very low,
also the current, which is used only
while the bridge is actually being
swung.

WIRELESS OPERATED BY
WIND POWER

The wireless system between the
Dutch West India Islands is operated
by wind power, and is proving a great
success and convenience,



-+

336

MODERN ELECTRICS

Vol. 6. No. 4.

A High Frequency Disc Discharger

By Stanley E. Hyde 0o

HE spark discharger is without
doubt the most important piece
of apparatus that constitute the closed
circuit in radio stations. The closed
circuit, that part of the circuit in which
are generated high frequency alternat-
ing currents, has three components,
the inductance
coil, condenser
and the spark
discharger.
Before going
into the con-
struction a n d
operation of the
spark discharger
illustrated in the
cut, it will be
well to review
some of the
facts relating to
alternating cur-
rents, self in-
duction, mutual
induction and
condensive e f -

while the current is flowing in the con-
ductor and when the current is stopped
the field collapses in upon the wire and
returns exactly the same amount of
energy that first arose from the wire.
The stronger the current flowing
through the conductor the stronger
will be the field
set up around
the conductor
and the more
work it can do.
The direction of
the lines of
force are clock
wise when cur-
rent flows, as in
Fig. 1, and
counter  close-
wise when the
current is re-
versed, as in
Fig. 2 The
point represents
the head of an
arrow, or an

fects, for if one
is not familiar
with these subjects he can aever hope to
understand theoretically the electrical
phenomena that take place in such a
circuit, for on these principles lies the
foundation of radio telegraphy.
Consider Fig. 1. Here we hayve a
conductor with a current flowing in it,
away from the observer. The cross
represents the tail of a receding arrow
to denote the direction of the current
in the wire. Whenever a current flows
through a conductor it sets up around
the conductor an ELECTRO-MAG-
NETIC FIELD. This field of force,
for such it is, as it represents some of
the energy of the current, extends out
from the center of the wire for some
distance and its plane is at right angles
to the plane of the wire. We know
that this field exists for the reason that
we can detect its presence by a com-
pass needle which will try to arrange
itself parallel to the field. We say
that this field consists of concentric
lines of organized force in the ether.
This magnetic field exists only

approach-
) ing current.

It takes time for a current to build
up in a conductor just the same as it
takes gime for water to rise to full
value in a pipe. The time, as far as
our senses are concerned, will be prac-
tically nil, but it is time just the same,
and we must not think that a current
flows instantly in an electric circuit,
for it does not. It also takes a certain
time for the current to fall to zero.

When an electro-magnetic field cuts
across a conductor at right angles
there will be an EM.F. set up in the
conductor which flows opposite to that
in the first conductor from which the
magnetic field arose. If the second
conductor has its terminals connected
a current will flow, but only while the
magnetic field is moving across or
cutting it. The current in the second
conductor is not the same current that
was in the first wire, but a different
current. But there has been something
transferred to the second circuit, and
the first must lose accordingly. This
shows that the magnetic field that cut
the second wire was stored energy in
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the ether, for you cannot get something
for nothing. Fig. 3 shows the lines of
force from the first conductor cutting
the second conductor.

If the current in the circuit now be
broken the current will die in the cir-
cuit and consequently the field will
also die, and as it does this it cuts the
second wire in the opposite direction,
inducing another momentary current.
The current in the second wire will
exist only while the current in the
first rises or falls. Summing all this
up very briefly we can say that when
a magnetic field cuts a conductor there
will be an E.M.F. set up in that con-
ductor.

Exactly the same actions take place

FIG.1
ne.

6.2

when the lines cut the wire that they
arise from itself. As they arise from
the wire's center they cut the conduc-
tor itself and induce an E. M. F. that
tries to force a current flow in the op-
posite direction to the original current,
but cannot, for the original is the
stronger. Nevertheless, its opposition
to the original current acts as a resist-
ance to it and holds it back. This is
represented in Fig. 4, the large arrow
indicating the current flow as it rises
in the conductor and the small arrow
indicating the back pressure that hin-
ders the current flow. This back pres-
sure is called the E. M. F. of self in-
duction. As the current begins to die
in the circuit the magnetic field col-
lapses in upon the conductor and in-
duces another E. M. F. in the opposite
direction to the first back E. M. F., or
in the same direction as the main cur-
rent flowing in the -conductor. This
second back E. M. F. tries to keep the
current flowing in the wire and thus
prolong the time it takes it to fall to
zero. This action is indicated by Fig.
5, small arrow being self E. M. F. try-
ing to keep the current going. It is
evident then that self induction in a
circuit tries to make the current act
much slower than would be the case
were it not there. As the current rises
the self E. M. F. tries to choke it back
and as it dies the self E. M. F. tries
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to keep it going, and it must always be
kept in mind that there is self induc-
tion acting only while the current
changes in value, for when the current
in a circuit is once established and
flows along evenly the inductive effect
ceases because the magnetic field is not.
cutting the wire.

Where there are no coils or helices
in a circuit the inductance is said to be
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distributed mductance, but if there be
coils in the circuit the inductance is
said to be concentrated inductence.

In Fig. 6 we have a cross sectional
view of a coil of wire and a current en-
tering at the point A. Two currents
traveling in the same direction will
repel each other, and as the current is
always flowing around the coil in the
same direction the lines of magnetic
force between the turns will cancel
each other, but inside and outside the
coil will link with each other, the lines
from one turn adding their energy to
those of its neighbor and continuing
this until the end of the coil is reached,
this being the north pole of the helix,
or solenoid, as it is sometimes called.
They then turn back and come in at
the south pole. Choke coils are built
in this manner so that there will be a
large seli E. M. F. to hold back too

much current from flowing in a cir-
cuit. It will be readily seen that on
a direct current where the current is
flowing steady there would be no self
induction because the magnetic field
around the coil is not cutting the re-
spective turns and inducing currents
in them, but on alternating currents
where the current is periodically rising
and falling in value there will be con-
siderable back pressure developed. So
when we have an inductance coil in a
circuit we are making the circuit elec-
trically longer, so to speak, for to ob-
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tain the same effect where the induct-
ance was distributed it would be neces-
sary to make the conductors compos-
ing the circuit many hundreds of feet
long.

Referring again to Fig. 3 where en-
ergy has been transferred to the sec-
ond conductor, B, from that of A, we
find that the current set up in B will
also set up around itself a field, and

. Ny CURRENT
24 PRESSURE

IN PrASE A

Flas FG. 9

the lines of force will reach out and
cut A, producing a pressure in the
same direction as the original current
in A, See Fig. 3A. This tends to
make more current flow in A. A good
example of this reaction which occurs
In two circuits of this character and
which is termed MUTUAL INDUC-
TION, is that which takes place in a
transformer. You probably know that
when you have no load on the secon-
dary of your transformer that the pri-
mary draws very little current, but if
the secondary be short circuited or a
heavy load such as a large condenser
be put on, the primary will immediate-
ly begin to pull current. This mutual
induction also acts in the oscillation
transformer and effects the purity of
the wave sent out. This will be en-
larged upon as we proceed.

An alternating current is a current,
as its name implies, that alternates
first one way and then the other. It
rises to a maximum, AB, Fig. 8, falls
to zero at C, reverses its direction,

rises to a maximum in the opposite ‘di-
rection and falls to zero again, com-
pleting what is called a cycle. From
A to C is a half cycle or alternation,
thus two alternations make a complete
cycle. Fig. 8 represents the alternat-
ing current graphically, a cycle being

equal to 360 degrees. It is called a sine

curve. The current reaches a maxi-
mum when it reaches the highest part
of the curve at B, then it begins to fall
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in value till it reaches C, where the
value is zero. C is termed a node, or
neutral place in the wave. The
straight line, AE, is reckoned as time.

In studying alternating currents
graphically we have two curves to deal
with, the pressure curve and the cur-
rent curve. We mentioned beiore that
when inductance was in a cireuit it
tried to hold back the current, so in an
alternating circuit where inductance is
present the current will lag behind the
voltage or pressure, and the number
of degrees it will lag depends on the
amount of inductance and capacity in
the circuit.

If a condenser be inserted in an al-
ternating circuit it will have the effect
of making the current go ahead or lead
the pressure, just the opposite effect
from that of an inductive circuit.*

When the inductance and capacity
in a circuit are evenly balanced the
current and pressure are said to be in
PHASE with one another; i. e., they
rise and fall in value at the same in-
stants. This is represented in Fig. 9.
In a condensive circuit, one where

CHARGING |A

SOURCE B
{—- - ——

Fia 12
M.E.

there is more capacity than inductance,
the current will lead the pressure as
explained above, this being represented in
Fig. 10. The number of degrees that the
E. M. F. lags behind the current is called
the PHASE DIFFERENCE or angu-
lar displacement, and the cosine of the
angle represented by this number of
degrees is called the POWER FAC-
TOR. Wave shapes for an inductive
circuit, where there is more self induc-
tion than capacity, are shown in
Fig. 11.

Summing up facts about inductance
and capacity in alternating current cir-
cuits we come to the conclusion that
inductance hinders the current while
capacity assists it. By combining
these two factors we can, in a closed
circuit such as Fig. 12, either make the

. *For di ion on d s see page 18, April
issue.

(X
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current rise and fall slowly or very
fast, to suit the occasion.

If an alternating current has a fre-
quency of from 50 to 100 cycles it is
referred to as a low frequency alter-
nating current. If, however, the fre-
quency were of the order of 1000, 10,-
000, or 100,000, it would be described
as a high frequency alternating cur-
rent. When the frequency arises to a
value of a million or so the current is
generally called an electric oscillation.

In radiotelegraphy we are chiefly con-
cerned with high frequency currents or
electric oscillations of a frequency of

CURRENT

TIME
‘M.E. ‘FIG. 14

100,000 and up to a million or more.

We will now dwell upon the closed
circuit, beginning with the condenser.

The closed oscillation circuit con-
sists of a capacity, an inductance and
a spark discharger. There is no need
to describe the two former. What is
a spark gap, and what is it for? The
spark gap is merely an automatic
switch and is used to open and close
the closed circuit at the right time.
See Fig. 12. To the terminals of the
condenser, A and B, is connected a
source of high potential alternating
current to charge the condenser.
While the condenser is charging it is
the function of the gap to insulate as
perfectly as possible, so that none of
the energy being charged into the con-
denser will leak around through the
rest of the circuit and thereby cause
a loss in power. And, on the other
hand, when the condenser has been
fully charged and is ready to discharge
the gap must conduct as perfectly as
possible to minimize losses in resist-
ance at the gap. In reference to the
gap as an automatic switch again,
while the condenser is charging the
switch should be open and while dis-
charging it should be closed.

Where there is considerable resist-
ance in a closed circuit the condenser
discharge will not be oscillatory in
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character, but will be of a “Dead Beat”
nature, as shown in Fig. 14. The con-
denser will charge to a maximum and
then, due to the resistance in the cir-
cuit that chokes back any oscillations
that might be formed, will gradually
leak through the circuit until the con-
denser is discharged. This action can
he more clearly seen by referring to a
simple water analogy, as represented
in Fig. 13. Consider a 1J-tube ABC.
In this tube is water. If now the
water is drawn up into the part, A, and
suddenly let go, it will immediately
fall and rise in the part, B, and it will
rise a little above the normal level of
the water on account of its inertia. The
water will keep up this rising and fall-
ing until its motion is used in over-
coming the resistance of the sides of
the tube to the water, each swing de-
creasing at a certain ratio to the pre-
ceding swing. Suppose we put some
heavy sand at the bottom of the tube,
C, and start the water to falling again.
It will fall until' it strikes the resist-
ance of the sand and this will keep
it from immediately rising in B.
Pinally it will gradually trickle
through the sand over to B, but there
has been no rising and falling motion
of the water on account of the resist-
ance to its motion. This is exactly
analogous to what happens in the
closed circuit when resistance is intro-
duced in the form of small leads to and
from the condenser and inductance,

ATO D 8TOC
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FIGN7 FIS. 18
small wire composing the inductance
and poor gap, of which we will speak
more fully later on.

In Figs. 15, 16, 17, 18 are represented
the four different periods in the closed
circuit that compose one cycle. Keeping
in mind the sine curve of Fig. 8, turn
to Fig. 15. Here the current from the
step-up transformer is beginning to
charge the condenser, hence all the en-

1t
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ergy is condensive or stored energy.
A to B, sine curve. It takes a given
time for the condenser to charge. The
charging continues until the pressure
developed in it is sufficient to break
down the resistance of the spark gap.
Before the gap has been ruptured its
resistance is approximately 25,000
volts to the inch, i. e., it takes 25,000
volts to break down a gap of one inch.
But as soon as the gap has been passed
by the first discharge the resistance
drops to a few ohms or less and the
current passes through the inductance,
setting up lines of force that cut the
turns of the inductance and induce a

Y
- =
Fia.8 neso

self induction E. M. F. that tries to
hold the current back, as explained in
the section on self induction. As this
magnetic field is set up around the in-
ductance the energy is all magnetic,

Fig. 16, this represents from B to C.

on the curve. It shows the condenser
charge falling in value as it discharges
through the inductance. As soon as
the gap is broken down the magnetic
field begins to collapse in upon the in-
ductance and induces a current that
flows in the same direction as it did
when the condenser was discharging.
This passes across the gap and into
the plate, A, Fig. 17, charging the con-

denser again in the opposite direction.
Again some of the energy is conden-
sive, but not all, because some of it
has been dissipated in the form of heat
and light at the gap and in overcoming
resistance of the circuit. Condenser
charging again in the opposite directon
on curve from C to D. Again the con-
denser discharges through the induct-
ance and across the gap, this last be-
ing again for the second time energy
in the form of a magnetic field around
the inductance. Thus the cycle is com-
pleted, consisting of energy in a con-
densive form twice and in a magnetic
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form twice. Last discharge on curve
from D to E. Fig. 18.

Very large conductors should be
used in connecting up the closed cir-
cuits for the reason that high fre-
quency currents reside on the surfaces
of conductors.*

It must be remembered that the ac-
tions taking place in the closed circuit
happen in an infinitesimal part of a
second, and a million of these cycles,
as outlined above, may oscillate back
and forth in the circuit in one second,
until they are gradually damped out by
resistance and a poor spark discharger.
Each of these oscillatory condenser
discharges is called a WAVE TRAIN
and the frequency of the oscillations
composing them depends on the values
of the inductance and capacity.

The frequency, or number of cycles
per second, of any closed circuit made
up of an inductance and a capacity can
be found by the following equation,
which is known as the fundamental
equation of radio telegraphy:

I
27 VLXC,

where f is the number of cycles per

FIG.22°A

second; L, the inductance in henries,
and C, the capacity in far

The number of wave trains will de-
pend on the frequency of the alternat-
ing current dynamo that is employed,
and as there are two condenser dis-
charges or wave trains for every cvcle,
and if, for instance, we hear a 500
cycle quenched spark set we are hear-
ing 1000 wave trains per second, but
this is not saying how many oscilla-
tions or cycles make up each wave
train, this depending, as mentione.l
above, on the values of the in-
ductance and capacity and upon noth-
ing else. Fig. 19 shows three wave
trains composed of gradually decreas-
ing wave crests, although there may
be 100,000 or more of them in each
wave train, or condenser discharge.
Fig. 20 represents two cycles in the

*See Jan., 1918, issue, page 1087, for an article on
high frequency resistance.
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wave train. The distance between
two wave crests, W, is the wave length
of the oscillations. The distance, A,
from the top of a wave crest to the bot-
tom or hollow of the falling oscillation
is termed the amplitude of the wave,
and the ratio at which the amplitudes
of the succeeding oscillations differ is
known as the Decrement. In the Radio
Law it states that that the Logarithmic

Decrement per cycle shall not exceed
two-tenths. See Fig. 21. The Ampli-
tude of the wave crest, B, shall be at
least 0.82 that of the amplitude of A
or the Logarithmic Decrement will
exceed 0.2.¥ Similar is the case with
C and D. If it is less than this the
tuning is not sharp and the radiations
from the transmitting station will not
travel very far, as they have nothing
to back them up. This is why the Poul-
sen System can do such excellent work
overland, in that their oscillations
which compose the wave trains are
practically undamped, Fig. 21A, and
do not die out quickly.

Now we come to Mutual Induction
in the oscillation transformer and this
is what effects the purity of the wave
sent out—i. e., whether there is a main
wave with a smaller wave superim-
posed upon it or not.

Let us take the circuit of Fig. 18
and add another coil close to the one
already in the circuit, Fig. 22. Now
we have an oscillation transformer, A
and B. Assume that the lines of force
composing the field around the coil, A,
are rising and cutting the coil, B. The
current wave set up in B will be the
natural wave length of the closed cir-
cuit, which we will say to be 500 me-
ters (it is assumed that the two cir-
cuits are exactly in tune with each
other). In turn as the induced cur-

*See p. 923, Dec., 1918, issue,
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rents are set up in B, they will create
a magnetic field around B that will
reach out and cut A, the original cur-
rent in A in the meanwhile having all
nearly passed across the gap. Think-
ing of the gap as an automatic switch
again we see that as the gap has not
opened up as it should on account of
gasses which make it more or less con-
ductive, that there will be a current
wave superimposed upon the tail of
the receding . current that flowed
through the inductance, A, and which
now is passed across the gap. By this
action there are two waves sent out on
account of this mutual induction be-
tween the two coils and the poor action
of the spark gap. If the conductivity
of the gap had been broken at the
exact instant after the condenser had
discharged through the inductance, A,
the little current wave sent out from
B would not have been superimposed
upon the discharging condenser cur-
rent because the latter would have al-
ready passed across the gap and into
the plate, P, and as the conducting
gases are not present the superim-
posed wave could not follow it, for it
has not enough energy to break down
the resistance of the gap by itself. Fig.
22A illustrates this reaction between

the two coils of the oscillation trans-
former.

The first Rotating spark gap was
used by Marconi for the purpose of
producing slightly damped waves, but
the waves followed each other with
such rapidity that it necessitated the
use of a Tikker. The connections for
this Disc Discharger, as it was called,
are shown in Fig. 23. The disc, D, was
rotated at a very high speed and was
supplied, in conjunction with the con-
densers, direct current at a potential

(Continued on page 352)



342 MODERN ELECTRICS T

Vol. 6. No. 4.

A Mysterious Electric Illusion Box

By Frank C. Perkins

AN Y device which is operated elec-
trically and is in any way mys-
terious or works automatically and
continuously is of great interest to the
boy or girl and usually attracts the
attention of the adult without difficul-
ty. A mechanical or electrical toy has
a peculiar fascination for a youth of a
technical turn of mind and any device
in the form of an allusion or suggest-
ing “Magic,” “Sleight of Hand” or
“Conjuring” is eagerly sought by
young people.

In the window display magic electric
box an automatic thermostat is utilized
with electric lamps so arranged that
an aquarium apparently without fish
at one moment is seen in top box Fig.
2, and in the next instant is seen
swarming with live gold fish. An

FIG. I

empty cage viewed through the open-
ing in the box as noted above in Fig.
3 suddenly has a handsome canary
singing and in full view, or an empty
cigar box at one moment, is instantly
filled with cigars before the observer’s
eyes the next instant as indicated in
the lower magic box of these illustra-
tions.

It is well known that many times
heretofore these optical illusion effects
have been produced in different ways
and on a larger scale at theatrical per-
formances and other amusement places
by sleight of hand performers, but this
unique electrical device has been so
constructed that any boy or girl may
produce the same marvelous effects in
the family parlor, or a merchant may
utilize it as a store window attraction
for displaying jewelry, shoes, novel-
ties or other goods in an attractive and
startling manner; the details of con-
struction which are simple and the
method of operation of this invention
being given below in detail, showing
how these wonderful optical illusion ef-
fects may be produced.

The upper magic box is about 12
inches square and about 814 inches
high for parlor magic service or for
jewelers’ window display, while the
other box is 18 inches square and 10%
inches high for use in large window
displays, and still others are con-
structed large enough for entertain-
ments where a boy sitting on a stool
appears to turn into a girl or disap-
pears entirely from view.

It may be stated that the front wall
is made in one piece but the rear and
side walls are each constructed in two
normally overlapping pieces to permit
of opening the casing at the right side
adjacent to the front right corner and
at the rear adjacent to the rear left
corner.

There is a partition arranged diagonal-
ly within the casing the full height and
extending from the front left corner to
the right rear corner which divides the
casing into front and rear compart-
ments. The left half of the partition
opposite the sight opening of the cas-
ing is transparent and the right half
opposite the front wall section is
opaque. The transparent part of the
partition consists of glass; the vertical
groove formed on the left edge of the
opaque portion receiving the inner op-

1
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posite edge of the glass partition sec-
tion.

The interior of the casing and also
the opaque part of the partition are
. rendered non-reflecting by making the
same of black or dark dull material
such as charcoal iron or by producing

FIG. 2

a dark oxidized copper finish to pre-
vent reflection of light.

For operating this device with little
or no expense it will be noted that ad-
jacent to the rear or right end of the
partition the right wall has an opening
and the rear wall has an opening which
lead from the exterior into the front
and rear compartments, respectively.
This permits of inserting by hand a
match, taper, candle magnesium wire
flame or other light into these com-
partments or withdrawing the same
for the purpose of either illuminating
these compartments or darkening the
same, thus doing away with the elec-
tric lamps, thermostat, and connections;
the latter, however, producing the best
results.

For operating this magic box by elec-
tricity the top of the casing is also
provided, adjacent to the right or rear
end of the partition, with two openings
which lead into the front and rear
compartments. Detachably secured in
these upper openings and arranged in
the front and rear compartments, re-
spectively, are two incandescent elec-
tric lamps whereby these compart-
ments may be illuminated.

It will be seen that upon placng an
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object in one or the other of the com-
partments in the casing within range
of the glass part of the partition and
alternately illuminating the compart-
ments, there will be produced the illu-
sion, or looking into the casing
through the sight opening, of the ob- -
ject appearing and disappearing.

When the rear compartment only is
illuminated any object arranged with-
in the same in rear of the glass part
of the partition is visible to the spec-
tator looking into the casing through
the sight opening. When the front
compartment only is illuminated, how-
ever, and the rear compartment is
dark, any article in rear of the glass
partition is obscured and any article
in the front compartment is reflected
by the front side of the glass parti-
tion in the line of vision of the spec-
tator at the sight opening and is made
to appear as if located behind the glass
partition.

In case an empty bowl or aquarium
is arranged in the rear compartment
and a bowl or aquarium of like char-
acter containing fish is arranged in the
front compartment at the right, upon
illuminating the compartments alter-
nately it will appear to the observer
at the sight.opening that a fish is al-
ternately present and absent from the

FIG. 3

same bowl as noted in Fig. 2. A like
illusion can be produced by the use
of two vases arranged in the respec-
tive compartments, one containing
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flowers and the other empty as noted
in Fig. 1, the flower seemingly appear-
ing and disappearing from the same
vase as the compartments are illumi-
nated alternately.

If desired the left part of the rear
wall behind the glass and the front
part of the right wall may be with-
drawn and the faces of different per-
sons may be placed therein with a
curtain hiding the box excepting the
opening, in which case alternate illu-
mination of the compartments pro-
duces the impression to the persons
gazing in the sight opening of the
faces (of the persons at the side and
rear openings of the casing) changing
from one to the other at the same
place.

Instead of placing faces at the open-
ings in the casings within range of the
glass part of the partition, any article
may be placed there and be made to
appear and disappear, or a skull may
be used in one opening and the flesh

SECTIONAL VIEW OF BOX

will appear to leave the bones or re-
appear on the grinning skull at will.

When used in the above described
manner, this illustration device serves
as toy or magic box for amusement
and entertainment but when it is de-
sired to use the same for advertising
purposes, as for instance in the store
window, the price and description of
an article may be placed in one com-
partment and the articles referred to
in the other compartment within range
of the glass part of the partition; the
description and article apparently ap-
pearing and disappearing in view of
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the spectator as the compartments are
lighted alternately.

In case electric lamps are employed
for illuminating the compartments the
operation of same may be controlled .
by various means to produce different
effects. For instance, the lamps may
be connected in parallel and each
turned on or off by means of a hand
operated switch or the button on the
lamp socket, or if desired, a hand oper-
ated adjustable resistance may be in-
cluded in the circuit of each lamp in
order to produce a gradual fading away
of the object or its reappearance.

The lamps may be turned on and
off automatically in various ways in-
stead of by hand, for instance, the
lamp may be connected in series to a
thermostatic switch plug provided with
a heating coil which operates to auto-
matically open and close the circuit
through the respective lamp. One be-
ing of high candle and the other oi
low candle-power and from a point be-
tween these lamps a short circuit ex-
tended to the side of the lighting cir-
cuit, which connects with one lamp;
this short circut containing a thermo-
static switch. When the contacts of
the switch plug are closed the small
lamp is short-circuited allowing the
high candle-power lamp to burn at fuli
brilliancy. =~ When this switch is
opened, the two lamps operate in se-
ries relatively to the lighting circuit,
causing the low candle-power lamp to
burn with increasing brilliancy and
the high candle-power to be reduced to a
dull red glow on account of the high
resistance of the low candle-power
lamp being thrown in series with it.

When the alternate lighting of the
compartments is effected quickly and
automatically and continuously the
change in appearance of the object in
the casing also occurs quickly and may
be adjusted from a few seconds to a
half minute apart. When the light in
one compartment is diminished grad-
ually while the light in the other com-
partment is increased in the same
measure, the object in the former grad-
ually disappears or fades away while
that in the latter gradually becomes
more distinct, beginning with a phan-
tom-like image and gradually growing
clearer until the complete transforma-
tion has been effected.
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The Antenna

By B. N. Burglund

HE antenna or aerial is one of the

most important parts of a first-

class wireless set, and no matter how

efficient the rest of the apparatus may

be, unless you have an efficient and

properly designed antenna your set will
not work up to its best efficiency.

In designing an antenna two points
must always be kept in mind;—first,
low resistance ; second, insulation. Both
are equally important. The first, if
ohmic resistance is too high, the damp-
ing will be great and consequently a
broad wave, with very little radiating
power; the second, if insulation is not
- looked after; the outgoing currents will
all be dissipated before they can per-
form their proper usefulness, and the
delicate incoming signals will all be lost
long before they reach the telephone re-
ceivers.

Another very important factor which
" most amateurs overlook, is the proper
spacing of the wires in their antenna.
The spacing of the wires in any antenna
depends entirely on the length of the
antenna and the wave transmitted.

The wires should never be allowed
to come closer than 1/50 of the total
length of the antenna. The more wires
in the antenna proper the greater the
radiation, ‘provided they are not too
close together.

Let us imagine we can see the current
leave the transmitting set and follow it
on its course up the aerial. . :

As the current follows “Ohm’s” law
and also has other peculiar properties
of its own, such as not wishing to turn
sharp corners; but would rather leave
the antenna and go wandering off to
ground at the first sharp turn unless
proper smoothed out paths are provided
for it. Now the current is not the
same in all parts of the antenna. Near
the helix, or, rather its source, the cur-
rent is very heavy and the voltage is
comparatively low; but as the current
travels along the wires the voltage rises
and the current drops off, consequently

at the farthest end from the instrititients
the voltage is highest and there is prac-
tically no current, so that at this point
we must have the very best of insula-
tion,—insulation that will withstand en-
ormous voltage under all kinds of at-
mospheric conditions,—rain, sleet and
wet snow.

Fig. 1 shows how
the current and
voltage are related
to each other in a
wire which is in
tune with a trans-
mitter.

Now let us start
over again and re-
member we have
more than one wire
to carry the current
say six wires spaced
two feet apart and
our antenna is 300
feet long.

Now there is an-
other very important
electrical law which comes into action
here beautifully and that is:—like cur-
rents repell each other and unlike cur-
rents attract each other. Therefore, as
the current leaves the transmitter, pass-
ing out over the lead-in wires and the
antenna proper, the bulk of the current
takes the two extreme outside wires and
very little current flows in the inner
wires. In that part of the antenna
where the voltage is low this is not so
marked; but as the voltage rises this
phenomenon is more and more marked,
until near the end of the antenna no cur-
rent at all exists in the center wires.

Now experimenting has proven that
in order to make the current travel in all
the wires efficiently they must be spaced
so that the inductive effect is as little
as possible between the individual wires,
and a generally accepted rule is not to
bring the wires closer than 1/50 of their
total length. This is conservative. Per-
sonally I space them much farther apart
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where possible, especially at the distant
end.

In order to bring these points out
clearly to the minds of the experimen-
ters, I am going to describe in detail two
kinds of antenna, and show the results
obtained by each. This example was
a ship where conditions were somewhat
limited for ideal construction, but it is

FIG. 2

an excellent example to clearly show
how important a factor proper antenna
construction is for efficient long dis-
tance work. The antenna which I am
describing is in actual operation on
board the U, S. S. Dorothea, stationed at
Cleveland, Ohio. Her call letters are
NES.

Her two masts are approximately 100
feet high and 100 feet apart.

Owing to the short distance between
spars I designed this antenna on the
tipped over V type, or, more technically
speaking, inverted L type. Fig. 2 shows
the possition of spars and operating
room (wireless); the spreaders are
made of pine well finished and spar
varnished. The one on the main mast
is 18 feet long and the one on the fore-
mast is 14 feet long. The bridles which
support the spreaders are made of 12
thread “ratline,” that is, a rope made of
tarred hemp. This bridle was made ac-
cording to Fig. 3 and is very good con-
struction. The insulators are of hard
rubber one inch in diameter and 12
inches long, fastened to the spreaders
with short pieces of copper wire.

This type of insulator is very easy to
construct and is not as liable to cause
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trouble in continuous service as elec-
trose or porcelain. Before we go fur-
ther I will describe in detail how to make
these insulators.

Procure from any rubber supply store
hard rubber rod one inch diameter and
have it cut into 12 inch lengths, as many
as needed. In the case of U. S. S.
Dorothea I used 14 insulators. Next
procure from any hardware
dealer two screw eyes for
each insulator about 1%
inches long by 1 inch eye.
‘These should have 2 taper
thread for screwing into
wood. Drill a hole in each
end of the hard rubber rods,
slightly smaller than the nar-
now part of the thread of
the screw eyes. If you are
handy to the kitchen stove,
put on a kettle of water and
place the ends of the hard
rubber rods into this and
bring the water up to a boil.
Let the water boil and drop
the screw eyes into the water
and let them get hot also.
Now get a towel and a good pair of gas
pliers, also a little grease. With the gas
pliers take out of the boiling water a
screw eye, dip the end slightly in the
grease and with the other hand and a dry
towel hold the hard rubber rod and screw
the screweye home. You will be surprised
how easy the eye goes into the rubber.
Now chill the rubber quickly in ice cold
water, leave it there for a few minutes,
and when taken out you will find the
screw eye firmly imbedded in the hard
rubber and on a constant pull the screw
eye will hold as much as 500 to %00
pounds, and that is as much as the wire
will stand. T have made a good many hun-
dred insulators in this manner and never
had a single screw eye pull out. The
wire or rubber will break first. Finish
the rest of the hard rubber rods in the
same manner and it is well, just before
hoisting up the aerial, to smear the in-
sulators well with vaseline. This keeps
the weather and rain off.

Now back to our aerial again. We
spaced our insulators equally on each
spreader, six on each of them. The
antenna wire used is seven strand No.
20 phosphor bronze. All wires were
measured off the same length on the
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deck, then cut and marked so that when
they were fastened to the spreaders and
hoisted aloft they were all equal in
length. This is better practice than try-
ing to adjust the wires afterward.

The wires on the main mast spreader
are all tied together with what we call
the jumper, and you will notice no
sharp corners are exposed, but small
bends are provided around the corners.
On the foremast the wires are not tied
together, but continue down to the deck
insulators in two groups of three wires
each, where they are soldered to two No.
4 rattails which lead into the operating
room and the transmitting set through
. the anchor gaps.

This type of aerial is very short and
broad, wires spaced the proper distance
apart and the ohmic resistance is very
low, less than two ohms. Consequently
radiation is very good. The antenna
used before this one was 4 wires on 8-
foot spreaders with the high tension end
on the foremast. The leads were only
two wires running straight up the main
mast parallel to other wires running up
to the signal lights. This type of an-
tenna was wrong ‘in design. In the

g,
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first place too long and narrow; in the
second place, the lead-in wires had too
much resistance where the current was
heaviest; third, the lead-in wires were
parallel with other wires where most
of the energy was dissipated in induction
before it reached the flat top.

With the new antenna T could work
easily over 200 miles in broad daylight,
while with the old antenna it was im-
possible to work over 30 miles, even in
the best of weather conditions, in each
case using the same transmitting set.
Now 200 miles over fresh water in the
daytime is extraordinary work, even for
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an antenna three times this height and
size.

Now a word in conclusion. This type
of antenna can be followed out by the
majority of experimenters and the main
points be kept in mind; and a good deal
better results can be had than by an an-
tenna of wrong design. It is not neces-
sary to buy polished hard rubber rod,—
rough second-grade rubber answers
equally as well and is a good deal
cheaper. In fact, my insulators cost me
about 12 cents each and are much bet-
ter than more expensive kinds costing
three times as much. Do not be afraid
to use solder and plenty of it. It.pays
in the long run.

When this antenna is transmitting a
gentle brush can be seen from the high-
tension end, extending towards the fore-
mast, on all six wires. This is a good
indication that the antenna is resonating
properly and is not a defect, as some
writers have stated, but a natural conse-
quence of the phenomena of resonance.

INSTITUTE OF RADIO ENGI-
NEERS

At the meeting on May 8th, Dr. A.
E. Kennelly delivered an exceptionally
interesting paper on the “Daylight
Effect in Radio Telegraphy,” covering
the general theory of radio transmis-
sion between earthed conductors, and
the probable causes of attenuation and
of the rapid variations in signal inten-
sity which occur near times of sunrise
and sunset. The meeting was very
well attended, and a discussion, in
which representatives of nearly all
radio and wire communication interests
took part, followed the address. The
opinion held by all was that great
credit was due to Dr. Kennelly for ex-
planations which are so well sustained by
observed facts of the absorption phe-
nomena.

At the June 4th meeting, which oc-
curs while this issue of the magazine
is on the presses, Mr. John L. Hogan,
Jr., of the National Electric Signaling
Co., is scheduled to present a paper
describing the new “Heterodyne” re-
ceiver as used in the Fessenden system
during the recent trials of the Arling-
ton Naval radio station,
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Flectricity Brings Money From the Garbage Can

By Felix J. Koch

( F course if your wife is a provi-

dent housekeeper, she cocks just
enough to suffice and no more, and
there is little or nothing that goes to
waste, but even so, there are the peel-
ings of the potatoes, the tops of the
turnips, the husks of the corn and the
bones of the chicken which go to the
garbage can. It probably never oc-
curred to you that there was value in
this refuse, nor did it to many another,
until the electro-magnet was set to
work on the mass and finally other
electric devices applied.

The story, with its prelude of what
must occur first to the garbage, is an
interesting one.

Ever so often the city street clean-
ing department sends a van about to
collect this offal, as if garbage were a
recognized part of street cleaning, and
it collects the refuse as it would any
other mass in the streets. Once it has
left your door, that ends it—so far as
you care. Whence, though, goes the
garbage?

How many readers know that the
big cities to-day often get enough to
support a school or a couple of play-
grounds and the like, or even run a
park from just this garbage?

The dollar bill in the garbage can
is a matter of recent birth. It isn’t
so terribly long ago—less than a dec-
ade—when even New York City used
to take all this waste and offal of the
metropolis in city barges and bear it
out a certain distance to sea, where,
with a deftness borne of long prac-
tice, they dumped it into the ocean.
Then, in due time, if the winds were
bad and the sea were cruel, if you
were bathing down at Atlantic City
you would suddenly find a delightful
selection of cabbage leaves and putrid
tomatoes surrounding you, or there
came a small floating island of old pa-
per and bits of food, broken up fruit
baskets, etc., and, resting on this, like
some Crusoe on his raft, any other
thing a householder might toss away.

Now all this is changed. Your gar-

bage wagon bears its no longer useless
burden out to a sort of crematory, as
it were, sometimes run by the city,
and at other times operated by pri-
vate enterprise, which pays the city
so much per wagonload for the gar-
bage, or at times assumes the cost of
the collection in return for the receipt
of the garbage. That, then, saves the
city the cost of wagon and horses,
wages of collectors, and so on.

The Germans, though, were the first '
to find that electricity could put addi-
tional value to this garbage.

Over in Hamburg the garbage and
house refuse are collected and carted
to an incinerating plant which is re-
garded as a model of its kind and
which has given perfect satisfaction
during the sixteen odd years of its use.
To this place the refuse has been con-
veyed in water-tight iron carts, four
wheeled, and each of them of capac-
ity of about 4 cubic meters. The cart
bodies can be lifted from the wheels
by means of electric traveling cranes,
and the contents are then discharged
directly into the furnace.

Once the fires have been started they
support themselves, much as do the
“try-works” of a Labrador whaler,
where the chunks of oil-soaked meal
keep the fires up to the end of melt-
ing the blubber. The consumption of
coal therefore is insignificant.

The “slag,” as it is called, is then
“yemoved” from the furnaces in small
iron carts and conveyed by means of
these to a cooling apparatus.

There the contents are then sprin-
kled with cold water and pass on
to what are known as “slag-break-
ers.” These are arranged to produce
broken slag in three sizes. Some 16
per cent. is broken so as to pass
through a screen of 1/5 inch mesh. Then
50 per cent. of the whole is to pass
through a one inch mesh, and the bal-
ance is so crushed as to go through a
2.4 inch mesh.

What is more, an electro-magnet is
in operation in connection with the
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slag-breakers and it removes small
pieces of iron which may be found.
Insignificant as these might seem,
housemaids and scullions are careless;
things will be thrown away, and so
these form a by-product which in large
cities totals no small sum. Larger
pieces have been removed from the ref-
use before it enters the furnace, or else,
if found in the slag, they are thrown
out of the rotary sieve-drum at the
lower end of the breaker.

The investigator for the American
Government, taking up this matter,
tells us how the iron so recovered is
sold at public auction. Even the slag
is sold, but at a fixed price of 23.8
cents per ton of 2,200 pounds.

To what extent all this has been de-
veloped is really surprising. “The gar-
bage incinerating furnaces,” Mr.
Skinner advises, “furnish sufficient
power to drive all the electrical ma-
chinery in the establishment, to op-
erate the crane, slag-breakers and the
light plant, as well as furnish elec-
tricity for the accumulators of an
electric motor launch and an electric
motor car used in the transportation
of garbage. .

“Bye and bye horses will be elimi-
nated entirely in the handling of the
garbage as a result of this power de-
rived from itself.” Then we will find
that electricity will bring enough
dollars from the garbage barrel to pay
for collection and making into fertil-
izer this waste, and leave the iron
which it recovers as pin money for
those who have this rather unique
public service in their charge.

ELECTRIC MINE TRAINS

Mules, horses and donkeys, from
time immemorial used to haul mine
cars, especially in coal mines, are now
being rapidly replaced by electric mine
locomotives such as the one shown
with train of cars, in the accompanying
illustration. The reason for this change
is not only the increasing cost of the
animals, and the decreasing cost of
electrical equipment and current, but
the great power that late types of these
little locomotives can develop, and the
number of cars they can handle. When
an electric locomotive is put in service
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in a mine, it usually takes the place
of 10 to 15 animals, and the men or
boys required to drive them. Another
reason for the increasing usc of elec-
tric locomotives in coal mines is that
direct-current motors used in them
have been so perfected that there is no
sparking at the commutator which has
heretofore been a source of danger on
account of the inflammable gases usu-
ally found in coal mines.

Electric mine locomotives are made
for tracks as narrow as 18 inches, and

for mine channels having head room of
only four feet above the tracks. They
usually operate on 550 volts, direct
current.

CHESTER HILL RADIO ASSOCIA-
TION

The Chester Hill Radio Association,
of Mount Vernon, N. Y., has formed
a new club of which the following offi-
cers were elected: Waller V. Morgan,
president; Richard D. Zucker, secretary
and treasurer.

The club contains but few members at
present, but hopes to add more in the
near future, and would be glad to talk
to all amateurs within our radius. The
Club call is CHR.

Charter members: W. E. Emeis, R.
K. Karlowa, W. E. Berwald, Russell
Thomson, G. Wunder, Fred Clawe, El-
mer Jens, W. L. Prager, Hugo Martens,
Julius Helpenstel, Arthur Miller, Willie
Culley, Kenneth Oak, George McDon-
ald, Lawrence Johnson, Marvin Mec-
Neill, R. W. Toenniges, Neil McNeil,
Herbert Copp.
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HOW AN ELECTRICAL COIN IN
THE SLOT PHOTOGRAPH
MACHINE WORKS
Many of our readers no doubt are
familiar with the automatic machine
which will deliver a finished photo-

graph of the sitter within a minute or
so after a coin has been deposited in

FIG. 1

the slot of the machine. While the
machines are very much in evidence at
amusement resorts and similar places,
as a rule, one has little opportunity to
see the mechanism or to find out how
they work.

Through the courtesy of Mr. F. M.
Hoblitt we are able to present illus-
trations of the mechanism of the
“Photo Machine” and explain its op-
eration.

Fig. 1 shows the external appearance
of the machine in operation. Fig. 2
shows the mechanism, and Fig. 3, the
wiring diagram.

With the exception of the chemical
treatment necessary in developing the
picture, the entire process is a me-
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chanical one, and is controlled through
the mechanism shown in Fig. 2, which
is driven by a small AC or DC motor
about 1/60 of a horse power.

With the exception of the plate mag-
azine, the water tank, the tank for the
developer and a third tank to receive
the waste water and chemicals, the en-
tire mechanism is shown in Fig. 2. The
water tank is at the top of the machine,
the waste tank at the bottom and the
tank containing the developer is on the

FIG. 2

right side, and is not visible in the
photograph.

When the coin is pushed into the
slot™ it drops through a chute which
guides it between two springs at the
bottom of the mechanism. These
springs form the terminals of the mo-
tor circuit and the coin bridging the
space between these two springs com-
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pletes the motor circuit and the motor
starts. The coin remains in this po-
sition until the p} tograph is

ered. The motor, the speed of which
is controlled by a suitable governor,
drives, through suitable gearing, a cen-

———

-
ta

FIG. 3

tral revolving arm which has at its
outer end a sort of crank pin which
operates a series of levers arranged
around the circumference of the path
traveled over by the pin.

When the motor starts, the arc lamp
circuit is closed and the revolving arm
moves a lever which releases a plate
from a light tight magazine and drops
it into the camera, where it is held in
the focal plane of the lens by an auto-
matic device. In the meantime the arc
lamp has settled down to steady opera-
tion and the revolving arm moves a sec-
ond lever which opens the camera shut-
ter and makes the exposure, which is
adjustable as 1o length.  As soon as the
exposure is complete a bell rings to
notify the sitter that the picture has
been taken, and the arc lamp is extin-
guished. As soon as the exposure is
completed the lever which holds the
plate in position is released by the re-
volving arm and the plate drops from
the camera into the developing tank.
As soon as it reaches the tank the re-
volving arm moves a third lever, which
dumps about a teaspoonful of devel-
oper onto the picture. As soon as the
picture is developed the arm moves a
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fourth lever, which turns a stream of
water into the developing tank.

In about 40 seconds from the time
the plate lands in the tank it is com-
pletely washed and the revelving arm
moves 2 final lever, which discharges
the plate into the chute which delivers
the finished picture to the sitter. At
the same time this lever pushes the
coin from between the contact springs,
whence it drops into the coin recep-
tacle and the motor stops. This com-
Pletes the operation of the machine
and it is ready for another subject.

On the left side of the case is mount-
ed a small electric dryer, which is
nothing more nor less than a miniature
electric stove. The picture is laid on
top of this until the water has evapo-
rated and the picture is then finished.
The whole operation takes about one
minute.

Motors can be supplied to operate
on either 110 or 220 volts direct or al-
ternating current and the arc lamp is
regulated according to the voltage of
the supply current by means of an ad-
justable resistance placed near the top
of the mechanism on the inside of the
case.

THE TEXAS RADIO TELEGRAPHY
ASSOCIATION :

The above association has been
formed for the purpose of furthering
radio-telegraphy in Texas. The only re-
quirement is that you must own and be
able to operate either a sending or re-
ceiving station or both. You are cor-
dially invited to send your call letters,
data, etc, for classification.

Advice from individuals and associ-
ations will he greatly appreciated.

Address all correspondence to the club
or the secretary, Valjean Hentz, Box
599, Dallas, Texas.

THE CANADIAN CENTRAL WIRE.-
LESS CLUB

At a recent meeting of the Canadian
Central Wireless Club, the election of
officers _took place as follows - Alex-
ander Polson, president; E. A. Dunn,
vice-president; Harold E. Mott, Arm-
strong’s Point, Winnipeg, Canada, sec-
retary and treasurer.
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PORTABLE SHEAR—MOTOR
OPERATED

The accompanying illustration shows
a novel use of an electric motor—op-
erating a portable shear. This ma-
chine is a very valuable adjunct to a
wholesale hardware house, a factory
storeroom, a railroad shop, or any
place where metal bars or strap is to
be cut into different lengths as needed.

The truck, which carries the shear
and a five horse power motor, is drawn
to the front of any bin of metal where
a piece is drawn out and the required
lengths cut off, without the time and

labor of carrying the metal to a sta-
tionary shear, which may be some dis-
tance away, Electric current for the
motor is conveyed to it through a flex-
ible conductor cable, which connects
to any of several junction boxes con-
veniently placed near the bins.

THE DISC DISCHARGER
(Continued frem page 341)

of 15,000 volts. The fault most ap-
parent in this scheme was that it was
very hard to differentiate between sig-
nals sent out from the transmitting sta-
tion and those emanating from atmos-
pheric electrical disturbances, so it
was modified a little by atixing cop-
per studs at regular intervals in its
periphery and placed transversely to
its plane. The discs, A and B, were
also rotated at high speed. As the
studs came opposite the smaller side
discs they just did not touch same and
this is the way all rotating gaps should
be made, so that the resistance across
the gap will be as small as possible
while the studs are letting current pass
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across. See Fig. 24. When using
these studs the oscillations are broken
up into wave trains the frequency of
which is generally a musical note, de-
pending on the speed of the disc. Re-
ferring again to the reactions that take
place in the oscillation transformer
If we possess nothing but an or-
dinary gap we can decrease this re-
action by separating the two coils till
the mutual induction is lessened, but
as the magnetic field decreases in
strength as we go farther away from
the coil it will be seen that the amount
of energy radiated by the antenna will
be very greatly reduced and we have
a waste of energy. The proper way
to overcome this reaction between the
two coils of the oscillation transformer
is to provide a gap in which the gases
generated by the heat of the spark are
made away with as fast as they are
formed. This can be accomplished by
the gap illustrated in the cut. It con-
sists of an aluminum disc about 18
inches in diameter mounted on suitable
bearings and rotated at a speed of 2000
to 3000 R. P. M,, but the faster the
disc is run the greater will be the
cooling effect. The arrangement of the
closed circuit is shown in Fig. 25, the
leads of an ordinary wireless trans-
former being connected to the con-
denser terminals, A and B.
Note—Unless this disc is provided with

teeth or studs it will not proeduce a musical
note.~ED,

THE MISSISSIPPI WIRELESS
ASSOCIATION

I'his association has been formed for
the purpose of assisting the members in
any manner necessary to improve their
efficiency in operating. The following
officers were elected: Paul Robertson,
president; John R. DuBerry, vice-presi-
dent; Miss Clara Hill, treasurer; Clar-
ence E. Albertson, secretary.

A small fee is charged to cover the
expenses of membership cards. All
members are invited to ask any question
that they may be in doubt about, per-
taining to wireless construction, or the
Government operating rules.

All amateurs in the State of Missis-
sippi are invited to send in their address-
es. and other information for member-
ship to the secretary, Clarence E. Albert-
son, Box 206, Tupelo, Mississippi.
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Using a Wavemeter
By P. Mertz

Part III. For Measuring Capacity, Inductance, Etc.

T the end of Part 11 of this article,

in the last issue, it was announced

that Part 111 would describe the method
of measuring capacity, inductance, etc.,
by means of the wavemeter. This
method of determining the above is
much more accurate, reliable, and in
general more satisfactory than by using
a modified Wheatstone Bridge for the

_—% |
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purpose, as is often done. Before en-
tering upon the real work, however, it
is necessary that the principle on which
the method is based be explained.

It is generally understood that if we
have a simple circuit containing capac-
ity and inductance, and arrange in
some way or other that electro-mag-
netic waves (electric oscillations) be
radiated from that circuit, the wave-
length of those oscillations will be
given by the formula, A = 1885 v LC;
the wavelength being in metres, induc-
tance in microhenries, and capacity in
microfarads. It therefore follows that
if we know any two of the three vari-
able terms, A, L and C, we can find the
other by computation. If we use a
standard inductance (when we wish
to measure capacity) or standard ca-
pacity (when we wish to measure in-
ductance), and measure the wave-
length by means of a wavemeter, it is
obvious that we have two of the vari-
able terms in the equation; which can
then be solved to find the third. This
last will then be the value of the un-
known.

Now that the principle has been ex-
plained, and, it 1s hoped, clearly under-

stood by the reader, the details, as car-
ried out in actua! practice will be taken
up. The measurement of inductance
will be taken up first. The circuit con-
taining the unknown inductance is
shown in Fig. 1. L is the inductance,
C is a condenser of known capacity, B
is a buzzer operated by cells controlled
through a key, as illustrated. The con-
denser, C, can be one purchased from
a wireless supply house, who will gen-
erally know its exact capacity. This
capacity should be such that when con-
nected with the unknown inductance,
the resulting wavelength will be well
within the range of the wavemeter.
This can, as a rule, be easily approxi-
mated.

If a condenser of known capacity
cannot be had, it can be constructed.
About the best design for such a con-
denser is shown in Figs. 2, 3, and 4.

It consists of brass or aluminium
plates, A, of any suitable size and num-
ber, mounted between insulating wash-
ers, B. These washers can be cut from
sheet fibre or hard-rubber, if they can-
not be had already machined. It is
highly important that they be all of the
same thickness, between 4 and 1/32
inch, and that this thicknes be known
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with some degree of accuracy. Bolts,
C, are used to clamp the plates to-
gether and to the baseboard, D. The
best method to insure against the
plates, A, touching C, causing a short
circuit, is to enclose the bolts, C, in
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hard-rubber or fibre sleeves, E. An
almost equally good method is to use
soft rubber tubing, which is much less
expensive, for sleeves.

The whole condenser is, for protec-
tion, enclosed in a box, on the top of
which are mounted binding-posts. As
many binding-posts should be used as
there are plates, and each plate con-
nected to one post. Adjacent plates
should be connected to posts on oppo-
site sides of the box; that is, the first
plate connected to the first post on the
left of the box, the second plate to the
first post on the right, the third plate
to the second post on the left, etc., as
condensers are usually connected.
With this arrangement, it will be seen
later, a wide range of capacities can be

5. , ——
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obtained, even though using as little
as eight plates.

After the condenser has been con-
structed, the capacity between any two
adjacent plates should be determined
by the well-known formula

8 0.2248 X a

t X 10,000,000,000
where C = capacity in microfarads

a = area of active surface in
square inches
t = thickness of dielectric in

inches.

It will be noticed why air is prefer-
able here as a dielectric to certain other
substances, for its dielectric constant is
always 1, and its dielectric losses prac-
tically zero, while that of others cannot
be predetermined with any great de-
gree of accuracy. Some values of ca-
pacity obtainable with different con-
nections, using an eight-plate con-
denser, in terms of the capacity be-
tween two adjacent plates, are shown
in Fig. 5. Thus at F, Fig. 5, the num-
ber 4 means that the capacity of the
condenser when wired in that particu-
lar way is equal to 4 times the capacity
between any two adjacent plates in the
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condenser. If less than 8 plates have
been used in the latter, the values will
be exactly the same, when up to 8
plates are used. When more than 8
plates are used the values will be cor-
respondingly higher.

Coming back to Fig. 1. the induct-

N E————
Fic. 4 R

ance to be measured, condenser, ctc’)
are connected as illustrated. The
wavemeter detector is adjusted to a
sensitive condition, and potentiometer
shunt disconnected. The wavelength
of the buzzer transmitting circuit is de-
termined. Fig. 6 is then referred to,
and the value of L.C for that particular
wavelength is found. This is divided
by the capacity of the condenser, and
the result is the inductance of L, Fig.
I. All this actually takes much less
time than to Jescribe it, especially after
a little practice.

The measurement of capacity by the
wavemeter method is very similar to
that of inductance. A coil of known
inductance is connected as illustrated
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at L, Fig. 1, while the capacity to be
measured is shown at C. The buzzer
is operated and the wavelength meas-
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ured by means of the wavemeter. The
corresponding value of LC is found
from Fig. 6, divided by the inductance
and the result is the capacity of C.
The inductance of the coil, C, can be
computed by a number of formulas,
some extremely complicated, but the
following will he found the most satis-
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where D = average diameter in inches
N = depth of winding in inches.

In some cases a coil of known in-
ductance is not on hand when the ca-
pacity of a condenser is to be meas-
ured. However, if another condenser,
of known capacity, can be obtained,
there is a method for measuring the
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factory for general work. When the
coil consists of only one layer, as an
ordinary tuning coil,

(-aCeD. > 'T)?
1000 (M 4 14 D)

where L = inductance in microhenries
D = diameter of coil in inches
T = number of turns
M = length of coil in inches.
When the coil consists of several
layers,

L=

(3 X DX T)
L=

1000 (1/3D - 3/2M + 5/4N)

first capacity, known as the “substitu-
tion method.”

In this method, the unknown ca-
pacity, Cs, is connected with any suit-
able inductance, as shown in B &
The wavelength, As, of the circuit is de-
termined by means of the wavemeter.
Then the known capacity, C, is sub-
stituted for the unknown, and the
wavelength, A, found. Looking at the

formula, A = 1885 \v’sz, 1t will be seen
that it can be written, A = 1885 VL
ics

Consideration of the latter will show
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that A is directly proportional to the
square root of C, L remaining constant.
Therefore, VC: VCr 1 A : A5, from
which we get the formula
A VG = a VC
Simplifying,
A=C

A‘.’

Substituting the appropriate numbers
as found above, for A, C, and As, the
value of Cs, the capacity of the con-
denser being measured, can be readily
found.

Obviously the same procedure can
e carried out when measuring induct-
ance and no condenser of known ca-
pacity is obtainable.

Besides the measurements of ca-
pacity and inductance, there still re-
mains something to speak about,
namely, the determination of the
damping of any oscillation circuit.
This was very elaborately described
in Part I, under the uses of the wave-
meter in connection with the trans-
mitting set. Since this was published,
however, the writer has found a much
more expeditious, though perhaps less
accurate, way, which is here described.

The wavemeter is adjusted and pre-
pared exactly as was described before.*
The wavelength at resonance, A, is
found, and the intensity (\) of the cur-
rent then flowing through the wave-me-
ter measured by means of the potentio-
meter shunt. The potentiometer slider is
then adjusted to read exactly half the
value of A and the wavelength in-
creased or decreased until the sounds

are just audible in the receivers. This
latter wavelength is called A,. Then
355 (A — A")
ot b= ————
A

In the above, the expression A — A!
means the difference between A, and A,
whether the latter is greater or less
than the former. From the value thus
obtained the decrement of the wave-
meter is subtracted, to get the true
decrement, as was explained before.

In conclusion, the hope is expressed
hy the writer that the amateur in gen-
eral will, to his own benefit, learn to
appreciate the great value of the wave-

*See p. 128 May issue.
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meter and the intelligent use of it, to a
greater extent than heretofore.

RADIO CALL LETTERS

DePARTMENTY OF COMMERCE
OFFICE OF THE SECRETARY
WASHINGTON

BUREAU OF NAVIGATION

May 9, 1913.

The following instructions concerning
radio call letters are issued for the in-
formation of those cencerned, pending
the issue of the Lists of Radio Stations
of the World and of the United States,
which will not be published before July.

1. Section 7 of the act of August 13,
1912, to regulate radio communication
provides:

Sec. 7. That a person, company, or corpo-
ration within the jurisdiction of the United
States shall not knowingly utter or transmut,
or cause to be uttered or transmitted, any false
or fraudulent distress signal or call or false
or fraudulent signal, call, or other radiogram
of any kind. The penalty for so uttering or
transmitting a false or fraudulent distress sig-
nal or call shall be a fine of not more than
two thousand five hundred dollars or impris-
onment for not more than five years, or both,
in the discretion of the court, for each and
every such offense, and the penalty for so ut-
tering or transmitting, or causing to be uttered
or transmitted, any other false or fraudulent
signal, call, or other radiogram shall be a fine
of not more than one thousand dollars or im-
prisonment for not more than two years, or
both, in the discretion of the court, for each
and every such offense.

2. The Service Regulations of the
Berlin and London Radiotelegraphic
Conventions provide that the call letters
of stations in the international system
must each be formed of a group of three
letters which shall be distinguishable
from one another. The London Inter-
national Radiotelegraphic Conference
made a partia! allotment of call letters
among nations which signed the conven-
tion and the International Bureau at
Berne, with the consent of such nations,
has modified and added to this assign-
ment of call letters by circular of April
23, 1913. The distribution of call letters
among nations thus authorized is printed
below for the guidance of operators of
all stations, ship and shore, of the United
States.



July, 1913.

B oo TS EGREARE S All to Germany and protec-
torates.

|2 Marae d e 5% 0 ¢ All to Great Britain.

CAA to CMZ...Not vet assigned.

CNA to CNZ...Morocco.

COA to CPZ...Chile.

CQA to CQZ...Monaco.

CRA to CTZ...Portugal and colonies.

CUA to CUZ...Not yet assigned.

CVA to CVZ...Roumania.

CWA to CWZ..Uruguay.

CXA, to CZZ...

EAA to EGZ..
EHA to EZZ...

HAA to HFZ..

HGA to HHZ..
HIA to HZZ...

KAA to KCZ..
KDA to KZZ..
ILAA to LHZ...
LIA to LRZ...
LSA to LWZ..
LXA to LZZ..

OAA to OFZ...
OGA to OMZ..

ONA to OTZ...
OUA to 0ZZ...
PAA to PIZ..
PJA to PJM...

PJN to PJZ....S

PKA to PMZ...
BNA tol PZZ: ..

TAA to TMZ.
TNA to TZZ..
UAA to UMZ.
UNA to UZZ..

VAA to VGZ..
VHA to VKZ..

VLA to VMZ..
VNA to VNZ..

VOA to VOZ...
VPA to VSZ..

VTA to VWZ.

XAA to XCZ..
XDA to XZZ...
YAA to YZZ...
ZAA to ZZZ..
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Not yet assigned.

All to Germany and protec-
torates.

.Spain and colonies.

Not yet assigned.
All to France and colonics.
All to Great Britain.

. Austria-Hungary and Bos-

nia-Herzegovina.
Siam.
Not yet assigned.

All to Italy and colonics.
All to Japan and possessions.

.Germany and protectorates.
. United States.

Norway.

. Argentine Republic.
.Not yet assigned.
. Bulgaria.

All to Great Britain.

All to the United Statcs.

Not yet assigned.

Austria-Hungary and Bos-
nia-Herzegovina.

Belgium and colonies.

Denmark.

. Netherlands.

Curagao (Dutch).

urinam (Dutch).

Dutch East Indies.

Not yet assigned.

Reserved for code abbrevia-
tions.

All to Russia.

.. Sweden.

maBnazil.

...Egypt.

.. Greece.

. Turkey.

.Not yet assigned.

.France and colonies.
.Austria-Hungary and Bos-

nia-Herzegovina.

.Canada (British).
-Australian Federation (Brit-

ish).
.New Zealand (British).

So‘u;lh) African Union (Brit-
ish).
Newfoundland (British).

. British colonies not autono-

mous.

. British India.
.. Not yet assigned.

All to the United States.

. Mexico.

Not yet assigned.
Not yet assigned.

. Not yet assigned.
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PUBLIC-SERVICE STATIONS.

3. The call letters assigned to the
United States are all combinations (676)
beginning with the letter N and all (676)
beginning with ietter W and all combin-
ations (598) from KDA to KZZ, inclu-
sive. The total number of international
call letters assigned to the United States
is thus 1,950 and thesc are reserved for
Government stations and stations open
to public and limited commercial service.

(a) All combinations heginning with
the letter N are reserved for Govern-
ment stations and in addition the com-
binations from WUA to WVZ and
WXA to WZZ are reserved for stations
of the Army of the United States.

(b) The combinations KDA to KZZ,
with a few exceptions, are reserved for
ship and coast stations on the Atlantic
coast and Gulf of Mexico.

(¢) The combinations beginning with
W (except WUA to WVZ and WXA
to WZZ as already indicated) are re-
served, with a few exceptions, for ship
and coast stations on the Pacific coast
and on the Great Lakes.

AMATEUR STATIONS.

4. The call letters for amateur sta-
tions in the United States will be award-
ed by radio inspectors, each for his own
district, respectively, according to the
following system:

(a) The call will consist of three
items ; number of radio district; followed
by two letters of the alphabet. Thus,
the call of all amateur stations in New
England (which comprises the first dis-
trict) will be the figure “one” in Conti-
nental Morse, followed by two letters;
in California (in the sixth district) the
figure “six” followed by two letters; in
South Carolina the figure “four” fol-
lowed by two letters; in Missouri the fig-
ure “nine” followed by two letters, etc.
The letters X, Y, Z, must not be used as
the first of the two letters. The terri-
tory of each district is as follows:

1. Boston, Mass.—Maine, New Hampshire,

Vermont, Massachusetts, Rhode TIsland,
Connecticut.

2. NEw York, N. Y.—New York (county of
New York, Staten Island, Long Island,
and counties on the Hudson River to and
including Albany, Rensselaer, and Sche-
nectady), and New Jersey (counties of
Bergen, Passaic, Essex, Union, Middle-
sex, Monmouth, Hudson, and Ocean).
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3. BaLTIMOrRe, Mp.—New Jersey (all counties
not included in second district), Penn-
sylvania (counties of Philadelphia, Dela-
ware, all counties south of the Blue
Mountains, and Franklin County), Dela-
ware, Maryland, Virginia, District of Co-
lumbia.

4. SAvaNNAH, Ga—North Carolina, South
Carolina, Georgia, Florida, Porto Rico.

S§. New OrrLeaxs, La.—Alabama, Mississippi,
Louisiana, Texas, Tennessee, Arkansas,
Oklahoma, New Mexico.

6. San Fraxcisco, Car.—California, Hawaii,
Nevada, Utah, Arizona.

7. SEaTTLE, WasH. — Oregon, Washington,
Alaska, Idaho, Montana, Wyoming.

8 CreveLanp, Onio.—New York (all coun-
ties not included in second district),
Pennsylvania (all counties not included in
third district), West Virginia, Obhio,
Michigan (Lower Peninsula).

9. Cricaco, It —Indiana, Tllinois, Wisconsin,
Michigan (Upper Peninsula), Minnesota,

Kentucky, Missouri, Kansas, Colorado,
Iowa, Nebraska, South Dakota, North
Dakota.

(b) The three items; a given figure
first, followed by two letters of the al-
phabet, thus may be combined in 598
different calls, which will probably suf-
fice for the amateur sending stations in
most districts for some time to come.

(¢) Radio inspectors will insert ama-
teur station calls in station licenses ac-
cording to this system, and will keep a
permanent chart, of 598 squares, lettered
with the alphabet from left to right and
from top to bottom (A to W), inserting
in the appropriate square the serial li-
cense number of the station to which the
call letters were awarded. Within these
limitations radio inspectors will use their
discretion in the award of calls, avoid-
ing, of course, duplications.

(d) When a station is abandoned and
the license canceled, or if a license shall
be forfeited for violation of law, the call
assigned to it may be allotted to another
station.

(e) If the entire 598 calls have been
exhausted, radio inspectors wil! issue ad-
ditional calls, consisting of the figure of
the district followed by three letters.
From such combinations should be ex-
cluded the combination SOS, and PRB,
all three-letter combinations beginning
with QR or QS, all combinations involv-
ing the repetition of the same letter three
times, three-letter combinations begin-
ning with K, N, W, X, Y, Z and other
combinations, which, for various reasons,
international, national, local, or individ-
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ual, may be objectionable. With such
exclusions, over 10,00c calls will remain
for each district.

LIMITED COMMERCIAL STATIONS.

5. Calls for limited commercial land
stations will be allotted by the Bureau of
Navigation in a special manner to indi-
cate, if practical, the different radio dis-
tricts over which such stations usually
radiate messages, as well as to identify
the stations.

SPECIAL CLASSES OF STATIONS.

6. Calls for special classes of stations,
such as experiment stations for the de-
velopment of radio communication, tech-
nical and training school stations, and
special amateur stations will be allotted
by the Bureau of Navigation.

The call will consist of three items,
the number of the radio district, fol-
lowed by two letters of the alphabet. The
first letter will be: X, for experiment
stations; Y, technical and training
schools; Z, special amateur stations.

Twenty-six different combinations for
each class in each district, of course.
are possible. If more should prove nec-
essary for any class in any district, &
third letter will be added to the call.

E. T. CHAMBERLAIN,

Commissioner of Navigation.
Approved:
Epwin F. SweerT,
Assistant Secretary.

CANADIAN TRANSATLANTIC
WIRELESS SERVICE

A bill is before the Canadian Parlia-
ment authorizing the Government to
contract with the Poulsen interests for
the use of the Poulsen wireless system
for transatlantic service.

FIRE IN C. BRANDES FACTORY

On May 26th a fire occurred in the
laboratory of C. Brandes, Inc, at 111
Broadway, which partially destroyed
the shop and quite an amount of fin-
ished and unfinished stock.

Mr. Dietrich of this concern informs
us that while the fire will delay some-
what the shipment of the receivers and
apparatus now on order, they will very
shortly be in a position to resume full
operation of the plant, and get their
orders out promptly.
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Simple Experiments in Alternating Currents
(Continued)

By P.
Three-Phase

30. Three-phase currents are very
similar to, and a modification of, two-
phase currents, which we have just
been studying. The preliminary ex-
planation of these will, therefore, be
very simple.

Suppose we have three alternators,
equal in every respect, running at the
same speed, and running such that
when the current generated by one is
at maximum, the currents generated by
the other two are also at maximum;
and when the current generated by any
one is at zero, the currents generated
by the other two are also at zero.
These three separate currents can then
be represented by the three line curves,
A, B, and C, shown in Fig. 68. If now
we time the generators such that the
maxima of the currents do not all oc-

Fla.68

cur at the same time, but are distrib-
uted evenly throughout the cycle, we
shift the curves as shown at A, B, and
C in Fig. 69. Here it will be noticed
that each curve is made to lag 60° be-
hind the one preceding it. Now, if we
mounted the armature windings of the
three generators upon one armature
core, keeping the wiring of each wind-
ing separate from that of the others,
we would obtain a three-phase alter-

Mertz

Currents

nator, and, plotting the curves of the
separate currents on the same zero-
line or axis, we obtain the diagram
shown in Fig. 70. It is to be noticed
that in this diagram, at any point in
the cycle, the algebraic sum of the

. — e SRR
AR A

three currents is always equal to zero;
and that, when any curve is at its max-
imum, the other two intersect on the
other side of the axis or zero-line, at a
distance from that line equal to half
the maximum.

31. From the above it will be seen
that a mechanical converter or com-
mutator, on the same plan as those
used for single* and two-phaset cur-
rents, can be constructed for obtaining

Fia. 70

three-phase currents from batteries.
Such a converter is shown in Figs. 71,
72 and 73. It consists of the usual frame-
work and commutator cylinder, together
with suitable brushes and binding posts.

*See p. 1564, May, 1912, issue.
tSee p. 921, December, 1912, issue.
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On this latter are mounted four crown-
shaped rings, two of which have the
crown teeth on both sides. Fig. 73
gives a view of the commutator cylin-
der as if it had been split its whole
length, opened up, and spread out flat.

TOo BATTERY +
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The black rectangles represent the
places at which the brushes should
bear. These should be carefully no-
ticed, as, if they are changed to any
great extent, the currents given out by
the converter will not have the right
phase relation to each other. The bat-
teries are connected to the converter
as indicated in the diagram.
Alternating current can be obtained
from A, A,, B, B,, and C, C, (like let-
ters denoting the same circuit) when

T T
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the commutator cylinder is rotated.
Little explanation, it will be noticed,
has been given here of the details of
the construction of the mechanical con-
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verter, as these would merely be a
needless repetition of what has been
given under the single and two-phase
converters.

32. Besides obtaining three-phase
current by converting battery current,
it is also generated by suitable alter-
nators. Suppose that in Fig. 64 we tie
three coils together instead of two, the
distance between the centers of the
consecutive coils being equal to one-
third the distance between any two
consecutive like poles of the perma-
nent magnets. This combination is

shown in Fig. 74. Each coil is con-
nected, it can be seen, to a winding
around a compass, acting as galvano-
scope. When the coils are passed
quickly in front of the permanent mag-
nets in the direction of the arrow, it
will be noted that while one compass
is deflected most, the other two com-
passes are each deflected about equally,
in the direction opposite to that of the
first compass. This agrees with what
was observed in § 30, Fig. 70, and the
current generated by the coils while
passing in front of the permanent mag-
net is a three-phase current. If we
now mount another set of coils, shown
by the dotted lines, always keeping it
360° away from the first set, and con-
nect each coil in series or parallel with
its corresponding one in full lines, we
will get either more voltage or more
current from the device than we would
if there were only one set of coils. In
this way the number of sets of coils
can be increased indefinitely.

If now we go a step further and wind
all the coils upon an iron armature,
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provide collector rings for the delivery
of the generated current, and arrange

all the field-poles in a circle around

the armature, so as to be able to di-
rectly utilize rotary motion, we will
have all the essentials of a simple
three-phase alternator (Fig. 75). This
alternator is similar in actual construc-
tion to the two-phase type described
before (§ 29, Fig. 66.%)

As with that type, it has been found
more advantageous (for certain reas-

ons mentioned in connection with the
two-phase alternator) to construct the

*See p. 252, June, 1913, issue,
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machine such that the field-poles re-
volve inside the armature, which then
takes their place.

(To be continued)

RADIO CALL LETTERS AND
CODE CHARTS

In another part of this issue we re-
produce, through the courtesy of the
Department of Commerce, the Depart-
ment’s instructions regarding Radio
Call Letters and two charts, forms 772,
List of Abbreviations to be used in
Radio Communication; and 773, Inter-
national Morse Code and Conventional
Signals. It is hoped that our readers
will find these interesting and useful.

In connection with the instructions
regarding radio call letters it will be
noticed that in the first paragraph it is
stated that the Lists of Radio Stations
of the World and of the United States
will not be published before July.
Until these lists are published it is use-
less for us to attempt to publish our
Blue Book and we trust our readers
who have ordered copies of the Blue
Book will not object to waiting until
we can get the necessary information
from which to make the book up.

ST. LOUIS TO RICHMOND,
IND. RELAY

In order to establish a relay be-
tween St. Louis and Richmond,
Ind. (this being part of the relay
to be established between St. Louis
and New York), all amateurs liv-
ing in St. Louis and Terre Haute
and between these points are re-
quested to send their call letters,
powers, approximate sending and
receiving radius and their full ad-
dress, including name of county, to
-~ V. H. Pardick, 320 Séuth 8th
Street, Richmond, Ind.

BEDFORD RADIO ASSOCIA-
TION

The Bedford Radio Association

has just been formed, the officers

are as follows: R K. Story, pres-

ident; G. Hotchkiss, secretary ;

R. W. Scofield, assistant secretary; J. A.

Ballard, chief operator. The general call
is BRA.
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This department is established for the purpose of encouraging the experimenter to bring out new ideas,
reader is welcome to contribute to this dedaartmcnt and new ideas will be}ﬁ!::}.:d’.}y received. CON-

Eve
TRIBUTIONS SHOULD BE WRITTEN ON
PREFERABLY BE TYPEWRITTEN.

NLY ONE
IF. TYPEWRITTEN THEY MUST BE DOUBLE SPACED.

SIDE OF THE S AND SHOULD

SKETCHES MUST BE ON SEPARATE SHEETS FROM THE TEXT. The description should be as

short as possible.

Good sketches are not required, as our art department can work up rough sketches

which are clear enough to illustrate the idea. Return postage must be enclesed if return of unusued

manuscript is desired.

d.
THREE PRIZES OF FIVE, TWO AND ONE-HALF DOLLARS AND ONE DOLLAR ARE

AWARDED for the three best ideas published each month.

department are paid for at regular space rates.

FIRST PRIZE

OVERCOMING DEAD ENDS AND
LOSSES CAUSED THEREBY

How many wireless fiends throughout
the country are wasting about 40 per
cent. of the energy received by the use
of loose-couplers and coils that afford
no regulation as to the dead end effect?
A very large percentage, I dare say, in
spite of the loss entailed. There is,
however, a simple way to overcome dead
end effects to a large extent. Let us
suppose that we have a loose-coupler
with a secondary winding of 200 turns.
In order to tune to a certain station we

g WW \®
s
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a M.E.
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FIG.

use only 130 turns, 7O turns are on the
coil absolutely useless. Because these
extra turns are electrically connected to
the rest of the coil they cause a loss
known as the “dead end loss or effect.”
Therefore if we could by some means
cut out those extra 70 turns without
unwinding the coil we are in a position
to cut out this loss and greatly increase
the efficiency of the set, thereby render-
ing audible many signals that could not

All other contributions appearing in this

—

be picked up before, and increase the
range of the set. Here is a simple and
effective way of doing it.

Let AB represent the secondary wind-
ing of an ordinary loose-coupler with
6 to 8 taps taken out to the switch, C.

ik

e

)\l M{\ .

FIG. 2

TO DET. CK

Now if the switch rests on point, 3.
then all the wire from 3 on to the right
is not in use and consequently all we
have to do is to cut the wire at points
along the coil zand fasten the ends to the
buttons and levers of single pole
switches. This is easily done and is rep-
resented in Fig. 2. The more of these
the better; but generally three or four
are all that are needed. They should
be so marked that the operator knows
how many points he can move the main
switch, C, over without closing one of
the other S. P. switches—L. M. N. By
a little practice one can become profi-
cient and pick up many stations all
around that were not heard before.
Much sharper tuning can be had and
interference reduced toa a minimum.
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This cannot fail and is a step ahead in
the field of improved radio-apparatus.
Contributed by
Harold Peterson.

SECOND PRIZE
SIMPLE METHOD OF FINDING

FREQUENCY OF ALTER-
NATING CURRENT

It is sometimes convenient to know
the frequency of an alternating cur-
rent and as most experimenters do
not have a frequency meter at their
disposal, the following is a simple
method of determining the number of
cycles per second:

A small metal ball is suspended by
a piece of copper wire about eight or
ten feet long. A piece of flexible wire
projects down below the ball to act
as a contact brush. A metal plate,
such as a piece of sheet zinc, is placed
directly under the pendulum. Soak
a piece of unglazed paper in a strong
solution of common salt and place it
on the metal plate. Then pour a lit-
tle phenol-phthalein solution over
the sheet of paper. Connect the met-
al plate to one side of the circuit to
be tested and the wire from the pen-
dulum to the other side of the circuit.
Resistances should be inserted to pre-
vent a direct short-circuit.

As the pendulum is swung across
the piece of paper, the contact wire
on the pendulum runs over the sur-
face of the paper. Sodium hydroxide,
NaOH, is formed during the half of the
cycle when the pendulum is negative,
and hydrochloric acid, HCI, during the
positive half of the cycle. The NaOH
formed turns the phenol-phthalein so-
lution red, while the acid does not af-
fect it. Hence a series of red dashes
will be obtained, each indicating the
negative half of a cycle. The length
of each mark will depend upon the
velocity of the pendulum. The veloc-
ity of the pendulum is easily found
from the formula V = V2 gh, were g
is the acceleration of gravity = 980
cm. per sec. per sec., and h is the height
to which the pendulum bob is raised when
released at the beginning of its swing.

The frequency is then found by di-
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viding the velocity of the pendulum
per second by the distance it passes
through in one cycle as indicated by
measuring a complete cycle marked
on the paper.

As an example of the application of
this method, we raised the pendulum
to a height of 10 cm. Hence V =
V2gh = V2x980x10 = 140 cm. per
sec., velocity of the pendulum. We meas-
ured the distance the pendulum
passed through in nine cycles as indi-

l HOOK IN CEILNG ’
- ey

— ¥ 4 | PENDULUM
? RESISTANCES :’L____'
——of Wby N/
Me. WA

¢ METAL PLATE
APPEARANCE OF DASHES FORMED ON PAPER

T\~ DISTANCE PASSED OVER IN ONE CYCLE

cated by nine red dashes and found
it to be 21 cm. Therefore the pen-

21
dulum passed through — = 2.33 cm.
during one cycle.
140
Then the frequency — = 60.09
2.33

cycles per sec.

Any sensitive indicator could be
used in place of the Phenol-phthalein,
although phenol-phthalein will proba-
bly give the best results. A solution
of potassium iodide and starch might
possibly be used. In this case a series
of blue dashes would be formed.

Contributed by

Harold H. Beverage.

THIRD PRIZE
INDOOR AERIALS

There seems to be a general opinion
among amateurs that it is impossible to
get good results with an indoor antenna.
A good many radio experimenters are
unable to put aerials upon their roofs
For these an indoor wire is quite prac-
tical. I will say, however, that it is ad-
visable to use an outdoor aerial where-
ever possible. Indoor aerials, also, are
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only suitable for use in the city, for
the receiving range usually does not ex-
ceed 50 miles over land, and about 300
over water at night.

An indoor aerial, however, will not
work with inferior instruments. A bad
detector means failure. The best crys-
tal to use is galena. Get a good sensi-
tive piece and use a No. 30 copper wire
to make contact. Galena works best
with a type of detector stand using a
crude adjustment. Silicon may be used,
but iron pyrites does not seem to work
well on an indoor antenna.

For tuning purposes it is best to use
Pl PP 77777 7 770277777777 £ Ll
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a loose coupler. A double slide tuner
will do, but the signals do not come in
nearly as loud. 1 have never used a
three slide tuner, but I believe that it
would work very well on an indoor
wire. The adjustment should be made
by switches, even on the primary of the
tuning transformer. If you use a slider
it will make contact on more than one
turn. This will cause weakening of in-
coming signals. Strong signals will
come in just as well on a slider; the
switch contact shows its superiority on
weak signals. A good loose coupler is
described on page 136 of the May, 1913,
number of Modern Electrics. An ordi-
nary loose coupled tuner will go as far
up as 1,000 meters when used with a 25-
foot indoor aerial, that is, it will tune
in NAH. A variable condenser across
the primary will help.

Head phones should be of the high re-
sistance type. It is possible to use a
75 ohm receiver, but a double head band
set of 2,000 ohms resistance will give
far better results.

The aerial may be put up as shown
in diagram. No spreaders are used.
Steer clear of gas pipes as much as
possible; they cut down your range. A

AMARTRARGRRRR ALY
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single wire running through a flat works
well. Any type of wire used for aerials
will do. It is not necessary to solder
connections on the aerial, since same is
not exposed to the weather. Let your
antenna cover as much space as possible.
1 have heard signals loud using a No.
22 copper wire about 50 feet long, and
have done pretty fair work with a ten
wire aerial 12 by 5 feet, but this last is
rather too small for practical receiving.

It is quite possible to do short dis-
tance transmitting with an indoor wire.
1 have transmitted four blocks with the
small aerial mentioned above, using a
%4 inch spark coil. However, 1 do not
recommend an indoor aerial for sending,
as the gas chandeliers absorb most of
the energy you radiate. In spite of this,
an indoor wire will be quite satisfactory
if you want to communicate with some
one not more than two city blocks away.

With an indoor aerial consisting of
four aluminum wires 25 feet long, a
loose coupler, fixed condenser, 2,000
ohm head set, galena detector, and gas
pipe ground, I have heard boats as far
as 300 miles out. When FNK was work-
ing on an 3,000 metre wave you could
hear him come in with the phones three
feet oft. He does not come in quite as
well now, but loud enough. WSE and
WHB come in very well. Of course,
anybody can get results on a long out-
door wire, but those amateurs who can
not have this may use an indoor aerial
and do good work with it.

Contributed by Carl Dreher.

TO REDUCE HUMMING

By referring to the “Oracle,” one can
easily see that the chief trouble experi-
enced by amateur wireless operators is

R
%_f

caused by loud humming in the phones
(induction) and etheric splashes (static).
These are caused by arc lights, car lines,
high power wires, atmospheric conflict,
etc. A method by which this may be
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greatly reduced, though not entirely
eliminated, can be seen in the diagram.
A is a graphite carbon rod having an
approximate r1esistance of 300 to 400
ohms. In some cases where atmospheric
conditions are exceptionally bad, as
much as 1000 ohms are needed, although
this addition of ohmage diminishes the
receiving range. Inclosed hook up is ab-
solutely essential with this static elimina-
tor.
Contributed by
Edward Werner.

D. C. MOTOR ON A. C

I note what you say in answer to
Query 2376 in the May issue. T have a
% hp. Holtzer Cabot D. C. motor, which
I run on A. C. with good results; the

COMMUTATOR NOT SHOWN

1O V. AC HoV.AC.|-
ARMATURE \/\/V\/\N
FIELD WINDIN FIELD
SHORT CIRCUITED
FIG. 1 FIG. 2

commutator heats up very slightly, but
no more than D. C,, I believe. I use two
circuits which I send enclosed. No. 1
does not give as much speed as No. 2.
Contributed by
Cyril B. Nelson.

A SIMPLE CONSTANT RINGING
BOX

In the May issue of Modern Elec-
trics, Herman Knutzen contributed an
idea on how to make a burglar alarm.
This is a good idea, but if the burglar
heard the bell ring he would cut the
wires and the bell would stop ringing.
So I am sending a device so even if the
burglar does cut the wires, the bell will
ring just the same.

The instrument which I am going to
describe may be made any size to suit
the experimenter.

The materials needed are a base of
wood or rubber,—wood is what I used,

MODERN ELECTRICS

365

—some pieces of brass or copper, an
armature of iron and some battery bind-
ing posts.

The first thing necessary is to get
or make the magnets. They may be
taken from an old bell or they may be
made with a bolt, two washers and some
No. 22 cotton insulated wire.

The next things to make are the con-

PLES FIG.I
tact pieces. They should be made of
brass or copper and should be bent as
shown in Fig. 2. Drill two holes in the
bottom for screws. Another hole
should be drilled and threaded in the
upright part.

If you haven’t a tap, take a nut from
a binding post and solder it as shown in

FIG.3

Fig. 2. Two of these contact pieces
should be made. Now take the bolt of
a binding post and file it to a point as
shown.

Now drill a hole in the iron armature
as shown in Fig. 1.

Now put the parts together as shown.
After putting the magnets in place,
pivot the iron armature in place. It
shouldn’t swing freely, but it should
stick enough to hold it in any position.
Of course, this does not mean that it
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should stick so much that the magnets
can not move it. Next screw the con-
tact pieces in place.

After all this is done adjust the in-
strument by means of the binding post
bolts serving as contacts.

Connect the instrument as shown in
Fig. 3.

The same alarm should be used as
Herman Knutzen described.

This instrument will only work in the
position shown.

Contributed by

Ernest Borho.

Note~If the burglar heard the bell he

might cut the wires, but he probably wouldn’t
come in if he heard it before he got in.—Enp.

ANOTHER SMALL QUENCHED
GAP

To make this gap you must have the
following: 18 mica rings, Fig. 2; 18
copper or zinc discs, I common straight
gap.

You can get the mica rings from any
electrical supply house, and the copper
circles can be made by cutting discs the
size of a penny from sheet copper or
zinc, or by filing or grinding pennies
smooth on both sides. After grinding the
mica and metal rings put a little shellac
on each side of all the mica rings, being

FI@.}

Flc.2

)

METAL

careful not to get any in the holes in
the center of the rings. Now you are
ready to put the gap together. Before
the shellac dries lay one of the metal
discs on a table and nextlay a mica ring
on top of it, then a metal disc, then mica
and so on till you have as many as you
want. You can tell the right number
by experimenting. I use this gap all
the time now, as it gives a very clear
tone that is easy to read in the receivers.
Contributed by
Chas. Burton.
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HIGH POTENTIAL CHOKE COIL
FOR SECONDARY CIRCUITS

The amateur will be surprised at the
increase of radiation that may be se-
cured by the use of these simple and
easily constructed choke or impedance
coils in the leads running from the con-
denser to the secondary taps of the
spark coil or transformer. A gain of

I5 per cent. has been observed when
using properly proportioned coils. Sat-
isfactory proportions can be obtained
only by experiment, calculation being
of little assistance.

The purpose of the coils is to choke
back all surges which emanate from
the oscillatory or condenser circuit,
and which ordinarily flow back into
the secondary coil. This choking back
of the high potential, high frequency
surges only, is due to the different re-
sistance the coil offers to currents of
different frequencies, caused by the
impedance rising with the frequency.
Thus the current from the transform-
er, having a comparatively low fre-
quency, passes with ease, but the very
high frequency surges from the con-
denser are completely choked back.

These oscillations are three-fold ob-
jectionable. They often puncture, car-
bonize or permanently weaken the in-
sulation of the coil or transformer.
The energy flowing back into the sec-
ondary sets up lines of force, which be-
ing neutralized by an increase in the
primary current, results in an in-
creased cost of operation. And lastly,
all power used other than by the radi-
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ating system (Aerial) is a direct and
sensible loss. All these points result
in an inefficient transmitter.

Figure 1 shows a spark gap of the
common type fitted up for use with a
spark coil or transformer using alternat-
ing current at 30-125 cycles (not inter-
rupted artificially). The drawing
shows both side and top views. All
necessary dimensions are shown for
an installation of under 250 watts.

The uprights are made from hard
rubber, fibre or porcelain, measuring
anywhere from 1 inch to 2 inches in
diameter and wound with a number of
turns No. 12 to 28 wire, cotton or enam-
eled insulated. All dimensions depend-
ing upon the frequency (the number
of turns employed decreasing and the
size of wire used and the spacing in-
creasing with the frequency).

The base may be made from any
suitable material cut to the required
size and given a pleasing finish. The
posts are mounted by being either re-
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cessed and cemented into the base or
fastened by suitable machine screws.

The two binding posts are connected
to the two lower ends of the coils re-
spectively, the upper ends being con-
nected to the spark gap. The binding
posts are to be conected to the secondary
leads.

Figure 2 shows an arrangement to
he used for exceptionally high frequen-
cy coils, such as the open core trans-
former and electrolytic interrupter.
The author has experimentally verified
the following dimensions as being cor-
rect for the E. I. Co.’s 14 k. w. open
core transformer coil and Gernsback
interrupter; mean diameter of turns
134 inches. Number of turns 7 to 8.
Spacing ¥ inch. Wire No. 6 B & S
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gauge, bare. The drum is of fibre.
This coil will certainly make your hot
wire ammeter swing. Two coils for
each installation have to be constructed
one for each lead.

When a rotary gap is used, the plan
of Figure 1 may be used, but the dis-
charger shown may be omitted.

Figure 3 shows where the coils are
inserted in the leads.

Contributed by

Paul Horton.

A CHEAP AND EFFICIENT HIGH
TENSION CONDENSER

Having neither time nor material with
which to construct the usual glass plate
type sending condenser, I hit upon the
following plan, and the results obtained
more than repaid me for the experiment.
The materials are cheap and easily ob-
tained. First procure two or more
round half-gallon glass bottles from ycur
druggist. Now coat the outside with tin-
foil for about two-thirds of their height.
Coat the bottom also. Then fill the jars
two-thirds full of saturated solution of
common salt; this being employed to
take the place of the inner coating. Next
procure two good corks and after soak-
ing them in melted paraffine bore holes
in them sufficiently large to take a small
brass rod, which is used to®make con-
tact with the salt solution. The lower
end of this rod dips into the solution and
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the upper end terminates in a small brass
ball or a binding post. Contact with
the outer coating is made by resting the
jars on a plate of zinc, to which is at-
tached a binding post. To prevent brush
discharge a small quantity of linseed oil
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is poured on the surface of the salt
water. The jars may be insulated from
the table by resting the zinc plate on a
board which is insulated from the table
by four small porcelain knobs. I think
the drawing will serve to make every
point clear.
Contributed by
Roy H. Heiser.

A HIGH PITCHED ROTARY
SPARK GAP

This rotary spark gap consists of the
ordinary wheel (in this case should be
of insulating material) with the plugs
penetrating it as shown in the drawing.
There are four stationary electrodes.
Any number of plugs on the rotor can
he used. The posts supporting the elec-
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trodes, B, should be higher than the
posts, A, that is, they should be so con-
structed that when a spark passes at B
none will pass at A. When a spark
passes at B the electrode, A, should be
half way between two of the plugs on
the wheel. This arrangement gives the
effect of having just twice as many plugs
as there actually are on the wheel. A
should be connected to B on one side of
the revolving wheel, and on the other
side should be connected likewise. Fig.
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2 shows the arrangement of connec-
tions.

There are gaps in use to-day which
have the four stationary posts, but do
not have one higher than the other, and
consequently sparks pass at both A and
B simultaneously. With the above ar-
rangement a spark passes at A and B
alternately and produce a higher pitched
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spark than if both sparked at the same
time.

Contributed by

Ivyn Farwell.

Note~The connections from the two sets
of stationary electrodes should be made ex-
actly as shown in Fig. 2. That is,—the wire
to the condenser should be connected exactly
in the middle of the wire connecting the two
left hand electrodes and the wire to the oscil-
lation transformer exactly in the middle of
the wire connecting the two right hand elec-
trodes. If this is not done the length of the
condenser circuit wili be different when the
spark occurs at A from what it is when the
spark is at B. This would change the wave
length of the set and a double wave would
result.—ED.

A SIMPLE AND EFFECTIVE
BLOW PIPE

A blow pipe is a piece of apparatus
that should be in the hands of every
experimenter, for it enables him to sol-
der in places where it is impossible to
employ a soldering iron. A simple and
effective blow pipe may be made as fol-
lows:

Procure a conventional blow pipe
from a jeweler or chemical apparatus
supply house and also a piece of brass
pipe 4 inch in diameter. File a small
hole in the brass pipe about three inches

END OF BLOW PIPE—.

RUBBER
HOSE

BLOW PIPE ’l ;‘l

from the end, of sufficient size so as to
allow the insertion of the small end of
the blow pipe, and arranging it to bring
the ends of the tube and blow pipe flush
as shown in the drawing. Solder around
the blow pipe to prevent the leakage of
gas.

To use it, connect the open end of
the 14 inch pipe to a gas jet. The large
end of the blow pipe should be bent out-
ward. Pieces to be soldered should be
carefully cleaned and soldering flux ap-
plied. The solder is then applied in
small pieces. Light the gas and apply
the mouth to the blow pipe. By blow-
ing gently a small stream of flame will
be secured, which will be of intense heat
and readily melt the solder.

Contributed by

William D. Long.
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THE COMPASS DETECTOR

This is the plan of a detector which I
made and successfully used until 1
bought the one which I use now. It
worked very satisfactorily with a silicon
crystal and ought to be simple enough
to make and yet efficient for any ama-
teur who does not wish to invest any
money in one. Unless an old school
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compass can be found, the instrument
fully justifies the investment of the
eighteen cents which a new one would
cost.

It is made as follows:

Having cut cut the base, 5"x212"x%4",
take a small block (a} of a non-splitting
wood and shape as in Fig. 3. Divide
the width of the base into three parts,
as in Fig. 1, and mount the block on one
line, as shown, with glue or finishing
nails. Cut the two arms oftf the com-
pass, one at three and the other at two
inches from the joint. Flatten out the
latter arm and secure to the top of the
block, A. Cut a wooden plug, B, one
inch long to fit tightly, beside a No. 14
copper wire, iuto the end of the three-
inch compass arm and let it project 15"
beyond the arm. Bend the wire to run
through a hole in the plug and suspend
over a cup for the crystal. This may
be any small, conducting, saucer-shaped
dish which can be fastened to the base.
The binding posts, which are left out of
I'ig. 2 to prevent complication, may be
obtained from the carbons of a couple
of dry cells or better ones may be used.
Connections should be made to the cup
and to the flattened arm of the compass.
Care should be taken to have the arm
rigid and the small block unsplintered.
To gilt the arm, varnish the base, and
wax all wires used to pass wires through
the base, would add greatly to the looks
and efficiency. Oil, applied at the
screw would aid adjustment.

Contributed by Olin C. Krum.
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A ONE-INCH COIL CONDENSER

Many plans for sending condensers
have been described recently, but very
few of them take up little space, add to
a station’s appearance or are intended
for small coils. The following fills all
these requirements.

Nine 8 by 10 inch glass photographic
plates are thoroughly cleansed, and on
seven of them two sheets of tin foil 5 by
8 inches are shellacked in the usual man-
ner, being careful to avoid all air bub-
bles.

Twenty hardwood strips are cut 13
inches by 1 inch by 4 inch. Also two
similar strips 10 inches long. At 4 inch
from both ends of each strip a 14 inch
hole is bored, being careful not to split
the wood. The plates are then assembled
as in Fig. 1, with a bare plate at the
top and bottom for protection.

Connections are made by means of
wires bent as shown in Fig. 2 and in-
serted between every other plate at op-
posite ends. This makes a total of four

Fle.l

leads at each end. The four at one end
are connected at a binding post, while
the four at the opposite end are con-
nected to separate posts in the cross-
pieces. See Fig. 1.

For a one-inch coil, shunt condenser
posts, A and B, are used alone, while
for a series condenser posts B, C, D, E,
are connected together.

Contributed by

A. S. Van Deusen, Jr.

A CURIOUS HOOK-UP

The following interesting experi-
ment is being sent to you, with the
hope of publication in your valuable
magazine, partly because the writer be-
lieves it may interest the experiment-
ers who, after reading of it, may try it
themselves, and partly for an explana-
tion of its effects. Perhaps I have
blundersa upon some unknown prop-
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eriy of the body in regard to electro-
magnetic waves; but if already known
I would be pleased to have it explained.

The experiment concerns the receiv-
ing hook-up. With a silicon detector,
75 ohm phone, single slide tuning coil
wound seven inches of its length with
bare copper wire and three inches in
diameter, hooked up as per Fig. 1, and
connected to an aerial 30 ft. high, 48
ft. long, 4 wires one ft. apart, I can
hear Herald (WHB) all along the coil
(very faintly at ends), strongest in
center. I can also hear Brooklyn Navy
Yard (NAH) all along the coil, strong-
est with all tuner wire in circuit.
WHB is nine miles away, and NAH is
six miles away.

So much for hook-up No. 1, which
is an ordinary one. With the same
aerial and instruments, hooked up as
per Fig. 2, and with my finger pressed
hard on the detector binding post
which was unconnected, I heard WHB
louder at a certain point on tuner (with
about one-fourth the wire between
aerial and slider) than I could at any
point with hook-up No. 1; and, by
moving the slider about one inch either
way, WHB could be entirely tuned
out. I also heard NAH louder with
Fig. 2 than anywhere on tuner with
No. 1 hook-up. NAH could be tuned
out two inches either way from loudest
point.

This hook-up would not work at all
if T removed my finger from the bind-

I “ME.

ing post, so my body must have acted
ir_some peculiar manner. Thinking it
might be a ground through my body
that made this hook-up work, 1
touched my other hand to the ground
of the aerial switch, and was surprised
to find that the signals were made
fainter every time either aerial or
ground blade was touched.
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I have consulted several friends re-
garding this hook-up, and it is new to
all of them. Every hook-up I have
ever seen had the detector connected in
some way between aerial and ground.
This hook-up has one detector binding
post connected to tuner, and the other
post is pressed by the finger; if the
finger was taken from the post all sig-
nals ceased. Sharper tuning and
louder signals are the advantages of
the No. 2 hook-up. The detector had
the same adjustment for both No. 1
and No. 2 hook-ups, so it could not be

Fle.2

because No. 2 had a better adjustment
than No. 1.

With a variable condenser or other
instruments connected up in various
ways, still more surprising results may
be obtained. I had only the simplest
of apparatus to work with, but perhaps
someone else with a more extensive
command of instruments will give this
hook-up a complete tryout, connecting
up in every conceivable way, and dis-
cover some new principle of radio tele-
graphy.

Contributed by

Wm. F. Aufenanger.

Note—If one terminal of a condenser of
about 1 mfd., such as & Western Electric
telephone condenser, be connected to the post
which was touched by the finger, and the
other terminal left unconnected, much the
same effect should be noticed —Ep.

IRON WIRE VS. GERMAN
SILVER

In the May issue of Medern Electrics
on page 137 was a description of a prac-
tical electric toaster, by Max Hagspiel.
In this description he said to use No. 24
German silver wire. I found that stove-
pipe wire of about the same size would
do just as well. This wire is cheaper and
burns as long or longer than the German
silver.

Contributed by

Raymond H. Wolfe.
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A SENSITIVE GALENA DETECTOR

The majority of the detectors de-
scribed in this magazine have consisted
of a cup containing a piece of galena
and a fine steel wire for the other con-
tact. These detectors will give excel-
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lent results if care is used in adjusting.

A sensitive detector which has a wider
range of adjustment, however, can be
made by using a lever to adjust the
piece of steel wire. In Fig. 1 a top view
of a detector built on this plan is shown.
A very slight turn of the screw which
adjusts the lever will move the extrem-
ity of the wire a very short distance.
The diameter of the knurled head helps
to give a fine adjustment.

The galena may be fastened in the
cup by means of Woods metal, which is
made by melting lead, 2 parts; tin, 1
part; bismuth, 4 parts, and cadmium, I
part, as described some time ago in this
publication.

Contributed by

James Chapple.

A SUBSTITUTE FOR BUZZER
TEST

One of the principal objections to the
buzzer-test is the noise that the buzzer

—
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makes, which drowns out the sound in

the receivers. To avoid this I used an
old relay, employing the connections

M.E.
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shown in the accompanying diagram.
The noise of the relay’s vibrating arma-
ture is practically nil and therefore it is
possible to obtain a clear sound in the
receivers.
Contributed by
Alex Polson.

FOOT OPERATED SWITCH

Where a person wishes to run a rotary
spark gap separate from the working of
tfh:lt aerial switch this is especially use-

ul.

The accompanying is a diagram of a
switch of my own construction, which is
placed under the table and is worked
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by the foot. It is very simple to make
and the diagram fully describes it.
Contributed by
Geo. S. Mason.

A CONNECTION BLOCK

The connecting device described below
is designed to avoid the use of any nuts
or springs. Upon consulting the draw-
ing we find that is consists of a row of
circular brass pieces eccentrically mount-
ed upon a shaft.

Their surfaces are roughened and
upon pushing the wire under one of the
pieces and then pulling it back again,
the eccentrics clamp the wire securely
against the brass plate. These plates
are about 1§ inch thick and are arranged
in a series of steps to accommodate dif-
ferent sized conductors.

Thus section “A” (Fig. 1) will clamp
No. 10-16 wire most securely, while “B”
and “C” are best suited to fasten Nos.
18-22 and 24-36, respectively.

In the main, the drawings are self-
explanatory. However, we may explain
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a few minor points. If solid brass rod
cannot be obtained, it is possible to make
a very acceptable substitute by taking
a hollow tube of the required size, insert.
ing a steel rod for a shaft and then
holding the shaft securely against one
side of the tube, fill the remaining space
with lead. The details of this operation
are left to the reader. Withdraw the
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shaft as soon as possible. Then cut
the tube up into 24 inch rings, using a
metal or hack saw.

The surface may be roughened by
using a file and clamp arranged as shown
in Fig. 2,

String the rings back on the shaft and
assemble the complete instrument as
shown in Fig. 1. The size of the base
and of the uprights will depend upon
the diameter and length of the eccentric,

SECTION OF

ROUGMENED

FIG. 2

and hence these details are not given.
This device may be used only for a
ground connector or the like, where sev-
eral wires are run to one point.
Contributed by
Paul Horton.

WIRELESS A LA TELEPHONE

While listening in at the new radio
station at the Los Angeles High School
one night I thought I would try a new
stunt, so after I got NPL, the govern-
ment station at Point Loma, California,
in tune, I called up one of my friends
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here in the city on the line telephone,
with which the station is equipped. 1
asked him how he would like to listen
to “NPL”; he said that he did not have
time to go out into his station just then.
I told him that he didn’t have to do
that, just listen. I held one of my wire-
less phones up to the line transmitter,
and after a minute asked him how he
got it. He told me that the quenched
arc of “NPL” came in great over the
line. I had just installed a new rotary
and had not had a chance to find out
how it sounded. Telling my friend to
listen, I pulled off my aerial and started
my rotary, turning the transmitter of
the line phone towards the transmitting
room, I asked him how he liked my new
spark. He said that it sounded fine to
him over the phone.

I think I will have to call this stunt
“Wireless a la Telephone.”

Contributed by

Ralph E. Henry.

A GOOD VARNISH AND INSU-
LATOR

A good many amateurs would like to
have a black varnish with which to paint
their instruments, woodwork, etc.,, as
black makes them shiny and neat look-
ing, but few know how to make it up.

A very good formula for such a var-
nish, which is also a fine insulator, that
was used successfully by the writer is
herewith submitted : Liquid shellac,
(white), 4 oz. bottle; aniline dye
(black), 1 tablespoonful.

The shellac should be about as thick
as when used for ordinary electrical
work and the aniline dye must be soluble
in alcohol only and may be obtained at
any paint store. Mix and shake well.

The mixture, if made right, and when
laid on with a soft brush, quickly, will
produce a black shiny surface which pre-
sents a neat appearance. This varnish
must be laid on quickly as it sets in a
few seconds.

It may be used for woodwork, bases,
tuner and loose-coupler windings and in
many other ways, which will suggest
themselves to the user, with good results.
This mixture should be shaken each time
it is used.

Contributed by

R. Woodward.
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PATENTS FOR INVENTIONS®
By Laurence J. Gallagher

HILE the subject of patents is of
general interest, it is of par-
ticular interest to those who are en-
gaged in the practice of the mechanical
and electrical arts; such arts offer a
wide field for the exercise of the inven-
tive faculty, and it behooves a man to
make the most of that faculty not only
for the satisfaction which naturally
follows the production of something
new, but also because of the reward
which, under certain conditions, fol-
lows such production. The ownership
of a patent granted on an invention
which is in demand is a valuable asset;
in order to appreciate this fact, it is
necessary to know the rights and lia-
bilities of ownership; the underlying
principles of such matters as well as a
clear understanding of what the grant
of a patent means to-day can best be
had from a consideration of the devel-
opment of the law of the subject. The
law to-day in any case is the latest
step in a series of changes which has
been taking place since men first came
together to form civilization ; while the
law changes to meet changing condi-
tions, the purpose of the law is fixed.
In considering patent law we turn to
England to trace the development of
the fundamental idea, since the prin-
ciples of our own law are identical
with those of English law; many legal
rights possessed by citizens of this
country have been defined by consid-
eration of what the law in England
was at the time the Constitution of
this country went into effect.
The grant of a patent is the out-

*Copyright, 1913, by Laurence J. Gallagher.

growth of a system which had for its
purpose the reward of those who en-
gaged in trade at great risk and peril.
Under early English rule every mer-
chant who had made three voyages
beyond the sea was given a title ot
dignity; later a merchant who intro-
duced some new trade into the land, or
who by his own industry brought some
new engine into use in furtherance of
trade, was granted a monopoly of that
trade for a reasonable length of time
in return for his labors. A monopoly
is simply confining the sale of any mer-
chandise or commodity to one person
or to a number of persons; it could
hardly be held unjust to say to a man,
“If you risk your life and goods by
going to a distant country and learn-
ing a new art or trade and will intro-
duce it into this country the King will
reward you with a monopoly of it until
the people may learn it”; the grant of
such a monopoly took the form of an
open letter from the King, hence the
term “letters patent.”

It was the abuse of the practice of
rewarding traders that led to the pas-
sage of a law clearly defining the grant
of monopolies; the abuse came about
in this way: Since a monopoly of any
commodity gave the owner thereof
great power and enabled him to impose
great hardship on the great mass of
the people, since the commodity could
only be bought from him, the Sover-
eigns were not slow to realize that
great sums could be had from the sale
of monopolies; therefore, instead of
conferring the monopoly on the mer-
chant or trading company who was to
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enjoy it as a reward for something
done the public, the Sovereigns sold
monopolies by the score to their fa-
vorites; the grant of a monopoly even
in a proper case was merely a favor on
the part of the Sovereign who was sup-
posed to have in mind the commercial
growth of the country; there was no
legal right on the part of the subject,
even in a proper case, to such a grant,
and it was for this reason that the
abuse so easily crept in. Macauley in
his History of England sets forth at
length the commodities embraced in
monopolies which were sold by Queen
Elizabeth, such commodities including
the ordinary necessities of life.

The sale of monopolies was, then,
the abuse of the grand principle em-
bodied in the reward accorded to the
trader and the importer of something
new; the courts of the times upheld
the rights of the owner of such a re-
ward, acknowledging the right of the
Sovereign to grant such, but held that
monopolies which had been sold by the
Sovereign were void; in one case (the
Cloth-workers of Ipswich) the court
said, that after a monopoly on a new
trade had expired “the King cannot
make a new grant thereof, for when
a trade has become common and others
have been bound apprentices to that
trade, there is no reason why they
should be forbidden to use it”; the
right of the Sovereign to grant such
rewards was always acknowledged and
therefore formed part of the Common
Law of England.

In 1623, during the reign of James
I, the famous Statute of Monopolies
was passed by Parliament and ap-
proved by the King, which statute is
the source of the present-day patent
law of England and of the United
States. The statute declared what the
courts had always held to be proper
practice—that certain liberties granted
by King John in Magna Charta at
Runnymede in 1215 were no longer to
be taken away at the will of the Sov-
ereign; hence the statute was, as the
books put it, declaratory of the Com-
mon Law since no new legal rights
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were created; as a matter of fact, it
placed a limitation on the power of the
Sovereign, since the grant of a mon-
opoly, even in a proper case, was a
matter of favor and not of right.
Specifically the statute provided that
all grants of monopolies then existing
were void, excepting grants made to
the first and true inventor or inventors
for the working or selling of a new
manufacture; such grants were to be
of twenty-one years’ duration and in
the future were to extend over four-
teen years. Certain monopolies were
particularly mentioned as not being
affected by the statute, among them
being patents covering the art of
printing, the art of making saltpeter,
the art of making glass, and the art of
making iron ore and forming it into
bars.

Before the passage of the Statute of
Monopolies the inventor had to strug-
gle to protect what was new and after
the passage of the statute the public
was obliged to contend for what was
old and well known in order to keep
such to themselves; in the effort to
protect inventions legislation went to
such an extent that abuses, different
from those which it was the purpose to
correct, followed. An inventor who
had claimed more than one invention
in his patent, or who had claimed more
than he had invented, was permitted to
correct his patent, even after it had
been declared void, in order to save
what was really his invention ; the pat-
entee of a void patent was even per-
mitted to have his patent declared
valid if he could produce proof that at
the date of his patent he believed him-
self to be the first inventor of what
was set forth in his patent and if the
patented article had not previously
been generally and publicly used. How
such abuses were corrected is of little
importance to us; such facts are set
forth merely to illustrate what had
been done before our own lawmakers
and judges took up the patent privilege
and to set forth practices and results
which guided them in framing and in-
terpreting laws on such privileges.
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Recent Electrical Patents

SIMPLE, inexpensive and durable

transformer of electricity is de-
scribed and shown by John W. Davis, of
St. Clair, Miss., in his Letters Patent
No. 1,056,739, relating to an improve-
ment in commutators. ¥ig. I is a plan
illustrating the practical application of
the invention, and Figs. 2 and 3 eleva-
tions of the commutator in two posi-
tions.

In operation, when it is desired to
change a direct to an alternating current,
the current is carried into the device by
means of the wires, 10-10, and motion
imparted to the shaft, ¢, hy means of the
gear-wheels, 12 and 13, and the motor, 3.
The segments, 6-6, are so constructed
in form and so positioned on the shaft,

5, that when the brushes, 8a-8b, are in
contact therewith the current passes di-
rectly through said segments to the
companion brushes, 9a-gb ; while the seg-
ments, 7-7, are so constructed in form
and so positioned on the shaft, 5, that
when the brushes, 8a-8b, are in contact
therewith the current passes through
said segments from the brush, 8a to the
brush gb, and from the brush 8b to the
brush 9a. The revolution of the shaft, 5,
causes the segments to revolve and the
segments, 6-6 and 7-7, arc successively
brought into contact with the brushes,

8a-8b and g9a-9b, and the current passes
from the device through the brushes, 9a-
gb, and the wires, 10a-10b, as an alternat-
ing current, the frequency of alternation
being controlled by the frequency of
revolution of the shaft, 5, the speed of
the shaft being regulated by any suitable
gearing or by a rheostat attached to the
motor. If the change is to be made
from an alternating to a direct current
the alternating current 1s carried into
the device through the wires, 10-10, and
the operation of the commutator is the
same as above described for commuta-
ting the direct current.

HE production of regulable tone-
effects in the operation of wire-
less telegraphy is the object set forth in
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two patents granted to Melville Eastham,
of Cambridge, Mass., both assigned to
Clapp-Eastham Company, of the same
place. No. 1,056,892 is for the appara-
tus, and No. 1,056,893 for the method,

and in so far as the present synopsis is
concerned, they may be treated as iden-
tical, Fig. 1, diagrammatically represent-



370

ing parts of a wireless telegraphic cir-
cuit and Fig. 2, showing in sectional dia-
gram details of the spark gap device S.
G is an alternating current generator set,
including step-up transformer, T. The
circuit which is excited by the trans-
former, T, comprises wires, I and 2, ca-
pacity, K, inductance T’ and spark gap
device, S, represented by two disks, A
and B; B being mounted on shaft, C, to
rotate in bearing, D, driven by pulley, P;
disk, A, being mounted in the insulating
plate, E. Adjustment of disks, A and B,
is provided for by securing pulley, P, to
shaft, C, by set screw, g’. The face, g,
may be held against the housing by lead-
ing the driving belt from the pulley, P,
at a slight angle. The plate, A, has ex-
ternal fins, F, for heat-radiation. Each
disk is milled to form salient sectors, a,
on the disk, A, and b, on the disk, B.
The circumferential are subtended by a
sector, a or b, is less than that subtended
by an interval, a’ or b’, between two sali-
ent sectors. The sector-disk, B, is ro-
tated at such speed that each salient sec-
tor, b, passes an opposite sector, a, with
high frequency as contrasted with the
generator—frequency, say 600 times a sec-
ond. If the circuit is adapted to charge
the condenser about 18,000 times per
second the operation of the train inter-
rupting devices will produce 600 train
groups per second, with 15 discharges
per group, on the average, assuming the
durations of train groups and the inac-
tive intervals between them to be ap-
proximately equal. The rate at which
the train groups occur can be regulated
by regulating the speed of rotation of
the disk, B: The shape of the salient
sectors, a and b, insures such separation
along the entire length of each sector-
edge as will produce spark discharge in-
terruptions without fail. As the ap-
proaching edges of sectors on the two
disks are approximately parallel when
sparking distance is reached, there will
be no leading point where discharge will
he predetermined, therefore the whole
heat-conductive mass of each sector is
efficient to prevent, vaporization of metal
and the formation of an arc, which is
not only destructive of apparatus but
interferes with the quick quenching of
spark-oscillations.

Note—This is the “Hitone” gap ad-
vertised by the Clapp-Eastham Co., and
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should be particularly mteresting fo our
“wireless” readers—Ed.

S IMPLE means for Ozonizing air by
the use of an ordinary domestic
electric light circuit are sef forth by
Siegfried Held, of Chicago, IIl., in Pa-
tent No. 1,056,789, the accompanying
view representing a sectional elevation
of the apparatus, in which 10 designates
the casing resting upon a base, 11, on
which is mounted an electric motor, 12,
which drives a fan, 13, drawing air from
the opening, 14, provided with a screen,
15. The opposite end of the casing is
also provided with an opening, 16, and
screen, 17. A transformer, 18, is con-
nected to the motor, 12, by conductors,

19 and 20. 21 and 22 are the conductors
of the actuating circuit. 23 designates
the electrode frame which includes par-
allel uprights, 24, provided with upper
and lower bracket arms, 26 and 27, the
upper ones, 26, being connected by fibre
rod, 28, and the lower by fibre rod, 209.
30 and 31 are also fibre rods between the
uprights. Two groups, 36 and 37, of
opposed electrodes are supported in the
frame, and plates of glass, 38, are inter-
posed between them. The transformer
is connected with the electrodes by
means of the conductors, 49-51 and 50-
52. The air is forced through the spaces
between the electrodes, and glass plates,
and is thus ozonized before delivery
through the opening, 17. The claims are
for minor details of construction where-
by the electrodes, etc.,, may be removed
and replaced for cleaning ; their number
increased or diminished according to re-
quired capacity; the apparatus being
adapted for shipment and use by persons

other than skilled electricians.

A SIMPLE inexpensive automatic
fire alarm device operated by an

abnormal increase of temperature is

shown in the accompanying perspective
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view taken from Letters Patent No. 1.-
057,784 issued to William and Frank
Topp, of Granby, Quebec, Canada. 1 is
the base formed of insulating material
having plate contacts, 2 and 3, set there-
in provided with screws, 4 and 5, turn-

ing on correspondingly threaded pins, 6
and 7. 8 is a spring contact having
forked end, 9, (to contact with the
plates, 2 and 3), projecting from plate,
10, provided with thumb screw, 11, turn-
ing on threaded pin, 12. 13 is a post of
fusible material, preferably a fusible
metal, introduced between base, 1, and
the underside of spring contact, 8, and
of sufficient strength to normally coun-
teract the spring of said contact, 8, and
hold said forked end, 9, from engage-
ment with the contacts, 2 and 3. On
sufficient increase of the temperature the
said post, 13, will melt and thus permit
the forked end, 9, to engage the contacts,
2 and 3, thereby closing the electric cir-
cuit in which suitable alarm devices are
interposed in the manner well known
in the art,—the present invention relating
primarily to the circuit closer shown.

WATTING the fly is rather a crude
method of extermination as com-
pared with electrocution. Taking ad-
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vantage of the well-known propensity of
flies to seek the light, Frank D. War-
ren, of Colorado Springs, Colorado, has
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devised a simple, cheap and apparently
effective device for giving them their
quietus, and has procured a patent
therefor, No. 1,058,080. This device
consists of two bars, C and D, charged
with electricity of sufficient intensity to
electrocute a fly crawling across the said
bars and thereby closing the circuit. The
bars, C and D, are strung across the
inner surface of the window glass, B, in
such manner as to intercept the passage
of the flies and close enough to the win-
dow glass to allow the flies to crawl
over the said bars. The end, E, of bar,
D, is secured to the bracket, F, by being
laced through holes in said bracket and
then clinched. The end, G, of bar, C,
being insulated, passes through a hole in
bracket, F, and is gripped by downward-
ly extending flanges, H, integral with
bracket, F, said flanges being adapted to
clamp the insulation of the said bar, C,
by being bent over upon it. Bracket, F,
is placed in contact with the window
glass, B, and secured to the window sash,
A, by means of a screw, 1. Bars, C and
D, are secured at the opposite side of the
window sash, A, by means of a bracket,
K, similar to bracket F. The free ends,
M and N, are connected to the positive
and negative poles of a battery or induc-
tion coil adapted to give a current of the
required intensity.

SIGNALLING device for automo-
biles, motor boats, etc., adapted
to temper the sound to the requirements
of use is the subject of Patent No. 1,-
057,752, issued to the Dean Electric Co,,
of Elyria, Ohio, as the assignee of the
inventor, Ray . Manson. . Where the
vehicle is traveling at a low rate of speed,
a signal of a soft tone may be used to
give the necessary warning of the ap-
proach of the vehicle; in fact, a loud
signal is undesirable, particularly upon
busy thoroughfares. On the other hand,
on country roads or wherever the vehicle
is approaching rapidly, it is desirable to
give a signal of a more sharp and pene-
trating nature, in order to give a more
distant warning.

As shown in the diagram, the sound
producer consists of a device similar to
a common buzzer the armature of which
strikes a pin, 4, attached to a diaphragm,
2, which projects the sound directly out
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through the horn or first through the
bent portion of the horn tube, depending
upon the position of the vane, 29. The
vane is shown in its normal position.
When the push button is depressed just
sufficiently to connect springs, 20 and B
the sound passes first through the bent
tube and then out the horn producing
the softer tone. If the button is de.
pressed all the way the solenoid, P,

\L
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e

moves the vane through an angle of
about 45° and allows the sound to go
straight out, thereby producing the loud
tone.

HE specific construction of what
may be designated as a portable

hand fan, designed more particularly for
use in bath rooms and houses, tonsorial
parlors, etc., where it is necessary or de-
sirable to move and manipulate a fan, is
the subject of the invention of George

H. Tuttle and Fenton B. Fleming, of
Lincoln, Neb., as set forth in their Let-
ters Patent No. 1,058,278, the accom-
panying view representing a sectional
eleation of the same. It simply con-
sists of a fan, the shaft of which passes
through the handle, lengthwise, and is
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then connected to and driven by a flex-
ible shaft attached to a fan motor or
other suitable source of power having
a fixed location in a room or apartment,
and the fan may be conveniently held in
the hand and moved from point to point
as occasion demands.

IN the crusade against the house fly
and other winged pests many expedi-
ents have been resorted to with various
degrees of success, the latest device of
this character being that invented by
Samuel N. Edgar, of Lauder, Wyoming,
who utilizes electricity to catch and then
electrocute them, as per Letters Patent
No. 1,055,620. The accompanying fig-
ure represents a sectional elevation of

the trap, which comprises a funnel, 1,
opening into a cylindrical screen trap, 2.
The rear end of the cylinder, 2, is closed
by a circular head, 3, also of wire gauze,
said head being detachably fitted upon
the cylinder, 2, the screen having a rim,
4, of hard rubber, or other suitable insu-
lating material. The funnel carries at
its rear end a suitable spider, 5, in which
is journaled the shaft of an electric mo-
tor, 6, carrying a fan, 7. The motor is
included in an electric circuit, 8, in
which is arranged a switch, the wires
being connected to an ordinary wall
socket. The wire gauze of which the
cylinder head, 3, is formed is included
in a circuit, 11, also connected to a wall
plug. 13 represents any form of sup-
port. To enable the device to be used
after dark in collecting flies from walls,
ceilings and other places where they
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may have gathered a detachable brush,
14, is adapted to be connected to a suit-
able bracket, 15, carried within the fun-
nel, 1, the brush projecting slightly be-
yond the mouth of the funnel.

After the motor has, through the op-
eration of the fan, collected a large
number of flies within the receptacle, 2,
the motor is cut out. Current is then
passed through the screen, 3, and as the
flies will collect upon said screen they
will be incinerated. The fine gauze wire
of which said screen is formed will be-
come incandescent, and all of the flies
in the receptacle will be attracted to said
screen, instead of trying to escape
through the open end.

PPARATUS for indicating the
proximity of Icebergs at Sea, in-
vented by Willard G. Day, of Baltimore,
Md., is based on the well-known fact
that when one side only of a strip of
some flexible material such as metal or
hard rubber, is suddenly subjected to a
cooling medium, the plate will warp, and
will not regain its original shape until
the entire body is again brought to a
uniform temperature. Fig. 1 is a top
view of the apparatus, and Fig. 2 a simi-
lar view with top remcved to disclose the
interior. I is a box formed of non-heat-
conducting substance, such as wood, se-
cured in an exposed position on a ves-
sel, with its forward end toward the
bow, and open at its ends. Extending
longitudinally in the box, and secured
closely to one side thercof and at one
end, is a straight strip, 2, preferably of
hard rubber ; and between said strip and
the other side of the box is a partition, 3,
having a convex surface opposed to the
strip, 2. This partition serves to direct
the current of air entering the box
against the exposed or inner surface of
the strip, 2. Fastened to the free end
of strip, 2, is a metal plate, b, which to-
gether with three independent pins, ¢, d
and e, when the strip is sufficiently bent,
will close an electric circuit in which
there are bells, f, g, and h. Adjustment
of strip, 2, with respect to the pins, c, d,
and e, can be effected by screw j. Sup-
posing the strip, 2, to have a uniform
temperature throughout and in conse-
quence straight, as shown by the full
lines in Fig. 2, and the ship were sudden-
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ly to enter a body of air which, due to
the proximity of ice, would have a tem-
perature considerably lower than that
of the strip, 2, the air forced by the ve-
locity of the vessel through the box, 1,
would cool the exposed surface of the
strip, 2, and before the strip could be
equally chilled throughout its mass, it
would buckle, or rather be inwardly
curved as shown by the dotted lines in
Fig. 2; and the plate, b, coming in con-
tact with the pin, c, the first electric cir-
cuit would be closed and the bell f,
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therein sounded. In the continued ad-
vance of the vessel, and a further reduc-
tion in the temperature of the air, the
other pins, d and e, would be succes-
sively brought into the closed circuit, and
the second and third bells, g and h, be
sounded and indicate increasing danger.
If desired, a visual signal can also be
employed, and this could be arranged by
providing the strip, 2, with a pointer, 4,
arranged to protrude through the slot,
5, in the top of the box, together with a
scale, 7, as shown. The patent is No.
1,057,807.

THE ACERRIMA RADIANS SODA-
LITAS

The wireless amateurs of McKees-
port, Pa., formed a new club called Acer-
rima Radians Sodalitas.

The following officers were elected:
Hunter F. Lohman, president; George
West, vice-president; W. Niman Ivey,
secretary ; Earl A. Bradshaw, treasurer;
John Hunter, chief operator.
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DEPARTMENT OF TOMMERCE
BUREAU OF NAVIGATION
RADIO SERVICE

INTERNATIONAL RADIOTELEGRAPHIC CONYVENTION

OF ABBREVIATIONS TO BE USED IN RADIO COMMUNICATION

AB2GW. | QUESTION, ANSWER OR NOTICE.
IR Do you wish to communicate by means of the | I'wish to communicate by means of the Inter-
International Signal Code? national Signal Code.
QRA What ship or coast station is that? ., This Is__ ., ..
ORRB What Is your distanee?. . _ ... ... ... ... My distance is_. .. ..
QR( Wihat is your true hearing?. . ... ... My true hearing i «....degrees,
QRD " Where are you bound for? ..o . . ... 1 am bound for_. .. ____
Qre Where are you hound from?.. .. . I am hound from.. . ____
QRG What Tine do you belong to?. .. . --| I belong to the.. ... Line.
QRI What is your wave length in meters? | My wavelengthis_ ... mefers.
QRJ How many words have you to send?. I'have.. .. .. words to send.
QRK How do you receive me?. .. . ... . o I am recelving well.
QRL Are you recelving badly? Shall 1 send 202 Iam recetving badly. Please seud 20.
e o o mm o | o o o mm o
for adjustment?.. .. . . for adjustment.
QRM | Are you being interfered with? I am being interfered with.
QRN Are the atmospherics strong?. . | Atmospheries are very strong.
Qnro Shall Iincrease power? . . Increase power.
QRP Shall I decrease power? o Decrease power.
QRQ | Shall I send fastev? . .. ... . s Send faster.
QRS Shall I send slower?. .. < --e-o-| Send slower.
QRT | Shall k stop sending?. . o_UU0 U2y -....| Stop sending.
QRU | Huave you anything for me¢. P = I have nothing for you.
QRY Are you veady?. .. ... ... . .. I'am ready. All right now.
QRW | Are you busy?. ... . LI S Fam busy (or: I am busy with.. . ..). Please
do not interfere.
QRX | Shall I stand by?. ... . .. .. . Stand by. 1 will eall you when required.
QRY When will be my turn?. Your turn will be No. .. ._....
QRZ Are my signals weal?. .. Your signals are weak.
QSA [ Are my signals strong?_ ... . Your signals are strong.
asB {Is my tone bad? ... ... . . __ The tone s bad.
I{Is my spark bad?_ ... ... .. . The spark Is bad.
QSC Is my spacing bad?. ... ... . . . . Your spacing is bad.
QSDh WMhatMskvour time® .ol T T 5 e My timeds.. .. ..
QSF Is transmission to be in alternate order or in Transmissfon will be In alternate order.
series?
QS GIMI . o . -y Ly B e B,y - | Transmission will be in serles of 5 messages.
QS HW. s i ASBRE " -+ «.«.| Transmission will be in series of 10 messages.
QsJ What rate shall I collect for..___. <esve-af Collect.. ... .
QSK Is the last radiogram canceled?. ... . ... . ... The last radiogram Is canceled.
QSL DId you get my receipt?. . ... ... -+ | Please acknowledge.
QsSM What is your true course?. .. . __ cev-oeeec.o.o ! My true course ks .. . ..degrees.
QSN Are you in communication with lana?. ... I 'am not in communication with land.
Q80 Are you in communication with any ship or | I am in communication with .. -«--.(through
station (or: with... . .. ) R
Q8p ShallIinform. --that you are calling him? | Inform__.. . that1 am calling him,
Q8Q Jise e Gl iy e R e You are belug called by .. __ ...
QSR [ Will you forward the radtogram?._ ... __ - | I will forward the radiogram,
QST Have you received the general eall?. . .. « | -General call to all statlons.
Qsv Please call me when you have finished (or: | Willeall when I have finished,
-...0clock)? 1
*QSY | Is public correspondence heing handled 1......A‘ Public” eorrespondence is belng handied,
| Pléase do not interfere.
QSW [ Shall I increase my spark frequeney?. .. .. .] Inerease your spark frequency.
QASX i Shall 1 decrease my spark frequeney?. ... .| Decrense your spark frequency. .
QsYy Shail I send on a wave length of.. .. -:meters? | Let us change to the wave lengthof.. ... . .
meters.
Qsz Trrreseescesieeiciiiiiiiicie otz ocheen.u - | Send each word twice. I have difMeulty in
receiving you.
QA I ot S s oSl T tele S srete) sececscmeiiaasasa..| Repeat thelast radiogram.

*Public correspondence is any radio work, officlal or private,
When an abbreviation is followed by

for that abbreviation.

handled on commercial wave lengths.

a mark of interrogation, it refers to the question indicated

1i-d008

Vol. 6. No. 4.
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Form 1713

DEPARTMENT OF COMMERCE
RADIO SERVICE

INTERNATIONAL MORSE CODE AND CONVENTIONAL SIGNALS

TO BE USED FOR ALL GENERAL FUBLIC SERVICE RADIO COMMUNICATION

3. The space between two letters is cqual to three dots.

1. A dash is gqual to three dots.
4. The space between two words ig equal to five dots.

2. 'The space between parts of the same letter is equal to one dot.

Aowm
Baumoeeoo
Camommoe
Demoo
Eoe

Foeommoe

G umomoe
Hoooo

Tee |
J o mm um ww
Konoemn
Lewmobd

M s o
Name

O wm om ==
Poeumume
Q un om0 =
Remme
Seece

T wem
Ueoum
Veoomn

W o mm om

Xumoomw

A’ or A (Spanish-Seandinavian)
o mm wmm ¢ mm i

CH (German-Spanish) {

£ (French)
commeo

N (Spanish)
- e ¢ mm W

O (German)

Lij (German)

1 o ow oum omm sam
2 00 wm wm o
oo o mnmm
40000mm
Seceee
Cemoosoo
T emeooe

8 oom onpm umn 0 @
O vae mmn wmn nm o

0 s o wmn wm ==
=ROR

Period . .- cccc oo comemphant

Semicolon

Colonie -2 - Jepmcdin 5o Dot b S
Interrogation _. . PR T = Ty
Exclamation point. .. ... ..
Apostrophe ... ... L Lyl Y A (TP
Bar indicating fraction ... ... ... ....--.

Parenthesis ... ... .- v

Inverted commas...........

Underline . ..o ooimommie i et
Double dash .. .. cocioo i
Distress Call . ... .. i
Attention call to precede every transmission. .
General inquiry call._ .. Ly
From (de) .occoemcmocaoionann ISl 550

Invitation to transmit (go ahead)... A

Warning—high power __........... P

Question (please repeat after
rupting long messages ... .-c.co.ooo-----

Break (Bk.) (double dash)

Understand - .. oo oorrciiiee et

Received (0. K.) .. coooooon

Position report (to precede all position mes-
SBEES) - ccmsmmoccancccasmemensansscenes

End of each message (cross)

Transmission finished (end of work) (conclu-
sion of correspondence) ... .. .........-..
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THE DANGERS OF HIGH-TEN-
SION ELECTRIC CURRENTS*
In reference to the dangers of elec-

tric currents, and aid in case of acci-

dents by those of high tension, the
principles enunciated by Kiibler were
as follows:

(1) In order to correct the errors
in ordinary belief on the subject, one
must emphasize the difference be-
tween (a) the danger from stationary
objects charged with high electric ten-
sion, and (b) that arising from elec-
tric machines in motion.

(2) Every large amount of concen-
trated energy is dangerous; therefore
the concentration of electrical energy
in or on any object is more so. The
greater the amount of energy stored,
the more powerful the effect and the
greater the danger. In order to cause
an inflammation of the eye, there is
necessary only an amount of energy
equal to one gram centimeter per sec-
ond. It is therefore wrong to make a
difference between high tension and
low tension currents, as regards the
danger therefrom.

(3) The danger that can be caused
by an accident is less, according as
the technical devices are controlled by
the construction; that is, the better
the constructor is enabled to exclude
the necessary conditions for an acci-
dent. As the electrical engineer has,
in this particular, better prior condi-
tions than the constructor in most
other technical fields, electrical con-
structions are, if carried out by ex-
perts, less dangerous than any others.
The statistics of accidents show, as far
as is possible in their present shape,
the truth of this statement; and the
experience of all practical men will
also confirm it.

(4) As far as any danger is left, it
is therefore characteristic, and the de-
gree of danger is to be recognized as
(a) the uncertainty of the electric cur-
rent and the impossibility of recogniz-
ing its presence by any of our senses;
(b) the shameful lack of understand-
ing of the most simple electric proc-
esses on the part of the great majority
of people, including those of the edu-
cated classes.

-In regard to (a) any diminution of
the danger by artificial means is al-

* From a paper by Prof Kiibler, of Dresden.
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ready partly possible, but most cer-
tainly partly unattainable. With ref-
erence to (b) improvement is only a
question of time, as even superficial
comparison of the growing generation
with the grown-up one proves.

(5) The degree of danger is also
shown by the fact that neglecting
those accidents which are proved to
be the result of false electric construc-
tion, there remain only those which
are caused by great carelessness on the
part of the one injured.

(6) Official attempts to take action
in the matter are justified only where
public interests are endangered by
electric devices; and should even in
these cases be limited to compelling
proper construction in the sense of
(42). On general principles the pro-
posed revision of the laws in this par-
ticular is false.

(7) Unjustified frequenting of elec-
trical plants should, in the case of
these, as well as others, be punished
with special severity.

(8) The comparatively few cases of
death occurring in the case of acci-
dents from high tension currents is a
frequent source of surprise to physi-
cians called in for aid, and they have
very little experience in the matter. It is
to be hoped that in this particular all
physicians should be specially instructed :
this would lead to the resuscitation of
many cases which would otherwise be
considered as hopeless. .

ANOTHER ELECTRIC FAKE

We are advised by one of our read-
ers in Maryland that a certain smooth
tongued individual is visiting electri-
cians and trying to interest them in a
Magic silver plating solution, three
pints of which he sells for something
like $25, or as much as he can get from
his prospective victim. OQur corre-
spondent further advises us that upon
analysis the solution is found to con-
tain nothing but nitrate of mercury
and that the value of the three pints of
solution does not exceed 75c.

If this is correct, we would advise
our readers to be on the lookout for
this person, and be careful not to pur-
chase silver plating solution which is
not manufactured by a reputable con-
cern.
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ELIMINATION OF INTERFER-
ENCE BETWEEN WIRELESS
STATIONS AND POWER
AND TELEPHHONE
CIRCUITS

From time to time I have noticed va-
rious queries, asking for methods of
preventing wireless sending stations
from affecting neighboring telephones,
but up to date have, seen no very sat-
isfactory method of doing same de-
scribed, short of changing the position
of the antenna in relation to that of the
telephone wires.

I experienced the same trouble, and
it was impossible to use our telephone
when my sending set was being oper-
ated. But through the assistance of
my friend, Mr. Herb. Rodd, of Cleve-
land, Ohio, I have been able to over-
come the difficulties. The method is
as simple as it is effective, and is one
that, as I see it, all telephone com-
panies could adopt, and should adopt,
in cases where their subscribers’
'phones are “knocked out” by the wire-
less sending stations, and this could be
done at very small expense.

The method is exactly similar to that
followed in protecting power circuits
from high potential surges, due to the
operation of the transmitting sets, viz.:
connecting two condensers in series
across the line and grounding the cen-
tral point. I have not taken up the
matter with the Underwriters, but I
presume it would be necessary to use
condensers having a capacity of not
less than 4 mid. each. My friend ad-
vised me that it might be necessary to
vary the capacity of the condensers
used, as it might affect the ringing of
the bells on party line ’phones, but I
have had no trouble in this regard. He
also recommended that the carbon
blocks in the lightning arrester be re-
moved, but I have not done so, and get
the same good results.

It may be necessary to get permission
from the telephone company to attach
this device to their lines, but I do not
think they will object, as it will be as
much to their benefit as to anyone’s. I
have never noticed any bad effect on
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the operation of the ’phone, due to this
device, except as follows:

In the case of the local telephone
company, they have allowed the power
company to string their high potential
arc circuit wires on a low cross arm
of their poles (a very foolish and dan-
gerous practice), and at night a hum-
ming may be noticed in the telephone
receiver. When the protective con-
denser is connected to line, this hum-
ming is increased to nearly a roar, but
it is far easier to hear a person’s voice
through this roar than when no protec-
tive condenser is employed, and the
sending station is in operation. It
would be an excellent plan to connect
the condenser to the line through a
double pole, single throw switch, there-
by permitting the condenser to be
thrown out of circuit at night when the
transmitting set was not being oper-
ated. Of course this humming may not
be noticed in all telephone systems.

Incidentally, the above suggests an-
other trouble of the wireless enthusi-
ast. It oftentimes happens that the
antenna is adjacent to the high tension
wires of an arc light or other circuit,
and at night it is almost impossible to
receive any except very strong signals.
I have had this trouble, too, but not
very seriously, as my wires are not
parallel to the high tension line. 1
noticed that the humming due to this
seemed to “follow” the 110 v. A. C. lines
coming into my station, and that if I dis-
connected these wires at the point
where they entered the house, the
humming would immediately cease.
Now method No. 1 to prevent this dis-
turbance is to disconnect all power
lines while receiving. That is, to dis-
connect them somewhere near the op-
erating table, for the power circuit
wires are usually more or less near the
wires leading to the receiving set.

I use a loose coupled receiving set,
and found that the humming could be
eliminated by touching “ground” with
my finger, and signals would not be de-
creased in the least. So method No. 2
is to place a “ground plate” on the
floor, and when receiving, place the
foot upon it. (It is hardly advisable to
keep your foot on it when you send, as
you will discover by experience!)

(Continued on page 890)
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STRIKE BROKEN

Master of the House—"See here,
Mary Ann, where’s my dinner?”

Slavey—‘“Theer ain’t agoin’ to be ne
dinner, if you please, sir.”

“What’s that! No dinner?”

“No, sir. The missus came ’ome
from jail this afternoon, an’ ate up
heverythink in th’ ’ouse!”—Cleveland
Plain-Dealer.

HAD HIS NUMBER

A Philadelphia lawyer and connoisseur
was describing some of his experiences
in search of curios. “I once entered a
shop,” he said, smiling, “and the sales-
man pointed out to me a dilapidated
chair. ‘That there chair, sir,” he said,
impressively, ‘belonged to Louis Cross-
eye, King of France’ ‘Louis Crosseye ?’
said I. ‘Why, there’s no such person.’
‘Oh, yes, there is, sir,” said the salesman,
and he showed me a ticket marked Louis
X1 ”—Liverpool Post.

SAD IGNORANCE

Assistant District Attorney Clark
was conducting a case in the Criminal
Court. A large, rough-shouldered ne-
gro was in the witness chair.

“An’ then,” said the witness, “we all
went down in the alley, an’ shot a few
craps.”

“Ah,” said Mr. Clark, swinging his
eveglass impressively. “Now, sir, I
want you to address the jury and tell
them just how you deal craps.”

“Wass that?’ asked the witness,
rolling his eyes.

“Address the jury, sir,

1

thundered

Mr. Clark, ““and tell them just how you
deal craps.”

“Lemme outen heah,” said the wit-
ness, uneasily. “Firs’ thing I know
this gemman gwine ask me how to
drink a sandwich.”—San Francisco Ar-

gonaut.

GREAT CLIMAX
"Did the play have a happy end-
ing?”
“You bet it did. Someone in the
gallery hit the villain square in the
face with a tomato.”—Houston Post.
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The Wireless Station and Laboratory Contest is continued fromt month to month. The best photo-
graph, each month is awarded a First Prize of Three (3) Dollars; second best, Two (2) Dollars; third
best, One (1) Dollar. If you have a good photograph of your station or laboratory, send it in. If you

haven’t one, take one, or have it taken.

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
IS WRITTEN UPON. SHEET MUST BE TYPEWRITTEN OR WRITTEN BY PEN. IF TYPE.
WRITTEN, USE DOUBLE SPACING. DO NOT USE PENCIL. NO DESCRIPTION WILL BE
ENTERED IN THE CONTEST UNLESS THESE RULES ARE CLOSELY ADHERED TO.

It is also advisable to send two prints of the photograph (one toned dark and one light) so we can
have the choice of the one best suited for reproduction.

This competition is open freely to all who may desire to compete, without charge or consideration of
any kind. Prospective contestants need not be subscribers for (the publication) in order to be entitled

to compete for the prizes offered.

FIRST PRIZE

My wireless station is shown in the
accompanying view.

The aerial is 125 feet long, 70 feet
high at one end and 40 feet at the other.
I use the T type with four wires on 12
foot spreaders. My receiving consists
of a loose-coupler with a sliding pri-
mary, eleven-plate rotary variable con-
denser, galena detector, inductance and

loadm: cotls and a pair of 3000 ohm
phones.

With_this set I have received from
800 to 1,000 miles under normal condi-
tions.

The sending instruments consist of a
one-half kw. transformer, glass plate
condenser, helix, which cannot be seen;
zinc spark gap and key with 4 inch
tungsten contacts. I also have a hot-
wire ammeter, which works very well.

I think Modern Electrics is a very
good magazine and recommend it very
highly.~Geo. L. Winne, New York.

SECOND PRIZE
Here is a flash light of my radio outfit
with which I communicate with the Uni-
versity of North Dakota.

Tuse a %5 kw. transformer and electro-
lytic interrupter, which I have remod-
eled, using a glass tube instead of the
porcelain one. Sending condenser is
shown beside the transformer in the pic-
ture, while the spark gap is on the helix
base, the key is beside the fuse switch,
only a small portion of it being visible.
The home-made receiving transformer is
at my right in the box. only the slider, rod
and a littdde of the primary being visible.
The potentiometer, detector, battery,
switch, and fixed and variable condensers
are visible. I rewound the potentiometer
putting on resistance wire instead of
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using the carbon rod. The phone I em-
ploy is a 100o-ohm single pole receiver.

Since the photograph was taken I have
added a variable condenser to my receiv-
ing apparatus. Later, when I get 3000-
ohm receivers, I expect to hear outside
stations. At present, I converse with

CRUTTENDEN STATION

the University, which is 40 miles away,
and which is the only near-by station.—
H. A. Cruttenden, North Dakota.

THIRD PRIZE
The accompanying illustration is a
photograph of my wireless station,
which T would be pleased to see in the

REARNS STATION

pages of Modern Electrics, which 1 read
with great interest each month.

For sending I use a 34 kw. transform-
er, variable glass plate condenser, in oil
bath, helix made of No. o aluminum
wire, magnetic key, circuit breaker in
supply circuit and rheostat.

MODERN ELECTRICS
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For receiving I use a two-slide Mesco
tuner, Amco receiving transformer, two
fixed and one variable condensers, sili-
con and ferron detectors, two sets of
head phones, one set of 1000 ohm and
one set of Mesco 500 ohm. I have my
instruments all mounted on a large mar-
ble plate—Chas. A. Kearns, Kansas.

HONORABLE MENTION

The accompanying illustration shows
a flashlight of our double receiving sta-
tion. The instruments used are z E. 1.
Co.’s tuners (one of which is not shown
in picture), two of their fixed conden-
sers and two of their Junior fixed con-
densers; two pairs of Brandes Superior
phones, one 250-volt lighting switch;

ADAMS AND CORWIN STATION

also other switches. We each use three
detectors apiece: I galena, 1 silicon, and
1 ferron. The detectors are of our own
make. We use two 4-point switches to
throw in our detectors, also one round 4-
point switch to work the buzzer test. It
is so arranged that either one can use
the buzzer by just throwing a couple of
switches.

Our aerial is composed of four an-
tenium wires spaced two feet apart on
bamboo spreaders. It is 85 feet long and
45 feet high. With this station we get
very good results—we hear the govern-
ment station at Arlington, Va., when
they send out the correct time at 10 p.
m. Also the high powered station, at
Sayville, L. I., and many other stations
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These Buildings Occupied Exclusively By The
International Correspondence Schools

= . 9 INSTRUCTICN BUILDING Q

The 1I.C.S.
Can Raise Your Salary

For more than 21 yeears the International Correspondence Schools have been
training thousands of men for better positions and larger salaries. They can do
the same for YOU —right in your own home during your spare time.

Last year 5,143 I.C.S. Students voluntarily reported promotions or raises in
salary as a direct result of I.C.S. training. And thousands more were helped
who did not report their advancement.

What these men have done YOU can do. They had to face the same problems that now
puzzle you. They had worked hard but never got anywhere. They were tied down to
unpleasant, poorly paid jobs. They were face to face with the increasing cost of living, with
absolutely no hope of providing against it. And they had just as limited educations, just as
hard work, and just as little spare time as you have. =

L2 2 2 K 2 I IR 2 IR 2 IR B B IR AR I I IR IR AT AR A W'Y

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 992, Scranton, Pa.
Please explain, without further obligation on my part, how

1 can qualify for a larger salary and advancement to the
position, trade, or profession before which I have marked X.

But these men made up their minds that they
would prepare themsclves for better jobs. And
with the help of the L.C.S. they “made good.”
Today they are receiving three or four times their
former salaries. Their work is a pleasure. Their
opportunities foradvancement arealmost unlimited.

Mechanical Engineer

Electrical Engineering
i Mechanical Draftsmaa

Electric Lighting

You've got just as much ability—just as high
ambitions—and just as stiff a backbone as these
men had. What they have done, with the help
of the I.C.S., YOU can do. ’

Mark and mail the attached coupon. It won't
obligate you in the least—and the I.C.S. will show
you how they can raise YOUR salary by training
you for a good job in the occupation that is most
to your liking.

Mark the Coupon—NOW

Electric Railways
Electrician

Electric Car R i

Shop Foreman
Concrete Construction
Archt

Dynamo Foreman
Wireman

Contracting and Build'g
Architectural Draftsman

Mining Engincer
‘Telephone Expert
Surveyor

Civil Engineer
Automoblle Running

Plumbing and Heating
Chemist

Bookkeeper
Advertising Man

Civil Service Exams.

AR R 20 L 20 28 2% 25 2% 2K 2K JX 2 BX BN IR JEE N N NS I

Agriculture Salesmanship
Nams_____ e — R
¢ St. and No. -
.
¢ City. - State
.

® 000000000 PP PLINIPISIPIOIIOSIOIOTIOEDS

:Pnsen: Occupation
PO PP P PO PPPPPPPPOCOPOEINOPNOINOPEOIOPEOIEIPIPOQPOIEOGOEO®

When writing, please mention “Modern Electrice.”
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and boats. We read Modern Electrics
and think it is a very good magazine
for all electrical and wireless fiends.—
B. Adams and E. Corwin, New York.

HONORABLE MENTION

I present herewith a photograph of
my wireless station. '

My receiving set consists of a three-
slide tuning coil 114 feet long, two con-
densers of small capacity, an electrolytic
detector and a pair of Brandes Superior
receivers.

The sending set comprises a two-inch
spark-coil, two Murdock moulded con-
densers and a heavy wireless key.

The aerial consists of six strands of

HALE STATION

No. 12 wire 80 feet long and is about
30 feet above the ground.

I have received messages from the
coast with my receiving set.—Herbert
D. Hale, Pennsylvania.

HONORABLE MENTION

I am enclosing a photograph of my
wireless apparatus.

It has been in operation only four
days, but I have had remarkable results.
At present I am using a 30-foot aerial,
but will have a go-foot mast complete in

MODERN ELECTRICS
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a few days. My aerial has six wires
125 feet long.
Sending apparatus consists of 34 kw.

transformer (not shown), ¥4 kw. trans-

WILSON STATION

former coil, four small coils for short
distance, condenser, flanged spark gap,
rotary spark gap with mechanical inter-
rupter, a large point wireless key and a
special high speed vibroplex key.

Receiving apparatus consists of re-
ceiving transformer, Blitzen R. V. con-
denser, five Ferron style detectors, also
galena and perikon detectors. Phones
are 3000 Western Electric.

With exception of condensers, loose-
coupler and coils all instruments are
home made and mounted on Italian mar-
ble bases.

My call is DW and I would be glad
to hear from anyone in my range. At

present I can send only twenty miles.—
Paul Wilson, New York.

HONORABLE MENTION

For receiving I use a double-slide
tuner, three detectors—galena, silicon
and perikon—fixed and variable conden-
sers and 2,000 ohm professional head
set.

For sending I have a W. E. Co. one-
inch coil, condenser, zinc spark gap, key
and four dry cells.

When receiving I employ the galena
detector more than the others, as I find
I can hear the longest distances with it,
having heard nearly all the Government
and commercial stations between and in-
cluding Boston to Key West. I have
transmitted six miles with this set.

My aerial is 65 feet long, 40 feet high
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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,
3 and are connected in both the primary and secondary
Price $8.00 circuits,

The Blitzen Rotary Spark Gap

Consists of a 534 hard rubber disc with 12 spark points
and a cast iron hub with set screw for fastening direct i
on motor shaft. Two hard rubber posts carry adjustable |iS
stationary electrodes. Satisfactory up to 1 kilowatt. p
Price complete without motor
Rotary wheel without stationary posts

Specify whether for 4" 5/16” or 3" 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
}43 Maia St CAMBRIDGE, MASS.

Aylsworth Ageneies Co., J. J. Duck Co.,

148 Second Stree 483-484 St. Clair Street,
San Francisco, Cal., Toledo, io, o
Western Sales Agents, Central Sales Agent.

| WHY WASTE MONEY?

Don't pay fancy prices for inferior, short-
lived woodem washers, when the same
amount will zow buy an wp-fo-dafe, practical

| SANITARY PARAGON ELECTRIC

REVOLVING CYLINDER WASHING MACHINE

ss' A :
WITHOUT BATTERIES!

—_—

Of all possible annoyances the ‘“bell-out- &
of-order” is the worst—and there’s no need ALL-METALLIC mﬂnl:l.?'hirﬁ
to endure it if you use SANTTARY PARAGON atthesensationally

low price of

$53.25

Including 14 b.p.
Samral Electric motor
and protected 12"
ball-bearing Metal
Frame Reversiblo Pewer
Wringor,

POWER WASHER

l

Thordarson’s
Junior Bell-Ringing Transformers

The Thordarson Short - circuiting
?l:’t‘l‘;’ E°‘:l;sr ep:"; cannot impair them
consumed does not | in the least. Are
register on an or- | fire, fool and maist-

dinary meter. ure proof, Nets the ingeni-
. 0 ous, self-contained
Write today for fwll particulars and new Somsral Btillty Cosster-
discounts. shalt, available for

extra pulleys to

New List Price, $2.50. | operate additional )

For sale by all leading Electrical Jobbers.

THORDARSON |ELEC. MFG. CO.
509 S. Jefferson Street Chicago, Il

'light household de-
J vices. Bt 125,00
:tr’ml Washers aset o

o5 Sand for Cataleg Neo. 31, describing our thirly differest
1913 Modals, ranging In prices trom $15 to $175

Paragon Manufacturing Co.

Established 1902
2418-2424 W. 14th St. - - CHICAGO
| i

When writing, please mention “Modern Electrics.”
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at one end and 20 feet at the other. It
consists of four wires spaced four feet
apart.

I am a licensed radio operator, ama-

HARTLEY STATION

teur first grade—M. E. Hartley, Dis-
rict of Columbia.

HONORABLE MENTION

In the accompanying view may be
seen my wireless outfit. The receiving
set consists of an Electro loose-coupler,
fixed and variable condensers, two sili-
con detectors and a pair of Mesco 1,500
ohm head telephones.

For sending I employ a two-inch coil
operated on two six-volt 60 ampere-
hour storage batteries, a helix compris-

PENFOLD STATION

ing eight turns of aluminum wire, zinc
spark gap and key.

My aerial is 70 feet long and about
125 feet above the ground, consisting of
four strands of aluminum wire spaced
two feet apart. I have obtained very
good results from this outfit and I am
in constant communication with a friend
living about five miles away.—C. R.
Penfold, New York.

MODERN ELECTRICS
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ELIMINATING INTERFERENCE
(Continucd from page 883)

But both of the above methods are
somewhat crude, and they are not so
convenient as it is possible to have it.
The third method is to connect a pro-
tective condenser to power circuit, as
required by the Underwriters. This
eliminates the humming, as well as all
extra switches, etc. )

Now. I can’t say that the above
methods will prove out in cases where
the aerial is parallel with high tension
wires. but I know that they work in
my case. _

In connection with the foregoing, I
wish to add that when I connect a pro-
tective condenser to the 110 volt cir-
cuit, the high potential surges are
increased instead of being decreased,
as they should be. I at first used the
protective condenser sold by the
Clapp-Eastham Company, and when :
would send, fuses in other parts of
house would be blown, lamps burned
out, and lamps would also be occa-
sionally dimmed, at intervals, more
than usual, due to drop in voltage. I
wrote to the Company, and they said
this could only be due to certain con-
ditions, as to capacity, etc., and they
hardly thought this possible. They
suggested that the condenser might be
broken down, but I have since tried
other condensers with the same disas-
trous effect,

Ordinarily, if I take a screw driver
having a wooden handle, and bring the
metal part near to metallic conductor
of the 110 volt circuit, I can draw a
spark barely 1/32-inch long. This high
potential does not seem to do any
harm, but when I use a “kick-back”
condenser, things do get hot, as I
found out in the operation of a motor
for my rotary gap. This motor was
made by Joseph Weidenhoff, of Chi-
cago, Ill., and while the insulation is
sufficient, ordinarily, it proved to be
too light when a condenser was used,
and the field coils were badly burned
out on three different occasions. This
sounds peculiar, but is true, neverthe-
less, and I would surely be up against
it, if the Underwriters were to de-
mand that I use the protective con-
densers.—H. N. Umbarger.
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K. &D. Measuring Instruments
Yoltmeter, No. 22, Ammeter, No. 20, Price, $2.80

—

Our measuring instruments are inexpensive but
well made and designed for practical work.

For sale by all dealers, or will be sent express
prepaid upon receipt of $2.25. Send for our cata-
log No. 9-A. of high grade battery motors and
small dy All deal hould write for cata-

log and prices of our line.

KENDRICK & DAVIS CO.
Manufacturers
Lebanon New Hampshire

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 8,000
to 7,000 revolu-
tions per minute
witheut the use
of external resis-
tance or  other
regulating devices.
Absolutely reliable
and positivel
non-heating. Hig
efficiency at

speeds,

tor s indispensable te Deatists, Joweiors "TooL

or is in nsable ntisf ewelers, Tool-
and all who require a relhble.'wurce

giftcp:iwer at variable speed on A. C. and D, C.

te.
. 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, Py

Your Demand

for a reliable instrument for accurate,
sensitive and selective tuning is an-
swered by either of the

Murdock
Receiving Transformers

Correctly designed and honestly built
for a definite duty, for present satis-
faction and future service, either in-
strument will fill the requirements of
the most exacting.

No. 341

$15.00

Superior in sensitive selectivity to
ANY similarly priced instrument. De-
signed and built for the service of
those who must have the BEST.

No. 343

$8.00

Precisely the same in electrical essen-
tials as our No. 341, differing only in
methods of adjustment and minor ma-
terials. Positively the most efficient
low priced receiving transformer ob-
tainable ANYWHERE.

WM. J. MURDOCK CO.
40 Carter Street Chelsea, Mass.
680 Howard St., San Francisce

When writing, please mention “Modern Electrics.”



392 MODERN

when writing.

Common questions will be answered b
for each question, 3
answer questions by mail free of charge.

remuneration. THE I

promptly as to the charges involved.
AME AND ADD

ING ONLY ONE SIDE OF

INGS MUST INVARIABLY BE ON

UMBER.

ELECTRICS

ueries and questions 8ertaining to the electrical

answers in any one issue, as each has to take its turn.

mail if 10 cents to cover expenses have been enclosed
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 therefore cannot
undertake to furnish quick replies, for the next few months at least.

Special information requiring a large amount of calculation and labor cannot be furnished without

ORACLE has no fixed rate for such work, but will inform the correspondent

ESS MUST ALWAYS BE GIVEN IN ALL LETTERS,
QUESTION SHEET MUST BE USED;
A SEPARATE SHEET.
UESTIONS MUST BE ASKED, NOR SHALL THE ORACLE ANSWER MORE THAN THIS
NO ATTENTION PAID TO LETTERS NOT OBSERVING ABOVE RULES.

WE CANNOT ANSWER QUESTIONS REGARDING SENDING AND RECEIVING RANGES.

Vol. 6. No. 4.

_ ele arts, addressed to this department, will be
published free of charge. nly answers to inquiries of general interest will be published here for
the benefit of all readers. o | 3 ; 3 .

On account of the large amount of inquiries received, it may not be possible to print all the

Correspondents should bear this in mind

WHEN WRIT-
DIAGRAMS AND DRAW-

A CORRECTION

I notice in the June Modern Electrics
in answer to inquiry number 2404 you
say that there is an electrical show held
in” Chicago every year, usually in the
early autumn season. It might be of in-
terest to your readers to know that the
last annual electrical show was held dur-
ing January, 1911, and since that time
there has been no electrical exhibition
in this city. Thanking you for the space.
—Charles M. Walker, Jr.

INDUCTION FROM POWER
LINES

(2405) Wm. A. Sisson, Ohio, states:

Q. 1.—Having swung his aerial at
right angles to the power lines, he is still
unable to get rid of the induction. He
hears a bubbling sound in the receivers
from 5 p. m. onward.

A. 1.—Several amateurs in New York
have been bothered in the same way and
we have come to the conclusion that
there must be a high frequency surge on
the arc light lines in the vicinity. We
do not know of any remedy for this. The
noise will probably stop in a few days.

CALL LETTERS

(2406) D.A.P,IL.1,asks:

Q. 1.—What are the call letters of
Arlington, Va. and Mare Island, Mass.?
And who is FWS?

A. 1.—Arlington—NAA; if you re-
fer to the station at Mare Island, Cal.,
the call is NPH. FWS is the station at
Watch Hill, Conn., owned by the Na-
tional Electric Signaling Co.

Q. 2—What instruments would be
needed to hear the Telefunken station at
Sayville, L. I.?

A. 2—This station (call letters WSL)
uses two waves ; one of about 600 meters
for short distance, and one of about 2,800
meters for long distance and press work.
A tuning coil, detector, receivers, and a
fixed condenser are necessary to hear the
low wave. For the long wave, you will
need an extra large tuning coil or two
smaller ones in series.

HOOK-UP

(2407) Merritt Hosmer, California,
requests :

Hook-up for single slide tuner, sil-
icon detector, and 1,000 ohmn ’phones.
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Choice

With a Trial Subscription to Modern Electrics
“The Electrical Magazine for Everybody”

Little Hustler Motor

This well-known mo-
tor is 3% inches high,
finished in black enamel
with nickel-plated trim-
x mings. Has a three-
» pole armature, causing
the motor to start with-
out assistance when the current is
applied. It is fitted with a pulley
for running mechanical toys. models,
etc.

Price $1.00 postpaid, or given
free with one yearly subscrip- $] 50
tion to MODERN ELECTRICS. .

“Tesla’ Magneto

Operated by crank;
wheel and pinion, cut
teeth, insuring smooth
action. Substantial
brass bearings. Well
made throughout.
Finished in red enamel,
nickel trimmings. Pol-
ished wood base, with
neat bushings for flexible conducting
cords. New and neat design—the best
in this class.

Price $1.00 postpaid, or given

free with one yearly subscrip- $I 50
tion to MODERN ELECTRICS. D

Bleriot Monoplane

Guaranteed to

> fly or money re-

= funded. This

o ,’"‘.: 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 sub-
scription.

Price $1.00 postpaid, or given

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

Medical Coil

This arparatus works
efficiently on one cell,
dry or other battery.
The coil has perfect
regulation ; the current
at the handles vary-
ing from impercept-
ible to all that can be
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 m_ade throughout.
Price $1.00 postpaid, or given

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

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
is 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 profusely illustrated monthly, which fully describes
these subjects and written so you can readily understand it.

T_he Autherity on Wirsless.  For t_llg Novice, the Amateur, m Experimenter and the 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 Electries illustrates and describes these subjects in a style that
can be read and understood by every member of the family, garticularly the young man and bg[y. It is
over five years old and contains from 112 to 144 pages monthly. 15c. a copy, $1.60 a year. ells you
how to make things at home; contains an experimental department and answers your questions free. he
brightest and most interesting “Plain English” electrical monthly magazine published. The magazine to
read if you want to keep up to date on wireless and progress in_electricity, .

We want you to become a permanent reader 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 MODERN S 3::kFulton Street
ELECTRICSY

\ ~

When writing, please mention “Modern Electrics.”
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THE REMEDY

For your battery troublesis an

iAmco Storage Cell

Dry cells or primary batterice
must be thrown away when
exhausted AMCO STORAGE
CELLS can be recharged re-

peatedly.

OUR CATALOG explains this
and tells all about the differ-
ont sizes. 1talso lists over 500
electrical articles. WIRELESS
APPARATUS, motors dyna-
mos, stc.

A call list of 1800 wireless
stations free with sach catalog. Send éc. In stamps. Write now.
Ne pestals amswered.

ADAMS-MORGAN COMPANY
#The Experimenters’ Supply House.”

Box 720 Upper Montelair, N. J.

FIFTEEN DOLLARS

Brings you our new
AUDION DETECTOR SET

the detector with the trouble left
out. You need it in your station,
and a trial will convince you.

Superior to other detectors in use
today and will increase your range
50 to 100%. All valves tested and
guarantee,

Let us send you our illus-
trated leaflet; a stamp will

bring it.
The Wireless Mfg. Co.
CANTON, OHIO

IfYou Seek to
Increase Your Income

If you would welcome an
opportunity to turn spare
moments into DOLLARS

Turn to Page 432

There you will find an
offer which points the way

to MORE SPENDING MONEY

NOW— TODAY!

MODERN ELECTRICS

HOT WIRE METERS

FOR MEASURING
HIGH FREQUENCY CURRENTS
{patent lied
Beri and ex-

changes.
Btandard range, 0 to T00 milliamperes.
Other calibrations bullt to ordes.
Victor tlectric Company

Jacxson Buyp. anp Rosuy Smazme, CHICAGO

When writing, 'pleue mention “Moderr. Electrics.”

Vol. 6. No. 4.

A. 1.—See November, 1912 munber,
query 2196,

Q. 2—With above instruments and 73
meter aerial, can I hear the new station
being erected at South San Francisco for
trans-Pacific work?

A. 2—We doubt very much if you
could hear this station with the aerial
you mention. You would need a very
much longer one.

BURGLAR ALARM

(2408) C. E. Hendrey, lllinois, asks:
Q. 1.—How to rewind an 8-volt volt-
meter to work on 110 volts.

A. 1.—It is not necessary to rewind it.
Wind up some resistance coils of about
No. 36 or No. 38 wire and connect them
in series with the meter and determine
by experiment when the meter reads cor-
rectly. It is then necessary to have it
calibrated by comparison with a standard
voltmeter.

Q. 2.—What resistance to wind a
double-balanced relay to be able to use
dry batteries on a closed circuit system?

A. 2.—The relay should be wound to
at least 1,500 or 2,000 ohms resistance.
We do not, however, advise the change.

MERCURY RECTIFIER

(2409) D. A. Munger, Ohio, writes:

Q. 1.—Have constructed mercury arc
rectifier as described by Mr. Horton in
the Jan. issue. I fail to get an arc be-
tween the iron and the mercury. What
is the trouble?

A. 1.—It is necessary to start the arc.
This may be done either by tipping the
lamp until the mercury reaches the iron
and then setting it back again, or by pass-
ing a spark from a small induction coil
through the tube.

2.—Can the speed of an induction
motor be decreased while starting with-
out decreasing the torque? :

A. 2—No. Any attempt to slow down
the motor results in a decrease of the
torque. There is a method depending
upon cutting resistance into the rotor
winding, but this necessitates rewinding
unless the motor was built with a speed
regulator. :

WAVE LENGTH

(2410) H. E. Blaisier, Jr., Iowa, asks:
Q. 1.—What is the wave length of the
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Marconi Wireless Telegraph' Company of America

There are 30 vacancies in the Wireless Technical Class convening
June 10th to 15th. In replying state qualifications, age, etc.

Instruction given in Coatinental code—Traffic— Commercial Routine—Technical Constructien, Ete.
Only those who can receive in Continental code at a speed of 10 or more words
per minute, or who have been first-class commercial operators need apply.

Applicants can secure a personal interview between 9 aad 10
a. m., Monday to Friday. Address communications to

INSTRUCTING ENGINEER

29 CLIFF ST., NEW YORK CITY

School of Instruction.

THE BEST' BUENING COURSE IN WIRELESS IN NEW YORK

If you live nearby and wish to hold your present position, while studying at night, Complete
equipment—twelve instructors. i
Prepare for a government license—under a Marconi Engineer
Day Courses in Operating and Construction
Evening Courses in Engineering, Operating, and Drafting
Spanish for Operators
New class in Engineering starts June 80

Y. M. C. A. TELEGRAPH SCHOOL, 143 East 86th St., New York

LOOSE COUPLER A New “M-F” Product

_—

Price

$10.00

Postpaid

A Detector that
really s the
acme of sensi-
tiveness and one
that allows ali
portions of the
crystal to be
reached. Some
of the details of
construction are
~— swivel posts,

The PEHER of them all. It is the most servicesble and A three screw cup
scientifically cor 1 on the k The to grasp the crystal firmly, highly sensitive spring
SECONDARY rides upon iwo heavy rods to which the contact, all metal parts nickel plated, hard rubber
::CD: are thus ogu> trimmings. ;l'hfe price is d:nly E .(l)](l).

Better send for one today.” It wi increase your
nunmdwm.wmwuumdeed.smm
(At maked m‘,‘,{' ,‘;"‘.:,‘uﬁ.";‘.‘:? in every position but range wonderfully,
also is very o . THE MERKER-FLOCKER ELECTRIC co.
THE GPECIALTY ENGINEERING COMPANY,
217 8. Central Ave., Baltimors, Mg, 987 LIBERTY AVE., PITTSBURGH, PA.
A I3 AR ™ MUY e i ATEC TS0 S R PR T

NEW RECEIVING TRANSFORMER ONLY $10.00

his new and novel instrument not only embraces the features of
sinTleicitx;, efficiency and durability, but it brings in good loud clear
signals and cuts out unwanted stations in a most satisfactory way. If
this transformer does not do all that we claim for it you may return
it within ten days and your money will be refunded. Write for
Circular,

COLBY'’S TELEGRAPH SCHOOL, Aﬁb—urn. N. Y.

PATENTED

( : .|| [{ATES-ROCHy
Columbia Batteries SPECIAL

Give Strong Current Foranl-;om In S{:;v:;:m
For Wireless Work Starti Service
SR Minimum

THEY LAST LONGER Work  Minimum
Has Quickest

NATIONAL CARBON CO. No Equal Recuperation

(oeveLm - - oHO ] e ww oce muecTmicht o5

When writing, please mention ‘“Modern Electrics.”
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What Have You Invented?

Your invention may be worth thous-
ands of dollars—if it is commercially
developed.

Qur Specialty is developing inven-
tions of all kinds—electrical as well as
mechanical. We secure capital for ex-
ploiting patents of merit. We build
mnstruments and apparatus_ to order,
according to your own design with
reatest accuracy. We make parts of
rass, aluminum, iron, steel, hard rub-
ber fibre, etc., of all description and in
any quantity, Tools, unches, dies,
drills, jigs, gauges and special ma-
chinery.” Drawings under the best me-
chanical advice.

q Let us give you a demenstration ef our werk

Here is something entirely new in
Razor Hones. It is a mechanical de-
vice develuped in our shop, and users
say, “It’s worth its weight in gold.”

Let us send you one of these remark-
able hones postpaid for $1.00, or if you
do not neeg a hone for your own use,
you can make a handsome profit repre-
senting us in your territory.

Write to-day for agent prop-
osition.

MULLER & JABLONSKY, Blggsksr and Bank Sta.

INCH

110 volte

FAN
A.C.orD.C. .

Delivered

Best finish in black emamel and nickel plate on
brass.

ALWAYS SATISFACTORY
MONEY BACK IF WANTED

75-cent silk cord and plug included if dealer’s
name is given.
Ehr TN 172 Summer

Battnry Faas
Mot Toys—Any Voltage
ompany Boston Same Price

Builld and Maintain Your Own
STORAGE BATTERIES

Detailed Instructions and Formulae

PRICE 50 CENTS
GUARANTEE® ELECTRIC STORAGE BATTERY €0., St. Louis, Mo.

Rebuilt Typewriters at Wonderful Savings

me=%s  All makes, all prices, all bargains. Have
3 reorganized and must cash in immense
stock. Will give $5.00 worth of supplies
& frec. Write for special list D. hone
WS 5676 Barclay.
Consolidated Typewriter Exchange, Inc.
(Rstablished 1881) 245 Broadway, New York

When writing, please mention “Modern Electrics.”

Vol. 6. No. 4.

following aerial: 6 wires 120 feet long,
30-foot lead in and 15-foot ground wire?

A. 1.—About 220 meters.

Q. 2.—Which code is in general use,
Continental or Morse?

A. 2.—The Continental code is used
more in wireless.

Q. 3.—Which transformer is the best,
Thordarson or Blitzen?

A. 3.—As stated before in these col-
umns we cannot answer questions on the
relative merits of different makes of in-
struments.

LIGHTNING GROUND

(2411) Wm. H. Matern, N. Y,
writes :

Q. 1.—My lightning ground consists
of a large boiler sunk into the ground
and about 150 feet of stranded galvan-
ized iron stretched out fan-shape from
the boiler. These wires are soldered to
the boiler and a No. 4 copper wire runs
to my lightning switch from the boiler.
Does this comply with the Underwriters’
Rules?

A, 1.—Your ground is excellent if the
earth near the boiler and radiating wires
is damp. If your lightning switch is rated
at 100 amperes or more, the ground
complies with the rules.

Q. 2—1 have four No. 14 aluminum
wires from my aerial to the lightning
switch. Is it necessary to substitute a
No. 4 copper wire?

A. 2.—Tt is not required but it would
be a very good thing to do.

Q. 3—What is the theory of the light-
ning arrester? Would one be just as
good as a lightning ground?

A. 3—The usual form of lightning
arrester is a minute gap placed between
the wire to be protected and the ground.
This is useless for wireless as the high
voltage used in transmitting would jump
the gap and go to the ground.

LICENSE AGAIN
(2412) Wm. A. Owen, N. Y., asks:

Q). 1.—The difference between a trans-
former-coil and a transformer.

A. 1.—A transformer-coil is an open-
core transformer.

Q. 2.—Which is best, aluminum or
phosphor-bronze aerial wire?

A. 2.—Phosphor-bronze is the better.
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YOUR OPPORTUNITY

$7.50 Loose Coupler Special Price, $1.93

We have received so many requests for parts for our well-known loose
coupler, we have decided to offer during the month of July only, a complete
set of parts ready for assembling at a cost which you would pay for the raw
material alone if purchased anywhere else. All wood parts are of heavy oak
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 lbs., if you desire sent by parcels
post add from 1Ic. 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—14 inch wireless coils at $4.38, sold regularly at $ 7.50.
Seven —2 ¢ “ “ at 642, “ “ “  10.00.
Four —3 at 13.15, 18.00.
(Sent by express collect.)

“ “ “ [ “ [

You will never get another opportunity like this again. If you need a
coil send for it at once.

———T"TSPECIAL ORDER BLANK™ ™77

HUNT & MoCREE, Date.......ovvvieiiiiiiiiiiiiinnn,
02-04 Murray St., New York.

money order
Gentlemen:—Enclosed find :,':“‘?,, [ 7 U for which kindly send
me the following as per special offer in July Modern Electrics.

R. F. D. AdAress .....ooeeiiiiiiiitiiiiiteaissateaee

When writing, please mention “Modera Electrica.”
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Needed In Every Home

The *Dandy”

Vacuum Cleaner
for

Cnrpm Rugs, Walls, Tapes.
try, Curtains, Drapery,
Pictures, Etc.

For Sweeping and Cleaning

The fatroduction of this
Apparatus hae created a rev-
olution against the broom.

It is a well known fact
that & broom presses most of
thc dirt into the carpets and

y partly sweeps the sur-
hea while it raises the
germs and dust in the room.

The suction of our cleaner
draws All the Dirt and
Germs imto the recep
tacle of the cleaner and re-
maing there until same is

e durable construction -
of our cleaner makes e
apparatus last a lifetime, The weight of the
atus being about 10 lbs. only, enables a

d to handle and operate ssme very easily.

With the “Dandy” cleaning day will be con-
verted into & day of pleasure.

We are starting the sale of these apparatus at
the special price of $6.65, delivered prepaid any-
where in the U. S.—A price every household can
afferd. fSemd us your order to-day.

You wrill never regret {t,

GRIFFITH SPECIALTY COMPANY
180 Greenwich Strest New York City

i FREE

Iv-vlltmmdvmunhtho
tand should read this great booklet

Costs nothing to get it. npomu
the way to honest health, true
wealth, real happiness. The more
you have suffered, the severer your
allment, the more you have ‘’doo-
tered”’—4he more you meed to read

oover—whether you have st ch or bowel theu-
matiam, lver, kidney er bladder disorder, eatarrh, lung
or breuchlal troubls, hleod or nervous , aflment
or weakness to men er womenm, Bright’s

ery without medieine or knife, and after all else fafled.

WESTERN OXYQENATOR COMPANY
BEATRICE, NEBR.

I WILL MAKE YOU
PROSPEROUS

write me today. No matter where you
live or what your occupation, I will
teach you the eal Eatato br business by
l’?point you Specizl presents-
tive Company in your wwn
start you in a profitable of
your own, and help you mke big
) money at once. Can arrange for spare

'/ time only if desired. Unususl opportunity
for men without capital to become independ-
ent for life. Valuable Book and full particu-
lars Free. Write te-day.

NATIONAL CO-OPERATIVE REALTY CO.
Marden Bullding

E. R, Marden, Prest. Q14 Washington, D. O.

l mr, Pll" EXPERIENCE UNNE

uhln‘ton OI“

T l. sragTiruLly I ning our “l‘ll AL PLAN. FREL. nd
WUIC FUSLITNING §6., TE80, WASHLATON, 6. 0.

nwlthour-nrk ww

ummmmm

When writing, please mention “Modern Electrics.”

Q. 3—Do I need a license for a 4 or
L% kw. tuned set?

A. 3.—See answer to this question in
the March, 1913, issue, query No. 2342.

AERIALS

(2413) E. W. Eppley, Ohio, inquires:

Q. 1.—Which is the better for receiv-
ing: a vertical aerial 75 feet high or a 75-
foot horizontal aerial, 100 feet long?

A. 1.—The vertical one is the better
for receiving.

Q. 2—For sending?

A. 2—The horizontal one is the better
one for sending.

Q. 3—Will both of these aerials do
for receiving 1,000 miles?

A. 3—Yes, with the proper instru-
ments.

WAVE LENGTH

(2414) A. D. Logeman, Missouri,
writes :

Q. 1.—What is the wave length of the
aerial shown?

A. 1.—The natural wave length is
about 275 meters. Using an oscillation
transformer you could not get below 300
meters. You must use a series con-
denser with this aerial.

Q. 2—What is the wave length of my
receiving set?

A. 2.—Minimum about 350 meters,
maximum about 3,500 meters.

Q. 3.—How far can I receive with my
outfit?

A. 3.—See notice at head of this De-
partment.

OPEN CORE TRANSFORMERS
AND SPARK GAPS

(2415) C. L. Bishop, New York, asks:

Q. 1.—Is enameled wire all right for
the winding of an open core trans-
former?

A. 1.—Yes.

Q. 2.—Is No. 16 and No. 30 wire for
the primary and secondary respectively
all right for a transformer?

A, 2—Yes.

Q. 3.—Is a gas pipe with the ground
wire connected with the street side of the
meter a good ground?
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HERE IS YOUR CHANCE

THE

Wallace Valve Detector

Special Summer Bargain

From now until August 1st, 1913, we will
sell our famous VALVE DETECTOR
for TWELVE DOLLARS. With 4x40
storage battery the price will be $17.00.
ORDER NOW and get one of these
detectors at our WHOLESALE PRICE.
Descriptive folder of this and other
apparatus for a 2 cent stamp. (No postals.)

WALLACE & CO.

59 Fifth Avenue New York

PORTABLE
RECEIVING SET

This small
receiving set
consistsof
double slide
Tuning Coil,
our Special

) Pick Detec-
tor Stand,
and Fixed
Condenser in
e . ..the Base.
The Tuning Coil has 814" winding space, is
214" diam. and has dgenume mahogany ends.
The whole mounted on a mahogany base
414"x12”, fitted with nickelplated binding posts
and all wired ready to connect the receivers to.
On an averafe sized Aerial will respond to 2,000
meter wave length. Price, $5.00. bc. in stamps
for 1918 Catalogue. None sent otherwise.
HAMBERS & 00.,
Phllldeiphla, Pa.

317 N. Ninth St.,

BRANDES
WIRELESS RECEIVERS

During the summer, atmospheric conditions make
long distance readlni'dlfﬁgult. On this account,
4 very senmsitive and high-pitched receiver is neces.

sary. In testing our instruments we pay pa

. . . r-
ticular attention to the pitch which must be of a
certain tone, and alike in both receivers,

Our $5.00 Set
Improved Navy, - - -
Transatlantic, - - - - . 9.00
Superior, - - . . - 5.00
Single Superior, - - - . 1.60

HOT WIRE METERS for both

Spark Coils and Transformers, 5.50
Send Stamp for Descriptive Matter

C. BRANDES, Inc.
111-113 Broadway, New York

AGENTS
San BlI;rancisco—Ford King, 610 Balboa

g.
Chicago—Winger Elec, & Mfg. Co., 711
So. Dearborn Street.
Australia—G. C. Hamilton, Ltd., 177 Eliz-
abeth St., Sydney, N. S. W.

SPECIAL THIS MONTH ONLY

$-16 0. p. Carbon Lamps 0 . 12
-¢. p, Carbon Lamps o . .18c,
Koy Bookots . . . . 13,
Rosettes . . 3 . . «10¢.,
Splis Knobe . A . . . .0le.
3imeh Poro. Tubes . P .Ole.
Suap Switches o o . 3%,

Eoerything Ilocmi
GLENN SABIN & CU., Amherst, Mass.

DON’'T EMPLOY MAKESHIFTS

We want every experimenter in Electricity
and Mechanics to send for our small parts
lists numbers 1 and 3. We have parts for
transformers, coils, couplers, spark gaps, de-
tectors; dt.:i. rough st books, m? myﬂun%
experimen e make anything for yeu e
reasonsble prices. Send stamps for lista.

WOODSIOE ELECTRICAL SHOPS, Metuchen, N. ).

) ~
Boston Variable Condenser
25 Plates,;$2.75

Boston Agent for .
Electro Importing Co.
Same Prices. Py
It goods are to be sent by *®
Parcel Post, send stamps, ¢
Catalogue 2 cents in stamps.

M. MUELLER

18 Devonshire
22 Exchange St.
BOSTON

When writing, please mention “Modern Electrics.”



"TELEGRAPHY ‘TAUGKT |

IN THB SHORTEST
POSSIBLE TIME

tic T itter combined
with standard key and sounder. Sends your tele-
graph messages at anY speed just as an expert oper-
ator would. Five styles $3up. Circular free.

LOlnigmi Mig. (o, 39%4 WSL,MY«L

The Omuigraph Aut

MODERN ELECTRICS

Learn Wireless, Railroad, and {al tel hys
dayand evening; latest wireless apparatus used; puplls receive
wireless messages from ships and stations many miles away.
Write or call for descriptive matter, terms and bulletin
giving positions held by our graduates.

The PAINE Uptown BUSINESS SCHOOL
Box A" 1931 Broadway, near 65th St., New York City

Telegraphy
The d d for good wirel not technical men, is
increasing daily.  This school fits the student to b

an expert operator in the shortest possible time.
Call or wrile for civcular.

BARRETT'S WIRELESS SBIIOIIL%‘.“?‘#E.’:?:?‘."‘

LEARN WIRELESS

See the World.—Big Opportunities
WE PREPARE YOV FOR GOVERNMENT LICENSE
Our Graduates Make Good

Kenosha Wireless School
AVE. M. KENOSHA, K WIS,

Young Men’s Hand Engraved 48!:
—Cuff Button and Pin Set =

Buttons are
hard soldered,

aranteed un-
reakable. Entire
set is plated ex-
tra heavy with
22K gold. | Will
give serviceable
wear for years.

W e engrave
this set by hand
with your initial
or moan %vg ram
FREE. e will
refund your
money if any
jeweler can du-
plicate the en-
gravmg alone

or less than

This set
Parcel Post to any
address only receipt of
48 cents, coin, stamps
or Postal Money Or-
der. Give initial or
letters to be en-
graved.

37 Balden Lase, NEW YORK

t b
We make the price L 2

low just to advertise
our new_ Novelty
Jewelry. Everything
at factory prices di-
rect to the wearer by
mail.

INDIA DIANOND 0., pept.t8, '

LEARN WIRELESS

When writing, ple:n mentien “Modern Electrics.”

Vol. 6. No. 4.

A. 3.—Yes, if the ground wire is No.
4 copper or equivalent size.

FORMULA FOR WAVE LENGTH

(2416) Ray Harrison, Nebraska,
would like:

Q. 1.—Formula for finding the wave
length of an aerial, loose coupler and
tuning coil.

A. 1.—There is no reliable way to
measure the wave length of a receiving
set except with wavemeter. The for-
mula for wave length is as follows:
59.6/ CL where C is the capacity in mi-
cro-farads and L the inductance in cen-
timeters. It is practically impossible to
measure the capacity of the tuning coil
and loose coupler though.

WAVE LENGTH
(2417) Harry C. Schwering, Pa,
asks:

Q. 1.—What is the maximum wave
length to which I can tune with an aerial
of 100 meters wave length and a single
slide tuner wound with ¥ pound No. 22
enameled wire?

A. 1.—About 1,000 meters.

Q. 2.—Could T get higher by using a
loose-coupler wound with 14 pound of
wire on the primary and No. 34 on the
secondary?

A. 2.—No. The tuning coil is the bet-
ter as regards high wave lengths.

WAVE LENGTH

(2418) Arliss Winn, Tex., writes:

Q. 1.—What is the lowest and highest
wave length I can get with the instru-
ments shown in the enclosed drawing?

A, 1.—Minimum about 150 meters,
maximum about 3,000 meters.

Q. 2—Should I be able to get the sta-
tion at Arlington with this set?

A. 2—You can reach his low wave
(2500 meters) but we cannot say whether
vour set is sensitive enough to hear him.

WAVE LENGTH AGAIN

) (2_419) John Sharp, Massachusetts,
inquires:

Q. 1.—Wave length of aerial, total
length of aerial and leads being 200 feet.

A. 1.—About 265 meters.

Q. 2—What is the longest aerial I can
use and still be below 200 meters?
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3,200 pages,
7x10 inches,
2,600 illus-
trations.

The Magic Wand

As the magician of old performed miracles with the aid of his magic wand,
80 does the magician of today—the electrician—achieve most wonderful resuits
with n power ns mysterious and invisible as that which came from the wand of
the sorcerer. ‘The fleld of Electricity 18 limitless—new uses for this great force
are discovered daily and large salaries are paid to those who know how to handle it.
Prepare yourself, then. to become a big man in this field; learn from these books all
that is necessary for you to know. If » beginner, you can soon fit yourselt to muke
vour start in this fascinating work at a good salary. If a worker, engineer or expert,

Applied Electricity

is the greatest Electrical Reference Library in the world

Contains 3,200 pages, Tx10 inches; 2,600 illustrations, full page plates, diagrams, etc.; hundreds of
valuable tables and formulas; carefully cross-indexed for quick, easy reference. The books are substantially
bound in half red morocco, gold stamped, and are printed in large, clear type on special quality paper.

Important Subjects Covered by These Great Books

Theory, Calculation, Design and Construction of Generators and Motors — Electrical
Measurements—Electric Wiring—Electric Welding—Types of Generators and Motors—

/
/

Management of Generators and Motors — Storage Batteries — Electric Lighting —
Alternating-Current Machinery—Station Appliances—Power Stations—Power Trans- ¢ M.E.
mission—Central Station Engineering—Electric Railways, including Single-Phase— 7-13
The Electric Telegraph — Telephone Equipment, Systems and Operation — Wireless 2. 8.0l
Telegraph and Telephone—Telautograph, Telegraphone, etc. == g
' @ Please
O/ send me

Cyclopedia

The complete seven volumes. not a sample 4
No volume, will be sent, express prepaid, for ' °° of Applied
3 seven days’ free examination; returnable &/ Flectricity for
at our expense if the books do not contain the information you want. If you keep them, puy ’é seven days' free
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A. 2.—The natural wave length of an
aerial is approximately four times the
length of the aerial, lead-in and ground
combined. Allowing 50 meters for the
wave of the inductance of oscillation
transformer, we see that the total length
must not exceed 115 feet.

INDUCTION

(2420) Carl Howard, Ohio, asks:

Q. 1.—Will some telephone wires 10
feet from my aerial have any effect upon
it?

A. 1.—No. There is very little induc-
tion from the telephone wires.

RECEIVING RANGE AGAIN

(2421) Samuel Malbin, New York,
requests:

Q. 1.—The range of his receiving set.

A. 1.—We must refer you to the head
of these columns, where you will see that

all questions as to range of sets are pro-
hibited.

LOOSE COUPLERS AND TRANS-
FORMERS

(2422) Harold Gray, Massachusetts,
inquires:

Q. 1.—Can two loose couplers be used
to advantage in receiving?

A. 1—Yes. See the article by P.
Mertz in the June, 1913, issue.

Q. 2—How would the following coil
be rated in KW ?P—Caote, 1 inch thick and
11 inches long. Prlmary, 1% pounds No.
14. Secondary, 3 pounds, No. 36.

A. 2—The coil would consume about
% kw. on 110 volt, 60 cycles.

WAVE LENGTH AGAIN

(2423) F. Bisbee, New Hampshire,
asks:

Q. 1.—How long can an aerial be to
comply with the law?

A, 1.—See answer to query No. 2419
in this issue.

Q. 2.—Give dimensions for a loose
coupler to tune to 1,500 meters in con-
nection with this aerial.

A. 2.—See article by H. Danner in the
December, 1912, issue.

OSCILLATION TRANSFORMER

(2424) Henry Paulson, New York,
writes :

Q. 1.—Please give list of material and
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PATENTS

TRADEMARKS AND COPYRIGHTS
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30 Years Adtive Practice
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us if you want to get in touch with
a wireless dealer in your city.
Modern Electrics Trade In-
qul;y Dept., 231 Fulton St.,

WRITE

New York, N

When writing, please mention ‘“Modera Blectrics.”
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dimensions of an oscillation transformer.
A. 1.—See supplement to the June,
1912, issue.

AUXILIARY LOOSE COUPLER

(2425) Harold Hursh, Oregon,
quires:

Q. 1.—The best size to wind the loose
coupler described in the March, 1913,
issue ?

A. 1.—The author recommends No. 28
on both coils, but if you make the coils a
little larger and use No. 24 or No. 26,
the resistance will he less.

Q. 2—What did you mean when you
said the loose couplers should be connect-
ed in series?

A. 1.—Just what we said. The two
secondaries are connected in series and
the two primaries also conected in series.
If you do not hear well with this arrange-
ment, reverse the connections of one of
the secondaries, 4. e¢., reverse the two
wires on the auxiliary secondary.

n-

WIRELESS SET

(2426) Edward Burns, New York,
asks:

Q. 1.—The instruments necessary to a
complete wireless set?

A. 1.—A tuning coil or loose coupler,
detector, fixed condenser, and a telephone
receiver are necessary. Other instru-
ments such as a variable condenser and
a set of head receivers are desirable.

SPARK GAP

(2427) Ernest Lang, N. J., writes:

Q. 1.—Will the spark gap described by
P. Mertz in the February, 1913, issue
comply with the wireless law?

A. 1.—No, not unless the gap is kept
well cooled and all connections made with
heavy cable and as short as possible.

CONDENSER AND MAGNETIC
LEAKAGE TRANSFORMER
 (2428) Oliver Cook, Massachusetts,

inquires:

Q. 1.—The capacity of the condenser
used in the central energy Bell tele-
phones. Also how to make one.

A. 1.—Capacity is 2 micro-farads. We
would advise you to purchase one from
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BOYS ELECTRICAL POWER PLANT

KNAPP DYNAMO MOTOR

Type S 6 Volts 4 Amperes

5.

To introduce our new Hand Drive we will give one
free of charge on receipt of $5.00 for the Dynamo.
Plenty of other Specialties. Catalog on request. Ask
for name of our dealer in your city.

Hnapp Electric Novelty Co.
517 West 51st Street, New York

For 30 Days Only

WE CARRY A STOOK OF
KNAPP GOODS

LEVY ELEOTRIC CO.
539 Market Street - Sas Fraacico, Calif.

Licensed Agents for the Sale of

PERIKON CRYSTALS

(By the W. 8. A. Co.)
For Amateur use only, $1.00 per set
LONG DISTANGR WIRELESS €O, SUPPLIES

QEO. 8. SAUND .
168 Wmiingtee Is. ll.lA%lRs ﬁllcn?umlrm

CASH PAID FOR SECOND-HAND MATERIALS

Platinum, Silver, Quicksilver, Bismuth, Nickel,
Magnesium, Cadmium, Gas Mantle Dust, Ores
and Chemicals, and all similar goods.

I sell Selenium, $1.00 per ounce.

JOSEF RADNAI, 36 Fulton St., New York City

SUCCEED IN LIFE ?

| You cannot accomplish grest things nor climb
| to the top of the ladder of success unless your
muscular developmeut 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.
Bducate yourself in deep breathing and attain
great strength and vitality by reading the won-
derful book ‘“‘Intelligence in Physloal Culture™
written by Llonsl Strongfert, the world's
strongest and moet perfect athlete. The
Strongfort system of physical culture 1s 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 msaking it easy for you to
sccomplish your dreams of fame and fortune
through the vitality, strength, health, strong
nerves and perfect poise that my method
teaches. The Secret of Success. My original
methods are effective and when you write me
L S| you will always have my personal attention.
Lisos! Strengfort Send 4c for postage and secure this book; it

will start you toward health and happiness.

LIONEL STRONGFORT

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

you been unable to locate a wircless

dealer_in your city? If so write us,

we will give you his name and ad-

dress. Modern Eleectrics, Trade
Inquiry Dept., 231 Fulton St, New
York, N. Y.

4

‘When writing, please mention ‘“Modern Electrics.”’

the Western Electric Company rather
than attempt to make one.

Q. 2—Is % inch too large a gap to
use on a magnetic leakage transformer?

A. 2—This depends on the design of
the transformer. One well-known make
has a variable gap which may be made as
little as desired, while another, equally
well known, has a gap the full width of
the space between the legs of the core
which have no windings on them.

HOOK UP
(2429) G. L. Wilson, Clayton, N. J,,
asks:

Q. 1.—Hook-up of the United Wire-
less Type D tuner?

A. 1.—Diagram below.
==

s 5y

WIRELESS LAW AGAIN

(2430) W. R. Slieman, Pennsylvania,
inquires:

Q. 1.—Can I use a Thordarson Hi
transformer, rotary gap and oscillation
transformer and comply with the law?

A. 1.—Yes, provided that your wave
length does not exceed 200 meters,

-

AERIAL

(2431) Wm. H. Earl, Iowa, writes:

Q. 1.—Have 640 feet of wire for an
aerial for receiving only. What is the
best type?

A. 1.—Use two strands as long as pos-
sible and connect them together at the
far end and bring a lead from each wire
to the instruments. Use loop aerial con-
nection on your set.

Q. 2—Would it be any safer to ground
the aerial at both ends with 35 ampere
switches.

A. 2.—It would be better but it is not
necessary. Better ground one end with a
100-ampere switch.

Q. 3.—Is it necessary to ground the
guy wires of a pole 25 feet high?

A. 3.—No.
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B It may mean
for this lhed 0p:=n2::q
wedge 1o the
FREE BOOK opportunity

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
acholar is personally taught from the day he
enters, and individual instruction is given in all
gractica] branches of the work. Students are

rst 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
%ll-ints the students themselves have drawn.
hen 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 pleasure and
profit than from electrical work. Write to-day.

The New York Electrical School

26 West 17th Street, New York

When writing, please mention “Modern Electrics.”

Vol. 6. No. 4.

TRANSFORMER
(2432) A. H. Whitehouse, Canada,
wishes:
Q. 1.—Data for a transformer to
change 110 volts to 52 volts.
A. 1.—See article by Mr. Horton in
the February, 1913, issue..

MAGNETO

(2433) Cecil Hebb,
writes :

Q. 1.—Have an old telephone mag-
neto and would like to use it to charge a
storage battery. How shall I rewind it?

A. 1.—A magneto gives alternating
current which cannot be used to charge
storage batteries.

Q. 2—Give a detailed description of
the “Mercury Arc” as mentioned in the
August, 1912, issue.

A. 2—We have no detailed descrip-
tion of this light.

Nova Scotia,

FORBIDDEN QUESTIONS

(2434) Charles Melton, Missourt,
asks:

Q. 1.—His sending range with 320
foot aerial and V4-kw. transformer.

A. 1.—Your wave length with this
aerial is more than 200 meters and there-
fore you are not complying with the law.
Also see the head of these columns.

Q. 2—What is my wave length?

A. 2—See answer to query number
2419.

Q. 3.—What is my receiving range?

2

A. 3—See answer to Q. I.

WAVE LENGTH AND ANCHOR
GAP

(2435) Charles Jolly, Idaho, inquires:

Q. 1.—The wave length of his aerial.

A. 1.—See answer to query number
2410.

Q. 2.—Give connections of the anchor
gap as used for a switch to change from
sending to receiving.

A. 2.—Connections given below.

(I 4

TO SENDING
SET.

2429 TO REC.

M.E. b‘ar:r.
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DUCK’S iicicms CAT A LOG

GELEBRATED FERRON DETEOTOR |

Mailed for 6c. stamps or coin, which

u may deduct on first

order of $1.00. Great cost of catalog an low prices hibit dis-
mnd for Dﬂnu m Pﬂel onl.vss 1\. \ tribution except to those really interested. Save 25% to 33%
Ferron Detocter copteins the same hish | on Standard Electric Goods by getting this blz
grade erystal and sn l Catalog. There is no catalog to take:its iace, neither will
M“ Mnln‘bh ‘ﬂ“"%: | find elsewher!e‘ as large a variety of Standard Electrical and Wir eu
[
g H= W e | goods at such attractive prices,
censed for commer- o
T WHAT OUR BIG CATALOG conruns
for $65.00. TLicense 100 pp. Wireless I for Ix and srcial use.
for private use - | (Wireless section fwrumuuluuuuumuomyolwlnl-mlm It
mit of low prics. A | contains over thirty disgrams showing bew to all | of
patron of dlle, Michi, rily | inst t 15 pp. Telegraph Instruments of same quality as used by
writes:—With your Fwron Detector I re- Western Union and Postal Companies. 40 pp. Toy and Commercial Moters.
csived the larger Atlantio Coast stations 20 pp. Flash Lights and Miniature Lamps, and 145 pp. of Home Lighting
(700 to 800 miles) and have heard Key West Plants, Mechanical Tools, Guns, Pocket Knives, Miniature Rallways, and

very clearly (1500 miles) all over land.

| Electrical Supplies,

THE J.J. DUGK COMPANY 432434$t.l:la|r$t. TOLEDO OHIO

S /

IRELESS and
ELECTRICAL

CATALOGUE OF
Hi-Grade Specialties

Showing every type of wireless imstrumsnts of merit
on the market and many new ones st thesame prices
or better tham you can get anywhers else. Send
name and address and recelive this new catalogue,

JOUN Y. PARKE & C6., 129 N. Tth St., Phliadeiphia, Pa.

N

3¢ in stamps will cover postage

Screw Machme Products
BINDING POSTS
SCREWS, NUTS

Metal Stampings
Drawn Metal Work

No. B-14
Estimates furnished on all metal work to

Blue Print or Drawing.
Mechanical Parts

CentraL Machinery & Suppuies Go., inc.

96 Warren St., New York, U. S. A.

Fine Rlectrical and

GORDON CELLS

moderate cost.

stallation.

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

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

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.

Philip E. Edeiman’s New Book
“EXPERIMENTAL
WIRELESS STATIONS”

—make your stations safe from LIGHTNING
(Chapt. 3).
—geot rid of interference (Chapt. 16).
—tune and get long distance (Chapt. 14-19).
'Oll —make standard sets at low cost (Chapt.
6-18).
—comply with the law and get your license
How tn (Chapt. 19).
—save money, save time, and get better results,
Its 234 pages are chock full of just the information you want.
“1 am much pleased with ‘Experimental Wireless Stations,’
and have recommended it to a number of those studying the
wireless apparatus, in order to become wmmmlnl radio oper-
ators,””—R. Y, Radio |
Plan to get your copy right away, as the edmon is neuly
sold. Just $2 brings it to you prepaid by first mail, guaran-
teed. You take nmo risk—order now. (Send for interesting 8
pp. folder anyhow.)

Philip Edelman, 2462 Lysdals So., Miencapolis, Minn.

Shows

FAUCET WATER MOTOR

Cemplete
wheel. buff vhul. Julley sz 50
run .e'll! washing ma-
chme, polish, Ia some cities where
we have ne agents, and where the
water pressure is good, a sample
moter will be given free; apply
st once if you want to make some
extra money, or if you can devote
your whole time, liberal salary and
commission will be paid,
ALCOBOL !TOVE!. LAMPS
D FLAT JRONS
ENGINEERS WANTED te send for catalog of
indicators. Reducing Wheels Planimeters. Address

LIPPINCOTT M. S. CO.
$2 Columbia St,,
New Jersey

Newark

When writing, please mention ‘“Modern Electrics.”
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Free Tral

™ GLIVER
o uas yi5181%

S
<3

No Money Now

ONLY $4.00 A MONTH
SENSATIONAL PRICE

This is the offer that has startled the type-
!Iv\;l;:r world e 4 ts simply can
writer salesmen and agents simply B
not eon:grehend how we do it. We actually
sell to the user at a price very much less than
the dealer paid at wholesale. Our monthly
yments are exactly the same as rent,
x;ore than 10,000 orders have been filled!
We have no salesmen, no age no dealers.
The quality of the typewriter, the extreme low
the amall payments, the broad guar-
antee—these are eur onlz arguments. The
typewriter we supply on this remarkable offer
is not some unknown, untried make, but the
world-wide Famous Model No. 8 Oliver. The
typewriter that everyone knows. It is a Visi-
ble Writer, just as perfect, just as full{
equipped as though you paid the full casi
rice i
ou get every l?erfection and every device
that goes out with this Model. You get all of
the extras; metal cover, base board, tools, in-
struction book, snd the broadest guarantee ever
iven on a typewriter. .
he Oliver is the machine with the type bars
that strike downward; that has made the
"vrlite-in-light" 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 p ph 1
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 hurry 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 tﬁocitively the t typewriter offer ever
made; the best selling plan ever devised.
If you own a writer now we will take it
in trade and make you a liberal allowance for
f 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
ne obligation—and—we promise mot to send @
salesmon.

TYPEWRITERS DISTRIBUTING SYNDICATE

166C-7 North Michigan Boulevard, CHICAGO

When writing, please mention

“Modern Electrics.”

Vol. 6. No. 4.

RECTIFIERS

(2436) R. M. Willman, Texas, asks:

Q. 1.—Name three methods by which
A. C. may be changed to D. C.

A. 1.—The electrolytic rectifier, con-
sisting of an aluminum and a lead plate
in a solution of sodium phosphate, the
mercury arc rectifier which was de-
scribed in detail in the January, 1913, is-
sue, and the rotary converter or motor-
generator which consists either of an
A. C. motor coupled to a D. C. generator,
or two windings, one A. C. and one D. C,,
on the same machine.

Q. 2—Will an electrolytic rectifier
give a steady direct-current without evi-
dence of cycles?

A. 2—No. This rectifier gives a pul-
sating direct current.

Q. 3.—What size wire should be used
in making a one-inch coil and how much
of it?

A. 3.—Primary 34 pound, No. 16, sec-
ondary, 1 pound, No. 36 wire.

WAVE LENGTH AND INDUC-
TION

(2437) Philip Wachtell, Indiana, in-
quires:

Q. 1—The wave length of his aerial.

A. 1.—See answer to query No. 2419.

Q. 2.—Can my lead-in be taken 20 feet
from one end?

A. 2—No. The lead must be taken
either from the center ot from one end.

Q. 3—Would my aerial be affected by
the electric light wires which run under
it and at right angles to it?

A. 3—As long as your aerial is at
right angles to the wires, we do not be-

lieve you will have any trouble from in-
duction.

ANOTHER WELSH WIRELESS
STATION

Negotiations have been brought to a
successful issue and the Marconi Com-
pany will erect a station for receiving
wireless messages at Towyn. Opera-
tions for erection are to be commenced
immediately on Escuan Hill, which is
1,300 feet above sea level, and the sta-
tion is to be connected with the Carnar-
von station, which is in direct communi-
cation with New York.—Electricity.
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Our Wireless Supplies are
GUARANTEED

Since the wircless amateur is limited in
power, it is essential that he use those devices
that give the maximum distance.

Therefore we have designed the

] RQTARY SPARK GAP
for, with one Kilowatt limit, the amateur must
improve his transmitting device in order to be
heard at all,

Disc, 4 inches in diameter. Renewable Zine
Gaps. Mounted on fibre base, 50 as to be
This Rotary Spark Gap has b fructed 1o Al RN Foaaricr of 500 4 b
is Rotary Spark Gap een constructed to give a spar] uency o s second, but
by the use of a small rheostat the freq y may be varied nr:vqlll. e

WHAT WE GUARANTEL
1st. To operate with perfect satisfaction up to one Kilowatt.
2d. To give & high musical note. P - With modor $0 operate ea 110 volts 4. C.er D.C., . .. . . $12.00

2d. Tobet b Withmotorto operateomddryoslls, . . . . . . . . $.00
315, T be dran ot R SRR s L o e riled sepasity, Sond yoer order ta-day or write for froe deseaiptive circaisr
HALLER-CUNNING ELECTRIC COMPANY 428 Market St., San Francisco, Cal.
:J'.‘ f DU&E :m., kutern istributors, 482-484 St. Clair $t., Toledo, O,

HOUSE OF ELECTRICAL NOVELTIES 66 C U B I T "

Famous “FRANCO”

Flashlights, Batteries Electric
and Miniature Lamps

Horn
$3.00

Push Button and Wire that retails
for $2.00, packed in box, 88, extra.

A Good Horn at a Low Price, Black Enamel
ve;{ High Gloss, Weighs Two Pounds and a
Half; Consumes very little current (134 to $34
amperes), Emits gh Toned Musical Blast,

- Has no Parts to get out of order, Has mo
I| The abovel‘lilll:lsttr:n:els: ourl»l’tistolFlash Vibrator, _the Disghragm is_the  Armature,
ght— avorite Requires No Oid. Runs on Sis Volt Battery,
- gieuhbetter vl:l‘t;l}: ia.ged ‘t: the t:lBul‘i ’ °i‘ ge
aphra; whi ectrimental te other horns,

{ 3:';1:;‘4;:‘&;;“?'?“ $ 1 050 lgeo 5:: “QUBIT” more efficient,
1 AT YOUR DEALERS TO AGENTS: Write immediate. for

1y
Exclusive Territory. J. R. MACK,

Interstate Electric Novelty Co. General Sales Managor.

N Tork Ohioago KOSMAK ELECTRICAL CO., Jersey City

29 Park Place 506 8. 5th Ave. Office and Factory, 299 Ocean Ave, Pactory, 11 Stevens Ave.
Franotaso L Branch Office, Ford Ballding, Detrolt
|

San
111 New Mentgomery S5t.

Upper barrel (rifled) shoots .22; lower barrel (smooth
bored) shoots .44 shot or ball. Lengths, 12,15 or 18
inches. Fits you for large and small game or inexpen-
sive target practice, Stock folds up oridetaches. Shoulder
holster furnished. Sample Nitro-Solvent Oil for name sporting &
goods dealer, Send for catalog of Marble's 60 Outing Specialties.
MARBLE ARMS & MFG. CO., 5590 Delts Ava., Gladstons, Mick.
Successor to Marble Safety Axe Co.

W |
INITIAL TIE CLASP FREE

To introduce our Novelty Jewelry we
want to send you this beautiful, heavily
23K gold plated tic clasp engraved
with your own initial. Simply write
the initial wanted and enclose 10c. coin

Handiest, Fastest, Cheapest, COMPUTING MACHINE
Adds, Babtrasts, Multiplies, Divides.
Carries A Ily. Resets '}

or stamps to cover cost of engraving { B Easily moved , fixed to desk, carried in
and mailing. We send clasp and cata- - hand o[’pl:ckef_ ‘s’::'xp;lxez in. x1 in. Weight, 3602.
/ log by return Parcels Post. - S Write for Bookiet. Attrsstive Agemts' Proposition.
Tie Clasp NDIA DIAMOND CO., 2 ’ ARITHSTYLE CO., Suite H  ,118 E. 88tk 8¢, N.T.

(Dept. 17), 87 Maiden Lane, N. Y.
When writing, please mention “Modern Electrics.”
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LEARN TO FLY

Bleriot Monoplanes. Latest 847 model,
knocked down, packed ready for mailing, with
blue print and complete drawings for assembling.
Bpg all over the country are having barrels of fun
with them. An elegant present. s is your o)
portunity to get your chum a present that he 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. i

Owing to the excellence of the material and
workmanship in this fine model, it has been used
for exhibition pur, 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 depends
a great deal on the quality of material used, and it
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 obtainable. 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.

Artists, Cartoonists, 1llustrators

earn $40 & week up to $450. ‘‘Vet”
Anderson, internationally known
caricaturist, cartoonist and ﬁlustra.

tor, ch
and illustrating by most thorough up-
date d sthod

to-
Comio artists and cartoonists on
newspapers earn as high as $30,000
s year. Learn to draw work that is
R SEaA hools, then
come to ours and learn right. There
* about our oourses—you can succeed
it you will. Send 10c. in for our h ly illus-
trated catalogue, to cover cost of postage.
BERKLEY SCHOOL OF DRAWING,
98 Park Plaoce, Newark, N. J.

A K

A complete ides of our thorough,
SIMPLIFIED course of sutomobile
instruetion, covering the latest
models and improvements. Free
model {0 every student. Send for
FREE ILLUSTRATED BOOK today.
GREAT DENMAND for competent
chanffeurs, mechapics, snd auto
experts. Weassist you to secures
position in any rart of the country.
N. Y. SIMPLYX AUTO SCHOOL
Dept. L. 149 Broadway, New Yerk

We Can Supply You

with any parts to make your wireless instruments
at the lowest cost.
G. S. CROWTHER
1414 Pembroke St., Victoria, B. C, Can.

NO CATALOGUES ISSUED YET

Send 26¢c. and get “The Farmer Boy,”
6 months, The only paper in_the
world published just for lgou. Send
today. E. E. B EY, Exeter, Cal

MODERN ELECTRICS

Whea writing, please mention ‘“Modern Electrica.”

Vol. 6. No. 4.

WILL PUT WIRELESS STATION
' IN ARCTIC

The plans of the Arctic Expedition,
which Donald B. MacMillan, Peary’s
former aid, is to lead for the purpose
of discovering and exploring the hypo-
thetical Arctic continent known as
Crocker Land, have just been made pub-
lic.

The expedition will leave New York
on July 2 or 3 on the Newfoundland
sealer Diana, sailing from the Brooklyn
Navy Yard.

The scientists of the expedition will
do work in geography, geology, oceanog-
raphy, zoology, including ornithology,
mammalogy, ichthyology, and all kinds of
invertebrate ologies, but the most inter-
esting work to the public, as well as in
some respects the most important, will
be experiments in wireless telegraphy,
and far-reaching results are expected.

So important is this latter subject con-
sidered that the General Electric Com-
pany has furnished the expedition with
all the needed electrical equipment, in-
cluding powerful generators to be run
by kerosene, while the Atlantic Commu-
nication Company has supplied a com-
plete outfit of their Telefunken wireless
with a range of 2,000 miles.

The expedition will make its main
headquarters on the north side of Flag-
ler Bay, where the powerful wireless
station will be erected, and here, under
the ideal climatic conditions of the
Arctic, experiments will be conducted in
order to solve the important problem of
directing the Hertzian waves.

MORE WIRELESS LONG DIS-
TANCE TESTS

According to reports to the Navy De-
partment regarding the experiments
conducted on the recent voyage of the
scout cruiser Salem tc Gibraltar to test
the Arlington naval radio plant, it has
been demonstrated that between the two
types of radiation, the spark apparatus
and the electric arc, or “undamped” os-
cillations, the latter is less modified by
absorption as each progresses over the
surface of the earth. In the experi-
ments with the Salem both types of
transmission were used, and up to 9oo
miles distance it was found that there
was little if any appreciable difference in
their respective energies. :

It was possible in the daytime to com-
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When writing, please mention “Modern Electrics,”



414

Write forFree Sample of

“Fconomy”

Mdllmg Bags

Every business
house shipping by
Parcel Post should
investigate the many
advantages of using
“Economy " Mailing
Bags. Made of heavy,
closely woven, strong
cotton cloth with
stout draw string and
tear-proof address tag
sewed in at bottom.
Simple, Iinexpensive,
big time savers,
Come in five sizes—
special sizes made
quickly.

Write today for free samples and fur-
ther fuformation to

BEMIS BRO. BAG CO.
608 S. 4th St. St. Louis, Mo.

Belongs in the

THIS BOO Best Class of

Modern Scientific Literature
This is what ene purchaser wrote about
this book,

HOMAN'S A B C OF THE TELEK-
PHONE, BY J. E. HOMANS, A.M.

Young men you need it. It will prove
of assistance te those whe desire an ex-
] planation of the general principles of

- { and Com-
tains 39 Chapters with complete imdex
for ready refersnoce,

Only $1.00
Postpald

MODERN ELECTRICS
BOOK DEP'T
231 Fulton St. NEW YORK

MODERN ELECTRICS

R T e =" T IR

When writing, please mention “Modern Electrics.”

Vol. 6. No. 4.

municate with the Salem from Arlington
with both types equally up to 2,100
miles, and at night cemmunication w1th
the Salem was easily maintained at Gib-
raltar. . But beyond the distance of 2,000
miles it was discovered that the waves
produced from the electric arc showed an
increasing efficiency and possessed an en-
ergy four times as great as those from
the spark apparatus.

This is attributed by the engineers of
the National Electric Signaling Co., to
the use of the Fessenden “Heterodyne
receiver which proved much more effi-
cient for receiving undamped oscillations
than the regular equipment provided for
that purpose.

HORIZONTAL ANTENNAE

A German radio engineer named Kie-
bitz finds that wireless waves can be re-
ceived with surprisingly good results by
using an antenna made up of wires
stretched along at a short distance. from
the ground, mounting the receiving de-
vices at the center of the antenna. For
instance, upon a large flat area near Bel-
zig, Germany, he stretched several
wires between pairs of posts at about
three feet from the ground. However,
a combination is made by stretching one
antenna from north to south, then a
second from east to west, so as to cross
the first one at right angles, and in the
middle. He also ran a third antenna
across the middle point, and directed
northeast and southwest, that is, at
angles of forty-five degrees. This latter
antenna was about 1,000 feet long, and
lay in the direction of the Schonberg
station (40 miles off) and also in the di-
rection of the Eiffel Tower (500 miles
away) and the German post of Swine-
munde (140 miles). In this way he was
able to pick up those two German posts,
as well as the Norddeich post (250 miles
distant). Signals could be heard very
well from the Eiffel Tower, and Mr.
Kiebitz concludes that an antenna of this
length is equivalent to a vertical one of
40-foot height. Poldhu was also heard,
and he could receive from Clifden and
Glace Bay by using a 4,000-foot wire
three feet from the ground.

It would seem, however, that experi-
ments with antennae of this sort should
of necessity be conducted in open coun-
try; otherwise but comparatively little
energy would be picked up by them.
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Come and See the Cadillac Tract!

This body of well located land, possessing responsive and productive soil, is
situated in the best part of WESTERN MICHIGAN. It is offered in blocks of
forty acres or more, with a few pieces, closer to towns, in tracts of ten and twenty
acres. No description is more than five miles from some good town and railroad,
and the bulk of it is closer than this.

The unimproved lands can be bought as low as $20 per acre, with some ex-
cellent pieces as low as $15 per acre. Very easy terms will be accorded, monthly
payments if desired. Taking all conditions into account, location, climate, soil,
wide range of crops, pure and abundant water, steady and high priced home mar-
kets, good roads and transportation facilities, there is nothing on the market to-
day, that, dollar for dollar, can equal them.

In addition to the unimproved lands we own or control a number of improved
and partially improved places which we sell at reasonable prices. These places
range in price from a few hundred to several thousands of dollars—all can be
bought on terms.

Complete and accurate information, illustrated booklet, etc., will be sent free
on request to

SAMUEL S. THORPE, Owner
Room 9, McMullen Block CADILLAC, MICHIGAN

—
FREE--Send for This
Large lllustrated ClatTogTof

HOME-STuDY Bo0OKS

Electricity, Engineering, Carpentry,

REAL EDUCATION EXGELS

Because you live in this elect.
rical age you are interested in ex-
perimenting in and learning about
elect’rlcity. The magazine that will belp
you is

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

Electro-chemistry. An additional fea-
ture beginning in the April number is the

JUNIOR DEPARTMENT
Whickh shows the boy and electrical beginner
bhow 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. -
A e B L N O = 3 i T I ST T

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 ......688 Englne Engiager
... Flee. Light and Power Supt. ..Automsbile Meckaalcian
<.oroEloctrical Wirlng Beskesper
«.....Telophoae Export - T
cooo Arshitest Masea and Bricklayer
...... Baliding Contracter .o.Carpenter
...... Architectural braftsan ....Painter, Signs asd Card Writing
..... Concrats Engineer Writing
......Mechanical Draftsman e sading
oo Steam Engloeer Metorman

....Statlesary Enginesr

FREDERICK J. DRAKE & CO.

D 22 = 1325 Michigan Ave. CHICAGO, ILL.

When writing, please mention “Modern Electrics.”
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% Fat, oll, butter, and cream, certainly cansed my catarrh and
deafness, but your diet of lean meats, n vegetables, fruits,
m. cured me in a few weeks. My complexion improved wonder-
l‘. brain pewer incre , and my financial success was
arked.” . . . A deficiency or excess of certain fonds causes
flerent diseases. Correct combinations and quantities oure.
oods which are the chief causes of the various diseases are
apecified in ‘‘New Brainy Diet System,’* sent for 10 cents. “Tn-
fluence of Foods on Sex Problems,”” also 10 cents.

G. H. BRINKLER, Food Expert, Dept. 5-G, Washington, O. C,

16 Dollar Making «
Opportunities for 25c.

Tumn your spare time into good solid cash by putting
up our quick selling formulas, for household, medical,

A and toflet uses, and sell to your friends and nelgh-
bors. They sell on sight. Will send sixteen of the
best working formulas in existence, with full instruc-
tions for 25 cents. Get busy to-day.

THE BUSHWICK SPECIALTY CO.
78 Woodhine St., Brooklyn, N. Y.

BOYS! This Ball Gloveaad 50c

The American Youth 0Ose Year

Each issue of THE AMERICAN YOUTH
3 contains clean, fascinating, snappy stories,
of intense iaterest to every live boy. Depart-
ments devoted to Electricity and Mechanics,
Athletics, Stamps and Coins, Boy Sceuts,
etc. Colored covers and beautifully illus-
trated throughout. This fielder's glove is
made by one of the foremost American man-
I ufacturers, of finest leather, felt padded,

lesther lined, web thumb, deep pocket.
Guaranteed. . Order NOW.,

AMERICAN YOUTH, 1128 C. Foster Ave., Chicago

We can furnish any book published.
Write Book Dept.,, Modern Electries,
231 Falton St.,, N. Y.

A HALR DOLLAR

Puts you in possession of a
¢loth bound volume of the

1912
MOTORCYCLE
MANUAL

A Motorcyclopaedia of nseful Information—Mo-
toreycle Engine and Frame Parts Illustrated and
Described : Their Functions Set Forth and Trouble
Remedies Given—How to Tour: State License and
Other Regulations — Official Racing Records:
Horsepower and other Mechanical Formulae—A
Motorcycle Trade Directory, Etc., Ete.

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

The Manusl is Magazine size, 7 x 9 inches, beauti-
fully printed throughout on coated paper. Indis-
pensable to Motoreycle riders and dealers, and
to those about to-buy machines.

Bound in cloth, 80 cents; paper covers, 25 cents,
postpaid. Send stamps, money order or cash to

Motorcycle lllustrated
51 CHAMBERS ST., NEW YORK

m———

When writing, please mention “Modern Electrics.”

MARCONI COMPANY OPENS
NEW SCHOOL

Owing to the great demand for wire-
less operators the Marconi Company
has found it necessary to open a new
school of instruction. The company
now has three such schools, one in
London, England, one in New York

SECTION OF OPERATING ROOM

City, and the new school at Cleveland,
Ohio.

The new school is in charge of Mr.
C. 1. Hoppough, who has been engaged
in practical wireless work for over
six years, and has had two years’ ex-
perience as a teacher.

This school is provided with a fully
equipped wireless station that has a
receiving range of 2,000 miles at night.
All the instruments used are of the
Marconi type.

The instruments used to produce the

CODE INSTRUCTION ROOM

signals in the code room as well as
the system employed are of a rather
unique nature. A very large buzzer
is connected to the compound break-
er and operated on 110 volts D.C. Di-
rectly across the breaker is shunted
an oscillation circuit containing the
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Licensed Amateur Stations

Third Radio District
May 27, 1913

License
CaR Letters Name and Address No.
SAA {l W. Ashmore, 3408 Hamilton St., Philadel BRI 5 - osnmis s 8 e e e oo g 826
SAB . D. Butterworth, 6952 Marsden St., Phila P & f e e 82¢
SAC H. O. Simon, 1234 Carroll St., Baltimore, Md................00ooeoiiiieeiii! 801
SAD W. J. Phillips, 1530 Orleans St., Bl timoge; R s st 1.« + o o ibe 803
SAE { . Gaffey, 1427 E. Hoffman St., Baltimore, Md...... ......o0ovurrerinniins 803
3AF W. M. West, 1407 N. Central Ave.,  Baltimore, Ml e v ke cfelslor s o orote « 804
8AG C. H. Weant, 1546 Aisquith St., Baltimose, Qe b it e on il s s s s - 5 - - 805
8 C. L. Treide, 2402 E. Baltimore St., Baltimose, SMdT Sk Eiteamtup e . ... .. 806
3Al C. L. Garrett, 400 N. Gilmor St., Baltimore, Md...........ooorooommnion il 808
3A G. H. Bausman, “1228 N. Broadway, Baltimore, Md. ... ... ... ... ... .. . ... 809
3A E. B. Duvall, 22 E. Madison St., Baltimore, Md..........000omeeinrrmnennnnis 807
8AL G. F. Flentje, 2023 Eastern Ave,, Baltimore, Mg . e f At b bt aess SRl 815
3AM L. J. Wise, 419 Patterson Park Ave., Baltimore, Md...........c.0vovemrinrnnns 81¢
SAN M. L. Walsh, 819 W. Lexington St., Baltimore, Md.................oooo 000 811
SAQ W. H. Collier, 820 W. Fayette St., Baltimore, Md........ . ...... ... . . ... 813
SAP A. Patzschke, Hamilton, Md......... OB OB BN 0 0 FB 06 56 2o Aor 0 o ol , 813
3A H. O. Hogan, 2630 Guilford Ave., Baltimore, Md..... ........... ... 816
3A L. H. Gilpin, 2702 N. Calvert St., Baltimore, Md............covurrvni " 817
3AS A, Stumpner, Hamilton, Md...... W OISR 4. 8 o5t T e B oo o 814
SAT H. S. Parsons, 13 N. Carey St., Baltimore, Md..........000vuivivmmiinit” 818
SAU H. Schultze, 14 S, Arlinﬁton Ave., Baltimore, Md.... . cox wnnbri b ARt 819
3AV H. Irving Glashoff, 126 N. East Ave., Baltimore, Md. .. .. . il 820
3AW H. S. Ely, 215 S. Washington St., Baltimore, Md... 821
3AX 0. Amer, 66 V St., N. W., Washington, D. C... 822
3AY & Blodgett, 599 Rutherford Ave., Trenton, N. J................c......... 823
3AZ G. L. Gillingham, Jr., 4508 Richmond St., Bridesburg, P 824
3BA W. H. Anthony, Jr., 807 W. Somerset St., Philadelphia, Pa............... .. 980
3BB D. Kralovec, 3535 N. Water St., Philadelphia, Pa......... 828
3BC C. C. Stephens, Laurel Springs, N. J....oovevnrnrnnin, ) 82¢
3BD B gREINen,  Haverford,mBari-brll o f bk iy e i e et 830
SBE S. T. Critchlow, 2632 N. 13th St. Philadelphia, Pa................. 831
3BF L. W. Teller, 4012 Seventh St., N. W., Washington, D, C..... . . .7 " . 832
3BG E. T. Clark, 1244 Fitzgerald St., Philadelphia, Pa......... .. ... ... " . 833
3BH B. S. Flather, 241 14th St, S, E., Washington, D, C................... 834
3BI1 W, g{ Dsery, 5928 Pinel'St,, Philadelphia, Papes = L Ost FESuis S sty o0 835
3B F. Henderson, 813 Highland Ave. IDHEGH jany -, TP s TORC S S 838
3B M. M. Brown, 2417 N. 16th St., I‘hnadelshia, 15 s 00 bar's GV G P i 837
3BL M. {( Ja?uett, 3165 N. Carlisle St., Philadelphia, Pa................. ... ... 838
SBM GVl Alle i SvBernandyIEEINL BT .. 000, . oot e ssn o e b A 839
3BN G. E. Heisley, 1114 Monroe St., N. Vs W asHTingion, ID! (G o el s as e e o iairs 840
3BO VBT Al ERTATT s OV G A S 841
3BP G. C. Blackwood, 5346 Wayne Ave., Germantown, Philadelphia, Pa............. 842
3BQ N. A. Bugbee, 665 Rutherford Ave., Eragiin, B L. . e g eeditat . 843
3BR H. W. Crothers, 3033 Susquehanna St., Philadelphia, Pas.ois otk i . oot baiin B44
3BS W, g] Wolff, 2422 Iseminger St., Philadelphia, Pa..... o T norson I SO oy 845
3BT W. H. Hoffman, Cold SPAN GOSN M. oo Rl o g R T B e e O T w SO L 846
3BU AN S BCTesS TN COIaNSBINgs, TN o J1 0t Sl s e P erT: xts: st o 0 S Pt 847
3BV F, F. Bacon, 101 Mansion Ave., Haddonfield, N. JW e . Bieg - e A TE 848
3BW T. W. Campbell, 806 E. Moyer St., Bhiladelphia, TRal s ety 08 S Mestde obe 60 . B49
3BX C. E. Carpenter, Jr., 7417 Spr&guc St., Mt. Airy, Philadeiphia, Pa.............. 860
3BY H. M. Statz, 709 Euclid St., N. W., Washington, D. C...... ... . . " "' 851
3BZ F. Leister, 68th and Jefferson Sts., \V. B 1] adal e P CY Rkt WAL ot e rerers 55 852
3CA A. J. Adelberger, W, VVagne Ave., Wayne, Pa. 863
3CB U.S., Grant) . 885Church (St N eWtont AN, Li... orocreiisrsriret rmns s 250 ot oo 854
3CC R. L. Jenkins, 6804 Dittman St, Philadelphia, Pa... ... . [ /o ttttteet 855
3CD H. L. Michaels, 843 E. Russeil ‘St., Philadelphia, Pa. .. 856
3CE G. H. Fischer, Jr., 5204 W. Spruce St., Philadelphia, Pa. . 857
3CF C. F. Lager, 4904 Thompson St., Philadelphia, Pa..... . 858
3CG F, 'Adelberger, W, Wayne Ave., Wayne, Pa........ . 859
SCH M. Ferris, 3409 Bearing St., Philadelphia, Pa........... . 860
3CI {r Nordstrom, Gallitzin, Pa....c....oovuieennninnnn.on. .. 5 1861
3C . Imfeld, 117 N. Sixth St., Philadelphia, Pa..................... 862
8C M. C. Moody, 2509 S. Sheridan St., Philadel T 2 . 863
aCL W. V. Coleman, 2245 N. 15th_St., Philadelphia, Pa........... . " . 864
3CM { C. Van Horn, Rutledge St., Rutledge, Pa.................. .. ... .. 865
3CN . W. Ashton, 106 Washington Ave. C'ollingwood, N, darve-s aodissdiB i 866
3CO J; S. Campbell, 1700 S. 60th St., Philadelphia, Pa....,.. ... .. .o ilire 867
3CP G. M. Bunting, Jr., 315 Broad St., Chester, Pa................. ... 868
3C G. R. Yaeger, 718 S. American St. Philadelphia, Pa. o oa et 0T 0 M SR 869
3 W. G. Eilis, 2204 N, 16th St, Philadelphia, Pa............. ... ...l 870
3CS A. R. Cochran, 412 E. 18th St., Chester, Pa....................... ... 871
3CT H. A Farnham, 313 V St., N.'E., Washington, D. C. ... . . i 872
3CU H. W. Gauss, 221 Fifth St.,, S. E., Washington, 5Dk €.« ) UrlivEmemimaie =8, » 873
CV G. W. Kelly, Jr.,, 1738 N. 16th St. ‘Phxladeﬁ)hla, D o i B 874
3CwW . R. Lange, 1938 Lemmon St., Baltimore, Md......... . ....... . S A S R 875
3CX . K. Toboldt, 2412 N. 16th St., Philadelphia, Pa..................... ... . " 876
8CY E. E. Hubbs, 145 E. Washington Lanc, Germantown, Philadelphia, Pa........... 877
3Cz D. N. Wheatley, 105 32d St., Philadelphia, Pa...................... . . .. " 878

(Continued on page 419)
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[ELECTRICAL
BOOKS

Electricity Simplified.
By T. 0’Conor Sioane. The object of ‘‘Electricity
Simplified”” 18 to make the subject as plaln as
possible, and to show what the modermn concep-
tion of electricity is; to show how two plates of
different metals immersed in actd can send a
messags around the globe: to explain how a
bundle of copper wire rotated by a stcam eangine
can be the agent In lighting our streets; to tell
what the volt, ohm, and ampers are, and what
high and low tension mean; and to snswer the
questions that perpetually arise in the mind in
this age of electricity. 168 pages. Price, $1.00.

How to Become a Successful
Electriclan

By T. O’Conor Sloans. Every young man who
wishes to become 2 successful electriclan should
read this book. It tella in simplest language the
sureat and easlest way to become a successful
oloctriclan. The studies to be followed, methoda
of work, fleld of operation and the requirements
of the successful electrician aro 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 about $§,000
distinct words, terms, and phrases. 682 pages.
393 {ltustrations. Price, $3.00.

Wiring a House
By H. Pratt. Shows every step in ths wiring of
a modern house and explains everything so as to
be readily underatocd. Directions apply equally
to & shop. Price, 23 cents.

Electric Toy Making, Dynamo Build-

ingland Electric Motor Construction
By T. O’Conor Sloane. This work treats of the
making at home of electrical toys, electrical appa-
ratus, motors, dynamos, and instruments in gen-
eral, and is designed to bring within the reach of
young and old the manufacture of genuine and
;Jlsegg.l eloctrical appliances. 140 pages. Price,

Arithmetic of B ectricity

By T. O’Conor Sloane. A practical treatlse on
electrical calculations of all kinds reduced to &
saries of rules, all of the simplest forms, and
involving only ordinary arithmetic; each rule
{llustrated by one or more practical problems,
with detailed 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 wirlng and
installation commonly used to-day is treated in a
practical, graphic and concise manner. Intricate
mathematics are avoided, and all apparatus, ecir-
cuits and systemia aro thoroughly described. The
appendix contains definitions of units and terms
used in the text. Selacted 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 dynamo
or motor 18 the commutator, and this i{s what is
apt to glva 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

2317 FULTON ST. NEW YORK
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primary of a loosely coupled oscilla-
tion transformer.

The master circuit can be broken by
a telegraph key and the strength of the
signals controlled by coupling. The
quality of the tone can also be varied
at will. This buzzer would send 25
or 30 miles if connected to a good
aerial and costs only 40 cents per
month to operate.

Not only are the students taught
how to operate but they are taught
how to repair their instruments as
well.

Since March 1st thirty-one students
have enrolled in the new school and
sixteen have already secured licenses
and are now at work. Of course many
of these had had some previous experi-
ence in telegraph work which ac-
counts for the short time it took them
to complete the course. Ordinarily it
requires about five months.

@uorrespondeuce
Long Distance Receiving With Small
Aerials

It is generally conceded that a large
aerial is absolutely necessary for the re-
ception of long distance signals. In con-
tradiction of this belief and for the
benefit of the readers of your valuable
magazine, I wish to state that this as-
sumption is erroneous, for with an aerial
of small size I am able, nightly, to hear,
under favorable circumstances, all the
Government coast stations as far south
as NAR (Key West) and NAX (Colon,
Isthmus of Panama).

My station is located in Brooklyn, and
the aerial, which is of the flat top, L
style, is 80 feet above the ground and 50
feet between spreaders, with a 4o-foot
lead-in. The intention of this letter is
to point out to the readers the fact that
the efficiency of amateur stations lies
largely in the handling and adjustment
of their receiving instruments, and that
all hope of long distance work should
not necessarily be dismissed because of
the lack of facilities to erect aerials of
large proportions.

It has often occurred to me that the
average experimenter with the small
aerial presupposes a certain ineffective-
ness, which naturally deters him from
getting out of his station all of its pos-
sibilities, and to correct this wrong im-
pression is my chief aim. A good head
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License
Call Letters Name and Address No.
3DA R. E. Peterson, 1602 S. Frazier St., Philadelphia, Pa 879
3DB R. E. Smiley, 402 N. 32d St., Philadelphia, Pa.,. 880
3DC D. M. Berger, 920 Riverside Ave., Trenton, N. J. 881
3DD A. G. Work, 1102 Duncannon Ave., Philadelphia, 883
3DE F. G. Tallman, l&r., 1102 Broome St, Wilmington, Del 888
3DF R. Smith, 2647 N. Calvert St., Baltimore, Md... eeves. B84
3DG N. P. White, 19 Gen, Greene Ave., Trenton, N, J. " . B85
3SDH H. E. Stahl, Jr., 275 Bellevue Ave., Trenton, N. J..vurnnounorunononiitinmer 886
3DI P. D. Lowell, 2838 27th St., Washington, D. C....... .o . . s 387
3D, E. P. D, Diggins, 1631 E. 'Eager St., Baltimore, M 888
3D T. L. Richardson, guarantine, Md. .. 350N 889
3DL M. E. Muniz, 901 S, 60th St., Philadelphia, Pa.... 890
3DM John MacFeeters, 1538 N. Gratz St., hiladelphia, 891
3DN A. W. France, 35644 N. 18th St., Philadelphia, Pa......... 892
3DO D. L. Maxson, Kensington, Md.........c...0..0.. B R et o shnxs sfe oo lofe) A B OB}
3DP L. B. McDonald, 7132 Boyer St.. Philadelphia, Pa..... &5 T e .. 894
3DQ G. V. Smith, 300 Mill St., Bristol, Pa... uucovursnrnencnrosnsnsonrnrnnnns vee. 896
3DR &,A. Eyster, 317 Washington Ave., Haddonfield, N. J............... S ere.. 896
3DS . A. Parks, 1220 Jackson St., N, E.. Washington, D.yC. 585 80 S8y B ¥k o S0
3DT W. C. Wells, Jr., 124 S. 36th St., Philadelphia T e Poi: e il e o ip. . 898
3DU F. J. Baumann, 1600 Carson St., Manayunk, Philadclphia, 10 aBET, S 899
3DV F. B. Uphoff, 3649 York Rd., Philadelphia, Pa............ PP, B, 5 55 SR T
3DW N. 8. Lowery, Laurel, Md.......... S 2% 0 5 2% 5 e ekt oheeleiasele spererane RPN b |
3DX W. P. Lukens, 627 Spring Hill Ave., Conshohocken, Pa.. e - ananele w3002
3DY F. E. Miller, 3134 Rosewood St., Philadelphia, Pa.......... RO . = s
3DZ R. S. Fisher, 3520 Disston St., i’hiladclphia, Panciisiipomsssinsos sgpee. VN aW
3EA C. P. Wright, 1525 N. Eden St.,, Baltimore, Md.................0vuu.n.s o cinieie » 1985
3EB F. J. Adam, 1240 N. Broad St., Philadelphia, Pa.......ou0onerornrnnrnnnnnns 906
3EC S. H. Griffin, 2014 N, Calvert St., Baltimore, Md.. 907
3ED T. Price, 1600 Edgemont Ave., Chester, Pa....... 908
3EE R. S. Zinn, 3325 Spring Garden St., Philadel%ﬁa, P. 909
3EF W. N. Reiff, 916 Fayette St., Conshohocken, Pa......... 5 A5 ST, G- 910
3EG {: R. Snyder, 319 Vassar St., Swarthmore, Pa..........c0vuuvenurn. o AR LRI 911
3EH . L. Powell, 1206 E. Capital St., Washington, D. C........... - Aens RS . 912
3EI K. C. Kumler, Kensington, Md................ e oo, P o oo ol &
3EJ D. L. Primrose, Park Ave. & Laurens St., Baltimore, Md........... ........... 914
3EK D. D. Moore, 2308 N. Charles St., Baltimore, Md...... o E oo T B, e 915
3EL H. W. L. Fricke, 801 Aisquith St., Baltimore, Md...................... oo - 916
3EM L. C. Beatty, 109 East Ave., Hackettstown, N. J... 5o 52 0B S0, BIAB B, g il
3EN A. S. Bailey, Jr., 31 N. 61st St., Philadelphia, Pa...... B OB 5 o oD R Bhos, e
3EQ C. R. Marter, R. F. D. 1, Beverly Rd,, Burlimgton, INSIESmER s vt t. % . sy 919
3EP J. H. Kennedy, 2052 E. Fletcher St., Philadelphia, Pa.".....c.oovvurnnrnn.nn. 920
3EQ R. G MacKendnck. 211 Lenoir Ave.,, Wayne, Pa............. R PR el S= 7 921
3ER {: F. Larrimore, 1814 N. Calvert St., Baltimore, Md......... 922
3ES . L. Martin, 315 Radcliffe St., Bristol, Pa....... 923
3ET H. N. Fisher, Laurel, Md.......c.oiciiivennnn.. 924
3EU F. E. Shelley, 2612 Hampden, Baltimore, Md....................... 925
3EV £ 1. Brannan, 2630 Guiltord Ave., Baltimore, Md................... 926
3EW alph Scheffey, 346 Lafl\adyettc R RS teh Pa. . S e i e e b bt 927
3EX W. A. Vogts, Laurel, Md........ 350 00 g o0k 928
3EY W. Mclntyre, corner Qak and Ivens Sts., Oak Lane, Pa...................... 929
3EZ E. R. Donovan, 2847 N. Seventh St., Philadelphia, Pa............. BRE pad - SR e 930
3FA E. Davis, 3812 Eighth St., N. W., Washington, D. C..................c0.vviuu. 931
3FB Geo, B. Darby, Jr., 1 Bala Ave., Bala, Pa....... Bodito MY . 25 80 i eees 932
3FC C. F. Weik, 7148 Van Dyke St., Tacony, Philadelphia, Pa..................... 933
3FD W. Simon, 1234 Carroll St., Baftxmore, Md .............................. . 934
3FE Samuel Rabl, 419 Third St., Highlandtown, Baltimore, Md...................... 936
3FF w. Dempster, 818 N. Broad St., Philadelphia, ) PR R R ¢ 0 5 6 o 936
3FG J. A. Godfrey, Filorence Apartments, 49th and Florence Ave., Philadelphia, Pa... 937
3FH S. P. Smith, Wyndcrest Ave., Catonsville, Md..........c.cvviveeeninnnannenn, 938
3F1 J. A. Wever, 238 S. Patterson Park Ave., Baltimore, Md...................... 939
3F] E. M. Huber, 1818 S. Carey St., Baltimore, Md. .. .. ousstaise e asssnsdsisss . 940
3FK P. H. Schleher, 1912 N. Marvine St., Philadelphia, Pa......................... 941
3FL W. L. Wiler, 1785 Arch St., Philadelphia, Pa....... Bl s 0o Y o B 8 e o onerers 942
3FM M. E. Hartley, 635 E St., S. E, Washington, D. C.............c.ouovienen... 943
3FN Alvin Deichmiller, 1323 S. Carey STHIBaItimone, M o e, St R R E Lt R dds. v 044
3FO duPont Powder Co., Wilmington, Del...... Saowwd lbgupbbade shiaA S Ul e, 945
3FP F. W. Satterthwaite, 715 N. Fifth St, Reading Pa............................ 946
3FQ R. G. MacKendrick, Laurel, Md......... STOIOOGON o o T o M IROTA 0 S (N 947
3FR E. C. Densten, 610 Poplar Grove St., Baltimore, Md.......................... 948
3FS A. C. Durkee, 5052 Ludlow St., Philadelphia, Pa.............................. 949
3FT D. C. Dudley, 3916 Market St., Philacelphia, Pa.......... ke 1 PR R 950
3FU W. F. Wunder, 6108 Baynton St., Germantown, Philadelphia, Pa..............,. 951
3FV Charles Edwards, 3346 Ella St., Philadelphia, Pa.......... § AN M 952
3FW kL g Hunter, 2429 E. Cumberland St., Philadelphia, Pa....................... 953
3FX S. J. Hutchinson, 209 White Horse Pike, Haddon Heights, N. J.............. .. 954
3FY Gu W (Coze, 907" E. Taigh 'St RichinondsiVa, o0 T35 00l s L o m b as it o beenrols 955
3FZ C. B. Conley, 709 N. 29th St., Philadelphia, Pa........................... oo kXl MODB!
3GA J. A. Magee, 518 Apple St., Conshohocken, Pa..............covvvennns. N v ] O OR
3GB G. R Rohrich, Bethesda, Md............ S e 10 s 000 < AT WG TGN E S 958
3GC Joselfh Knieriemen, Acto, N, { ............ 4 ojoaie 6K 1 s are o aReReTer s fuy MU WA ... 969
3GD C. P. Hoffmeister, 2711 N. Calvert St., Baltimore, Md......................... 960
3GE C. MsuDoolittle, MUpperaDarby, s PAR b it s b it CaRE LRI v s ./ 961
3GF E. E. Blankenship, 920 Fifth St.,, N. W., Washington, D. C...... EERIEANY. . . QoM )]
3GG Winters Jones, 728 N. Monroe St., Baltimore, Md............................. 963
3GH S. Macdonald, 209 N. 63d St., Philadelphia, Pa.......................ooouee. 964
3GI F. B. Peckham, 603 Howard 151., N. W, Washington, D. C.................... 965
3G, Christian Sorenson, 4400 Baltimore Ave., Philadelphia, Pa...................... 966
3G R. H. Troth, 3350 N. 18th St.,, Philadelphia, Pa........oiiveeiniiinneennan. oo 967

(Continued on page 421)
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25¢. Books

on Practical

MODERN ELECTRICS

Subjects

COMMUTATOR CONSTRUCTION

By WirLiaM Baxrxa, Ja.

The business end of any dynamo or
motor of the direct current type is the
commutator, This book goes inte the
designing, building and maintenance of
commutators; shows how to locate
troubles and how to remedy them;
everyone who fusses with dynames
needs this. Fourth edition.

WDICC gns st sonocsvnnss ....28 cemnts

WIRING!A HOUSE

By HerpErt Pratr ’
Shews 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 apply equally to a shop. Fourth
edition. grice .............. 25 cents

BRAZING AND SOLDERING

By jamzs F. Hosart .
The only book that shows you just how
to handie any job of brazing or solder-
ing that comes along; tells you what
mixture to use, how to make a turnace
if you need one. Full of kinks. Fifth
edition. Price............. 206 cents

TURNING AND BORING TAPERS

By Freo. H. CoLvin

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
prorerly, how to set the lathe, what
tools to use and how to use them, and
forty and one other little things that
ou should know. Fourth edition.

TICE A oxa orerafs o r saspulfoPorReke¥ere o 25 cents

DRAFTING OY TANMS

By Louis RouilLrion
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 intormation
in this little book than in others that
cost more. Third edition.

THREADS AND THRFAD 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 hobs, etc. Con-
tains a lot of useful hints and several
tables. Third edition.
Price... o0 senventsesrreans 25 cents

SPECIAL OFFER:

We will send you any five of these books if
orderad at ome time, on receiptof One Dollar

@ Any of these books sent prepaid on

receipt of the price.

BOOK DEPT.

23t FULTON ST., NEW YORK

When writing, please mention ‘“Modern Electrics.”

Vol. 6. No. 4.

phone and a sensitive detector are ab-
solute necessities, and I have used with
perfect satisfaction the Holtzer-Cabot
phone in all my long distance work. I
have experimented with all kinds of de-
tectors, excepting the Audion, and get
good results with all. Perikon, galena,
silicon and iron pyrites give about equal-
ly good results, and if in proper adjust-
ment there is little to choose between
them.

With a good grade of iron pyrites,
used in a Clapp-Eastham detector stand,
I am able to hear NAX without difficulty.
Iron pyrites is a favorite with me in lo-
cal work, and used in a break in system,
maintains its adjustment admirably.

My associate in these experiments,
Mr. Carl Schlitz, using an aerial of even
slightly smaller proportions than mine,
often picks up NAR, NAU and NAW.

It should, of course, be borne in mind
that sloping aerials, causing a directional
effect, should be avoided.

As a reader of your magazine from
its first issue, I feel a great indebted-
ness for the very valuable information I
have received therefrom, and I trust the
above may prove of interest and benefit
to your readers—I¥. N. Stanley.

EDISON STORAGE BATTERY
HOUSE-LIGHTING PLANTS

The Edison Storage Battery Com-
pany, Orange, N. J., has recently issued
an attractive booklet, describing the
Edison Battery in use for house-light-
ing plants. The desirability of electric
light in country homes and other places
where central station service is not
available, makes some sort of small,
isolated plant necessary.

The book is illustrated with many
views taken from a house equipped
with one of the lighting sets, showing
the arrangement of lights, heating de-
vices, fans, washing machine and other
electrical conveniences. Specifications
are given for lighting plants with ca-
pacities from 6-15 Watt Mazda lamps
running for seven hours per day up to
plant which will supply current for
155-20 Watt Mazda lamps, running
eight hours per day, or their equiva-
lent.



July, 1913. MODERN ELECTRICS 421

License
Call Letters Name and Address No.
3GL Michael Meck, 1650 N. Allison St., Philadelphia, Pa..... PP < - - 50 oo 968
3GM . H. Fellows, 5604 Wisconsin Ave., Washington, D, C.......coiccvnuneccesses 969
3GN Board of Education, Lehigh Ave. and Eighth St., Philadelphia, Pa............. 970
3GO E. L. Norcross, 216 Roberts Ave., Glenside, Pa......... b, 35 b o L EEEEED s 971
3GP E. P, Amls, Highland Park, Upper Darby, Pa............. P - > “ooo L
s(.g K. Miller, Jr., 430 College St., N. W., Washington, D, C.... [ ... . e .. 913
3G. R. M. Wood, West 41st St. and Park Heights Ave., Baltimore, Md......c0c0eees 974
3GS B. B. McCafferty, 750 S, 60th St., Philadeiphia, Pa. ..secoveesussenserroes 976
3GT w. l; Searle, Jr., 126 New St., Glenside, g’a ................. treeneesensan vees OO
3QU R, E. Hopkins, 2428 Nicholas St., Philadelphia, Pa............. s v 0o slaisie s s obe TR
3GV J. M. Laber, 2422 N. Gratz St., Philadelphia, Pa............. Pl N cee. 978
3GW G. T. Frazier, R. F. D. 1, Franklinville, N, J....... 5 O e, GO S |
3GX G. C. Robinson, 607 N, 10th St.,, Richmond, Va.......... o o .0 eisiolshsrorelke MR BD)
3GY Jas. Staub, Sluiceroad, Burlington, N. J............. T B ) o sgaavenshetors IRRU B
3GZ J. I. Laird, 25 Strode Ave., Coatesviile, Pa........... B s K e Kako [T coloinrarel UORE
3HA L. B. Wisemen, 330 W St., N. W., Washington, D, C......... B 1o oreieoiens 2aB BB
3HB S. L. M. Taylor, 821 Mohawk Ave, Norwood, Pa... 984
3HC S. {i Thackeray, 4232 Paul St., Frankford, Philad 985
3HD L. E, Larzelere, 305 Beechwoo Ave,,dJenkintown, lga. 986
3HE L. W. Parks, 12 S. Yewdeil St., Philadelphia, Pa... 987
3HF C. B. Wakefield, 33 W, Irving St, Merchantville, N 988
3HG W. P. Smith, 5043 Summer St., Philadelphia, Pa... 989
3HH S>. W. Place, 662 Stanbridge St., Norristown, Pa.. 990
3HI J. W. Stepp, 630 Morton St., N. W., Washington, D, C 991
3H H. E. Bradley, 316 V St., N. E.,, Washington, D. C......... ... ciiiiiniiinn 992
3H J. T. Stokes, 16 W, Stiles Ave,, Collingwood‘, INELTS 993
3HL Harold Neilson, Jr., 8751 Frankford Ave., Holmesbur 994
3HM Paul Hickman, 1917 Green St., Philadelphia, Pa..... 2956
3HN L. H. Schuck, 2441 N. Eighth St., Philadelphia, Pa 996
3HO W. 8. Fithian, Jr.,, 313 E. Commerce St.,, Bridgeton, N. 907
3HP R. P. Duncan, 2039 N. College Ave., Philadeiphia, Pa.. 998
8$HQ H. P. Happold, Union Ave., Bala, Pa...... 999
3HR E. H. Thornton, 131 E, Durham St., Mt. Air 1000
3HS E. M. Murray, Gray’s Lane, Haver{ord, Pa o 1001
3HT A. E. Falkenburg, 512 Franklin Ter., Baltimore, M 1003
3HU Louis Falconi, 617 Crawford St., Portsmouth, Va 1008
3HV Edward Sithens, 3205 Susquehanna St., Philadelp! 1004
3HW H. James, 239 Kaighn Ave.,, Camden, N. ¥ . %k 1006
3HX H. 'A. Kratz, 2001 W. Pratt St., Baltimore, Md. 1008
3HY L. E. Richwein, 2014 W. Pratt St., Baitimore, Md. 1007
3HZ C. E. Huber, 509 Washington St., Wilmington, Del..........c.0aiiiieeaania., 1008
3IA S. F. Puff, 222 W. Wildwood Ave,, Wildwood, N, J 1009
3IB H. D. Good, 514 Kerper St., Reading, Pages o, 1010
3IC E. P. Morris, 3114 D_St., Philadelphia, Pa....... 5 1011
3ID Jos. Hasenfus, 2328 Fairhiil St., Philadelphia, Pa........... 1012
3IE B. H. Jacobson, Walnut, near Edmondson Ave., Baltimore, Md.. 1013
3IF E. Godfrey, 145 St. Charles Pl., Atlantic City, N. J............ 1014
3IG E. J. Johnson, 127 S. N. C. Ave., Atlantic City, N, J........... . g 10156
3IH Edward Eisle, Jr., 1116 Glenwood ave, Phllqdef%;lia, Bartir . 1016
311 Thornley Coin, 5726 Delancy St., Philadelphia, Pa........ IPPPPPET
31J . W, gooper, 1302 Spring Garden St., Philadelphia, Pa.................... .. 1018
31K . H. Snyder, Cold Spring, N. J......0coiiieiirinnecnnciionnnn .. 1019
3IL J. M. Pawson, 336 _W. Logan_St., Philadelphia, Pa...............oooueen 1020
3IM C. E. Mellon, 116 Pennsylvania St., Coatesville, Pa........ B (1) §
3IN C. C. Vogel, 1244 Taney St, Philadelphia, Pa...............ooviiiiiiiien, 1022
810 F. G. Groves, 230 Earlham Ter.,, Germantown, Pa............ Lo OO TEEDE AT 5 0 1023
3IP Albert Anderson, 313 Chestnut St, Camden, N. J......oooiiiiiiiiiniian., 1024
3IQ L. M. Knoll, 3260 Chestnut St., Philadelphia, Pa..........ccoovnieniiniaaa.n. 1025
3IR L. J. Wallace, 2728 Poplar St., Philadelphia, Pa........... 6608t od ] R 1028
3IS H. A. Weaver, 55456 Webster Ter., Philadelphia, Pa......... P e v, 1027
3IT A. H, Stritzel, 12 S. N. C. Ave., Atlantic City, N. J............ Sepmasrserae s 1098
31U R. L. Hart, II, 233 Beech Tree Land, Wayne, Pa............ooivnnnnt. .
3IV W. S. Wilson, 705 Adams St., Wilmington, Del........
3IW H. G. Mitchener, 528 Swain St., Bristol, Pa.....c00..0.. vesseies . S
3IX Philadelphia School of Wireless Telegraphy, Parkway Bldg., Philadelphia, Pa....
31y Warren Tolbert, 7087 Hegerman St., Tacomy, Philadelphia, Pa
31Z B. W. Faunce, 26 Bala Ave., Bala, Pa............ WIS o (WD 5D
SJA E. W. August, 3748 N. Dethi St., Philadelphia, Pa.................... 50 4 o 1085
sIB A. Knebel, 414 E. Allegheny Ave........coitiiiiiniiiniiiiiiainn, - 21026,
sJC A. S. Riley, 147 Bank St., Bridgeton, N,NY ............................ ... 1037
sID R. G. Wolcott, 41st St. and River View, Norfolk, Va............ooieiiiaiiianes 1038
SJE E. S. Dickerson, Jr., 121 W. Cedar _Ave., Merchantville, N. < ole e el etaeral o S1089)
3£F F. R. Gooding, 1517 Franklin St., Wilmington, Del....... Bbo 0858 800003 0 et 1040
31G Warren Scholl, 179 Kalos St., Wissahickon, Pa............cvinnnen . . -~ 1041
STH F. C. Brockman, 3 N. Main St., Nazareth, Pa........ccooviiiniinnaes P (1]
aJi A W. Burdette, Adams St. Rockville, Md. .. .eeseeseesnnecncoasoaceess.. 1043
3 {( F. J. Bergmann, 1310 Alleiheny Ave., t‘hlladelphla. Pa.. Bxsiolsfoeretaryeisfoml 044
) E. C. Wilson, Friend’s School, Baltimore, Md.......... re ety P1048

sTL E. R. McCaskey, 1020 Main St., Darby, Pa..............
L. Freedom, cor. Franklin and 14th Sts., Baltimore, Md............ccoooevoe. 1047

CORRECTIONS

In our June issue: Richard Schell, Jr.’s call should be 2BF, and E. M. Mowton’s call should he 2BG;
{;. H. Whitson’s call should be 2BW and ¥, R. Brick's call should be 2BX. Also the address of B. W,
artlett (2GB, license 458) should be Westfield, N. J.
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Classified Advertisements

Advertisements in this department 5 cents a word,
no display of any kind. Payable in advance, by
eurrency, , money order or stamps. Count 7
words per line.

8% discount for 3 insertions
10% discount for 6 inxertions
186% discount for 9 Insertions
20% discount for 12 insertions

within one year.

With 80,000 subscribers, we have over 400,000
readers of MODERN EL!fCTRICS,.whxch makes it
one of the cheapest high grade classified mediums in
the United States.

Advertisements for the August
must be in our hands July 1st.

issue

AGENTS

$60.00 PER WEEK AND UP. HOW FAR UP
depends 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 $4,500 in
six months, Western Oxygenator Co., Beatrice, (l\;;!‘)*

AGENTS MAKE $5.00 TO $10.00 A DAY ON
the start. Atkinson writes: “The best proposition 1

have found in my forty years canvassing. Perma-
nent work. Household necessity. Saving 80%. Write
to-day for General or Local ents’ terms. Free
sample. C. H. Stuart & Co., 18

nion St., Newark,
*

New York.

AGENTS—THE BIGGEST MONEY MAKER OUT
in years, Concentrated Beer Extract. Makes real
Beer by adding Water. Not Near-Beer. Pocket sam-
les. normous demand, large sales, long profits.
on’t delay, send postal to-day. The Ambrew Co.,
Dept. 1670, Cincinnati, O *

AERONAUTICS

SOMETHING NEW. A MONOPLANE WITH
rotating planes for propelling. Plans for a 3’ x 135’
model Circle Monoplane for 256c. Get it; it's great!
C. R. Zickler, Route No. 29, B, Yonkers, N. Y

AUTOMOBILES

KEROSENE FOR AUTOMOBILES—OUR NEW
Model B uses successfully half and half mixture low-
est grades kerosene 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 Air-Friction Car-
bureter Co., Dayton, Obhio. (6)%

CYLINDER REBORED INCLUDING PISTON
and Rings, $7 to $11. Sterling Eng. Co., 331 S
Clinton, Chicago, Ill. (1

HERE IS 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 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,
eitker in constructing or operating dﬁpartment. Modg-
ern Publishing Co.. 281 Fulton St., New York.

BOOKS, ETC.

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
U. 8. on receipt of price. Modern Electrics, Book
Dept., 231 Fulton St., New York City.

BUSINESS OPPORTUNITIES

“MONEY MAKING IDEAS,” PUBLISHED
monthly, turns your spare time into cash. Sample
copy free. A. Kraus, 409 Chestnut St.,, Milwaukee,
V\Jis. (8)

MODERN ELECTRICS

Vol. 6. No. 4.

BUSINESS OPPORTUNITIES

THIS ELECTRICAL DICTIONARY WILL JUST
fit in your vest pocket. Carry it around with You
while you are at work. ‘“Handy Vest Pocket Electri-
cal Dictionary,” by Wm. L. Weber, M.E., contai
upwards of 4,800 words, terms and phrases employ
in the electrical profession with their definitions given
in the most comprehensive manner. Full leather
cover; 60c, 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, $.20 postpaid. Modern Electrics, Book Dept.,
231 Fulton St., New York City.

PLEASANT HOME WORK—AMBITIOUS PER-
sons can earn good income in spare time copying
letiers; former experience unnecessary. Send to-day

addressed, stamped envelope for particulars. Box 17,
Station H. G., New York,
AD BARGAINS—20 WORDS IN 100 MONTH-

lies, $1; 100 weeklies, $2; 20 big Sunday papers, $5.
Life Co., St. Louis, Mo. sk

I WILL PUBLISH YOUR SONG! IF AVAIL-
able, and pay you 50% profits. Song poems wanted,
with or without music. G. L. Dearing, Music Pub-
lisher, Lincoln, Nebr.

MAIL ORDER ADVERTISING, 50 DIFFERENT

magazines, 26 words, 3_ months, for only $1.00.
Liversidge, Newburyport, Mass. *
COLLECTIONS

BAD DEBTS COLLECTED EVERYWHERE. NO
collection, no charge. American. Vancouver Mercan-
gleCAgcncy, 336 Hastings St., West Vancouver,

SACY 3

DOGS

BLOODHOUNDS FOXHOUNDS, REGIS-
tered; trained bear; deer, wolf, coon and cat dogs;
illustrated catalogue, 5¢c stamp. Rookwood Kennels,
Lexington, Ky, 1)

ELECTRICAL APPARATUS

AMMETERS, 1000 WATCH SIZE, NICKEL-
plated, guaranteed, battery testers, in chamois leatner
cases. Read 0-30 amperes, 26c postpaid. Stamps
t\a]xke}x{:. E. W. Electrical Co., 35256 Broadway, New

ork.

OUR 80-PAGE BOOK, “THE WIRELESS TELE-
phone,” will be found invaluable to those interested in
this science. This book contains 67 illustrations and is
considered a masterpiece. Send $.25 in stamps, coin
or M. O. to Modern Electrics, Book Dept., 281 Ful-
ton St., New York City,

. IT 1S IMPORTANT THAT ALL INTERESTED
in wireless should join the Wireless Assoclation of
America, which is helpful to those interested in an-
way in the wireless industry. For full particulars,
address, Wireless Association of America, 231 Fulton
St., New York.

ELECTRICAL GOODS, IN FINE CONDITION.
Coils, transformers, etc. ow prices. Stamp for list.
Dunten, Beaver Dam, Wis.

ENTERTAINMENT

106 MAGIC TRICKS 26c, WITH 8 CATA-
logues. Klein, 1193 Broadway, N. Y. (2

CACHOO SNEEZE POWDER 10 CENTS.
Three for 25 cents. Free copy Star Magazine with
order. L. Dolson, Hampton, lowa. (€2} 3

FREE — PATENTED 3.FOOT MODEL AERO-
plane. Biplane type. Flies hundreds of feet high for
hours. Write for particulars. Otto Beth, Dept. M,
Lynbrook, N. Y.

When writing, please mention “Modern Electrics.”
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FOR SALE

ARC LAMPS, NEVER USED, FOR 110 VOLTS,
giving 1000 c.p., sold regularly at $16.00. Through
some opportunity we can dispose of a limited amount
at the bargain price of $3.50 complete, with rheostat
and carbons; no casing and no globe. Just the most
reasonable proposition for wireless stations, labora-
tories_or other purposes. Cosmos Electric Co., 136
M, Liberty St.,, New York.

ELECTRICITY — JUST WHAT YOU HAVE
been lookini: for. Our Modern Blue Print Chart
Method of Electrical Wiring Diagrams. Thoroughly
exi)lamed so that you can easily understand them.
All kinds of Bell Wiring, Annunciator Telephones,
House Wiring, Conduit, Theatre, Isolated Plants.
Dynamos, Transformers, Arc Lights, Special Treatise
on Motor Wiring. Worite now for information. Elec-
trical Wiring Diagram Co., Box 178, Mt?‘é’)l‘ak"

Pa.

“WIRELESS HOOK-UPS,” CONTAINING u6
pages and 160 hook-ups, is full of diagrams full{_ il-
{ustrating every possible wireless connection. his
book will enable wireicss men to_get excellent results.
Sent postpaid for $.256. Modern Electrics, Book Dept.,
231 Fulton St., New York City.

1-KW. TRANSFORMER, HIGH VOLTAGE SEC-
ondary, standard %imary. Never used. Cost $40.
Bargain at $22. X33 2167 Glenwood
Ave., Toledo, Ohio,

INVISIBLE INK FORMULAS. TESTED, PRAC-
tical, inexpensive. Correspond secretly. Lots of fun,
Also formula for silver plating powder. Excellent.
?:5c]. Al Daniels, Box 237, Station C, Los Angeles,

al,

FOR SALE—COMPLETE WIRELESS STATION
outfit; first-class instruments; bargain. _ James Mec-
livaine, 1114 Hudson st., Hoboken, N. J

SOLIDIFIED ALCOHOL IN TUBES, NON-EX-
plosive, for cooking and kindling fires. Useful for
traveler, camper, as well as the home. Safe, 26
cubes 50¢. pecial stove. 50c all postpaid. The
“Lever’” Company, 447A, Elizabeth, N. J.

IF YOU WOULD LIKE GOOD, LOUD, CLEAR
signals, get this New Receiving Transformer adver-
tised on another page. Circular free. Colby's Tele-
graph School, Auburn, N. Y *

FOR SALE—MARCONI MAGNETIC DETECTOR
(new). Oscar Glenn, Holley, N. Y.

FOR SALE—MOVING PICTURE FILMS, ANY
subject, lc per foot. Davis Service, Watertown,
is.

McKisson,

HELP WANTED

I WILL START YOU EARNING $4 DAILY AT
home in spare time silvering mirrors; no capital; free
instructive booklet, giving plans of operation. 1
Redmond, Dept. A. G., Boston, Mass. ()%

1 NEED GOOD MEN—EVERYWHERE—PART
or all time; learn my methods; join me in my high-
class business; established 13 years; authorized capital,
$1,000,000; no experience needed; desk and complete
business outfit free; write to-day.  W. M. Ostrander,
Dept. 15, 12 West 31st St., New York City. (tf)%

GREAT CHANCE FOR YOUNG ELECTRICIAN,
with experience with hydro-electric {;lants and enough
means to take in interest in a good business, including
water power 300 h.p. and franchises in two towns.
Present owner, reliable concern engaged in other
business, wishes to secure a practical man as super-
intendent who will put in enough cash to identify him
with the buisness. Must be a first-class man as to
competency, industry and personal habits. Address

immediately, giving references. Water Power Owner,
Box 8, care Modern Publishing Co., 231 Fulton St.,
New York. *

YOUNG MAN, WOULD YOU ACCEPT AND
wear a fine tailor-made suit just for showing it to
your friends? Or a Slip-on incoat Free? Could
you use $6 a day for a little spare time? Perhaps we
can offer you a steady job? If you live in a town
smaller than 10,000, write at once and get beautiful
samples, styles and this wonderful ofter. Banmer
Tailoring Co., Dept. 33, Chicago.

E'l. E'G T RI@IS
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HELP WANTED

$$$$5$$$$$$$—REPORT LOCAL INFORMATION,
names, etc., to us. ig pay. Enclose stamp. Na-
tional Information Sales Company, M. Q. P, Cin-
cinnati, Ohio.

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? Only $1.60, postpaid. “Electricians’
Operating and Testing Manual,” by Henry 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 welf as the ex-
erienced man. Modern Publishing Co., 231 Fulton
t., New York.

FREE ILLUSTRATED BOOK TELLS OF ABOUT
300,000 protected positions in U. S. service. Thou-
<ands of vacancies every year. There is a big chance
here for you, sure and generous pay, lifetime employ-
ment.  Just ask for booklet S-947. No obligation.
Earl Hopkins, Washington, D *

I NEED GOOD MEN—EVERYWHERE—PART
or all time; learn my business; make money with me;
no experience needed; typewriter, desk and full outfit
free. W. M. Ostrander, Dept. 16, 12 West 31st St.,
New York. *

PLEASANT HOME WORK—AMBITIOUS PER-
sons can earn good income in spare time copying
letters; former experience unnecessary. Send today
addressed, stamged envelope for particulars. Box 17,
Station H. G., New York.

INFORMATION

. ARE YOU EFFICIENT?—HOW SALARY I3
increased, higher wages secured, advancement as-
sured, your condition bettered. Our membership
is growing amazingly and is destined to become
world-wide in influence and benefits. All departments
headed by experts to aid members in every line of
work and industry. Every problem handled individu-
ally. If benefits fail service is free of all charge.
Present enrollments at $1.00 will include league
adge. Write fully and get best results, Address
500-H, World’s Workers Efficiency League,
Bratenahl Bldgs., Cleveland, Ohio. (3)%

YOU CAN MAKE BIG MONEY OPENING
safes and setting combinations. I qualify you as an
expert. My instruction course is complete and easy
to understand and my charg}f very reasonable. Wayne
Strong, Safe and Lock Expert, 811 Temple, Los
Angeles, Cal.

INSTRUCTION

FREE—ILLUSTRATED BOOK ON HYPNOTISM
and other accult sciences to all who send their ad-
dress.  Write to-dﬁ' and learn how to influence and
cM?pctl:'ol others. . D. Betts, Sta. 174, Fackson,

ich.

(t)%

MR. ELECTRICIAN! DO YOU KNOW ALL
about wiring diagrams and descriptions? If not, you
need this book, which is the latest out on the subject.

Modern Wiring Diagrams and _Descriptions,” by
Henry C. Horstmann and Victor H. Tousley, 16mo.,
800 pages, 225 illustrations. Full leather binding, size
4x6_inches, pocket edition. Price $1.50, postpni(i 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.

MODERN ELECTRICAL CONSTRUCTION, BY
Henry C. Horstmann and Victor H. Tousley. A new
revised and enlarged edition, 16mo., 868 pages, 173

diagrams. Pocket size, full leather limp. Pri 1.50,
&ostpa{;‘l. kModern Publishing Co., 2§1 Fl:lctzns St..
ew York,

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
understandable. Send your order at once for your
copy  of “Electricity Made Simple,” Clarke garyl
ll,{a:silgms, 21’83' pagle%.o 108 i]lu(sltrntﬁﬁns, 12mo., cloth

inding. rice .00, postpaid. odern Publishi
Co., 281 Fulton St.,, New York, 8

When writing, please mention “Modern Electrics.”
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MEDICAL
EASE YOUR FEET — TIRED, ACHING FEET
an

s, weak instep and rheumatic ns perma-
aently cured by wearing Bullard’s Perfection Arch-
Cushions. Light, soft, flexible and comfortable. They
remove all muscular strain from the arch, and en-
able you to stand or walk all day without fatigue eor

pain. Price 75c per §dr. Sent by . Give size
of shoe. 28 Ninth St, N, E., Washingten, D. C.,
Chas. E. Bell, Agent, @)%

DEAFNESS, HEAD-NOISES — MY TREATISE,
illustrated, explains how complete lasting relief may
be effected without operation; experience, 33 years;
book sent free by author. Dr. Geo. E. Coutant,
53¢ A, Station F, New York, N. Y. (€3] 1

IN THIS VALUABLE BOOK WILL BE FOUND
everything that is mecessary for the study of teleg-
yapll?. Rules are given for the guidance of operators
in all different kinds of services, and they are very
clear and comprehensive. "T'elegraph! Self Taught:
A Complete anual of Instruction,” by Theo. A
Edison, M.A.,, 12mo., 170 pages, fully illustrated.
Price $1.00, post&aid. Modern Publishing Co., 331
Fulton St., New York.

MACHINERY

WANTED—PATTERN AND LIGHT MACHINE
work. Send drawing for estimate on your machine,
complete. Inventions developed. Modern Pattern
Shop, Detroit, Mich.

FOR MEN

S8END 18c. FOR “SEXUAL PHILOSOPHY,”
clesreat, best, most imstructive sex manual published.
Actu teaches, not merely argues. Write 5
“‘Health-Wealth” Publishing” House, 83 Bemningtea
St. Lawrence, Mass. )

“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. $.26 postpaid. Modern Electrics, Book
Dept. F, 231 Fulton St., New York, N. Y.

PHOTOGRAPHY, CAMERAS & SUPPLIES

KODAKS, GRAFLEX CAMERAS, LENSES—
Everything photographic; get bargain list. You can
save money by sending your order to Willoughby,
Broadway and 11th St., New York. tid

SEND 6C FOR HANDSOME PHOTOGRAPH
of Thomas Edison; suitable for framing; size, 8x53
inches. Modern ﬁlcctrics, Bosk Dept.,, 231 Fulton
St., New York City.

MONEY IN PHOTOGRAPHY—I START AMA-
teurs making money at home taking portraits; become
professionals. Studio secrets, retouching, etc., fully
explained. Wells’ Studio, East Liverpoof, Ohio.

PATENT ATTORNEYS

MODERN ELECTRICS

Vol. 6. No. ¢

1 PATENT ATTORNEYS

FREE ILLUSTRATED BOOK TELLS OF
about 300,000 protected positions in U, S. _service.
Thousands of vacancies every year., There is a big
chance here for you, sure and fenerous pag{, lifetime
employment. Just ask for booklet S-947. o obliga-
Earl Hopkins, Washington, D. C.

PICTURES AND POST CARDS

28 COMIC POST CARDS AND BOOK OF FLIR-
tations, 10c. A. Kraus, 400 L, Chestaut St., Mii-
waukee, Wis. (38)

44 LOVERS' CARDS AND BOOK OF TOASTS,

10c. A Kraus, 409 M, Chestaut St, Milwaukee,
Wis. [€)]

tion.

FIRST STEPS IN ELECTRICITY, OR ELEC-
tricity for the Beginner! Doesn’t that title sound im-
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
rmanner how to perform simple experiments with as
little expense as possible. 288 pages, 114 illustrations,
pocket size, cloth cover. Price $1.00, postpaid. Mod-
em Publishding Co., 231 Fulton St., New York

ONLY 5C FOR HANDSOME PHOTOGRAPH
of Nikola Tesla; suitable for framing; size, 8xb
inches. Modern Electrics, Book Dept., 2381 Fulton
St., New York City.

STAMPS, COINS, ETC.

OLD STAMPS BOUGHT — $75.00 PAID FOR
a certain old stamg; hundreds of other stamps bought.
Send stamp for W"ng list, A. Kraus, 108 Kraus
Bldg., Milwaukee, is. (10)

$4.256 EACH PAID FOR U. S. FLYING EAGLE
cents, dated 1856; $2 to $600 paid for hundreds of
other coins, dated before 1895; send 10 cemts at
once for New Ilustrated Coin Value Book, size
4x7; get posted—it may mean your fortune. Clarke
& Co., Coin Decalers, Box 127, Roy, N. Y. (D)%

$4.26 PAID FOR FLYING EAGLE CENT OF
1856. Hundreds of other coins bought. Sead l6c
for buying cataleg. A. Kraus, 469 K, Chestnut St.,
Milwaukee, Wis. (8)

WIRELESS

FOR SALE—THIS NEwW 4”
hogany enclosed spark coil. Extra heavy platinum
contacts. Cost $35 last winter. Yours for $18.
1 pair new Brandes small phones $6, and all the rest
of my station at similar prices. Write me. Do it now,
before they are all sold. H. E. S., Suite 1469, No.
50 Church St., New York City. 1)

BOSTON  VARIABLE CONDENSER,
Other bargains. Our large 34-page catalogue sent for

3c. stamps. A. W, Bowman & Co., 551 udbury St.,
Boston, Mass.

GALENA—SEND QUARTER FOR % POUND.
E. Lindmark, 4510 Sixth Ave., Brooklyn, N. Y.

2 STOPd— Iif))OK - LIAS(;[;EN 7 8-32 (':l‘hHREADED
rass rod. & Yapafits ress 2914 ch Ave.,
Brooklyn, N. Y. By mail, extra 3c. £ =

VIBRATOR MA-

$2.75.

SEND FOR FREE BOOKLET, ALL ABOUT
Patents and Their Cost. Shepherd & Campbell, Patent
Attorneys, 500 F, Victor Bldg., Washington, D. C. %

PATENTS OF VALUE—PROMPT AND EFFI-
cient service. No misleading inducements. Expert in
Mechanics. Book of Advice and Patent Office Rules
free. Clements & Clements, Patent Attorneys, 719
Colorado Bldg., Washington, D, C. 2

1-KW. BLITZEN TRANSFORMER,
‘phones, larﬁe rotary gap wheel,

aerial wire, i
cheap.
ham,

NAVY
stranded copper
.large assortment wireless goods. Going
Write for list. Laurence Rice, New Dur-

FOR SALE—CHEAP; HIGH-POWER WIRELESS
station; first-class instruments; worth $65, Preston
Pogue, 820 N, 50th St., Birmingham, Ala.

HAVE YOU AN IDEA?—OUR BOOKS, 100 ME-
chamical movements. Patent Guide. Perpetual Mo-

WRITE US REGARDING YOUR REQUIRE.
ments on rotary spark disks, quenched spar

. 3 : ~ f gaps,

tions, 60 illustrations. Mailed free on_receipt of 25¢  loose cou lers, or any oth irel y ice

postage or coin, G. Dieterich & Co., 625 Ouray cular forpstamp. Au¥l-Ziee{erw"\hfi::lscs:pgz;:.méo, §

Building, Washington, D. C. %  14th St., East St. Louis, Iil. y
PATENTS WITHOUT ADVANCE ATTORNEY’S WIRELESS AND ELECTRICAL APPA

fees. Not due until patent allowed. Send sketch for bought and sold. Send stam for particuplarl:.AT’ll‘Ihﬁ

free report. Books free. Fuller & Fuller, Washing- ﬁeparatus Exchange, 487 Mp

ton,

Mill Ave. i
Ppar cMillan  Ave., Detroit,

When writing, please mention ““Modern Electrics.”
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REVOLVER, WITH
reak down, nickel plated, for
set or 2-inch coil. Oscar F.

WILL EXCHANGE A NEW
3-inch barrel, 22 cal., b
Brandes 2000-ohm head
Olson, Fenton, Iowa.

WILL EXCHANGE SCOTT'S 71ST EDITION
stamp catalogue; foreign and U. S. postage stamps,
telescope, etc. Anthony J. Krynski, 380 aEast 138th
St., New York City.

ers and readers, to enable them to exchange technical
articles for which they have no further nse for ether
articles or apparatus which they need.

Advertisements under this beading containing more
than fifty words cannot be accepted; the right is also
Teserved to rewrite or reject any advertisement which
will not be for the best interests of our readers, Ad-
vertisements under this beading will be inserted ene
time only free of charge.

Advertisements of articles intended for sale cannot
be accepted as a regular classified department is con-
ducted for sdvertising of this character at a cest of
&c per wor

dvertisements should be addressed to
change Department,”
Fulton St., New York,

FOR EXCHANGE, A 1000 OHM WIRELESS
receiver, 1 telephone magneto, 1 one-inch spark coil,
for wireless goods of equal value, prefer double slide
(tjuncr and detector. Edward Nash, 22 Sea st., Cam-
en, Me.

““Apparatus
care Modern Blectrics, 381

EXCHANGE — 80 FEET AERIAL, 4 COPPER
wire (No. 14), for a type “S” dynamo and a double
l&cabdband. Francis C. Harbert, 407 J st., Aurora,

ebr,

WANTED—A PAIR OF BRANDES SUPERIOR
phones, and a 1 to 1%-inch coil, for detectors, min-
erals, variable condenser, fixed condensers, very sen-
sitive galvanometer, adjustable ¥ kw. spark gap,
medical battery, and other instruments, C. Russel
Witmer, Sellersville, Pa,

A BRAND NEW 110 V. A, C.. ABOUT ¥% H.P.,
speed 3,000 r.p.m. and a $2.25 interrupter: also a
$5.00 Kodak, takes 314 x 314, cost of all, $16.00; in
exchange for a 1 kw, helix (not home made) or a
good Halcun rotary gap or a 20 am ere
key. Chas. S, Peete, Bowling Green, y.

TO EXCHANGE—I KNAPP S DYNAMO AND
primary and secondary of 4-inch Bull Dog Coil for
loose coupler, 1 copper pyrite, 2 malhydenite, 1 cor-
borundum crystals for binding posts. F. Grey Daly,
Anamosa, Iowa.

“BLITZEN” TUNER AND LOADING  COIL,
Perikon-electrolytic set with precision potentiometer,
Thordarson H2 transformer, Chambers 10 amp key,
United Type aerial switch on marble base, X-Ray
tube and stand never used. worth $8.75, will ex-
change for $60 Racycle. Also want folding Kodak.
Wm. J. Alexander, Everett, Pa.

WILL EXCHANGE ONE 150-0HM SOUNDER,
one-inch spark coil and a transformer for 110 volts,
step down three variations, 8, 12 and 18 volts, for a

air of 8000-ohm receivers. Murdock’s . preferred.
glerman Kratz, Jr., 2001 W. Pratt st., Baltimore, Md,

FOR EXCHANGE-—5 H.P. GASOLINE ENGINE
(air cooled) for wircless instruments, 110 volts, 60
cycle A. C. motor, storage battery, or what have you
in the line of wireless instruments. D. Knox Cooper,
239 Westminster Rd., Rochester, N. Y.

FOR EXCHANGE—A 2 V, 10 A. H. STORAGE
battery, 75 ohm_ receiver and cord. Little Hustler
motor, Junior fixed condenser, Standard _ detector,
wireless and electrical books and magazines, also
other articles. Would like a Brandes Superior phone,
fixed condenser, or anything for a receiving station.
Glenn England, Havana, Illinois.

WILL EXCHANGE MECHANO NO. 1 SET,
cost $2; 20-ohm sounder, cost $2; book on runnine
of dynamos, cost 80c., for ¥4 kw. coil, 2000-ohm head
set or receiving transformer; also 110 volt a. c. fan
motor for 3 kw, coil, 2000 ohm phones, or other in-
struments. Harold Williams, Comanche, Texas.

‘“Boston”’

THORDARSON WIRELESS TRANSFORMER,
Y% kw., cost $22, never used; want new or slightly
used storage battery of reputable make; have also a
marble switchboard, mounted with a hot wire meter,
helix of ec!gcwxselwounq copper bar, 2 special pol-
ished Perkins knife switches, and Clapp-E. power
variation switch. H. Rawson, 83 Brattle St.,
Cambridge, Mass,

TO EXCHANGE—1 SELF-INKING TELEGRAPH
register, excellent condition, value $70; 20 rolls tape
for same; 1-in._spark coil, new; 1 helix; for wircless
i{nstlruments. C. O. Flint, 72 Spring SL. Newport,

WILL EXCHANGE 1 PAIR OF BRANDES
Navy type phones for Eastman's folding pocket ko-
dack or other photographic instruments; phkones have
never been unpacked from shigping box. R. D. Ma-
gann, 1117 Valmont St., New Orleans, La.

I HAVE TO TRADE A 110-VOLT DYNAMO,
worth $6. in good condition, which 1 will trade for
a good Eastman vest-pocket camera; I also have other
electrical goods I will trade. Pinhp G. Pedicord,
Olathe, Colo.

WILL EXCHANGE FOR ANY STANDARD
make motor cycle the following: 1 arc lamp without
globe or casing; 110 v. & amp.,, 1 6 v., 60 amp. stor-
age battery; 1 iarge direct current dsnamo; 10 v. 50
amp, 725 amp., 250 v. D. P. S. P, switches, and
1 100 amp., 440 v. switch; 2 snap switches; an electric
engine; 1 ocket voltammeter; 100 new Lattery con-
nectors; a lot of insulators, sockets, snap switches and
fuse blocks, and a number of rheostats and some other
things. Robert Perrick, 216 Washington St., Mont-
gomery, Ala,

WOULD LIKE GOOD SPARK COIL, AuDION
bulb, rotary condenser, in exchange for a Thomson
6-amp, carries 50 per cent. overload; recording watt-
meter, working on either 110 A. C. or D. C.: in per-
fect condition. originally cost $12. H. D. §tcphens,
Box 137, New Hartford, Conn.

A RELSO AUTOMATIC FISHING REEL; SI.
reno auto horn ($26): automatic gas lighter with coil
and double push button: helix frame, 134 in. h. 10
in. diameter; Stevens “Crackshot” rifle; 2 4.in. coils
and 1 !4-in, Mesco coil; helix wound with No. 6;
12 in. high by 6 in. diam.; 2 1000-ohm receivers; any
quantity of mercury; Dietzger mechanical drawing
set_of 4 pieces; telephone ringer for a desk phone;
a heavy liquid hrdrometer: also cardboard tubes,
tuners, buzzers, bells, buttons and sockets. D. Hutch.
inson, 504 West 15th St., New York.

WILL EXCHANGE 1.INCH COIL FOR GUN.
H. Heyman, 126 William St., East Orange,

WILL EXCHANGE FOR WIRELESS GOODS 1
10-volt dynamo, 1 Mirescope projector, postcard, and
&ﬂashlights. Leon F. Muckey, Box 12, Whitesville,

WILL EXCHANGE 1 G. M. DODGE MORSE
learners’ outfit, with instruction book, and 2 telegraph
sounders; want storage battery, small water-power
dynamo, Blitzen rotary variable condenser, Blitzen re-
ceiving transformer, '3000 ohm phones or technical
books. Edwin R. Willard, Jr., 143 West 78th St.,
Seattle, Wash.

WILL EXCHANGE FOR WIRELESS OR ELEC-
trical apparatus 2 intercommunicating house tele-
hones, minus receivers; both telephones have switch-
anrd. which will allow 5 telephones to be used on
the line; also have a $24 violin and $7 bow; would
like a pair of 8000-ohm wireless phones for violin and
bow.NLewis W. Williams, 207 Grace St., Wilming-
ton, .

HAVE A LARGE MURDOCK VARIABLE CON-
denser teo exchange; also a 6-kw. wireless key, with
pure silver contacts, double slide, Murdock tuner,
and a lot of brass and fibre stock. Chas. W. Walker,
Jr., La Salle and Eilm, Chicago.

COMPLETE SENDING AND RECEIVING OUT-
fit;%4 -in. coil sending outfit is almost new; will ex-
change for a good hot wire ammeter or something of
equal value; also have 150 ohm relay, cost $4.25.

Stanley Strauss, 5225 Lexington Ave., Chicago, 11,

When writing, please mention ““Modern Electrics.”
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WILL EXCHANGE — 2 SECONDARIES
spark coil; will throw 1 inch on 110 v. A. C;
wound w.ltfx bare wire; will exchange for electrolytic
or peroxide of lead detector. Thomas O’Brien, Nas-
sau Ave., Freeport, N, Y.

FOR

WILL EXCHANGE—1 GOODELLS IMPROVED
lathe and scroll saw, in good condition, for F. B.
Chambers inductive tuner or Clapp-Eastham, Blitzen
or improved receiving transformer. J. L. Knapp,
Evansville, Wis.

HAVE %-KW. TRANSFORMER WITH VIBRA-
tor, June supplement oscillation transformer, spark
gap, condensers, key, double-throw, double-play switch;
instruments valued at $20; would like set of 3200 ohm
phones, variable condenser, rotary or other receiving

Instruments. E. F, Rogers, 710 Washington St.,
Portsmouth, Va,

WILL EXCHANGE 10 COPIES OF SCHNELL
astronomy for key and sounder. Frank Copeman,
12563 Amsterdam Ave., New York City.

WILL EXCHANGE—1 home-made loose coupler;
1 tuner, 10 in. long; 1 Brandes receiver, 1000 ohm;
2 14-in, spark coils—1 E. 1. and other Mesco—2 D.
P.’D. T switches; 1 Edison Battery motor; 1 6-v.
6 8in. Geisler tubes; for scientific

Mesco dynamo;
P. Schlosser, 11 River Ave.,, East

instruments, M.
Portchester, N. Y.

IN EXCHANGE FOR OTHER ELECTRICAL
apparatus 1 offer a 1l-in. coil, interrupter, helix, %-
h.p. motor for 110 v. A, C., 2 head peroxide detector,
otentiometer, 1000 ohm phones, 2-slide tuning coil,
gxed and variable receiving condensers, a coherer and
;\Iela& W. Campbell, Hotel Richmond, Little Falls,

ONE WINCHESTER REPEATING RIFLE,
practically new, % 1b. helix wire, aluminum, size 6,
to exchange for 2000 ohm receivers with head band,
or loose coupler with variable condenser.  Elmer
Lewis, Leverne, Okla.

WANTED—A FOLDING KODAK, ABOUT 3}
by 4%, and outfit, in exchange for a wireless outfit,
consisting of a 130-ft., 4-wire aluminum aerial, 2-slide
tuner, crystal detector, fixed receiving condenser, 1l-in.
spark coil, spark gap, sending condenser, and 20 ft.
of copper wire 3 in. diameter. Frank Pallotti, 60
Otis St., Hartford, Conn.

WILL EXCHANGE FOR GOOD %:-KW. TRANS-
former the following: 1 Blitzen condenser, 1 leather-
covered head band with 6-ft. cord, 1 small battery
motor, 1 telephone induction coil, 1 pair of experi-
mental coils, 1 telegragh key and sounder, 1 6-point
switch with hard rubber base, 1 strap key and 1
tuning coil. Luman Cook, 766 Lotus Ave., Toledo,
Ohio.

1 HAVE A HIGH-GRADE WIRELESS SENDING
and receiving set, which I will exchange for a gaso-
line motor of over 4 h.p. over ecither air or water
cooled; any one having an engine to exchange will
do well to write to me. James Laier, 521 N. Wheel-
ing, Kansas City, Mo.

HAVE $8 MURDOCK LOOSE COUPLER, BRAN-
des Transatlantic phones, small Porter motor, 0S
fixed condenser; also other apparatus; would  like
Blitzen tuner, large Murdock loose coupler, No. 2
omnigraph or spark coil. D. MacDonald, 43 Fourth
Ave., Brooklyn, N. Y.

WHAT HAVE YOU TO EXCHANGE FOR
complete wireless receiving and sending station, guar-
anteed to give satisfaction; cost $175 to erect; every-
thing first-class; also No. 4 Smith Premier t pewriter,
equipped with first ribbon, for which I paid $112.50.
I? interested, write Geo, H. Keyser, Hazelhurst, Pa.

HAVE COMPLETE WIRELESS OUTFIT, CON-
sisting of 2-in. Mesco coil, key, gap, 4-volt, 30-a.h.
storage battery, quick action antenna switch, galena
and perikon detectors, double-slide tuner, loose
coupler, fixed condensers, potentiometer, voltmeter,
9000-ohm phones and 30-foot, 8-wire antenna, spread-
ers and poles to_exclange. W. Ingraham, 91 Sterling

Pl., Brooklyn, N.
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WANTED—2-IN. SPARK COIL; HAVE IN EX-
change drawing outfit; been slightly used; purchased

from Technical Supply Co., Scranton, Pa.; value
$13.50. O. H. Kent, Osgood, Mo,
WILL EXCHANGE LOOSE COUPLER, 1ST

class, for 1 set Brandes 2000 phones or 2-in. spark
g?x]. James Gilligan, 243 Marion St., Brooklyn,

ELECTRO LOOSE COUPLER IN EXCHANGE
for Fleming valve, or something electrical. Call or
Ev.rite, W. A. Loepel, 930 Columbus Ave., New York

ity.

WILL EXCHANGE 1 MESCO 75-OHM RE-
ceiver, 1 medical coil, Electricity and Magnetism, by
G. A. Thompson; a Little Scout 22-calibre rifle, and
Stories of Inventors, for a good loose coupler or a
spark coil and_gap. R. G. Devaney, 196 Murray St.,
Binghamton, N. Y.

WANT A GOOD PAIR OF WIRELESS RE-
ceivers in exchange for other articles. F. M. Giffin,

?3 Manchester Ave., Paterson, N. J.

WILL EXCHANGE 150-MILE RECEIVING SET,
complete, on base; 1 8-plate, 7% by 7}, glass con-
denser; can be adjusted; 1 4-bridge telephone magnet,
very powerful; 1 75-ohm receiver; 1 good spark gap;
for 2000-ohm receivers, Brandes preferred, or 1% or
2 in. coil, or 6 volt, 60 amp. storage batteries. Ar-
nold E. Schwarz, Amboy, Minn,

HAVE PAIR 1000-O0HM BRANDES PHONES,
inch coil, 2 leyden jars, D, P. D. T. switch, spark gap,
Ferron detector, Murdock fixed condenser; would like
a2 kodak or other instruments in exchange. Wm.
Heyer, 102 Central Ave., Newark, N. J.

WILL EXCHANGE A COMPLETE WIRELESS
outfit, aerial, wire and lightning switch included, for
good typewriter, Remington or Underwood preferred.
Hho_waligl C. Mitchel]l, 2334 Columbia Ave., Philadel-
phia, Pa.

WILL EXCHANGE LLOOSE COUPLER, 12 TAPS
on secondary, 2 slides on primary, new, for one pair
of Brandes Transatlantic, 2000 ohms. J. Kertz, 76
Fleet St., Brooklyn, N

WANTED—WIRELESS RECEIVING SET, 2000-
mile range, or tuning coil and other receiving parts
of equal capacity; have for exchange fine clarinet,
practically new, cost $21 wholesale; Remington gun, 7-
shot, take down, used twice, cost $22; or most any-
thing in the jewelry line. W. F. Poole, Wallowa, Ore.

WANT FOLLOWING BOUND VOLUMES, IN

good readable condition: Modern Electrics: Vol
umes 1, 2, 3, 4 and 6; will exchange wireless goods
of equal value. Address Charles H. Faust, ng

_Praine, Minn.

WILL EXCHANGE 2 PRINTING PRESSES,
size 3 x b and 2 x 4; have 2 rollers, self-inking; also
type and cases; worth $15; want wireless outfit, 1-in.
spark coil or Bennet typewriter. A. E. Glawe, 20

tate St., Wanwatusa, is.

ONE 14-KW. TRANSFORMER COIL AND 1 IN-
terrupter; want Blitzen rotary condenser; coil has
never been used. Irwin Ellestad, Lanesboro, Minn.

WILL EXCHANGE A MURDOCK $15 LOOSE
coupler, silicon and galena detectors in ca inet, $4.50;
complete assemhled woodwork and tubes, nicely fin-
ished, value $1.50, and 7 ft. green silk double re-
ceiver cord, 75c; trade value of above, $18; every-
thing excellent, except loose coupler is minus second-
ary winding; can be replaced for 2bc. Howard S.
Pyle, 3316 York Rd., Seattle, Wash.

HAVE 34-KW. TRANSFORMER WITH_ VIBRA-
tor, sending condenser, June Supplement Oscillation
Transformer, key, spark gap, and J 0 2 .
switch: want Blitzen wavemeter, variables (rotary),
3200-ohm phones or Blitzen tuner. Edward Franklin
Rogers, 710 Washington St., Portsmouth, Va.

WILL EXCHANGE A NEW RADIOPTICON
post card projector, operating with 2 Mazda tung-
stens on 110-volt circuit; cost me $9; for a good loose
coupler, a Ferron detector or other wireless apparatus.
Joseph T. Geodman, 1763 Fulton Ave., Bronx, N. Y

When writing, please mention ‘‘Modern Electrics.”
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WILL EXCHANGE LOOSE COUPLER, COST
$5; variable condenser, cost $10; 4-volt storage bat-
tery, cost $6; also wireless box, has 7 switches rheo-
stat, 2 detectors, place for 3 variables, polarity
changer, all mounted on hard rubber front, for wire-
};sska al:]atus. Frank Merritt, 28 Spring St.,, Red

ank, N. J.

WANT AN AUDION DETECTOR OR A GOOD
sending condenser in exchange for a good storage
battery and other wireless goods. Georgz D. Buchanan,
care The Ashton Valve Co., Boston, Mass.

WANTED—A GOOD VARIABLE CONDENSER
or other apparatus for a 5ood foot-power scroll saw,
in fine condition. S. Anderson, Jr., 1560 Manhattan
Ave,, New York City.

WILL EXCHANGE A NEW WESTERN ELEC-
tric (patent) relay, 150 ohms, b posts, for a camera,
in good condition; will add $2 motor and some wire-
less.aplparatus if camera is exceptionally good; state
g}artxycu ars. Martin Levy, 9 Bradford St., Brooklyn,

TO EXCHANGE—1 47-PLATE ROTARY CON-
denser, 1 Brandes Navy type head set, 3200 ohms,
and 2000-ohm receivers; all in Al condition; want a
rotary spark gap, Murdock loose coupler or Ferron
ijﬁgecgor. E. fl Jenkins, 251 Home Ave., Oak Park,

inois,

LATHE, GOODELL-PRATT MAKE, COMPLETE,
with tail stock, tee rest, face plate, saw oiler, taper
threaded polishing spindle, and 3-jawed chuck; ca-
pacity 0 to 5-32 inch; set of bufiers and 1 emery
wheel; can be driven by 1-6 h.p. motor and !4 round
leather belt. J. B. Story, Chillicothe, Ohio.

I HAVE A HOLTZER-CABOT MOTOR, 1-6 H.P,,
110 volts, 900 r.p.m on 60 cycles, and a ribbon type
oscillation transformer, for use up to % kw., to ex-
change for a pair of Brandes Navy type phones, in
good condition, or a 1-20 or 1-30 h.p, 110-volt, 60
cycle motor, with a speed of about 3400 r.p.m. Frank
J. Corey, 41 Sycamore St., Somerville, Mass.

WILL EXCHANGE FOR A GOOD RECEIVING
and sending set the following: 70 cloth-bound books,
cost 30c each; 125 cloth and paper bound books, at
10c each; 1 coaster brake, cost $5; 1 fountain pen, and
other things; value of articles named is $40; will ex-
change, separate, for wireless or_ electrical instru-
ments; best offer takes bargain. Geo. W. Trammell,
Jr., 308 E. Sixth St., Rome, Ga.

HAVE 100 4 BY 5 PLATES, GOOD FOR CON-
densers, and a set of aviators’ books; would like a
ggod water motor or a spark coil. Charles Kiley, 559

est 42d St., New York City.

WILL EXCHANGE 8 TO 10 MILE SENDING
set, consisting of 1l-in. coil, electrolytic interrupter,
sending condenser, and wireless key, for a set of
latest type Holtzer-Cabot or Brandes Transatlantic
hones, or good hot wire_ammeter. Marcus Frye, Jr.,
ox 187, Vineland, N. J.

WILL EXCHANGE ALMOST NEW J B. BUN-
nell $12, 1560 ohm te]egr%h key and sounder for wire-
less goods. James J. Nolan, 99 E. Brookline St.,
Boston, Mass.

WANTED—2000 QHM PHONES, AUDION, CON-
denser, etc.; have all kinds of telephone parts, light-
ning switch, small ammeter, etc. Ralph Batcher, To-
ledo, Towa.

A LARGE WIRELESS RECEIVING AND SEND-
ing set in exchange for a good make typewriter, in
ood condition. Edmund Kimmel, 24 Kensington Pl,
ast Orange, N. J

WHAT HAVE YOU IN EXCHANGE FOR 1
new automatic gas lighter, cost $3; 1 7-inch fan, 1
home-made loose coupler primary 6 inches long, ¢
inches in diameter, single slide, secondary 5% long.
314 in, diam., 8-point switch on secondary, a 3-inch
Geissler tube; also have a piece of silicon and car-
horund]\\;m for a piece of Ferron. Joseph Knieriemen,
Atco,

FOR EXCHANGE—1 PHONOGRAPH, MODEL
D: moving picture machine; gas generator and films;
valued at $10; in exchange for wirelesss apparatus.

;\;'-lmes E. Rice, Jr., 567 Plymouth Ave., Rochester,
¥.
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WILL EXCHANGE 1 5BAR TELEPHONE
magneto, very powerful, for 1 1500-ohm receiver, or
what you have. Floyd bwyer, Straw, Mont,

WANTED — A 12-GAUGE _REPEATING OR
automatic shotgun; make no object; in exchange for
modern wireless apparatus of various makes. Eben
W. Erikson, 421 Linden Ave., Winnetka, Iil.

WILL EXCHANGE FOR A MURDOCK OR
Blitzen rotary variable condenser: The Putnam Hall
Rivals, Putnam Hall Rebellion, Putnam Hall En-
campment, Putnam Hall Mystery, Motor Boat Club
of Kenebec, Motor Boat Club at Nantucket. Donald
J. Morey, 1338 Main St., Racine, Wis.

5-BAR GENERATOR, 1600-OHM BELL, TRANS-
mitter and arm, 75-ohm double-pole receiver, con
denser, telephone switch, automatic relay with pluy,
value $10; will trade all or separate; want electric

whistle, buzzer, rheostat regulator, small gasoline
torch, micrometer, static machine, etc.,, or generator.
Albert J. Weinsz, 327 W. Fourth St., Canal Dover, O.

WILL EXCHANGE A MURDOCK HELIX, 2
sending condensers, cost $8; perikon, galena, silicon
detectors, cost $7; double-slide tuner, cost $2.50; 2
fixed condensers; all in perfect condition; for a
Blitzen receiving transformer or a Blitzen variable
and Ferron detector, and a pair_of Brandes $9 phones
or something of equal value. Sanford H. Potter, 211
Summer St., Buffalo, N. Y

WILL EXCHANGE A STEVENS SINGLE-BAR-
rel shotgun, as good as new, and a wireless telegraph
key, for electric post card machine of equal value;
the gun cost $12; I will pay the duty on the gun to
the United States. Address Herbert L. Walsk, Ni-
agara-on-the-Lake, Ont., Canada.

. WANTED—PAIR OF BRANDES TRANSATLAN-

tic or Navy type phones, in exchange for anything
you wish of equal value; phones must be in good con-
dition; also photographic supplies to exchange for
anything of equal value in wireless. R. Greer, 536
N. Marshall St., Philadelphia, Pa.

WILL EXCHANGE C. E. %-KW. TRANSFORM-
er, M. U. loose coupler, M. U, variable, e. i. rotary
variable condenser, 1000 Brandes phone, perikon de-
tector, aerial switch, helix, condenser, for %-kw., 12-
in, fan, for a large wireless transformer, or some-
thing of equal value in the wireless line. o
Lawrence, 4068 West 10th St., Austin, Texas.

WILL EXCHANGE 1-IN. COIL FOR BLITZEN
receiving condenser; also have an auto coil with large
platinum contacts on_vibrator, value $5; gives 3 to
1 in. spark; wil]l trade for Brandes 2000 ohm phones
or a good receiving transformer or storage battery.
Paul Schmidt, 412 East Ave., Hamilton, Ohio.

HAVE STORAGE BATTERY, 6 V., 40 A H.
set of Mesco telegraph instruments and new Stevens
rifle, to exchange for 2000-ohm phones or good loose
coupler or double-slide tuner. C. Don Martin, Box
162, Rautool, IIL

HAVE FOLDING CAMERA FLASHLIGHT;
also books and magazines; will exchange for loose
coupler, or receivers or electrical goods. A. Roy
Rupp, Box 1, Wooland, Wyo.

FOR EXCHANGE—1 HUNT & McCREE 3-SLIDE
tuner and fixed condenser, 1 1-in. spark coil and Uni-
versal detector stand; also a telegraph key and 5§ new
dry cells; also a $12 carbide moving picture machine,
for a coaster-brake bicycle. W. F. Grimes, 17 Ham-
mond St., E. Gloucester, Mass,

WILL EXCHANGE A KENDRICK & DAVIS
motor and dynamo motor, 3-bar A. C. magneto, a
nickel-plating outfit and potentiometer and a Niagara
water motor, for a folding camera, Ferron detector, or
other wireless apparatus. Paul H. Button, 437 Mec-
Millan Ave., Detroit, Mich.

WILL EXCHANGE FOR SCIENTIFIC ARTI-
cles, 1 key and sender, 1 book entitled “Hapters Elec-
tricity Book for Boys,” and 7 numbers of Modern
Electrics, starting with June, 1912, Otto Hinsch, We-
natchee, Wash.

WANT RACK NUMBERS OF MODERN ELEC.
trics in exchange for wireless articles. F. H. Ashton,
971 Franklin St., Boston, Mass,

When writing, please mention ‘“Modern Electrics.”
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FOR EXCHANGE—ONE TYPE C VOLTAMP
motor, one 4 ohm giant sounder, a powerful 8.bar
enerator; a bell; 2 teleﬁhone receivers; a Coherer.
&/ill exchange for a spark coil. Sol McDavid, Hills-
boro, Illinois.

110 VOLT A. C. ELECTRO POWER MOTOR,
lathe turned r. s. g. wheel, variable condenser plates,
battery motor, 2 sounders, key, loose coupler with
primary 6 x 6 in., No. 24 enamelled wire, secondary

x 6 in.,, No. 28 enameled wire. Has 6 binding
posts, oil-tight box 1. d. 8% x 12 3 in. fitted and
glucd together without screws. ant induction

motor, high grade variable condenser, or other ap-
paratus. aurence Rice, New Durham, N. H.

WILL EXCHANGE THE FOLLOWING FOR A
2-in. Bull Dog Spark Coil: 3 in. spark coil, 6 Ley-
den jars and stand, 1 wireless telegraphy key, 1
switch, 1 reverse switch for motor. Arthur Haake,
Closter, N. J., Bergen County.

WILL EXCHANGE 1 MAGNETIC OIL BREAK
key, 1 giant sounder, 1 resonator, 1 160 ohm rela
for a good 4-inch spark coil. A Stewart, 1367 X
Lake st., Chicago.

TO EXCHANGE 20 MAGAZINES (NOV. 11-
May 18) for half-inch coil or the 20 volumes and a
mission style wooden rack for a one-inch coil. Will
also exchange 2 books, “The Boys’ Book of Model

Aeroplanes,” “Model f“lying Machines.” Coil must
be in good order. J. E. Butler, La Grange, Ky.
P. O. Box 77.

WILL EXCHANGE A ROTARY SPARK GAP,
motor, control switches, rheostat, complete, for
variable condenser, either Blitzen or Murdock. Have
a six-inch single stroke bell, a gortable set, and other
?vfparatus. Harold Bibber, 81 Beacon st., Gloucester,

ass.

WANTED—A PAIR OF 2000 OR 3000 OHM
receivers, a rotary variable cond. Blitzen tuner, or
other apparatus. I have for exchange, a large loose
coupler, 2 slide tuner, 2 detectors, variable and fixed
condensers, and an oscillation -transformer. A Perkins,
4008 West Prospect st., Kansas City, Mo.

WILL EXCHANGE 1 SAMSON BATTERY,
value $1, and 1 medical coil, value 75c., for an “Ever
Ready,” “Elite,” or any good volt ammeter. I. Spen-
cer Page, 1027 E. Oxford st., Phila., Pa.

WILL EXCHANGE .22 CALIBRE, HAMMER-
less, repeating Savage rifle, good as new. Value
$12.00, for a 110 volt. A. C. ‘motor of equal value.
John C Boggs, 824 N. Beard st., Shawnee, Okla.

CHEMICAL GLASSWARE FOR ITS VALUE IN
any kind of wireless goods, preferably No. 24 enam-
elled wire, or a tuner. Mackey, 311 E. Lancaster ave.,
Wayne, Pa.

TO EXCHANGE—LARGE TESLA COIL, SMALL
self-inking printing press, complete, bicycle gas light,
automobile gas generator, _teleghone parts, and other
electrical goods, for anything I can use in electrcial
or mechanical line. C. A, Babb, Abingdon, Il

WILL EXCHANGE A “NEW FERRON DE-
tector,” also Perikon detector for other instruments.
E. A, Lindecrantz, 120 Belmont st.,, Worcester, Mass.

I HAVE A DOUBLE SLIDE TUNING COIL,
one buzzer, one 50c. condenser and one 76c. ohm re-
ceiver all in good condition; will exchange for a
small Kodak or Brownie camera. W. Eggers, 424
Percy st., Detroit, Mich.

WILL EXCHANGE A SELF-INKING, FOOT
power job press for a first class wireless receiving out-
fit. Range to be not less than 1,000 miles. Press in
good condition. Leslie Jones, Charlestown, Ind.
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. WILL EXCHANGE $10 MICROSCOPE FOR 1%-
in. spark coil, Blitzen variable condenser and wire-
less key, or wireless apparatus. Condit Allstrom, 46
Chestnut St., East Orange, N. J,

WILL EXCHANGE A COMPLETE HIGH-GRADE
wireless station, sending about 8 miles, receiving 1,000
to 2,600 miles, and %-h.p. gasoline engine, for motor
cycle. Laurence H. Reed, 116 Conewango Ave.,
Warren, Pa.

WILL EXCHANGE PYROGRAPHY SET, NO. 2
Brownie camera, drawing board, T square, and set
of instruments for loose coupler, detectors, variable
condensor, or other wireless instruments. A
Barker, Box 1605, Boston, Mass.

WILL EXCHANGE 50 COPIES OF SCIENTIFIC
and electrical magazines for electrical or wireless
apparatus. John Burhitt, Modoc, Ont., Canada.

WILL EXCHANGE %%-KW. TRANSFORMER
core or electrolytic detector or helix (spiral), or 2-
slide tuning coil, for 1 superior Brandes receiver.
‘X{Iar%ld Winningham, 3701 No. 18th St, Tocoma,

ash.

WILL EXCHANGE 1 ALUMINUM LEVER
Giant sounder, 4 ohms, in Al condition, for Western
Union single or 2-line plug board. Chas, E, Holmes,
310 W, Brown St,, Grand Rapids, Mich.

WILL EXCHANGE C CORNET, COST $15,
with attachments, never used, for 4-kw. coil, with
good vibrator, and Mesco No. 474 fixed condenser;
also want variable condenser, February and August,
1912 Modern Electrics, and electrose lead-in to test
?15]"009 volts rain test. Alvin C, Spencer, Magnolia,

inois.

WILL EXCHANGE GOOD MAIL ORDER BUSI-
ness, paying 90 per cent. profit, including scheme,
outfit, etc., for printing press and outfit; have stamp
collection worth about $100; also electric thriller,
switch, 2 sockets, and complete course in moving pic-
tures, for whatever you have. P. K. Lovegren, 1305
Ashmun St., Burlington, Towa,

1 KW, IMPEDANCE COIL, 8 STEPS & RW.
Helix, 1000 ohm received and headband, and Prem-
vette camera. All O. K., in exchange for 3 kw.
transformer or ‘“Amco,” quenched gap. A. E. Dud-
ley, N. Abington, Mass.

TO EXCHANGE — 1.-KW. CLOSED CORE
transformer condenser, oscillation transformer, 5-kw.
muffled spark gap, 3-slide tuner, commercial; 1 loose
coupler, value $10; 1 perikon, 1 ferron detector con-
denser; would like graflex plate camera and good
lense, or gasoline engine. ohn E. Maloney, 1375
Carroll Ave., Chicago, Ill.

WANTED—BRANDES NAVY TYPE PHONES,
new, or new Blitzen ring tuner, in exchange for
loose coupler, detector, spark gap, small wireless re-
ceiver, telephone receiver, 2 telegraph keys, D. P.

. T. switch, parts of split head band. Emile Hirsch,
106 East 106th St., New York, N. Y.

PEATTS 19TH CENTURY STAMP ALBUM,
newlg' rebound with leather back and corners, worth
$2, for a good potentiometer or detector; 15,000 die
cut hinges, 10 approval books, 5 collector catalogues
for Modern Electrics, April, 1912, to January. 1913,
and switches. Winslow Cole, 86 Amherst St.,, Wa-
shau, N, H.

. HAVE CHAMBERS 1.IN. SPARK COIL, THAT
is almost new; also a doubleslide tuning coil, 18 in.
long, to use as loading coil; Y would like to exchange
bo.tl a§'or afp:ur of _Bra?dses Navy phoneelx1 or the s{park
coil alone for a pair of Superior t ones. M. E.
McClintoch, 93 Seventh St.l.) Salem,ypl’?l.pj *

SMALL A, C. MOTORS, ELECTROLYTIC
rectifier, Morse recorder, ¥ h.p. boiler and engine,
Nerst lamp, volt and ammeters, electric iron, in-
chester rifle, electric clock, 1 k.w. closed core trans-
former and other wireless apparatus; send for list.
Exchange for lathe, drill press, other electrical appa-
ratus or gasoline engine. What have you? W, H.
Frasse, 230 St. James Place, Brooklym, N. Y.

IRON PIPE AERIAL MAST WANTED IN EX-
change for 16-volt, 10-ampere generator. Edward
French, Peekskill, N. Y.

When writing,

please mention

STEREOPTICON, WITHOUT LIGHT, IN BEST
condition, cost over $50, to trade for step-up trans-
former of reliable make, variable condenser, good
ghones. loose coupler, or any good instruments, Al-
ert MacDonald, 724 Portage Ave., South Bend, Ind.

TO EXCHANGE — 19-PLATE ROTARY CON-
denser and Marconi 3000 ohm head set, for an Ar-
nold audion set, {)eroxide of lead detector, and a
Schrader Universal tire pressure gauge, or anything
Paul J. Hoffman, 1688 Second Ave.,

in wireless line.
New York City.

“Modern Electrics.”
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WANTED TO EXCHANGE, 4x5 PLATE CAM-
era outfit, complete, 1 flashlight, 1 $2 book on auto-
mobile running and repairing, 1 Washburn guitar,
$26 new, for wireless goods. A. Ray Rupp, Box 1,
Worland, Wyo.
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WILL EXCHANGE FOR WIRELESS INSTRU-
ments 1 Rex and 1 Little Hustler motor, 1 bell, 2
push buttons, 2 knife switches, 7 Christmas tree bulbs
and sockets, 2 “Mesco” and 2 Red Seal batteries.
Edward Burns, 127 East 110th St., New York City.

A $25 SET OF WIRELESS INSTRUMENTS,
both sending and receiving; will exchange for cor-
net, Lyon & Healy make; must be in good condition;
also of equal value; write description. H. Dahlquist,
1434 Balmoral" Ave., Chicago, Il

WILL EXCHANGE A TELEGRAPH SOQUNDER
and key for wireless instruments. Wm. Theobald,
729 East 163d St, New York City.

. WILL EXCHANGE FOR A 1912 MOTORCYCLE,
in good condition, or a good A, C. 110-volt, 60-cycle
motor, a complete sending and receiving set, tested,
consisting of double sli tuning coil, detector, 1
large, 1 small fixed condenser, pair Brandes phones
(new), D. P. T. switch, 1l-in. coil, spark gap,
adjustable sending condenser, helix, key, interrupter,

choke coil, fuse block and switch, for scientific in-
tsu'umlgms. John W. Pow, 139 N. Front St., Steel-
on, Pa.

TO EXCHANGE—A LARGE LOOSE COUPLER
and a Blitzen rotary tuner for a good pair of phones,
2000 or 3000 ohms, or a Murdock or Blitzen rotary
variable condenser. Victor Greischar, 4009 Holly
St., Kansas City, Mo.

. WILL EXCHANGE A COMPLETE LEYDEN
jar stand and 6 leyden jars for it; this instrument
cost $2.50 when new; will exchange it for anything
m the line of wireless goods. Arthur Haake, Closter,
Bergen County, N. J.

WILL EXCHANGE NEW PEROXIDE OF LEAD
detector and potentiometer for split head band, double.
Roy Wolf. lymouth, Wis.

WILL EXCHANGE 400-MILE WIRELESS RE.
ceiving set, complete, with 60 ft. aerial, 4x5 folding
camera and outfit, and rifle, for standard wireless in-
sg]rl\xmgxts‘.{ Charles M. Rider, 11 Park St., Spring-
ville, N. Y,

FOR EXCHANGE — $475 BALDWIN POST
card projector, acetylene, sood condition; peroxide of
lead detector, perfect con ition; $1.26 tentiometer,
perfect condition; 1000-ohm phone and head band,
cost $2.35; cloth-bound Operator's Wireless Telegraph
and Telephone Handbook, cost $1, good condition;
want good loose coupler. Geo. H. Barnes, Meigs Cor-
ners, Quebec, Canada.

NEW FILM TANK DEVELOPER, WITH IN-
structions; takes rolls 4x56 or smaller; 1 Audible
transmitter, for teaching telegraphy, including 4
double records with regulation messages (Morse);
1 small new Rex battery motor; in exchange for

heavy wireless key or wireless instruments worth
i?_ﬁg. Frank D. Fallain, 319 First Ave., W, Flint,
icn.

WHAT HAVE YOU TO EXCHANGE FOR 1,000
ft. or less of 7-strand, 22-gauge tinned copper anten-
nae wire; value about 34c ft.; need tuning coil, 1000-
ohm receiver, variable condenser, aerial switch, or
small A, C. motor. Frank Marshall, Uptown Station,
Pittsburg, Pa.

WILL EXCHANGE A LARGE PORTABLE
wireless case with Yale lock and keys, tungsten steel
horeshoe magnet and a good mandolin, for loose
coupler, 38-slide tuning coil, variable condenser or
other articles in wireless, Archie Magnuson, R. R
No. 6, Box 67, Spencer, Iowa.

FOR_EXCHANGE — 50-WATT DYNAMO, FOR
which I would like a set of H-C or Brandes head
phones or other wireless instruments; also want am-
meter and voltmeter for telegraph sounder and key;
have a Witherbee 6-v., 40-ah. storage battery for
wireless instruments. Harry Luckert, 915 Jackson
Ave., New York City.

HAVE 1,000.MILE RECEIVING SET, LARGE
Edison 110-volt motor, Ajax motor, numerous tele-
ghones, induction coils, ferron detector, 76-ampere
S. P. D. T. lightning switch, 750 ft. continuous 8-16
inch iron guy wire; want Blitzen or Murdock receiv-
ing transformers and condensers. Harold Peterson,
Westminster Ave., Arlington Heights, Mass,

WILL EXCHANGE NOV., DEC., MAR. AND
Apr. electrical magazines for 60c worth of M. E ora
60c spark gap. Roscoe Cottrell, Prairie City, lowa.

WILL EXCHANGE NEW 4x5 PLATE CAMERA
for ¥4 h.p. A. C, 60-cycle motor; will also exchange
electrolytic detector, potentiometer, tuning coil, 2, 4
bar generators for a 4 h.p. A. C., 60-cycle motor.
Austin P, Sanborn, Chapman, Kan.

WILL TRADE 1 ARTIFICIAL LEG, COST $125,
used very little, for any kind of electrical goods.
Donald Eastham, 51514 Northrup St., Portland, Ore.

WILL EXCHANGE 1 BRAND NEW “EVER
Ready” ammeter, tests 0-35 amperes, price $1.50; 1
Starret wire gaug

in good condition, cost $2.60; 1
85-ohm solid double pole receiver and cord, almost
new, value $1; for a double head band 2000-ohm set.
Themas A, Hawley, West Eighth St., Hanford, Cal.

WILL EXCHANGE A %-INCH SPARK COIL;
also telegraph instrument, including key and sounder;
all in excellent condition; for a 110-v. direct current
motor. Leon Pennell, 69 N. Main St., Brockton,
Mass.

WILL EXCHANGE A COLLECTION OF IN-
dian relics; also 2300 feet aluminum _wire; for
small lathe or wircless apparatus. J. B. Ragatsz,
Yountville, Cal.

WILL EXCHANGE 24-IN. JUMP SPARK
coils, fixed condenser, electrolytic detector, marble
base, mineral detector, double-slide tunmg coil, 3
1-qt. leyden jars, 1 Ib. paper condenser, 2 watch-case
ammeters, 6 v., 80 amp. storage battery, variable con-
denser frame, no plates, for stationary engine. Chas.
Brown, 126 Bergen St., Brooklyn, N.

WILL EXCHANGE PAIR KLEIN’S CLIMBERS,
with straps, new safety belt and too! belt, 85 plate
rotary condenser, without case, and other wireless
goods, for switchboard voltmeter, Amco loose coupler,
110.v., 60-cycle motor, or other articles; have other
goods for Brandes Navy or Transatlantic phones. P.
H. Geiger, Marshall, Mich.

WILL EXCHANGE AN “AUTO SPARKER” DY-
namo; will deliver up to 15 volts; for pair of high-
rade receivers; must be in good condition. A.
oss, R. F. D. No. 2, 323A, San Diego, Cal

PENZEL B FLAT HIGH PITCH CLARINET,
13 keys, 2 rings; cost $22.50; excellent condition;
want 8 Murdock or 2 Blitzen variable condensers, or
14-k.w. open core transformer or 3-in, spark coil in
exchange. Dale Clemons, Storm Lake, Iowa.

WILL EXCHANGE HOME-MADE LEYDEN
jar, large piece carborundum, nickel-plated buzzer,
a large musical top, magic lantern with 6 slides,
course in hypnotism, 1 75-ohm receiver, for omni-
graph and _some good book on, how to telegra; h.
Colby D. Campbell, care Marconi Wireless Tel. Co.,

Galveston, Texas.

WILL EXCHANGE—HOW TO MAKE A VOLT-
meter; Storage Battery; Spark Coil; Telephone; Ho\'n
to Wind Armatures; these 6 books cost 60c; Smith’s
Wiring Diagrams, 25c; Practical Electricity and Elec-
trical Units, each 5e.; for Books of Modern Library;
will also exchange some odd magazines. Hall Moss,
Ferris, Texas.

HAVE GOOD PORTABLE RECEIVING SET
consisting of 3-slide tuner, 2 detectors, 1 fixed con-
denser, with necessary switch and binding posts,
home-made; will exchange for large key or wireless
%pparatus. George P, Edgar, Box 646, San Leandro,

al,

WILL EXCHANGE 75-OHM BI.-POLAR RE.
ceiver (new), 1 galena detector with marble base,
set of learner’s telegraph outfit, for J4-in. spark coil.
O. R. Tomann, Ellsworth, Wis.

WIRELESS INSTRUMENTS TO EXCHANGE—
Send me a list of what you have to exchange and
what ?rou need. Wireless Station, 486 Decatur St.,
Brooklyn, N

When writing, please mention ‘*“Modern Electrics.”
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WILL EXCHANGE D. S. 3000-METER TUNING
coil, 2000-ohm phones, 5-ohm sounder, tubular vari-
able condenser, 75-ohm phone, 1-in. spark coil and
interrupter for 1,000 ft. copper or phosphor bronze
wire and good electrolytic detector with potentiometer,
or %ood rotary variable condenser and detector., F.
K. Shield, Jr.. Highland Park, N. J.
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WILL EXCHANGE 1 SET OF LIONEL ELEC-
tric trains, cost $16.50, for something in the wire-
less line; would like pilones or induction coil. Sam
Knapp, 89A Cooper St., Brooklyn, N, Y.

HAVE 3-BAR MAGNETO, 10 LBS. 33 BARE
wire, parts 34-in. coil, 62-volt alternating fan motor,
2 telepl

HAVE PAIR HOLTZER-CABOT PHONES, 3
1-in, coils, %-in. Ruhmkorff coil, %-h.p. motor, loose-
coupler, storage battery, 2-slide tuner; I want a light-
ning switch, an_audion, Blitzen tuner or variables,
Thordarson or Blitzen transformers, or Murdock or
Amco loosecoupler, or Ferron detector. P. H. Geiger,
Marshall, Mich.

FOR EXCHANGE — A COMPLETE WIRELESS
course of 20 lessons, in good condition, for a set of
guaranteed double-pole Murdock amateur, Brandes or
Holtzer-Cabot  2000-ohm receivers, com lete, with
l‘wgdband and cord. Halstead C. Terry, Lake Mills,

is.

HAVE 1 POUND OF NO. 14 ALUMINUM
acrial wire, cut in 4 lengths; never used; also 1
pound of No. 8 aluminum helix wire; never used; in
exchange for telegraph key and sounder. Harold
Hills, R. F. D. No. 4, Fulton, N

FINE LAW LIBRARY, 12 VOLUMES, NEW;
several books never unwrapped; cost $40; will ex-
change for Blitzen variable condenser and Blitzen
tuner or Clapp-Eastham loose-coug:l:d tuner, or for
Blitzen variable condenser, Clapp-Eastham fixed con-
denser and pair of Brandes Navy type phones. Fur-
ther particulars for stamp. Student, 117 Hanover St.,
Silver Creek, N. Y.

WILL EXCHANGE A 150-QHM, J. H. BUNNELL
relay, a 6-ohm telegraph sounder, and a coherer with
automatic decoherer; all practically new; cost price
$8.50; for a 2000-ohm Holtzer-Cabot or Murdock ama-
teur type phones or 3000-ohm phones. James M. Shute,
Uxbridge, Mass,

WILL EXCHANGE 6-VOLT, 60-AMPERE-HOUR
storage battery, cost $25; also 4-in. spark coil, home-
made vibrator with 2 thumbscrews, 75-ohm receiver
with headband and cord; want a bicycle with a coaster
brake, in good working condition, or Brandes im-
Q{pved navy receivers; must be in good order.

Miller, 96 Pitt St., New York City.

WILL EXCHANGE 2 1000-0HM BRANDES
phones, with headband and crystal detector for other
instruments, Ralph W. Hemple, 408 Excelsior St.,
Pittsburgh, Pa.

WILL EXCHANGE 1 MAGIC LANTERN WITH
slides, 1 22-calibre revolver (7-shot), 1 fishing reel,
for 2 receivers (1000 ohm each), with headband and
g?rd. Charles W. Parrott, 44 Pleasant St., Gloucester,
Mass,

WILL EXCHANGE HIGH-GRADE WIRELESS
apparatus for standard late model! typewriter. Write,
giving  full description of your machine, Crocker

ann, Dover, Mass,

WILL EXCHANGE COMPLETE SHORT DIS-
tance transmitting, long distance receiving set, Rem-
ington auto. shotgun, Stevens rifle No. 722, mounted
deer head, 6 1. C. S. handbooks, for high-power trans-
mitting and receiving set of any standard make. A.
Johnson, 1020 Wells St., Chicago, IIIL

FOR EXCHANGE—1 MOVING PICTURE MA-
chine, in excellent condition, eauipped for either car.
bide or electricity, complete, with carbine generating
tank and fixtures; also some films; all worth over
$15; will exchange for a pair of 2000-ohm phones,
Brandes or Holtzer-Cabot type preferred; or a rotary
\éariable condenser. Wm, Pinkney, Jr., Rowayton,

onn,

. WHAT HAVE YOU TO EXCHANGE FOR A 1.
inch coil and a 1%-in. coil? Will exchange sepa-
rately or together; both coils are in excellent con-
dition. J'ose#h E. Hamilton, 16 W. Broadway, Port
Chester, N. Y.

TO EXCHANGE FOR 1 SET OF NAVY TYPE
Brandes receivers, almost new; 2 half-dollars dated
1825 and 1829, and a 76-ohm wa‘ch case receiver
and receiver cord for instruments. H. Shaw, Savan-
nah, Ohio.

Walter

induction coils, 10 brass sockets, 21 seg-
ment new commutator, 5-h.p. starting box, for storage
batteries, plates, or what have you? J. Watts, Pearl
St., Port Huron, Mich.

WILL EXCHANGE A MANHATTAN ELECTRIC
Kent dynamo or motor, cost $10, in good condition
and_almost new, for a Manhattan electric 2-inch coil
or C. Brandes Transatlantic phones. Fletcher Jordon,

Lynbrook, L. I, N. Y.

WILL EXCHANGE A !4-KW. TRANSFORMER,
has 2 secondaries and 2 primaries and a spark gap on
same, for a 2}; or 8 in, spark coil, in good condition;
owner has no A. C. current; also a complete aerial,
10 wire, 50 ft long; can be made a 100 feet, as the
wire is double No. 12 wire; hardwood spreaders and
insulators; will exchange for Murdock 2-slide tuner.
George E. Jette, Radio Station, 161 Summer St.,
Central Falls, R. 1.

WILL EXCHANGE 1 LARGE TUNER, 1 SMALL
tuner, 1 receiving condenser (fixed), 1 heavy current
key, choke coil, hand feed arc light, 1-in. coil, for a
transformer, loose coupler, phones and other wircless
apparatus. Theron G. Skyles, 522 11th St., Astoria,
Oregon.

HAVE GILLETTE SAFETY RAZOR, PRACTI-
cally new; also small electrical apparatus; for 0-50
switchboard voltmeter or 30 volt sewing machine
motor or other electrical apparatus. Nevins Arnold,
Trezevant, Tenn.

WILL EXCHANGE FOR ANY WIRELESS IN-
strument sending or receiving or other electrical appa-
ratus, 1 Electro audion, never used, Universal detec-
tor, 2 intercommunicating telephones, cost $6 each,
1 1000-ohm receiver, aluminum case, 56 ft. No, ¢
solid copper ground wire, never used, 2 I4-in. Split-
dorf automobile coils, Exide, 4-volt, 40-ampere storage
batt\e,ry, new. P. Nfurawski, 306 22d St., Brooklyn,

NooYe

FOR EXCHANGE AN 80-WATT HYDRO-GEN-
erator set; also a 1-in. spark coil, almost new; a
large fixed receiving condenser, in polished brass case;
1 8-point hard rubber switch, suitable for loose coup-
ler; 1 4-ohm learners’ sounder and key; also loose
coupler; will trade these for Brandes Navy type
phones, omnigraph set or high-grade receiving appa-
ratus. M. Grubman, 1607 Carondelet St., New Or-
leans, La.

WANT SMALL MURDOCK $3 CONDENSER OR
good tuning coil in exchange for a loose coupler; also
a 1000-ohm receiver for fixed condenser. John Star-
rett, 204 South St., Plymouth, Wis.

HAVE FINE STAMP COLLECTION IN BRAND-
new album, holds 10,000, value about $40, cyclometer,
motorcycle pump and horn, }4-kw. sending apparatus,
electrical and raw material; will exchange for factory-
made commercial wireless receiving apparatus, Clar-
ence Evans, Somerville, N. J.

TO EXCHANGE FOR HOLTZER-CABOT LIGHT-
weight 3000-ohm phones, in good condition, a 1%4-
kw. closed core transformer or other wireless appa-
ratus. A. C. Zwicker, 99 Yorktown St., West Somer-
ville, Mass.

WILL EXCHANGE BICYCLE FRAME, SEAT
and wheels, electric card photoscope, graphophone and
glvanometer for a condenser and 2000-ohm phones.

. Shelley, 4829 N. Paulina St., Chicago, I,

WILL EXCHANGE NEW SCOTT’S 198 20TH
Century Albums, with 800 stamps, catalogued at $20,
for an Improved Navy head set or any good 3000-
ohm set, and something in wireless up to $17 value;
also 12,000 stamps, 2 years Mekeel’s Stamp Weekly,
75-ohm set and some telegraph instruments. Wm.
Newton, 820 Worthington PI., Omaha, Nebr.

I TWILL EXCHANGE AN EASTMAN NS
folding pocket kodak, cost $10, a magic lantern, cost
$1.50, a Special air rifle, cost $2.60, a_ carborondum
detector, cost $3, and a 1-in. spark coil, cost $4.60,
for a H-2 Thordarson wireless transformer, in good
condition; I will ril.mrantee my things. Maurice
Winglemire, Holly, Mich,

When writing, please mention *“Mordarn Electrics.”
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WILL EXCHANGE % INCH AUTO COIL, ONE
75 ohm receiver, one ﬁo. 2 Brownie camera, value
$2.00, one set I. C. S. Mechanical and Electrical En-
gineering, value $40.00, one *“Easy Electrical Experi-
ments,” value $1.00; 14-inch secondary, '3 Ib. No. 32
Magnet wire, one home-made time switch, two gravity
batteries, one voltamp motor, for wireless of electrical
apparatus. Laudie Rose, Hoisington, Kans.

FOR EXCHANGE—1 MARLIN 16-SHOT RE-
peatm% rifle, in perfect condition, value $8, for a
good ferron detector; also some magic apparatus for
what you have of reliable make; also some acetylene
carbide lamps; great for camping or fishing at night.
John J. Coff, Effingham, IlL

WILL EXCHANGE 12 BRAND-NEW 60c BOOKS
(fiction) and 1 $1.25 book (a wireless story of South
America) for a $3 Murdock variable; also 1
fine $24 violin for a $16 Thordarson flexible step-up
transformer, in good shape. Lewis W. Williams,
207 Grace St., Wilmington, N. C

26 BRASS CONDENSER PLATES, 5%x6 IN., 22
gauge, dritled 1 hole each, in exchange for 15-plate
rotary variable condenser or pair Brandes 2000-ohm
head phones. W. H. Corbett, Cuyahoga Falls, Ohio.

~ SET OF 4 FIRST-CLASS BOXING GLOVES,
in very fine condition, scarcely used; will exchange
for 1-in. spark coil or some good make ferron detec-
tor. Joseph E. Ayer, North Franklin, Conn.
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WILL EXCHANGE THE FOLLOWING FOR
motorcycle: 2 D. C. or A. C., 110 v, desk fans, one
4 x 5 plate camera; one post card projector, one me-
chanical drawing set, several electrical blue  prints;
also several other wireless and electrical goods; also
Edison phonograph. Don’t_call, write J. rucll, 518
East 89th St., New York City.

LARGEST TYPE TUNER, 3-BAR HAND MAG-
neto, 1 pole changer, 1 galena detector, 5-in. Geissler
tube: also 1-in. Wallaston wire No. .0001; also many
sensitive minerals; will trade any item above, sepa-
rately or all, for Ferron detector, or anything in wire-
less line. Wm. L. Harrison, Box 64, S. College St.

WILL EXCHANGE OSCILLATION TRANS-
former, 1 500-chm phone, 1 3-slide tuning coil, port-
able receiving set, for 1.kw. open or cloged core
transformer. H. Goldberg, 127 N. Desplaines St.,
Chicago, Ill.

WANTED—GOOD TENT; WILL GIVE WIRE-
less and electrical instruments for same. . K
Cooper, 239 Westminster Rd., Rochester, N. Y.

WILL EXCHANGE, SINGLY OR IN LOT, 3 75-
ohm receivers, battery, telephone, 2 long-distance tele-
phone transmitters, 2 keys, 2 sounders, 4 ohm, gilicon
detector, 500 ft. aerial wire, 2 5-bar A. C. magnetos;
want dynamo motor, about 15 volt, 1000 ohm, phones,
water motor, loose coupler. Jim F. Davis, 206 Pearl
St., Somerville, Mass.

WANTED — GOOD SENDING OUTFIT AND
Brandes phones; 1 offer an expensive receiving outfit
mounted on large mahogany case; a new $10 mirror-
scope, a b-inch film tank and 3-inch coil, and a large
railway set with tracks and switches. R. Hall, Peddie
Inst., Hightstown, N. J

WILL EXCHANGE 1 PAIR OF 1000 OHM
phones, complete, with nickel-plated head band and
cord; also a rotary spark gap, run by Knapp dynamo
motor; for an audion of re iable make and a rotary
variable condenser. Louis Green, 126 Central Ave,
Waterbury, Conn.

WILL EXCHANGE A 1%-in. BULLDOG SPARK
coil, 1 auto_coherer, and the following books for any-
thing electrical that you have: 1 Telephone Construc-
tion, etc., by W. H. Radcliffe and H. C. Cushing, Jr.;
1 A B C of Electrical Experiments, by W. J. Clarke;
1 Electric Wiring, by Branch; 1 Catechism of Elec-
tricity, by Hawkins; 1 Machine Construction and
ngwmg, by Frank Castle. G. E. Stewart, Shyville,

io.

. “BUNNELL” SPECIAL DOUBLE CONTACT AD-
justable 150-chm relay, costing $8, and telegraph key
and sounder, costing $5.75; also 1 wound primary and
secondary for 33-in. spark coil, and 2 wound pri-
maries and secondaries for 34-in. coils, together with
vibrators for same; will exchange for small 110-volt
alternating current motor or 75-watt dynamo. Doug-
las Slocombe, 1521 Arbutus St., Vancouver, B. C

WILL EXCHANGE THE FOLLOWING FOR A
loose coupler or large double-slide tuning coil: 1 re-
lay, wound for 160 ohms; 1 W. U. telegraph sounder;
1 pair of hockey skates, size 11; all in good condi-
}\lronj' Harold Hurley, P. O. Box 114, Lake Como,

AN OSCILLATION TRANSFORMER, 2-SLIDE
tuner, 1-in. Mesco coil, stepdown transformer, steps
110 v. 60 cycle down to 0, 6, 12, 18 volts, plates for
variable condenser, in exchange for wireless instru-
wnts. W. Van Slyck, 636 Main St., Lake Geneva,

is,

_WILL EXCHANGE A 8.H.P. GASOLINE EN-
ne for good small lathe or standard make storage
Natti'ry. Samuel Cohen, 573 Blake Ave., Brooklyn,

HAVE 3 LLBS. ENAMEL WIRE, 34 B. S. WIRE,
and armature about 2 or 2 1.16 by 2 in. long, and
field magnet for same; armature is wound and has
commutator, (12 se¢ments): generates 12 v. 4 a.;
want a {{ J. Duek Ferron detector and good key or
a 6-in. Red Devil water motor and key. A. Spar-
tana, 1110 Thomsen St., Baltimore, Md.

HAVE A 4-KW. COIL AND INTERRUPTER,
cost $10; 1 standard wireless key, cost $2.60; No. 2A
folding pocket Brownie camera, with carrying case and
extra lens, cost $10; high-grade developing and print-
ing outfit, cost $8; will trade separately or all for a
1-kw. transformer. W. G. Finch, 523 8orrence Rd,
East Walnut Hills, Cincinnati, Ohio.

WILL EXCHANGE 1 STORAGE BATTERY EX-
ide, 7 plates, made by the Electric Storage Battery
Co. Exide Type 68, 156 a. p.; exchange for 1 or 17 in.
spark coil. George T. Frazier, Janvier, N,

WILL EXCHANGE A PAIR OF RECEIVERS,
950 ohms each, complete, with split head band and
cord, and a 100-ampere lightning switch, S. P. D. T.,
for a pair_of Brandes receivers, or will trade either
one for a Murdock detector. Ralph Knouf, 1344 21st
St., Des Moines, Iowa.

HAVE Boog(. “ELECTI‘(‘ICITYf FO}‘I tY‘(:)llH‘L?
People,” cost $3.50, to exchange for electrica
w?l(')eliess instruments, Clifford E. Jones, 513 E. 10th
St., Ada, Okla.

WILL EXCHANGE A $15 3-LIGHT MICRO-
scope for rotary variable condenser and head set.
Anton Wilson, Stromsburg, Neb., Box 74.

FOR EXCHANGE — A MODEL AEROPLANE,
which has made many successful flights, in good con-
dition, for a volt or ammeter, or an interrupter for
use on 110 voits, A. C., 10 amp. John O’Connell,
6218 Ellis Ave., Chicago, Iil.

ANY ONE HAVING A PAIR OR SINGLE
phone with head bands will do well by writing to me;
give name and the number of ohms of phones; state
what is wanted in exchange. R. D. Schiichter, Sel-
lersville, Pa.

WILL EXCHANGE 1 MAGNETO TEST SET, IN
olished mahogany case; 1 splitdorf auto coil; 1 %-
in. coil; 1 aluminum wire helix, with gap_inside and
4 watch-case receivers, minus covers, for X-ray appa-
ratus or something of equal value. A. Shaney, 5713
Curtiss_Ave., Cleveland, Ohio. e —

WANT 2 ROTARY VARIABLE CONDENSER
and a J. J. Duck $8 loose coupler; 1 have a Freesden
sliding  plate, variable condenser and parts for 160
ampere lightning switch, D. P. S. T.; also other appa-
ratus that I wish to trade for wireless oods. Charles
Hewitt, R. F. D., Box 110, R. 1, Oak 1larbor, Ohio.

A COMMERCIAL TYPE TRANSMITTING SET;
3-kw., open core transformer; United heavy key; hot
wire meter; ammeter; voltmeter; helix, condensers,
oil type; will exchange for motor cycle; must be in
excellent condition and standard make. Chas. H.
Collins, Somers Point, N. J.

WILL EXCHANGE A STAMP COLLECTION OF
about 700 stamps, mounted in album, value $60; 2
Scott’s catalogues, and about 100 du licates, for wire-
less apparatus. Herbert Hodder, Box 223, Detroit,
Minn,

WILL EXCHANGE HAND DRIVE FOR 1000-
ohm receiver and head band; also have 1 %-pint ley-
den jar or a $2 textbook of mechanics, for induction
coils, by Norrie. F. Copeman, 1253 Amsterdam Ave.,
New York City.

When writing, please mention “Modern Electrics.”



432

MODERN ELECTRICS Vol. 6. No. 4

I Want To Appoint YOU

q
q

q

q

Local Circulation Manager
for Modern Electrics

You can turn your spare time into Dollars by taking subscriptions

from your friends and acquaintances.

One of our local managers writes—

“I wish I had started om this work soonmer. My com-
missions for the past month enabled me to buy a com-
plete sending apparotus that 1 had been wanting to buy
for a year past.”

You as a regular reader of MoDERN 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.

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—

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.

Don’t delay until some one else in your territory has secured the

appointment. Write YOUR application TO-DAY.,

Address all Communications

HAES, Seioner MODERN PUBLISHING CO.

Manager Local Agents Depariment 231 Fulton St., New York

TELL US WHAT YOU WANT

We Will Tell Yoy Where To Buy It
§

Readers wishing catalogs, prices, names of manufacturers or
other information regarding ANY ARTICLE in which they are

})ntlerested, may obtuin same by making request on printed form
elow,

Simply 11l in the coupon, tear it off, paste it on a post card and
put it in the mails. We will put you in direct touch with manu-
factuarers who will furnish any information you may require.

TRADE INQUIRY DEPARTMENT,
MODERN PUBLISHING CO.,

231 FULTON ST., NEW YORK.

Name

Addrens

Town

State

When writing, please mention “Modern Electrics.”
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Ask for Our 212 Page Catalogue C26

FREE ON REQUEST

1200

Trazmmevag Ogpede

No 484 Transmitting Tun-
ingColl ........ Sosk

o 85.10
We also publish a
Manual of
Wireless Telegraphy
which we will furnish

FREE ON REQUEST
Ask for Manual C1

No. 452.

Wireless Tele-
graph Key #1

(2

No.

No.

No. 464

478.

439,
mary Condenser

Headband with

two 76 ohm Receivers...83.00

Detector Stand..$1.80

Adjustable Pri-

No. 416. Antenna Switch. .$2.00

It tells how to erect and
maintain wireless teleg-
raph stations, and shows
many diagrams. Included
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.

462. irelsss

o. Spark
Coil, 1 in

................. $6.40

No. 456. Single Contact
Tuning Coil

No. 458. Receiving Set....87.80

No. 468.

E High Efficiency
Spark G

ap

When writing, please mention “Modern Electrics.”
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You’re “Th‘é'Picture Of Coolness’> In B. V. D.

4 I \riFLEs don’t nag you—heat doesn’t fag you in Loose Fitting, Light

Woven B. V. D.” You’re not chafed and confined, as in tight fitting
underwear. You joy in the feeling of muscle-freedom, as well as in the
coolness of B. V. D. Coat Cut Undershirts and Knee Length Drawers, or
Union Suits. Comfort and common sense say ‘“B. V. D.”
To get genuine B. V. D. get a good Jook at the /label.
On cevery B. V. D. Undergarment is sewed
This Red Woven Label

[WAOE FOR THE |
3
| BEST RETAIL TRADE

Prade Mark Bog. 1 8. e, OF. and
Foonigw Cownm
Insist that yous dealer <ells vou
only underwear with the L. V. D
labei
B. I". D. Coaqt Cut Uwiderihirts and
Knee Length Draswers, 00, 7c.,
$1.00 amd $1.50 the Garment,
B. I". D. Union Swits [ Par. U.S.A.,
430 D7 IR0, §1.50, $2.00,
3.0 and .00 the Sun.

'y TheB.V.D. Company,
New York.

London Selling Agency:

66 ALDERMANBURY, E. C.

" Copyrights US.A. 1913 by
The_%_.'\_/;DA_C_om an by

When writing, please mention *“Modern Electrics.”



