


CUNNINGHAM TYPE C-300 GAS CONTENT DETECTOR

tric Laboratories to the most rigid specifications. Years of research

work and study, combined with the most scientifically accurate
mechanical equipment in the world has made it pessible to manufacture
these quality tubes that give such remarkably effective results.

CUNNINGHAM Detector Tubes are built in the great General Elec-

The pleasure that your Home Receiving Set will give you depends largely
on the CLEARNESS OF RECEPTION of messages, concerts, etc.—
therefore, be sure to get CUNNINGHAM TUBES for YOUR set.

For further particulars see or write your nearest dealer; or write us direct.

e,

248 First Street Trading as 154 West Lake Street

San Francisco, Calif. AUDIOTRON MFG. COMPANY Chicago, lllinois
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The New
OLIVER

Now, in our 27th year, we
introduce a new-day perfec-
tion in typewriters, a super-
typewriter, one with an an-
cestry of 1,000,000 Olivers.
It embodies many advance-
ments, countless refinements,
It is the climax of years of
development.

We want everyone who is
planning to buy a typewriter
to become acquainted with
this remarkable Oliver Speed-
ster. Note our offer below.
To see it, to operate it, brings
a new appreciation of the
ultimate.

The Oliver Speedster discards
many old ideas, many limitations.
It brings dozens of improvements
which you will appreciate quickly.
To own an Oliver Speedster——
years ahead in design—means a
new satisfaction.

No one now can afford te buy
any typewriter without first in-
vestigating this advanced and
wonderful Oliver, the finest, the
most durable, the quietest model
we’ve ever built.

weEtEEne

SPEEDSTER

Qur latest and finest model, No. 11

Save $35

While we retain all the
fundamental and proven
features which have brought
such fame to earlier models,
and while we bring improve-
ments not to be found else-
where, we do not revert to
the customary $100 price.

The new Oliver Speedster,
worth $100 if any typewriter is,
is sold from factory-to-you, at $65,

saving you the $35 that it for.

merly cost to sell an Oliver.

Qur policy, since 1917, has
been to produce the finest type-
writer possible at the lowest cost.
We have eliminated extravagant,
roundabout selling plans, and
substituted the popular factory-
to-you plan. The Oliver sells it-
self. It must prove that it is the
1.aest, regardless of price.

Free Trial

We ship the new Oliver Speed-
ster to you for five days free trial.
That is the best way for you to
become acquainted with its ad-
vancements. Use it as if it were
your own. Note its superiorities.
Compare it. See what the numer-
ous improvements offer.

Then if you agree that it out-
classes any typewriter on the
market, and want to buy it, send
us only $4 after trial, then $4 per
month. If you do not want to
keep 1it, ship it back at ocur
expense.

This free trial does not obligate
you to buy. It is part of our new
plan. You are the sole judge.
The coupon brings the Oliver,
or further information. Check
which you desire.

The OQliver Typewriter
Company
63B Oliver Typewriter Building
Chicago, Il

3 tion. If I keep it I will

until fully paid for.

My shipping point is

THE OLIVER TYPEWRITER COMPANY
63H Qliver Typewtiter Building, Chicago, 1,
Ship me a new Qliver No. 11 Typewriter for five days’ free Inspec-
as follows: $4 at the end of trial
period and then at the rate ofbu per month, i n
1F I make cash settlement at end of trial period am

he title toremain invol  gireet Address

to deduct ten pe_ cent and remit to you $58.50. If I decide not to keep
it, I will ship it back at your expense at the ecd of five days.

City.

State.

h Cost of Typewriters —The I
Speedster catalog and further information.

Do not send a machine until I order it. Mail me your bogk—-'‘The
i i 'he Reason and the Remedy,’’ the

Occupation or Business

REAY
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g AQuality
Achievement

The Ideal
Receivers
for Use
With
Home Radio
Receiving
Sets

Combines Guaranteed
Maximum High Quality
Efficiency Insures
With Reliable
Permanent Service and
Sensitiveness Satisfaction

No. 162—2000 Ohm
Set - - - $5.00

No. 163—3000 Ohm
Set - - - $6.00

HERBERT

154 W. LAKE STREET
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Frost-Radio Cord-
Tip Plug No. 137—
$1.25

Frost-Radio Plug No. \ ‘g:’g;@gif‘r
132—$1.00 e

FROST-RADIO
PLUGS and JACKS

The smallest, neatest, most perfectly finished
jacks and plugs that have ever been offered to
the Radio trade. They have been specially de-
signed for panel work and are of standardized
construction so as to be interchangeable with
other standard makes.

No. 133. Jack only =~ $0.65

A particularly desirable and exclusive fea-
ture of the FROST-RADIO Jack is the
“spread” arrangement of the .spring terminals
which allows twice the usual amount of space
for soldering to the wiring. These terminals
are heavily tinned.

No. 131. Jack only = $0.90

;;ﬁT-w i

T .‘lij No. 135. ﬂlﬂ!

Another striking feature is the nickel plated i i
and highly buffed finish used throughout. No- 135 Jack only - $1.00

Sturdy construction, perfect spring adjust-
ment, gripping contact of springs on tip and = —
sleeve of plug. i No. 136
No. 136. Jack only -~ $1.25

Packed in individual containers.

Two-color wall posters now ready for Dealer FROST-RADIO

distribution. EXTENSION
WE ARE NOW IN QUANTITY PRODUC- CORD

TION AND ARE MAKING IMMEDIATE

DELIVERIES.

Something New!

Place your Loud Speaker anywhere and use
the Frost-Radio Extension Cord (shown here)
to connect with your Radio Set. Lengths from 10 to 100 feet

H. FROST

CHICACD, ILL., U.S. A.




214 _ _ Radio News for August, 1922

Frost-Radio
Protector

Approved by Underwriters’ Laboratories Under
April, 1922, Regulations

NEVER GROUNDS - - NO INTERFERENCE
SELF-CILEANING

N Mounts

o Indoors
Interference Like Your
;V:jth Telephone
adio Protector

PRICE, EACH, $1.50

Every Home Receiving Set Must Be Protected Under
New Regulations of April, 1922

Made by the Manufacturers of the “Reliable” Telephone
Arrestors. Famous for 12 Years

JOBBERS: Good Delivery on This Approved

Device. Write at Once

c——

HERBERT H. FROST

154 W. Lake Street - - CHICAGO, ILL.
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Crosley Knobs
and Disks
Finely fin-
ished ptrod-
ucts, tapered
knobs a n d
clear dial
markings. Ex-
ceptionally
fine Radio fit-

tings

Efficient Radio
Apparatus

PARTS AND COMPLETE RECEIVING UNITS

at Moderate Prices

Quantity production in the great Crosley
factories makes possible the low prices at
which Crosley Radio goods can be sold.
Their efficiency is assured. Satisfled users
the country over have filled our files with
congratulatory letters. All apparatus is
fully guaranteed.

CROSLEY RHEOSTAT

Crosley Rheostat for vac-
uum and filament current
control. Duplicate of those
used in Crosley Harko Re-
ceivers and 2-step amplifiers.
Sturdy, durable; price, 60c.

Crosley Model ¢“B”” CONDENSER
A Crosley Model B Variable Condenser
(.0005 mf ecapacity). Pat. pending. A
radically better condenser, less internal
resistance, gets louder signals. Same as
used in Crosley Harko Receivers, $1.75.

CROSLEY TAP SWITCHES

Crosley Tap Switches designed for constant Complete
tension and elimination of faulty contacts.
Buss wire connection possible to washer of spe-
cial Crosley design. Black composition knob, CataIOg
and nickeled parts. Each, 40c.
on

CROSLEY VARIOCOUPLER PARTS

A formica tube, rotor and necessary hard-
ware for complete assembling. Made with
great accuracy and has proven very efficient.

Complete Set, $1.50

CROSLEY V. T. SOCKET

Crosley porcelain vacuum tube socket (base
or panel mountings), biggest seller on the
market. Same design as used in all Crosley
apparatus. Price, 60c.

Crosley Radio

Receiving Apparatus

Highly efficient tuning
and detecting sets which
with Crosley 2-stop Am-
plifier is proving a re-
markable audion receiving
set at a very moderate
price.

Request

CROSLEY HARKO
" SENIOR V

CROSLEY
VARIOMETER

Unassembled parts for ra-
dio fans who prefer to
work out their own ideas
in construction of this
unit. Two stators, one
rotor and mecessary hard-
ware. Made in our own

. d- ki 1 t in
Wlth CROSLEY ;v\;)g-‘lci‘g:{(mguagtigeg to

2-STEP AMPLIFIER}J ke et e 41

for those in Mahogany.

If you contemplate entering the Radio business write us fully about your-
self, your experience, if any, and we will advise you what stock you should

" WRITE FOR CATALOG

DEALERS WANTED

THE CROSLEY MANUFACTURING CO.

DEPARTMENT RN822, CINCINNATI, O.
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Clamping the jinx

on lightning pranks

IGHT and a storm—the sky’s aflame.

Now’s the time you're glad you had

the forethought to buy a Radisco Light-

ning Arrester for your radio set. Without

it the high induced charges always present

in your antenna during an electrical storm
can ruin the delicate instruments,

With the Radisco Lightning Arrester
installed on your antenna wire you clamp
the jinx on lightning’s pranks. The
Radisco continually side-tracks these high

RAL

LIGHTNING

SCO

induced - uarges (caused by lightning in
your neighborhood) before they can harm
your set.

Neat, inexpensive. Outside type $3, or
the. inside type for $2.50, at your dealer’s
or mailed direct. Ask also for our special
summer catalog of radio supplies. You
will find the best in many types of radio
products listed for your convenience. Get
it now while the supply lasts. The Radio
Distributing Co., Newark, N. J.

ARRESTER
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Trade Mark Registered

THE proper selection of

FADA TUBE SOCKE

radio parts is the first se-

cret of success. To elimi-
nate the ‘‘chance”, purchase
FADA rheostats, inductance .
switches, series-parallel -switch-
es, crystal detectors, binding
posts, and tube sockets. FADA
single, double and triple tube
sockets have these good fea-

o
tures : e
1. Genuine Condensite. base af- 1§
fording the highest insulation S
resistance. 1»:;9;-3&Q~
2. Deep trenches make contact \‘$\
springs immovable except as a =

j

/

tension against the tube con-
tact pins.

3. Heavy phosphor bronze
springs.

4. Socket base has metal inserts
for panel mounting and nickel
plated screws are furnished.

5. Position of tube on base is
offset to allow compact rheo-
stat panel mounting, as shown
in illustration below.

6. Screw holes for base mount-

ing.
7. Terminals plainly marked.
8. Highly nickel plated and
polished brass tube with bayo-
net slot eliminating slot break-
age as with moulded shellac or
porcelain sockets,

Single Socket.......
Doubie Soclet.
Triple Socket..

—

The illustration below shows au easy,
compaet  and  efficient  wethod  of
paitel mounting FADA rheostats and
sockets,

All exclusive TADA features are pro-
tected by Pets. applied for,

F. A.D. ANDREA

Manufacturer Radio
of  Products
1581-B Jerome Avenue
NEW YORK CITY

DRILL PANEL CLEARANCE
FGR  6-32 MACHINE SCREW,
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ailroadFare

Make this the most profitable and enjoyable summer of your life. Come to Chicago, the greatest summer resort city in the country
on beautiful Lake Michigan, and the greatest electrical center iq the world. We will pay your railroad fare from any place in the
United States, See the country at our expense, And at the same time become a skilled electrical expert in the GreatShopsofCoyne,

WHILE YOU LEARN

EARN

Qur Employment Department helps place students in jobs to earn
a good part of their expenses while studying.

Learn in 35 Months

No books or useless theory. You are trained on $100,000 worth of electrical equip~
ment, Everything from door bells to power plants. You work on motors, gener-
ators, house-wiring, autos, batteries, radio, h-boardg, power plants—everything
to make you an expert ready to step right into a position paying from $45 to $100 a
week. Learn electricity in the electrical center of the world. Here you ses the
mighty power plants, the grest electrical manufacturers and marvelons electrical
sign displays. You truly live with electricity in Chicago.

Earn $150 to $400 a Month?$

The whole world of electricity is open to the Coyne trained man, He is trained
completely. He can make big money as Power Plant Operator, Superintendent,

Great Summer Resort City

Chicago, sitvated on_beautiful Lake Michigan, is the
§ elous b ds, bea

Nation’s summer . Vi

tiful parks, bathing beaches, zoos, lake trips. amusement

Sarkg. Coyne is near thelake and bathing beach. Chicago’s
aylight saving time gives yon @ chance to enjoy these

things by daylight.

One of Chicago’s Many Big Pleasure Boats

Telephone man, Construction Worker, Aato, Truck or Tractor Electrician, Battery
Man, Radio Expert, or he can go into business for himself as Electrical Contractor,
Dealer, Auto lgnition or Battery Expert and make from $3,000 to $20,000 a year.
Hundreds of our gradnates today are making big money and you can do the same

f you grasp this opportunity—act now. Send for fuil particulars today.

Radioc Course FREE!

Besiden paying your reilroad fare we include with your regular course: A
{1) A complete course in auto, truck and tractor electricity and storage batteries.
Greatest outlay of auto electrica] and battery equipment in the country,
(2) Course in Radio—the marvel of the age. Constructing, installing and operat=
ing. You cen build your own wireless telephone set.
Alife scholarship in the Coyne School. Yon can stay as fong as you wish
and return for further training at any time in the future. The aim of the
Coyne School is to turn out men completely trained in all branches of elec-
tricity~-capable of succeeding in the highest paid positions.

Greatest Ofter Ever Made

This is the greatest offer ever made by a school and it is for a Jimited time. Our
departments may soon he filled and offer withdrawn.

SEND This» "z

'0 Dept.118 Chicago, I
0“ on & Dear Sir: Please send me free
.' your hig catalog and full par-

ticulars of your special offer of free
tailroad fare and three extrn courses.

(8

[=1

&
Don't delay a minute — send that ¢
coupon in right now for our big i
free catalogand full particulars &
of this wonderful offer.

B. W. COOKE, Presiden
CoyneTrade and Engineerin,
School

L]

39-51 East lllinois Street,
Dept. 118 Chicage, Iil.
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Every Radio

Enthusiast and
Radio Dealer is

in daily touch

with the
GREAT
SWEENEY
STATION

buy a set or build your own set we can give you immediate delivery.

tion.

All parts for building your own sets, also complete receiving sets. Dealers write for informa-

This is one of the largest inland stations
in the country and sends out official
Government market and weather reports
every day, besides giving musical, educational
and religious programs on Sundays, Tuesdays
and Thursdays. Thru the courtesy of' C. (. Conn & Co., Elkhart, Ind.,
makers of Alusieal Instruments, we are broadcasting some of their
concerts.

This Station cost $20,000 to erect. CALL IS WIIB, 360 meters for
concerts and 483 for Government reports. 500 watts W, H. set provides
its power. This great broadecasting station is evidence ot the capacity of

the Sweeney Company {v serve you in the purchase of all supplies and
equipment.

N ——

e

» ————,
— e

)

A3 )

Newest and Most Complete in Radio

You can be sure of getting the best servier and lowest prices from Sweeney and
the very latest radic developments. If you want to learn this business. to become
a radio Expert or commercial operator, write for full details of the NIGHT SCHOOL
now running.

The most complete equipped and thorough radio school in the world.

Tem———
e L L kY
I

=X
s SE——— -
T Am— .

It you want to

S ~r———
A AT

A\

We Handle a Complete Line of Equipment

To give you an idea of the stock we handle, we arve listing below orly a few of the parts

necessary tor installation. Write Toduy for complete catualog

Sweeney V.

and instruction book.

eSe s \ Y}
TN AN——

Yariometers. .$5.50 Detector  Tubes. . Stranded Aerial Wire, 100-ft, rolls..$1.00
N Sweeney Vario Couplers 5.00 Amplifying  Tubes 6.50 Fada Rheostats. .. .. 1.00 a0 -
N Radio Service Radio Fre- Jederal Phones 8.00 37 H, Dials 1.00
i quetiey Transformers. ... 6.00 Brandes .... 8.00 47 H.R, Dials. 1.50 o
1 ”M urad Radio Frequency Wesrad Amplif; 5.00 (. A, 90° Dials. 1.25 o
\ » Transformers ..... T-11 6.00 Thordarson Amplifying Transformers. 4.50 (. A. 100° Dials. 1.25 o
Ny ) 6.50 Federal Amplifying Transformers.... 7.00  Pacent Twin Adapter .50 Cl
¥ . ) 7.00  Yederal Plugs oevo.. 175 Pacent Plugs ... 1.28 K
e Coto Coil 5.50 Trederal Junior Sets . Pacent Single (i -70 » 3
¥ Sweeney 3 3.75 DeForrest Everyman. .. . Pacent Double Circuit Jacks........ .00 aff >
H Sweeney Condeusers: Western Electric Phones. - '
H 0023 DeForrest Radio Home 8 ’
x BOUS e .35 DeForrest Two Stage 1 8 Ll
& .001 . . Tube Sockets ... S 1.00 1l
N Sweeney Combined Grid Cond. and YVacuum Gap Ligh g Prote 2.00
. Le Iederal Closed Cireuit Jacks .00
- SO0 and 1 meg. olin Federal Open Circuit Jacks. .
0005 and 1 meg. obm.......... .50 Federal Anti Capacity Switch,
Sweeney Grid Leaks:

Fada Switch
Fuda Switeh, 8 contacts,
Fada Crystal Detectors, .
Delforrest Crystal Detectors.

Order from This Ad.

You may order any of the above described supplies, remit cashier’s
check ov currency or money order. You are assured of prompt ship-
ment and complete satisfaction.

b oand 1 meyg. ohm
Tested Galena, mounted
Burgess 13 Batteries

stops

J 4

Catalog and Instruction Book ; "

Every radio enthusiast should have a copy of this valuable book, whieh
iz just off the press. Contains new and interesting matter and rip~
tions and hints that will save you time and money, including hookups,
shm\_/ing‘ connections of grystal, regenerative and high frequency ampli-
fication apparatus, and give you much better results. Do not buy any
radio supplies until you have seen this book, as we have gone into this
business on a great scale and are prepared to supply you with the best
and most efficient new material at lowest prices. This book has been
prepared by some of the best known electrical and radio engineers and
vractical instructors. Sent on veceipt of fitteen cents in stamps. Get
your copy today.
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Ever Changing Radio

‘ ﬁ TE know of few things that change and progress as
rapidly asradio. The art which is only 23 years old,
has in this perjod of time changed much morerapidly
and more radically than any other art or science. 1If
we look at the devclopment of the clectric lighting, the
clectric telegraph, the cleetric telephone, we arc struck with
the fact that there have been a great many modifications,
and changes are still going on; but there never have becn
any quite so violent and radical as those which we
have witnessed in radio since the art was first developed.
Take, for instance, the telephone, which has not been
greatly changed in the last 15 or 20 years, nor has therc
been much improvement made. The same is the case of
clectric lighting, which art has become so stabilized that
therc have been no radical changes during the past 15 or
20 years, if we cxeept the invention of the tungsten lamp.
When, however, we look back upon radio of 25 years ago,
and compare it with what we have today, it is almost 1m-
possible to make comparisons. At that time, we had the
spark transmitters. First we had Marconi’s ~park coil;
then we graduated to the transformers which still gave us a
spark. After a while we added the rotary spark gap and
still later our commercial companies put out the Gold-
smith generator, which in turn, after a few years, was dis-
Placed by the Alexanderson generator which is still doing
service at the present time. When from 100 to 500 K. W.
is required to hurl signals across oceans, the Alexanderson
generator is doing valuable work; its doom, however, has
already been sounded.

Dr. Langmuir recently developed a power vacuum tube
where a single tube can take care of 50 K. W, a tremendous
cnergy. These tubes are being built right now, and as they
are made of quartz, are not only vastly cheaper than the
cumbersome alternator, but are ridiculously small when
compared to the present-day generators.

We may safely predict that in another 13 or 20 years our
present-day trans-Atlantic stations will have their ma-
chinery housed in small rooms, the maximum size of which
will be about 25’ by 25'. We all know that the trans-At-
lantic stations of today have large power plants and re-
quire vast buildings to house all the machinery; this will
soon be a thing of the past. There is no question that our
next generation will see a trans-Atlantic station where the
entire power equipment is no larger than an ordinary office
desk. As a matter of fact, the new Langmuir power tube,
which handles 50 K. W., is not much larger than a desk
drawer. Of course, we still need machinery to develop the
electric current, but the day is sufely coming when, by
means of a bank of tubes of this kind, and some other ap-
pliances, the power will be taken from the ordinary lighting
circuit, thus doing away with generators.

When Marconi first started out, the wave-length of his
apparatus was not more than 20 to 30 meters. From that
time on we have increased the wave-length of our trans-
mitters more and more, until the wave-lengths of the various
trans-Atlantic stations have run up to as high as 20,000
meters. Then recently, the broadcasting stations gradu-
ally reduced these high wave-lengths until at the present
time 360 meters is used. Marconi is now not only going

*a condenser.

back to his original short wave-length, but is cven “* going
it one better” by rcducing the wave-length of his new
apparatus to onc meter and less.

He found that by mecans of this very short wave-length
it is possible to dircct a beam of waves in any direction
desired by mecans of a rcflector; such short wave-lengths
carry just as well as the longer ones. Indeed, he reports
that with the onc meter wave-length, audible speech has
been transmitted for over 20 miles. Great and wonderful
things in radio will he accomplished in wave-lengths be-
low onc meter.

What wonders there arc in store for us when we begin to
send out radio waves of a few centimeters or even less, no
one can foretell. The low wave-length is as yet not explored
and presents vast and astonishing possibilities.

When radio was young, we spoke of the cther as a medium
for the propagation of the radio waves. We were sending
messages through the ether which was thought the universal
medium in which the waves werc propagated, but lately
our scientists have become wary of mentioning the ether.
They find that the ether no longer is necessary for the
propagation of clectro-magnctic waves, but that one can
imagine waves being hurled through an absolute void just
as readily. Once we become entirely emancipated from the
ether make shift theory, radio will no doubt progress even
more than it has in the past.

Tesla has always maintained that radio waves do not
travel above the earth, following the curvature of the earth,
but rather go through the ground. He has steadfastly
maintained that all radio waves pass through the earth and
water and that if we must have an aerial, the Jatter acts as
Slowly our radio scientists are becoming
convinced of the truth of this, and if proof were needed,
we would only have to point to the Rogers underground
aerial, now in use. The day is coming when no aerial will
be used, and this day is not as far off as some believe.

The make shifts of using the lighting system as an aerial
will be forgotten ten years hence. We will simply attach
our receiving outfits to the ground or radiator and re-
ception will be as good or better than that obtained today.
LEven now, use is made of condenser aerials consisting of a
number of large plates and the ground. All these things,
however, are make shifts and when the time comes for us
to use nothing but the ground, there is no question that our
radio circuits will be revolutionized considerably.

Regarding our apparatus, we need not mention how they
keep changing; evidences of this are so apparent. The
tendency seems to be for radio receiving apparatus to be-
come smaller and smaller as time goes on. The day of
the vest-pocket radio outfit is surely coming as the public
insists on smaller and smaller apparatus. Just where all
this change will stop, no one can foresee. It seems to be a
hopeless task to standardize the radio business, and it may
be generations before the art findsitself and becomes set-
tled, as are other arts and industries.

It seems certain that the present conditions of changes
and more changes will continue for at least ten years and
perhaps longer.

H. GERNSBACK.
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Station PCG at Sambeek, Holland

By J. THISSEN

G BB

On the leftis a
partial view of
the Dutch Sta-
tion erected at
Sambeek, Hol-
land. On the
right is the
hook-up of the
loop aerial re-
ceiver having
uni-directional
properfies.

(AN
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energy is said to be the result of an inven-
tion of an clectrical engineer named Idzerda,
president of the industry, who has applied

for U. S. patents. The company is conduct-
ing part of its correcspondence with its cus-
tomers by radio.

The Marconi Wireless Telegraph Com-
pany's recent tests of combined wireless and
wire communication between members of the
Fnglish Anglo-Batavian Society speaking
from the Marconi House in London, and
members of thé Nederland-Engeland

SHOULD be very pleased to
have published in Rapo NEws the
enclosed photos of the long-dis-
tance receiving station at Sambeel.
Holland, call PCG, wherc I am oper-
ator. One photo shows a rotating
irame aerial in usc at this station for
experimental purposes.
PCG is the Dutch receiving station
for direct communication with Ban-

doeng (PKX) Java, Dutch East
Indies, a distance of over 11,000
kilometers. The frame aerial is 3%

meters squarc and has 40 turns of
bare wire. The hook-up giving uni-
directional reception (diagram from
Dr. Esau Telefunken Cy) is shown in
Fig. 1. With this set, PKX can De
read daily. Transmissions from PKX
are from 5:40 p. m. to 10:40 p. m.
Greenwich Mean Time on 8800 M.
C. W. arc. The Dutch transmitting
plant for PKX and USA is located
at Kootwijk, about 30 miles from
the receiving station and consists of
Duplex 450 kilowatt high-frequency
alternators. It will be ready next
Septemher.  When the station is
opened for experimental transmissions,
data and wave length will be given.

Fig. II shows a general view taken
from the receiving station in an
easterly direction and showing three
of the masts, cach 61 meters high.

The Government of the Netherlands
is now broadcasting weather reports
by radio telegraph twice daily, but is
planning the installation of radio tcle-
phone service in order that farmers
who do not know code can listen 1in.

Every 15 minutes the Amsterdam Stock
Exchange sends out bulletins by means of
wireless telephony, giving the ruling quota-
tions of the exchange. \When the exchange
is closed a press bureau makes usc of the
broadcasting system for the distribution of
domestic and foreign news, as well as for-
cign exchange and stock quotations in code.

Orchestral music and specches are broad-
casted Sundays from 2 to 5 p. m. by the
Netherlands Radio Industry at the Haguec.
With a radius of about 600 miles, this com-
pany’s entertainment is said to have become
very popular in the British Isles. Experi-
ments with only .25 amperes in the aerial
and 160 watts input have carried broadcasts
of both music and speeches as far as Liver-
pool and Edinburgh successfully. The trans-
mission of matter with this small amount of

[N

Some of the

apparatus used
by Hughes for
the reception of
Radio Signals.

A e

Socicty at Amsterdam, speaking from
the Stock Brokers Society, may result
in the establishment of a combination
wire and wircless system connecting
the two countries.

Today the only concern engaged in
the manufacturc of radio telephone
transmitting cquipment there is the
Netherlands Radio Industry at the
Hague. The company produces about
300 sets a year, but is not operating
at capacity today, as the demand does
not scem to be great, although forcign
inquiries arc coming in, including some
from the United States.

an Early Radio Set

The illustration below shows one of
the carliest types of radio receiving
apparatus used by Professor Hughes
in his experiments in wircless commu-
nication many years ago.

This apparatus is part of a collec-
tion that is being made in England of
the apparatus used by the carly ex-
perimenters in the development of the
art of radio. The instruments used
by Mr. Marconi, Professor Lodge and
others will be included in the collec-
tion. This interesting museurn will be
exhibited to the public and, contrasted

A Loop Aerial for the Reception of Long Waves Used at

Station PCG.

with present-day apparatus, will indi-
cate the marvelous progress which has
been made during the last decade.
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Radio-Telephotography

The Dieckmann Process for the Wireless Transmission of Drawings, Eic.,

By DR.

and Its Applications in Aviation
ALFRED GRADENWITZ

T

On the Left
is a View of a
Complete Sta-
tion for Send-
ing and Receiv~
ing Pictures by
Radio; on the
Shelf are the
Amplifiers and
in the Fore-
ground the
Transmitter
and Relay.

ARG T

URING the last stage of the war,
the German army tried to develop
radio-telephotography for the rapid
transmission of drawings, sketches,
reports, etc., from aeroplanes to

stations located on the ground or on board
ship. Inasmuch as the Armistice luckily cut
short all war-like pursuits of the “‘civilized”
world, these tests were not followed by any
practical realization, but the method seems
to be a good one and is likely nc— *5 be put
to peace-time applications. This ufficient
reason for our placing an account of it before
our readers:

The method is the invention of Dr. Max
Dieckmann, director of the Research Lab-
oratory for Radio Telegraphy and Atmos-
pheric Electricity at Grafelfing, near Mun-
ich, and can, of course, with but slight
alterations, be as well adapted for telephoto-
graphic transmission over tclephone or tele-
graph lines. Tigs. 1-4 show the arrange-
ment of the transmitting and receiving sta-
tions as well as of the synchronizing device.

The sending station comprises a standard
sender for damped or undamped waves. A
telautographic transmitter is connected up in
parallel to the key. This consists of a clock-
work a, which drives a cylinder b, carrying
at its circumference the picture to be trans-
mitted, and a contact style ¢ which, as the
cylinder is turning, explores the picture in an
helical line. The cylinder and contact style
are connected up to the key either directly
(in the case of small senders) or (in the case
of big senders or if an inversion of the picture
from ‘‘positive”’ to ‘'negative’ is desired)
through the intermediary of a relay R. In-
asmuch as the picture, etc., is drawn with
conductive ink, the circuit will be closed and
a train of waves sent out into space, each
time the style is in contact with some por-
tion of the picture.

The antenna at the receiving end is con-
nected-up to a standard receiver for damped
or undamped waves working on a telephone
over a sound amplifier. The telautographic
receiver is inserted in the place of the tele-
phone receiver or in parallel to it and, like
the sender, mainly consists of a clockwork 4,
a cylinder g driven by the latter and carrying
at its circumference the recording paper, the
recording style ¢ and, finally, an arrangement
for ““synchronizing” the sending and receiv-
ing cylinders, i.e., for insuring uniform work-

ing of the two cylinders. Connection with

the amplifier is not made directly, but
through the relays R2 R3 and a rectifier. A
short description of the synchronizing device
is given in the following:

According to the D’Arlincourt principle,
the uniformity of working between the send-

A Developed View of the Cylinder Showing the
Marks Used for Synchronizing the Receiving Apparatus

ing and receiving cylinders is, in the case of
telautographic methods, generally obtained
by causing one of the cylinders to complete
each rotation slightly before the other, ar-
resting it the time required for the other
cylinder to make up for its delay and, even-
tually, releasing it by the action of an electro-
magnet.

RSO

These Sketches
Show the System
of Picture Trans-
mission by Radie
and Line Teleg-
raphy. It Was
Developed Dur-
ing the War for
the Needs of the
German Army.

AWRHN IR 5

Now, in order not to have to use two forms
of current—differing as to their intensity,
direction, wave-length, etc.—for actuating
the synchronizing device, on the one hand,
and reproducing the original picture, on the
other, Dr. Dieckmann uses the following
ingenious arrangement:

Of the total time available for each rota-
tion of the cylinder, part is used exclusively
for picture transmission, and part exclusively
for synchronizing. Figs. 2 to 4 will serve
to make this clear. For the sake of sim-
plicity, Fig. 2 has been drawn on thc hy-
pothesis that the receiver and sender com-
municatc directly over a wire, it being, of
course, immaterial whether the recorder re-
ceives its impulses over a line of conductors
or by wireless from a radio station. The
dotted sections of the line in Fig. 2 should,
therefore, be replaced by the organs of wire-
less transmission.

As seen also in Fig. 1, the sending cylinder
b is set rotating by a clockwork, the contact
device ¢ being at the same time shifted so as
to explore the circumfcrence of the cylinder
b along a spiral (helical) line, a current being
closed or opened in accordance with the con-
ductive or non-conductive condition of the
various portions of the picture. The clock-
wotrk at the receiving station will, in a similar
way, set the shaft d rotating, which through
the friction clutch f carries along the receiv-
ing cylinder g, unless this be stopped by a
locking device.

This locking device, as represented apart
in PFig. 3, comprises an electro-magnet %, a
stop lever ¢ kept back by a spring, and a cam
k rigidly connected with the receiving cylin
der. The current at the receiving end simul-
taneously flows round the electro-magnet of
the recording style ¢ and that of the locking
device A.

When no current is flowing through the
electro-magnet, the receiving cylinder g is
free to rotate, and the same will be the case
if some current flowing through the electro-
magnet 7, the lower part of the stop lever is
attracted (see dotted position in Fig. 3), pro-
vided that the cam £k is not opposite the upper
cnd of the stop lever. Only in case the pas-
sage of the cam in front of the upper part of

Recesver Sy
Recordey

Rec. ,4/77','/;///." /96’[/}/'[ ‘g//[//[
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This Chart Represents the Ground Divided into
Squares with the Position of Guns as Seen from an
Airplane. This Picture was Sent from ah Aircraft to

its Base by Radio.

the lever 1 coincides with the excitation of the
electro-magnet k, will the receiving cylinder
be stopped, the time taken by the current
through the magnet % to cease and by the stop
lever 7 to be released by the spring.

A band of a width corresponding to m (Fig.
4), and transversal to the direction of rota-
tion, is, on the receiving cylinder, reserved
for synchronizing. This band comprises
three sections, the central picture section n
lying between two sections o and p free from
any telautographic reproduction. The width
of the central section should be such as to
make the time required for passing through
it greater than any possible difference in the
working of the two cylinders.

While the sending cylinder is rotating, cur-
rent impulses will be sent out in a sequence
corresponding to the conductive or non-con-
ductive portions of the picture the style is
sliding over, and these impulses will in the
receiver both actuate the recording style ¢
and excite the magnet b If the cam % then
has once been stopped by the stop lever,
while the contact style ¢ was sliding over thc
picture section #, it will with the next revo-
lution again find the stop lever i ready to
stop for the synchronization, provided that
the width of # is sufficient in proportion to
the necessarily higher number of revolutions
of g. If there is a possibility of the receiving
cylinder g rotating at double the speed of the
sending cylinder b, the band section »n will
have to be of a width more than half the
height # of the picture. If the possible dif-
ference in the rotation of the two cylinders is
less, # may, of course, be chosen narrower in
proportion.
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The Writing Sent by the Process Described in

this Article is Quite Readable and Instructions may’

be Sent by this System Which are not Understand-
able to Any Station but the One to Which it is Sent
as Both Apparatus are Synchronized.

This synchronizer is so safe in working and
so substantial that ordinary gramophone
motors with coarse regulators may be used to
drive the sending and receiving cylinders.

As regards, finally, the production of elec-
trically conductive {or non-conductive) draw-
ings to be used for transmission to a distance,
a number of methods have been suggested,
the use of ‘“fat” pencils for drawing on
non-varnished metal foils having proved
quite suitable. On the other hand, there was
no simple method available for the immediate
reproduction of colored marks at the receiv-

Hgh Zension

This Sketch Illustrates How Colored Pictures may
be Sent by Radio by Means of Special Papers Sup-
porting Some Colors Which are Melted by the Heat

of a Spark Passing Through.

ing station. Dr. Dieckmann, therefore, de-
signed a new process allowing colored marks
to be produced in a most simple manner and
which would seem to be suitable also for a
number of other purposes. Fig. 5 will make
the underlying principle clear.

To the recording surface s there is applied a
thin paper or tissue £ coated with a layer of
an easily melting color, which is turned
toward the recording surface. Below the
recording surface there is placed the con-
ductive lining #. If now a small electric
spark be made to pass between the point of
the recording pencil v and the lining #%, the
heat of the current will be sufficient to melt

BGOSR

: Two Views of
23] the Cylinder
Bearing the
Picture withthe
Synchronizing
System. On
the right it is
Shown In-
stalled in an
Airplane.
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Rough Sketch Sent by Radio. Note the details
Which are Visible. All These Pictures are Here
Shown Full Size,

the color at the point pierced by the spark
and to reduce it to a liquid condition. The
recording surface at that point is thus cov-
ered with an adherent color solidified im-
mediately as the spark ceases. Some brands
of carbon paper, such as used in typewriting,
are quite suitable, both the carbon and re-
cording sheet being chosen as thin as possible.

A comprehensive set of tests was made
between ground stations as well as between
aeroplane and ground stations. Each orig-
inal sheet was 13x18 c¢m? in area, of which
about 13x15, 1.e., about 200 cm?, corresponded
to the picture proper. With screws having
an 0.8 mm. thread, the width of the picture
comprised about 180 strokes, while in the
case of a satisfactory adjustment the length
of the shortest marks likewise was about
0.8 mm. The awailable picture area thus
could be covered with 160x180=28,800 pic-
turc elements. About five to six minutes
were required to cover the whole picture
sheet, 80 picture elements being produced in
less than a second and 4,800 in a minute,
This limit should be warranted in order to
insure reliable working of the electro-mag-
netical relays.

Some of our pictures were taken during
tests made in October, 1918, i.e., immediately
before the end of the war. The method, in
this connection, was found fully suitable for
the transmission of topographic sketches, re-
ports, etc., from aeroplanes to the ground.

]
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Advertising by Radio,
Can [t and Should It Be Done?

Advertising by Radio Cannot Be Done; It Would Ruin the Radio Business, for Nobody Would Stand for It.

By J. C. McQUISTON*

Qoo

Mr. McQuiston in this Article, Explains Why.

are not yet known. The popular re-

ception. given to it during the past
year has been sufficient to stir the whole of
our population. Radio now takes the place
of both the weather and health as the chief
subject of conversation. It is no wonder
that just as soon as the public recognized
the use of radio, advertisers gave considera-
tion to this wonderful agency for spreading
selling information. The experience that
has been gained in the short time that the
radiophone has heen rendering service to
the general public may even now give us a

*Manager, Dept, of Publicity, Westinghouse Co.

Radio

ABORIOUSLY the lump of bed clothes
I untangles and a sleepy-eyed student

THE full possibilities of the radiophone

emerges from his night’s snooze.
Yawning and grunting like a pig in a mud
hole, he finally

clutches at a pair of
radio phones and ad-
justs them on his
ears. Then he puffs
his pillows and sits
up. Reaching for a
notebook and pencil
on a nearby chaitr, he

grumbles :
“Oh Lord, what a
tough old world

These confounded
early classes get my
goat. The idea of
waking a guy at this
hour of the day.
AAAAAH-phump!”

Then he starts tak-
ing notes in a book
as they come by ra-
dio.

Such is the manner
in which the future
University  student
will do his work.
No longer is it going
to be mnecessary to
bolt a breakfast,
madly catch a «car,

d Attending the Univer:
race to class, flop

sity Courses by Radio.

fair idea of some important limitations to
this wonderful medium.

Whatever statements, however, that are
now made are hased wholly upon the pos-
sibilities of the present development of radio
sending and receiving apparatus. Of course,
what may follow no one can tell, hut even
with the present limitations the radiophone,
as a means of hroadcasting from a central
point to great distances, will prove a wonder-
ful benefit to mankind.

By way of prcface, I wish to say that ra-
dio broadcasting will not, in my opinion, sup-
plant, or interfere with newspapers as a

By LUCIAN JENNESS

into an overheated room, and listen to a
dry discourse on the reaction of protozoa
to the stimulus of tantamount quantities of
amalgamated sufflex—or words to that effect.

How Would You Like That Boys?
‘Would Often Run Down.

medium of disscminating news,
nor with concerts, churches,
theatres or movies, as entertain-
ment features.

On the contrary, it has been
proved that the broadcasting of
news bulletins by radio, and the
publication of radio programs
have incrcased materially the
circulation of newspapers. I
will risk the statement that since
radio broadcasting was begun,
the total circulation of all news-
papers has been considerably
enlarged, and I helieve the puh-
lishing of radio broadcasting
programs and other features
pertaining to radio by the news-
papers have been responsible in
a very large measure for this

increase,
Churches that have broad-
casted their services have

actually found that the attend-
ance of services has increased
rather than diminished; and al-
though it is true that some few
members of the church may
prefer to hear the services
while lying in bed, there are
hundreds who never go to church and who,
hearing the appeal of the pastors, are not
satisficd to reccive all their sermons by
radio, but will respond to that natural de-
sire to hear direct, and to see the speaker.

The same thing is true with reference to
amusements. Certain amusement houses
have had connection with our radio service
for over a year and they are very glad,
indeed, to continue the service because the
hearing of artists by radio simply intensifies
the desire to actually be present in the the-
ater to witness the performance.

(Continued on page 332)

to Supplant Universities?

Instead, the future pursuer of knowledge will
tune in on a radio concert of an all-night
party that has not broken up at this time.

Reports from Universities throughout
the country show
this situation to be
no wildcat dream but
an actual fact today.
Tufts College 1n
Massachusetts is
broadcasting twice a
week to more than
35,000 persons, scat-
tered from Wiscon-
sin to Florida. TIts
gigantic wireless
towers at Bedford
constitute a real ra-
dio college. Officials
of that institution
have organized a
special  faculty to
give a course of
lectures by the
air,

Not only in the

East, but in the
West, schools are
busily engaged in
wireless  broadcast-
ing. Wisconsin has
achieved the first
‘(‘vgireless newspa-

ontinuwed on

Guess the Battery page 334)
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Radio Humor

YARIO*

NOTHIN,

g v N 2 i
NIT S e

The Nightly Heir Schedule. “Tuning
u = —From Judge

The Only Apparent Advantage of This Type of

Station Is That Absolutely No Apparatus Is Re-

quired. They DO Say, However, That the QRM
Is Somethin’ Awful.

1. Jack. 8. Knob. 15. Contact Point ., 21, Loud Speaker. 28. Buzzer,

2, Panel, 9. Dial. Switch. 22. Amplifier. 29. Ammeter.

3. Hard Rubber. 10. Socket. 16. Plate. 23. Tickler. 30. Two-Step.

4. Plug. 11. Key. 17. Honeycomb. 24, Spark Coil. 31. Loose Coupler.
5. Binding Post. 12. Howl. 18. Grid. 25. Condenser. 32. Transformer.
6. Vacuum Tube. 13. Copper. 19. Antennae. 26. Arc. 33. Cat-Whisker.
7. Crystal. 14, Counterpoise. 20. B Battery. 27, Variometer,

Beginners Sometimes Find It Difficult to Interpret the Wsual Radio Circuit Diagrams. If They Think

This Method Looks Easier They Are Welcome to Use It, The Diagram at the Tap Is the “Hook-Up”

of a Crystal Receiver with an Amplifier and a Loud Talker. Try Drawing the Hook-Up of a Super-
Heterodyne and Power Amplifier by the Same Method!

WELL 'm A PRONIBITION OFFICER
AND Tou'LL HAVE To cuT ouT
RECEIVING 'DAMP  WAveS CAUSE
THAT MUST BE THE wAY THE
BooZE 1§ comin' InTO THIS

SOMEBODY ToLD |
ME THAT YouVE
BEEN HECEIVING
DAMP" WAVES 1S
THAT RiGHT

ARE You THE

FELLOW WHO

WORHKS THIS

oUT FIT
>

} RECEWE
“DAMPT WAVES

A SHORE
STATIONM
UNDAMPED

—From Juige

Shore Stations Have the Reputation Amongst
Operators of Being Rather Lonesome, But If
Thatw Ara AUl Tila Thic Man W Dawtd o0 AL
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Potash and Perimutter Discuss This Here
Radium Broadcasting

“Wachsmann Tried to Tell Me It Was a Sopran?
Solo by the Name ‘Land of the Sky Blue ”WateA
with the Amplifier Not Working Right.

E and Rosie was over to the Gar-
funkels last night, Mawruss,
and listened in on one of them
radium  sets which  Garfunkel
hought it a couple davs ago,”

Abe Potash remarked to his partner, Morris
Perlmutter, recently. “We could hear a
foller in Newark delivering a lecture on
Some Common Discases of Pouliry just as
plain as if he would have heen in the next
room with a blanket over his head and his
mouth full of mush.”

*1 heard the same lecture over to Wachs-
mann's electrical supply store on Lenox ave-
nue, and Wachsmann tried to tell me it was
a soprano solo
by the name
Land of the Sky
Blue Water with
the amplifier not
working  right.”
Morris Perlmut-

ter said. Q&\:
"Well, you v

didn't miss much & s W2 PN

cither way.” Abc &S » % a

said.  “In fact, CORN 77

Mawruss, one ot 1 12

the best things

vou can say for
this here radium
hroadcasting as a
means of spend-
ing what some
pecople call a
pleasant  cvening
1s that outside of
the initial cost of
the machinery,
viunderstand, yvou are getting something for
nothing, and you can alwayvs figure that
something which vou get for nothing ain't
worth even that much.” :

“Still, Abe, you've got to admit that it's
a wonderiul thing how a feller like Gar-
funkel can sit i his own home on 110th
street and hear a lecturer in Newark deliver
a talk on Sowe Common Discases of Poul-
try even though Garfunkel is in the pants
husiness and the only one usc he can get
out of the information he receives from such
a lecture is that he would swear off eating
chicken fricassce in Wasserbauer’s {for the
rest of his life,” Morris remarked.

“Say! I've been steering clear of Wasser-
bauer's chicken fricasee long hefore this here
radium broadcasting was cver discovered,
which after a chicken has heen dead for as
long as them cold storage chickens that Was-
serhauer uses in his chicken fricassee, Maw-
russ, it's immaterial to me what a radium
broadcasting lecturer says such chickens died
of,” Abe declared.

Ay

By MONTAGUE GLASS

BEDTIME STORIES AT 11:30

“Well, of course, lectures like Some Comn-
aon Discases of Poultry ain’t the only turn
on the program of them radium broadcasting
performances, Abe,” Morris said.  “Every
once in a while—say a couple of times a day
—somchody sings The Rosary, and then of
course there is the bedtime story, which in
New York gets sent out somewheres around
7 o’clock.”

“You would think that the people which
is  running  such  an
up - to - date invention
like this here radium
broadcasting would
know that the time to
send out bedtime sto-
ries for New York
children is not earlier
than 11:30," Abc re-
marked, “which Gar-
funkel tells me that
they tried to arguc
with  their little hoy
Junior that he should
ought to go to bed

right after hearing
the bedtime story

from the Newark
broadcasting station,
and the kid gets so
sore, y'understand, he
goes  to  work and
smashes ffteen  dol-
lars worth of appara-
tus on them.”

“In this year,
1922, farming
ain’t nearly in
such a bad way
as Foreign
Exchange.

AT s

“It's very casy to do that much damagc
to one of them outfits, Ahe” Morris said.
“I scen some of them in Wachsmann's clee-
trical supply store which had starting and
lighting systems on 'em like a Rolls-Royee
already and you could hear programs heing
performed as far away as Boston.”

“Then T presume if Garfunkel wanted to
spend more money for his machinery, Maw-
russ, he could hear somehody sing The
Rosary from even San Francisco even,” Abe
said.

“Further than that, too,” Morris replied,
“which in former days you could get crazy
by some one singing Stlver Threads Awony
the Gold from the next fat or mayhe a
couple of houses down the street at the
furthest, but now there don't scem to he 1o
limit to the distance from which you could
he annoyed that way, especially if the elec-
trical supply housc talks you into buying one
of the more expensive radium outfits.”

A LECTURE ON OIL
“That seems to be the drawback in one
of them radium outfits as compared o a
phonograph, Mawruss,” Abe said. “With a

phonograph you can put on whatever record
you want, and you could listen to one of
these here Taschas, Jaschas or Saschas play-
ing something elegant, a classical selection
on the fiddle, y'understand, or you could get
a hearty laugh out of Harry Lauder—pro-
vided

the children ain’t got the record
scratched up too
much, yunder-
stand, but with
this  here ra-
dium broadcast-
ing outfit,
Mawruss, you
ain’t got no
choice m the
matter.

“"You sit
down all set to
listen to a little
¢ o od music,
vy understand,
and instead of
anyhow Galli-
Curci, you get
sprung on vou
from the broad-
casting station
at Albany JKX,
Tenth Aunnal
Meeting of the
Board of Direc-
tors of the
Iron Dike and
Land Reclama-
tion Company,
or maybe it will be a talk on Why Lubrica-
ting Oils Lose Their Viscosity by Hiram J,

“The Kid Gets So Sore, Y’under-

stand, He Goes to Work and

Smashes Fifteen Dollars Worth
of Apparatus on Them.”

Lebkuchen, Editor and Publisher of The
Lubricating Qil World”
“There is other advantages which the

phonograph has over the radium broadcast~
ing apparatus, Abe,” Morris said. “Any
schilemiel could run a phonograph if he's
got gumption enough to wind it up and put
m a new needle occasionally, but while you
ain't got to he a mechanical genius exactly
to operate onc of them radium outfits, y'un-
derstand, still a clumsy feller like you which
could Gott soll huten injure himself for life
opening a safety pin. yunderstand, would
better leave one of them outfits alone if vou
don’t want to be clectrocuted exactly.”

“Is that so!” Abe exclaimed. “I've got

just so much mechanical ability as you'ze
got, Mawruss, cven if I didn't operate a sew-
(Continued on page 331)

“It Would Feel a Whole Lot Better if You Was in
the Hospital for Something Legitimate Like Being
Run Over by a Taxicab.”
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A Simple and Practical Variable Condenser
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Such a Condenser May Be Used as a Vernier or May
Be Madc to Have a Greater Capacity By Using
Mica Dielectric.

he variable condenser has always been

the bugbear of the amateur who con-

structs his own apparatus, inasmuch

as he 1s usually not equipped with the

tools necessary for the building of an
officient rotary condenser. The following is
a description of a variable condenser, which
pussesses all the good qualities of the rotary
condenser and yet so simple in construction
that it can be built by the average amateur
with ordinary skill at handling tools.

NE of the greatest difficulties con-

fronting the amateur in the build-

ing of his own radio set is. in a

great many cases, the cabinet,

Many a set, otherwise a model of

neatness and efficiency, is housed in a case

that is anything but professional in ap-
pearance,

With the thought of offering some sug-
gestions to overcome this condition, two
styles of cabinets are shown, both of which
are comparatively simple to make and if
properly made present a good appearance.

Almost any well-seasoned wood, if given
a good finish, is suitable for cabinet con-
struction, but mahogany, quartered oak and
walnut make especially nice boxes and the
slight difference in price between these woods
and the cheaper varieties is more than over-
come by the satisfaction derived from own-
ing a “real mahogany” or walnut cabinet.
Aside from this, the better woods are natur-
ally more beautiful in appearance and take a
good finish to a better advantage.

Quartered oak can generally be secured
from Jocal lumber dealers, hut walnut and
mahogany are sometimes hard to obtain.
Most towns hoast of one or more cabinet
shops, store fixture huilders or furniture re-

The Typical Cabinet for Regenerative Receiver and
Amplifier.

By J. A. FRANK

Tor a given capacity this type condenser
takes up less space than a rotary condenser
and is 1ts equal in both efficlency and me-
chanical strength. As it takes up a pancl
space of only 214" square, it is ideul for per-
tuble sets and all cases where compactness is
of prime importance. Furthermore it can e
built at o minimum of expense, consistent
with efficient operation. No machine work
other thun the drilling cf the holes in the vari-
ous parts is necessary, and all its parts are
of standardized stock, readily obtainable on
the market.

The principle governing its operation i3
very simple. By looking at Fig. 2, it will be
seen that variation of capacity is obtained by
increasing or decreasing the amount of wr
space separating the two plates “A" and
“BCTOA very high capacity is obtained by
the use of an extremely thin mica washer
“C,” which takes the place of the air dielec-
tric for the higher capacities. As the mov-
able plate “B” travels along the screw “1,"
the capacity is varied from maximum to
practically zero.

The construction will be casily understood
from the drawings. The base and top panel
are each 214" squarc. They were made by
cutting a 53"x21¢"x14" bakelite panel exactly
in half. Clamp the two pieces together and
drill the four holes at the corners for the
standards. While still clamped together,

Radio Cabinets
By L. M. KLINEFELTER

For Portable Sets Such a Box Is Most Convenient.

pairers who carry a small supply of these
woods and are willing to sell in small quan-
tities.  As 14" to 34" is the usual thickness
for radio cabinets, you can have inch lum-
ber resawed, or split, thus getting two square
feet for every board foot you buy. This
should then be dressed on both sides to as
near as you can get to 34”. Unless you
have access to a school manual training shop
having power saws and planer to do this
work, or some similar shop where you can
have it done, it is better to buy your material
already dressed to proper thickness.

Coming now to the construction of the
cabinets. The one shown in Fig. 1 and Fig.
2 has a hinged top and is for portable sets
and instruments, such as wavemeters, while
the one in Fig. 3 is of the usual front panel
variety, Both are made without the use
of the mitre joint, which is likely to prove
troublesome to the amateur.

To make the portable hox, first get out the
bottom and ends.  The bottom should be
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Top View of the Variable Condenser. Note the Dial

With the 360° Scale.

drill a 3g” hole through top and half way
through the base for the center revolving
screw "1 Unclamp the pieces and re-
drill the center hole in the top panel to ac-
commodate the threaded portion of the bush-
ing “F" Figs. 2 and 3. This will insure
the holes in the two pieces exactly corre-
sponding when the instrument is assembled,
(Continued on page 288)

about 1/32” larger each way than the panel
you are going to use in the box. The length
of the ends will be the same as the width of
the bottom. The width of the ends, which
determines the inside height of the box, will
depend upon the size of the instruments be-
low the panel.  Allow 114” for dials and 14"
for sawcut and for smoothing up and match-
ing edges after the box is cut open.

Apply glue to the ends of the boltom, let
it soak in and apply more. Then nail on the
ends with 347 or 17 brads. Now apply glue
to the ends of ends in the same way and to
the cdges of the bottom, and nail on theg
front and Dback, which will be the same
width as the ends, and whose length will he
the length of the panel plus the thickness
of the two ends. Be careful not to get a
brad on the line where you are going to saw
off the top. Glue and nail on the top and
the box is made.

Now set all nailheads below the surface
with a small nailset and blockplane onds of
sides and top even with the surface of the
box ends. With a piece of coarse sand-
paper on a block, sand all over thoroughly
to remove planer and other marks. While

it is usually considered better practice to
scrape or plane out these marks with a hand
(Continued on page 282)

Showing the Details of Construction,
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How to Build a Loud Speaker

i
Soft Rubber fods §'Thick

Rounc #e8ad wWood Screws

for mounting ir case

Mounting of the Telephone Receiver in the Base

GREAT many designs of loud-spcak-
A ing receivers are on the marlket today,

all with metal horns of some form or
other. With practically no exceptions, these
devices reproduce music and voice with a
harsh, metallic sound similar to old models of
the phonograph. The present models of loud
speakers are somewhat smaller in size than
the wooden horn described in this article.
They are designed to be placed on a table or
stand, while this wooden horn is of sufficient
size to stand on the foor, in the parlor or such
places where a finished picce of apparatus is
necessary. This horn, as described here, will
stand from 36" to 40" high, and requires a
floor space about 10" squarec.

The reproducer unit is a Baldwin type *“C"
mica diaphragm telephone. It is mounted in
the box at the base of the horn, the method
of which is shown in the cross sectional draw-
ing of the base. The receiver unit is' clamped
against the top of the basc by a wooden
strip, held in place by two long wood screws
passing through the strip into the top of the
box. Pads of rubber arc placed wherever the
receiver case touches the base. Pieces of an
automobile inner tube will serve this purpose.
The phone should be mounted firmly, but not
tight enough to crack the case.

The dimensions of the base are of minor
importance, as long as the base is large
enough to keep the horn upright, a size from
9" to 10" square being about right for the
horn described here. The height of this box,
or base, should be about six or seven inches.

By PAUL G. WATSON

The hardest feature in con-
struction is the bending of the
front and back panels at the
horn. The proper way to do this
is to boil the parts to be bentin
water for several hours and then
bend them over a form, on which
they are allowed to dry. Much
of the tendency to spring out of
shape is eliminated by this me-
thod of bending. The cleats

shown in the assembly drawing
prevent the thin material from
bending or warping after it has
been put in place. They should
be fastened with small Dbrass

SHHgeRnm
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Sucha Wooden Horn Amplifies the Sound Produced
By a Telephone Receiver, Thus Making a Loud
Talker Without a Tiny Sound
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Shape and Dimensijons of the Pieces Needed for the_Construc-

tion of the Horn

wood screws and glue. Only cleats necessary
for strengthening the horn are shown in the
drawing. A much neater appearing horn can
be had by working these cleats into a systen1
of paneling. To bring out the points where
strength was needed, the remainder were
omitted. The cleat passing under the front
panel, having the short bend, should have its
upper side rounded to fit this bend, and should
be glued and screwed in place. In any case,
where cleats are added, it must be on the out-
side, to give a clear passage for the sound.

The four pieces of the horn are fastened
together after bending and drying, with small
nails and glue. The joints in the straight
section of the horn can be strengthened by the
addition of triangular blocks, glued in the
corners. A small brass bracket may be placed
under the cleats at the large end of the horn
to hold the joint together if necessary. The
lower end of the horn should be squared off,

. and is fastened to the base by four triangular

wooden blocks mitered around the lower end
of the horn. These blocks should be screwed
and glued to the horn, and then fastened to
the baseboard in a like manner, making a very
rigid joint.

The remainder of the base is put together
with round head screws and has no compli-
cated details, being only a simple wooden box,
made of 14" stock, while the bottom or base-
board is made of 34" stock. A small hole is
drilled in one side for the phone cord to pass,
or, if desired, a pair of binding posts can he
placed on the top of the base.

(Continued on page 278)

The Construction of an [deal Short-Wave Receiver

By EDMUND S. SMITH

account of the high cost of these excellent
sets. For this reason, they usually buy
or make regenerative sets which, however,
are not nearly as efficient. Itis
the purpose of this article to
describe the construction of a
very efficient short-wave regen-
crative set using the Paragon
R. A. Ten Single variometcr
circuit, with a few improve-
ments.

and switch losses. The large diameter of these
coils is also partly responsible for their
success. The particular design of this type of
coil is due to Mr. A. L. Groves. He, however,
used them in the standard tickler-feedback

(Continued on page 278)

HERE are a great many amateurs
who would like to own a Paragon
R. A. Ten, but are unable to on

Tickler
Copling
The main difference between
the set shown in the photo-
graph and a Paragon is in the
use of two Groves coils in place
of the variocouplers. By direct g
. . . OVES
comparison in three different Carl
stations, these have been found
to be superior to a vario-
coupler. The reason is obvi-
ous, in that these coils are
#not tapped, thereby doing
away with dead-end effects

QrAI0 WS 1922

\0015 Mf

The Hook-Up is Similar to That of the Paragon
Receiver

Mr. Swith’s Set; Note the Special Coils and Arrangement of Parts
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Winding and Using Hoheycomb Coils

Wmdm’:gs

Thire fibre cover 5/,'/;7\

By HARRY L. GRAY

Wind according to the pat-
tern, as shown in the drawing,
Start at a peg nearest the con-
tact and wind to the 13th peg
on the opposite side, which is
just half way around, and then
back to the next peg ahead of
the one you started from.
When you have continued in
this manner until all the pegs
have a wire on them you will
have 25 turns, or one layer, on
the coil.

I
/&

Use No. 24 cotton or silk-
covered wire for wave-lengths
up to 1,000 meters, and on the
larger coils a finer wire may be
used to save space; in this case

‘When the Coils are Wound, Some Fibre Strip is Placed Around
to Give Rigidity and to Protect the Winding

HE Honeycomb, or lateral wound
coils, have been found to be very
efficient on all wave-lengths, and the
station which is equipped with thesc
coils will be able to receive from all
stations, no matter what the wave-length
may be. The very shortest or the very long-
est waves may be received on the same set.

The tuning is all done by variable con-
densers or variometers, according to the
circuit used.

The amateur can easily wind these coils
for himself by following the directions herc
given. Also the manner of mounting here
described, I think, is much simpler and
neater than that which is generally used.

To begin with, procure some good card-
board tubing which is two inches, inside
diameter. As the coils are to be one inch
wide, the tubing should be cut in sections
of that width.

Have a block turned to fit this tubing
nicely. If it is not possible to have it turned,
it may be whittled. Place one of your tubes
on this and mark two lines at the edge of the
tubing. These lines are then marked off
evenly with a compass into 235 spaces, then
small brads should be lightly driven on these
lines on the spaces.

Before the tube is placed on the block,
however, the contact strips should be placed
on the tube. These are merely strips of thin
brass or copper about 14" wide. It should
be clinched on tightly, as shown in the draw-
ing. When you are ready to wind, solder the
end of your wire to one of these contacts,
so that 1t will be covered with the winding,
also solder another short piece to the other
contact, and when through winding, soldcr
the end of the wire to this short plece. The
suldered joints will then be concealed,

as fine as No. 30 may be used.
I have never seen enameled
wire used on these coils.

The following number of turns have been
found satisfactory on wave-lengths as given:
25 turns, up to 400 meters; 35 turns, 400 to
600 meters; 50 turns, 600 to 800 meters;
75 turns, 800 to 1,000 meters; 100 turns,
900 to 1,200 meters; 300 turns, 1,500 to
2,500 meters. Other wave-lengths may le
vstimated from these figures.
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A Simple Type of Coupler for Home-Made Honey-

comb Coils.
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The Coils may be Wound by Hand Around a Piece
. of Wood into Which are Driven Nails.

The wave-length will depend considerably
upon the size of aerial used, also the capacity
of the condensers. The variable condenser
on the primary should be of .0015 M. F. and
should be arranged with a switch so it may
be connected either in series or parallel.
The secondary variable condenser should
be of .001 M. F.

After the coils are wound, a cover strip will
improve the appearance. This is made from
thin fiberboard, but cardboard may be used.
A row of diamond-shaped holes should be
cut along the center of the strip. The strip
is then glued on and wrapped with twine
until the glue has set. The winding will
project slightly over the edge of the tubing,
s0 the cover strip should be made slightly
wider than the tube. After the cover is glued
on and set, remove the twine and smooth
the joint in the cover with sandpaper. The
coil should then be dipped in white shellac
of the Dbest grade, or better still, celluloid
varnish, which can be made from the follow-
ing formula:

Amyl Acetate........ ... ... 1 pint.
Fusel Oil (refined)........... 14 pint.
Benzine. .. ............... .. 34 pint.
Wood Alcohol............... 31 pint.
Castor Oil (by weight).... ... 1 ounce.

Soluble Cotton........... ...
(Continued on puge 274)

2 ounces,

A "ow Uoltage Filter for Radiophones

VERY efficient Afilter
for the plate voltage

A

By EUGENE W. APPLEBAUM

I

© Connect them as in Fig. 1,
50 that in the complete filter

o About & or 8 coils v series.
Arim Sec Lo \ i e e

of a radiophone sct ( the reactance or impedance
can  be constru;ted \.v1t|1 a _ = _—— = o= —le —ie =i on the positive side of the
few telephone induction or i W Vo ot generator will approximate-
repeating coils and telephone A VU S  ly equal that of the negative

condensers. : Pl ! side.
Induction coils with a 2 i The filter condensers may

very small ratio, from 1-1 to
3-1, will work hest, The in-

F/'g. 4

sulation hetween the pri-
mary and secondary wind-
ings is sufficient for the
voltages usually used on the
five watt tubes. About six or

7 mids.-

!
/

10 Volts
AC

BT

eight of these coils will filter
out the usual generator hum
very nicely, but more of
these coils should he used on
rectified direct current.

Fig. 2

70 [if_connection
of inguctance

F/’_g, 3

Coils and Standard Telephone Condensers.

Telephone lncuclier,

A Very Efficient Filter Circuit may be Constructed with the Secondary Win 'ings of Spark

he made up of ordinary pa-
per dielectric telephone con-
densers of one or two mi-
crofarads “capacity.  These
condensers may he -pur-
chased rather cheaply: mak-
ing it possible to build a
_condenser -of . from 10 to 20
microfarads capacity.
These condensers are just
(Conitnued on page 270)
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Practical Information oh Reception
of Radio Signals
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Fig. 4

This Diagram is of a Fleming Valve, the Simplest
Vacuum Tube Rectifier.

: E have seen that the purpose and
Vi/ usefulness of the detector is to con-
vert the received current of high fre-
quency into direct current which is necessary
tuv  operate telephone receivers.  Various
forms of detectors which accomplish this
end have been used in the past including the
original coherer, the magnetic detector, the
clectrolytic detector, the crystal detector and
the vacuum tube detector. All of these ex-
cept the last two have become obsolete and
these two are the only ones in common use
today.,

We have previously seen that the crystal
detector makes audible the high frequencies
of incoming signals because it rectifies them;
or in other words, allows current to pass in
only one direction. The rectified current
consists of a series of pulsations which pass
through the windings of the telephone re-
ceivers and cause the diaphragms to vibrate
at a frequency which, in the case of radio-
phone signals, would correspond with the
tones of the music or voice being sent out.
We have also seen that for long distance re-
ception a detector having more sensitive and
stable characteristics than the crystal type
is very desirable. These desired features
are cmbodied in detectors of the vacuum
tube type.

The simplest form of vacuum tube
tector acts as a rectifier in
much the same way as does
the crystal. as in Fig, 1L

de-

By B. BRADBURY

current tends to reverse. The two metallic
parts, or electrodes, are securely sealed into
the glass tube and the tube is then pumped
out until it is almost entirely free from air.
One electrode, the plate, is generally formed
of thin sheet metal, while the other, known
as the filament, is made of small wire and has
hoth ends brought out through the glass. By
connecting the two ends of the filament to a
hattery, A, of suitable voltage, it can be
heated by the battery current to a tempera-
ture which will cause it to glow brightly.
When the filament is thus heated, the space
between it and the plate becomes a conduct-
ing path for the flow of current if the volt-
age on the plate is positive, but the high re-
sistance 1s maintained to prevent the flow
of current if the voltage on the plate is
negative. In this way, as with the crystal,
o pulsating current is produced which vi-
hrates the telephone diaphragm and produces
sound.

The sensitiveness of the vacunm tube is
greatly increased by the use of a third elec-
trode, called the grid, which is essentially
a metallic screen of fine mesh.  This screen is
placed between the filament and the plate as in
I'ig. 2 and its function is to control the flow
of current from plate to filament through the
telephone circuit. It will be scen that be-
sides the A battery for heating the filament,
there is also a second one, commonly called
the plate battery, or B battery. This is con-

nected in series with the telephone receivers,

so that the positive terminal is next to the
plate and the negative terminal is next to
the filament.  When connected in this way
there is a stcady flow of current {rom the
B battery through thc tube. This current
can be controlled by applying a small voltage
between the grid and Alament. When the
voltage on the grid is negative, it has the
effect of decreasing the current in the tele-
phone circuit, and when the grid voltage is
nositive it allows the plate current to increase.
In this way the feeblc alternating current
of an incoming signal can be applied to the
grid and filament and used to control the
flow of direct current from the B hattery
through the telephone receivers. Thus the
effect of the signal is multiplied through

In order for the tube to rec-
tify it must allow passage of
the received alternating cur-

S

rent in one  direction and
prevent the passage of cur-
rent in the opposite direc-
tion. To bring about this
vesult it is obvious that
something must be done to

|

Fig. 2
Connections of a Three-Electrode Vacuum Tube in
a Receiving Circuit.

the relay action of the tube and produces
considerably greater action of the tclephone
receivers than could be obtained by simple
rectification as previously described.

With tubes as designed for common prac-
tice the sensitiveness of operation is greatly
increased by inserting a small condenser in
parallel with a high resistance in the grid
circuit as at X. The actual phenomena
taking place within the tube are then some-
what different from what they were without
the condenser, but the action on the telephone
is fundamentally the same in that the current
from the B battery is made to rise and fall
on account of the feeble impulses of the re-
ceived signal.

Vacuum tubes can also be made more sen-
sitive by admitting certain gases into them
during the process of manufacture. The
presence of the gas causes a greater change
in the telephone current with a signal of
given strength and thus produces stronger
vibrations of the telephone diaphragm.

Before leaving the subject of the detector
it will perhaps be well to consider some of
the details which must be observed in order
to secure efficient detection and thereby ob-
tain the hest signals. o

Refqrrin_g to Fig. 3, we have a vacuum
tube circuit arranged for simple detection.

In order to operate such a
circuit with good results
it is necessary to know
the values of the different
electrical constants.

We have previously seen
that a detector tube consists

L
-

= 1u

essentially of three elements,
a hlament, grid and plate,
enclosed in a glass hulb
which has been evacuated.

lower the resistance of the
tube, for current flowing in
one  direction and to keep
the resistance high when the
" *Continued from the July issue
ot Rabpro NEws.

tRadio Dept. General Electric Co.

Diagram of Connections for a Receiv
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Fig. 6

er with Vacuum Tube, Detector and Amplifier.

The filament is lighted by
the “A” battery to a bright
red heat, and when thus
lighted gives off an electron
emission which serves as a
conducting path for the “B”
(Continued on page 290)
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14 YEARS OF KNOWING HOW

IF experience means anything to you, the
- fact that Murdock Recewers have been
delivering satisfaction on a “ money-back "
basis for 14 years will influence your choice.
Those years of experience have finally resulted
in the No. 56 Murdock Headset which com-
bines rugged strength with clear, distinct
reproduction of voice and music. Each ear
piece is ““ Murdock Moulded” into one du-
rable unit, capable of protecting the delicate
adjustments through years of rough use. The
improved signal corps type headband adds
the feature of comfort.

Go to your dealer and examine Murdock
Phones before you buy. Compare their du-
rable construction. Test their sensitiveness.
Convince yourself that there are no other
phones so good at so low a price. And then,
after you have bought, the 14-day trial offer
assures you of satisfaction with your purchase.

PRICES—2000 OHM $5.00—3000 CHM $6.00

WM. J. MURDOCK, 344 Carter St., Chelsea, Mass.
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2l Jewel
(/?urlz Jton

Adjusted to the Second 21 Ruby and Sapphire Jewels
Adjusted to Temperature 25 Year Galg pStmta Case

Adjusted to Isockronism  Your Choice of Digla
Adjusted to Posttwns (Including Montzﬂmurrﬂ R. Dig})
New Ideag in Thin Casos

Y700

‘Dou}n

Only One Dollar Down will buy this masterpiece of
watch manufacture. The balance you are allowed to
ay in small, easy,monthly payments. A 21-Jewel
atch—is sold to yon at a price much lower than
that of other high-grade tratches. Besides, you
have the selection of the finest thin model designs
and Iatest styles in watch cases. Write for FREE
‘Watch Book and our SPECIAL OFFER today.

Writesbsss,

Get the Burlington Watch Book—write today. Find
out _about this great special offer which is being
made for only a limited time. You will know a great
deal more about watch buying when you resd this
book, You will be able to *‘steer clear’ of the over-
priced watches which are no better. Wnte for
watch book and our special offer TODAY

Burlington Watch Company

Dept. €594, 19th St., and Marshall Bivd., Chicago

TRY “WECO”

“You Will Like Trading With Us”’

IMMEDIATE DELIVERY ON THE
FOLLOWING MATERIAL

Complete line of SIGNAL Tuning and Loading Coils

Radiotron UV-200, dectectors §5.00
Radiotron Ui amplifie: 650
Radiotron T¥ 2, 5 watt powe 8.0)
Aerjotron Tules, all types

Westinghouse Aenﬂ]a “Senio 65.00
Westingbouse RC Sets. 132.50
Clapp-Eastham HR and 40 00
Conneeticut J-110, 3,000-ohm Tolqvhon 7.00
Federal No. 53- \\’ 2,200 -ohin ’Ic]vphuu 8.00
Western Electrie, '1_\1)0 1004-A. . 12.00
King Amp-li-totes, # loud speaker,

Your own telephones. ., ......... 12.00
Electrose 4” Dial, very handsome. 1.50
WECQ Sockets, all moulded, very .75
WECO 270° Rheostat Dial No. 3 .90
WECO 87 Dial, No. 307, haudsome 100
WECO 4” Dial, No. 306, handsome, 1.45
Bracli Tightning Arresters, inside type 2 50
Brach Lightning Ar , outside type 3.00
Paragon Amplifying Transformers 5.00
Distributers for Radio Corporation, Clapp-
Eastham, Federal, Electrose, Signal, General

Remler, Ace, Ever-ready, Klos-

Radio, Acme,
Baldwin, Chelsea and

ner, Murdock, Frost,
others.

WHITALL ELECTRIC COMPANY

WESTERLY, RHODE ISLAND
Dealers write for catalogs and discounts

CUT PRICES

Radio Service V. T. Sockets. . SO 80
No. 14 Solid Copper Acrial Wire, pound.

Seven-strand  Copper Acrial Wire, 100 fe .85
Cyclone Small “B” Batteries, 22% .90
0z M. F. Phone Condense 25
005 ML F. Grid Condense .25
Titan Stovage Batteries, G-volt

KENSINGTON RADIO SUPPLY CO.
4416 18th Ave. Brooklyn, N. Y.
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Single Lavers {(nductances

(Continued from page 261)
TABLE I—VALUES FOR K

2a . 22 2a 2a 2a

b K 3 K b K T K T K
0.00 1.,0000 .20 0.6475 2.80 0.4452 5.40 0.3050 17.0 0.1394
0.0 9791 1.25  .6381 2.90 .4370 5.60 2981 18.0  .1336
0.10  .9588 1.30  .6290 3.00 4292 5.80 ,2916 19.0 .1284
0.15  .939] 1:35  .6201 3.10 4217 6.00 2834 20.0 .1236
0.20 9201 1.40 L6113 3.20 4145 6.20 2793 22.0 .115]
0.25 0.9016 1.45  .6031 3.30  .4075 6.40 ,2739 24.0 .1078
0.30 8838 1.50 0.5950 3.40 4008 6.60 2685 26.0 .1015
0.35  .8665 1.s5  .5871 3.50 0.3944 6.80 2633 28.0 .0959
0.40 . 8449 1.60 .5795 3.60 .3882 7.00 0.2584 30.0 L0910
0.45  .8337 1.65 .5721 3.70  .3822 7.20 2537 35.0 0.0808
0.50 0.8181 1.70  .5649 3.80 3764 7.40 2491 40.0 .0728
0.55 .8031 1.75 0.5579 3.90 3708 7.60 2448 45.0  .0664
0.60  .7885 1.80 5511 4.00  .365¢ 7.80 2406 50.0  .06%1
0.65  .7745 1.85  .5444 4.10 3602 8.00 2366 60.0 .0528
0.70 7609 1.90  .5379 4.20 3551 8.50 .2272 70.0  .0467
0.75 0.7478 1.95  .5316 4.30  .3502 9.00 2185 80.0 .0419
0.80 L7351 2.00 0.5255 4.40 .3455 9.50 L2106 90.0 . 0381
0.85  .7228 2,10 .5137 4.50 0.3409 10.0  0.2033 100.0 0350
0.90 .7110 2.20  .5025 4.60 .3364 11.0 1903
0.95  .6995 2.30  .4918 4.70 3321 12.0 1790
1.00 0.6884 2.40  .4816 4.80  .3279 13.0 11692
1,05 .6777 2.50 0.4719 4.90 3238 14.0 1605
1.10 6673 2.60  .4626 5.00 .3198 5.0 1527
1.15 6573 2.70 4537 5.20  .3122 16.0 1457

TABLE II—VALUES FOR K1

d d [t d d

— —_ t —

5 K 5 K 5 K 5 K 5 K
1.00 + 0.557 0.55 —0.041 034 —0.522 0.18 ~1.158 0.09 —1.851
.95 .50 136 .32 .583 171,215 .08 1.969
.90 48 177 30 .647 L1600 1.276 07 —2.102
.85 46 . 220 28 L7116 .15 1.340 06 2.256
180 44 . 264 26 .790 141,409 05 2.439
75 42 311 24 .870 L1300 1,483 .04 2.662
.70 40 .359 22 .957 L1200 1.563 .03 2.950
.65 38 .411 20 —1.053 11 12650 .02 —3.355
.60 .36 465 19 1.104 L1000 1.746 01 —4.048

N.B.—Values of K; become negative after Iz = 0.046 is reached
TABLE III—VALUES FOR K.

n K. n Ko n K. n Kz n Ka

! 0.000 7 0.244 25 0.304 60  0.322 200 0.333

2 114 8 .253 30 308 70 0324 300 .334
3 166 9 .260 35 312 80 1326 400 .33s
4 197 10 . 266 40 315 90 327 500 .336
5 218 15 .286 45 317 100 1328 700 336
6 233 20 . 297 50 319 150 .331 1000 .336

Our coil then must have the following mum wave- length to which we desire to tune,

dimensions:

diameter=7.62 cms.==3 inches

length==14 ¢ms.==5.5 inches

number of turns=229 @y

size of wire=No. 24 D. S. C.

If we leave our coil as it is and consider our
capacity to be continuously variable from
0.0001 mfd. to 0.001 mfd., we can cover a

range of wave-lengths from 790 to 2500
meters (obtained from (3)).

It will be seen then that with this combina-
tion of inductance and capacity, the mini-
mum wave-length is 790 meters. This, how-
cver, 18 not low enough for the reception of
either commercial stations on 600 meters, or
amateur stations on 200 meters.

Our capacity being fixed within a definite
range, the next logical step is to vary the
value of inductance in the circuit, to enable
us to receive on the shorter waves.

This brings us to the subject of tapping
coils. Taps may be brought out from coils
in a number of ways. The most common
method is that of including a certain equal
number of turns between each tap, or what
amounts to the same thing, measure off equal
lengths on the winding, and tapping. This
method, while it is the easiest and most con-
venient, is not the best, because it does not
allow the selection of the maximum value of
inductance with the minimum ‘capacity for
any given wave-length. This is essentially
necessary for the most efficient working of

magnetically coupled circuits and particu-
larly so for vacuum tube circuits, where for
best results inductance should predominate
over capacity.

To begin with, we will choose as the mini-

when using a minimum capacity of 0.0001
mid., that of 145 meters. From formula(®
it is found that an inductance of 60 micro-
henries is necessary. This then will be the
inductance of our first tap. Any desired
number of taps may be brought out from the
coil, but for an example we will take five.
The whole coil then will be divided into five
sections, the respective inductance values of
which we will now determine.

To ascertain this value of inductance for
each tap, we must calculate a constant to be
used as a multiplier. This constant depends
upon the inductance of the whole coil, the
inductance of the first tap, and the totul
number of taps for its value, or

Lt @
Km= LL

where,

Km==Cconstant to be determined.
t=number of sections, or taps.

Li=total inductance of the coil.
=inductance of the first tap.

Then substituting, we have
t==35
Lt=1760
L=60
hence
4 1760 ®
Kun= 60
solving,
Km=2.32723

to find the inductance of any tap.

L=Kn L, @

where
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Chemists Are Badly Needed To-day (n
Every Branch of Industry

All industry today is threc-fourths chemical. Every day brings new announcements of new ways in which chemistry is
employed in business and industry. The sudden and almost unhelievable expansion of the chemical field in the United
States has increased the need for trained men in our country. Industrial plants of all kinds pay tempting salaries to get
good men—salaries of $10,000 to $12,000 a year are not unusual for those who have proven their abilities. If you want a
profession that offers unlimited possibilities—if you are looking for more money—if you like fascinating work—take up
chemistry. No other vocation offers such splendid opportunities for real money and rapid advancement. Chemistry is now
recognized as the coming great science and the demand for trained men is increasing cvery month.

Learn Chemistry at Home Dr. T. O"Conor Sloane
We will teach you Chemistry right in your own home, and in your spare time, in a practi- w“l TeaCh you

cal and intensely interesting way. Our home study course written hy Dr. T. O’Conor Sloane is
practical, logical and remarkably simple. Endorsed by leading scientific and educational authori-
ties. The entire course is illustrated by so many experiments that are performed right from the
start that anyone, no matter how little education he may have, can learn and thoroughly master
every lesson. Dr. Sloane teaches you in your own home with the same individual and painstaking
care with which he has already taught thousands in the class room. And Dr. Sloane personally
examines and corrects all examination papers, pointing out your mistakes and correcting them
for you. His personal training will be of inestimable value to you in your future career. If you
really want to learn Chemistry and will honestly apply yourself to our lessons, our course will
give you just as thorough and just as complete an education in general chemistry as you would

have received had you heen ahle to attend College.

Easy Monthly Pavments

You can pay in small monthly amounts as you go along. The price of our course is very
low and includes everything, even the chemistry outfit—there are no extras to_buy with our
course, QOur plan places a chemical education within the reach of everyone. No matter what
your income is, you can meet our low terms, and you do not have to give up your present cm-

ployment while learning.
Ex p e ri m e n ta l Eq u i p - Dr. Sloane. Educational Director of the

("hemical Institute of New York, is one of
this country’s foremost authorities on

ment Given Free To Every studenf chemistry. e was formerly Treasurer of

the American Chemical Society and is a

We give to every student, absolutely practical chemist with many  well-known
free of charge, this chemical equipment achievements to his credit. Not only has
including everything you need for the Dr. Sloane taught chemistry for years, but
entire course with the exception of a he was for a long while engaged in com-

mercial chemistry work,

Many people would pay big money to
have Dr. Sloane teach them chemistry.
You can secure his services-and personal
training without one cent of cxtra expense

few pieces of apparatus which we teach
vou how to 1nake. You couldn’t buy
so complete an outfit anywhere for one
cent less than $20.00. There are forty-

two pieces of laboratory apparatus and by enrolling with the Chemical Institute of
supplies and eighteen different chemi- ew York.

cals and reagents all enclosed in a fitted

heavy wooden box with hinged front and Ve e —
cover. This hand-finished box serves r

not only as a case for the outfit but as
a laboratory accessory for performing
countless experiments.

Special 30 Day Offer

Besides furnishing the student with his Experimental Equipment as described above, we are

i CHEMICAL INSTITUTE OF NEW

1
making an additional special offer for a short while only. You owe it to yourself to find out |

I

]

]

1

YORK, Home Extension Division, 8,
140 R Liberty St.,, New York City.

Please send me at once without any obli-
gation on my part, your free Book ‘“‘Oppor-
tunities for Chemists,” and full particulars
about the Experimental Equipment given free
to every student. Also please tell me about
your plan of payment and your special 30

about it. Write today for full information and free book ‘“Opportunities for Chemists.” Send day offer.
the coupon right now while it is fresh in your mind. Or just write your name and address on a
postal and mail it to us. But whatever you do, act today before this offer is withdrawn. NAME .« oo
H H ADDRESS ... i
Chemical Institute of New York, Inc.
Home Extension Division 8 140-R LIBERTY STREET, NEW YORK CITY CITY ... e, e
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A NEW BOOK FOR EXPERIMENTERS!

ELEMENTARY TEXT-BOOK
ON WIRELESS VACUUM TUBES

by
JOHN SCOTT-TAGGART
Member of the American Institute of ILlectrical
Finginecrs
WRITTEN EXPRESSLY FOR THE AMERICAN AMATEUR

230 Pages. 130 real practical circuits,
The best book on C.W. and Telephony.
Handsomely bound in blue art vellum.

$3.00 (post paid)

Retailers are invited to send orders for 13 or
more copies on special terms. Amateurs should
ask their dealers or order direct from
RADIO PRESS, Ltd.
34,"Norfolk Street, London, W.C.2., England
N. Y. Agents, JOHN FIRTH & CO., 709 Sixth Ave.

For Immediate Delivery

THE RADIO SHOP
VITALI-PHONE

List Price

$45.00

F. 0. B. Newark, N. J.

The only
floating Coil
Loud Speaker

on the market
that is free of
distortion

“CLEAR
AS A
BELL”

DEALERS—No waiting. Immediate
deliveries. Write for discounts.

THE RADIO SHOP of NEWARK

Dept. V, 41 S. Orange Ave., Newark, N. J.

AUGUST SPECIALS

One pair Everett 3000 ohm phones and a $8 50
‘Whittal audion socket for........... i
One pair Western Electric 2200 ohm $16 00
phones and a Firco plug round type. .
We_pay transportation anywhere
in U.S. Send stamp for price list.

ASHTABULA RADIO SALES CO., Ashtabula, O.

L=inductance of that portion of the coil up
to and including the tap. K, t and LI have
the same values as in  @).

Substituting in @ and solving, we find
the inductance values of our tapped sections
are as follows:

1st tap==L;=60 microhenries.

2d tap=KmL1==139 microhenries.

3d tap=Km?L;==324 microhenries.

4th tap=Kmw?L,==756 microhenries.

Sth tap or totaleoil=Km'L;=1760 micro-
henries.

By using formula @, which was used in
[rst determining the number of turns on the
whole coil, the proper turns from which to
bring out the taps may be found. This op-
eration, although somewhat tedious, is not
difficult, for it consists only of substituting
known values and solving. Below are listed
the wave-length ranges of these taps when
used with a capacity of 0.0001 mfd. and 0.0003
mifd.

C==0.0001 C=0.0003

L Tap A A
60 ph 1 145 meters 233 meters
140 ph 2 223 meters 386 meters
325 ph 3 339 meters 588 meters
756 ph 4 518 meters 897 meters
1760 ph S 790 meters 1397 meters

From this it will be noticed that a sufficient
overlap of wave-lengths is obtainable from
one tap to the next, using very small capac-
ity adjustments. When all of the coil is used
and the maximum capacity of 0.001 mfd., the
maximum wave-length is, of course, 2500
meters.

Heretofore we have considered the deter-
mination of the size of winding and number of
turns required to produce a given amount of
inductance. Let us consider for a moment
the case of determining the inductance of a
coil of given size and number of turns. This
may be done by using formula (&), previously
explained, namely:

an?

L=inr> b Kx 10

This formula gives quite accurate results
for the most cases, but it must be remem-
bered that this is the trus inductance of the
current sheet only. This is a theoretical wind-
ing of a conducting tape of infinite thinness
whose adjacent turns touch, but are not in
electrical contact. Since, however, the ma-
terial of which we wind our coil has a finite
thickness and the turns are separated from
each other by a finite distance, it is necessary,
if we wish to arrive at a more accurate value

Radio News for August, 1922

of inductance, to apply a correction. For

round wire this correction factor becomes,

L=Le¢—4man (K;+X;) x 10~

where

L=inductance of coil

Le=inductance of current sheet

a=radius of coil in centimeters

n=number of turns

K =constant depending on the ratio of d
D

(Table II)

where,

K.-‘
(Table III)

In most coils the correction is practically
negligible.

At the conclusion of this article will be
found tables for the values of K, Kj;, Ky, and
curves for f and logye f, for which the writer
is indebted to the Bureau of Standards pub-
lication on Radio Instruments and Measure-
ments. There is also a table giving the num-
ber of turns per inch of wire of various kinds
of insulation.

The computations necessary in this work,
as has been before stated, though somewhat
tedious, are not difficult and, if use is made of
logarithms, the work becomes greatly sim-
plified.

It is probably best here to caution against
using dimensions in any of the formulae in

D==pitch of winding
d=diameter of bare wire

any other unit than the centimeter. One
inch =2.54 cm.
Table IV—Turns per inch of wire

i En- | En-

Size amel | amel
of | D. S. D S En- [andS.land$S.
wirelC. C.|C. C.|S .Jamel | S. C.|C. C,
: -

18 | 20.3| 22.3 22.6| 23.6| 24.0] 22.9} 21.7
19 | 22.5) 25.1 25. 26.8) 27.2| 25.8 24.2
20 | 24.4] 27.4] 27.8] 29.5( 30.1| 28.4] 26.5
21 | 27.4] 30.8] 30.8| 32.8| 33.6| 31.5| 29.6
22 | 30.0| 34.1| 34.1| 36.6| 37.7| 35.0| 32.7
23 | 32.7| 37.6| 37.6! 40.7| 42.3} 39.0 36.1
24 | 35.6| 41.5 41.5, 45.3| 47.2] 43.1] 39.7
25 | 38.6| 43.7| 45.71 50.3| 52.9} 47.9 43.7
26 | 41.8 50.2| 50.2 55.7| 59.0] 52.8 47.8
27 | 45.1} 55.0/ 55.0 61.7| 65.8 58.1| 52.1
28 | 48.5/ 60.1| 60.1| 68.3] 73.9] 64.4| 57.0
29 | 51.9] 65.5 65.5 75.4; 82.2| 70.6| 61.9
30 | 55.5| 71.3( 71.3! 83.1| 92.3| 77.9| 67.4
31 {59.1] 77.3| 77.3| 91.6{103.0| 85.3| 72.8
32| 62.7] 83.7| 83.7|101.0|116.0] 93.9] 79.1
33 | 66.3 90.3| 90.3'110.0]130.0/103.0| 85.6
34 69.9) 97.0| 97.0120.0/145.0l112.0| 91.7
35 | 73.4{104.0104.0/131.0]164.0/123.0| 98.8
36 76.9}111.0111.0‘143 0/182.0/133.0/105.0
37 | 80.31118.0[118.0155.0[206.0[146.0/113.0
38 | 83.51126.0,126.0/168.0235.0157.0]120.0
39 | 86.7]133.0/133.0/181.0[261.0(172.0[128.0
40 | 89.7,140.0/140.0,194.0290.0[184.0[134.0

Ground Reception

Two New Jersey radio experimenters,
Louis Schempff and Lllarles Menge, recently
caused a little stir in the neighborhood by
their announcement of a new type of wire
which they claimed permitted them to receive
without an antenna. They connected all
their receiving apparatus with this wire and
used the circult shown.

They succeeded in obtaining rather good
signals without an antenna. The wire was
composcd of a core of thick enameled wire,
around the outside of which were wound two

lengths of thinner wire also insulated with
enamel,

They firmly believed that it was this pat-
ented wire that was producing the signals
in some mysterious manner, but we believe
that they would have been able to obtain
precisely the same results if they had con-
nected their set up with some ordinary cop-
per wire. The location of some receivers Is
such that it is possible to receive through
the ground and obtain almost as good results
as with an aerial,

@m@é%f%é%k
1 C 1 1 ]

IE—{HHL—

!

= ‘l!lllll\\l\llll\\l

Insert Shows the Type of Wire Used by the Experimenters, Heavy Line Connecting Primary to Secoadary
Shows Special Connection for Ground Reception.
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Radio “Lead-In Insulators” Stop the Leaks
Aerial Currents Are Small at Best

An expensive Radio Set and a good

Aerial means nothing unless

connected

with well insulated wiring,
The rapid growth of Radio Telephony
has led to Radio wiring being done by inex-

perienced persons
terial.

using unsuitable ma-
This means Radio trouble, fire haz-

ard and general dissatisfaction.

For Receiving Station

Catalog No. 612

Insulator No. 612 is
specially designed for
receiving station out-
side wiring and is
ideal for the purpose.

The porcelain while
large enough to give
ample insulation in all
kinds of weather, looks
well on any type of
building,.
insulator we still hold
to the safe separation of
5 inches between wall
and wire.

on Treated Locust Pins.

With this

Both types shown herewith are made of Wet Proc-
ess, high-voltage Porcelain, heavily glazed and mounted
The Wood Screw only is to
be used for attaching to frame buildings and the
expansion shield in addition for brick or concrete

A rigid inspection program is now under
way and all Radio wiring will soon be made
to comply with the National Electric Code.
The proper use of Barkelew Insulators in-
sures safe and effective wiring with high
insulation under all conditions.

For Transmitting Station

Insulator No. 613 is
for transmitting sta- .
tion wiring either in-
side or outside and is
highly efficient for
either purpose.

The porcelain is a
large petticoat insulator
rated at 6600 volts. This
insulator spaces the wire
5 inches from the wall
as required by the Na-
tional Electric Code.

Catalog No. 613

o
-~y
w

7

Zezzzdzzzzzzaaampi iR n it ISR

Price $0.50  buildings, Price $1.00
This company was
?;rg:nﬁz‘iﬁo }l’)zacl:m:)e; Discounts to Electrical and Radio Distributors.

Z ;;rle%zr;:laelstigﬁis(ibfl;: Send for Bulletin No. 28 on “Lead-In” Insulators. §
2 e Y
é lishec! business Policy The Bal‘kelew EleCtl'iC Mfg N CO- §
o 1o e Middletown, Ohio \
% all Barkelew Radio | 15 S. Clinton St, Chicago 79 W. Canal St. Pittsburgh §
Z Products. 75 Fremont St., San Franeisco 365 W. 23" New York §
. \
WW//////////////////////////////////////lll/H T Hﬂll‘ll\lllll\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\i\\
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For satisfaction demand
Rome Blue and White
Package or Label.

MagnetWire

Best Quality Plain Enamel Cov-
ered; Enamel and Single or Double
Cotton Covered; Single or Double
Cotton Covered.

All sizes:

AntennaWire

Best Quality Solid or Stranded Cop-
per Antenna Wire, plain or tinned;
put up in lengths of 100-ft. and 150
ft., or on 24" reels of 200 lbs.

AtYour Dealer's

WIRE COMPANY

FAXLO.N.
DISTRICT SALES OFFICES r i "
- 50 Church Street. CHICAGO . . L3 E. Jackson Blud. "

l

l
NE'VT v!“:‘( DETRDIT B ,ngnrs’o;sJSJrGre xm;g I ” !‘
fﬂ W s

34- 1b. to 40-1b. packages.

VARIABLE CONDENSERS

Plates 15, in. Thick Aluminum
43 Plate 001  Mid..
23 Plate .0005 MIid..
11 Plate .00025 Mfd.. ..
3 Plate Vernicer ..

Square Law Type

L0005 Mfd.. ... $3.50
00075 MId.... .. 450
00 Mfd. ... 5,50
001S Mifdo. ... 0.50

Balanced Type
001 MId.. .. .. ;’,ﬁsAsn
0005 Mid., ... 475
00025 MId
These Condensers emirody the best materials.
and workmanship, arc -1v efficient and
for beauty of aprcv nsurpassed.

MONTROSE .vurG. CO.
1200 Bedford Ave., Brooklyn, N. Y.

Aan Efficient Short Wave
Receiving Set

(Continued from page 256)

coupler. In wiring the set, No. 14 bare wire
should be used, and spaghetti insulation
when necessary. Six binding posts will be
required for the antenna, ground, phones
and filament battery.

The graduations for the filament rheostat
and the grid condenser are made by scratch-
ing along a straight edge with a divider
point, aud filling the scratch with white lead.

No details of a cabinet are given, as each
will have his own idea as to the size and
proportions of it.

A set constructed according to these de-
tails, the one shown in the photograph, has
given satisfaction for ahout two years, and
on music reception has proved itself to be
excellent. With a very large antenna, it will
he necessary to use a scries condenser to
cut. the primary wave fength down to 200
meters.

Winding and Using
Honeycomb Coils

(Continued from page 259)

A R

Add chemicals in order given, soluble cotton
being last.  Allow to stand 12 hours and
strain through cheesecloth.

After the coil has been dipped and is dry,
the varnish should be scraped from the
contacts and they should always be kept
clean and bright. It is a good idea to mark
cach coil with the number of turns before
varnishing.

The mounting for these coils, or, as it is
sometimes called, the mechanical coupler,
is quite simple as will be seen from the draw-
ing. One coil is mounted stationary while
the other is movable for the coupling. The

" round blocks should be turned samec size as

the block used in winding. The contacts
are thin spring brass. A slot is cut in the
side of the block and the contact fastened
with a small screw and bent back over the
screw after the lead wire has heen soldered.
It should be quite springy and project slightly
from the block, which will insurc good con-
tact when the coil is slipped in place. By
making the contacts an inch or more long,
they will always be in contact with the coil
cven if it be turned one way or the other in
placing it on the block.

The dimenstons of the arms need not be
exactly as given, but should be long enough
to allow the larger coils to be used. Au ordi-
nary brass hinge is used on the movable
army; it might be mentioned here that brass
screws should be used in all places, as iron
screws would have some effect on the working
of the coils.

Instead of using a basc, the arms may be
mounted dircetly on top of a cabinet, aud
the knob allowed to project over the panel,
which makes a convenient position for operat-
ing. If it is desired to use three coils instead
of two, it is only necessary to add another
movable arm. The stationary coil should
be lelt in the center. Flexible leads must
be used on the movable coils and these should
be soldered to the contacts. The knob for
adjusting the coupling is not absolutcly
necessary, except in certain hook-ups, where
the hands of the operator have a capacity
effect.

1922
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The Magno Round Cell Storage Battery is the
most cconomical A’ Battery equipment on
the market today. It will deliver practically
anlimited ampere hour capacity because you
can

Recharge at Home in 1 Minute

To completely recharge the Maguo. it is simply
necessiry to unscrew the cap and [nsert g

“gpare’ lull\ charged positiveeleetrode. *‘Spare
2leetr 5 are exchangeable at your dealers at
D5¢ each. Thus you sce there is

No Charging Equipment Needed

The “soare’ charged electrodes will never be-
come discharged prior to inserting them in the
Dbattery. THUS your service is never interrupted
for more than one minute if you keep a “<pare"
clectrode on hand

Itach battery is a 9-volr, unit, Any number may

be connected in series to_obtain any required
voltage. ¥ach positive electrode is of 30 am-
vere hour gapacity. Complete description in
our folder R-1. Write for a covy today.

Price per battery .......... 36.00
Price per positwe elecirodes. . 1.00
Posilive electrodes exchanged. .25

Dealers, write for discounts loday

Zévery Battery Iis Own Service Stotion”
MAGNO STORAGE BATT

~ CORPORATION ~

ApoL1aN Brpe. New York

STOI?AGE BATTERY

MACNO

~ S-CLoud Speaker Horn

Delivered at any door in U. S. for $7.50

Largest value on the market.
221" high; 8 3/16" bell,

Made of soft brass of remarkable
tonal quality, on correct, tested
acoustic principles. Takes any radio
receiver inuniversal receptacle. Hand-
some gold bronze finish, lacquered.
Counterweight prevents uppln"

In the same high quality with low
prices: Variometers, Variocouplers,
Variable Condensers, Amplifying
‘rransiormers and other radio parts.
Pink-a-Toue Sets, 525.

Ask for Bulletin R

S-C PRODUCTS COMPANY

1265 Nicholas Bldg., Toledo, Ohio

OFFICIAL
RADIO BROADCAST MAP
(in Two Colors) 10 Cents Postpaid
Experimenter Pub. Co., 53 Park Place, New York
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This Experimenter’s
Set Will

WORK

Because he is building his instruments in
accordance with the instructions given in

MODERN RADIO
RECEIVING SETS

By M. B. SLEEPER

MODERN RADIO RECEIVING SETS, the “Brown Book” and the
“Blue Book,” are the kind of books that you need, not to keep in the
bookcase but to work with every day in your shop. The clear photos, scale
drawings, and explicit instructions cover apparatus so simply designed that
you can build it in a kitchen table work shop with ordinary tools and
standard parts, yet the instruments are so well designed that in appearance
and operation they are equal to commercial equipment. And remember that
these fifty-cent books cover a dozen different instruments, giving more details
than blue prints which sell for a dollar and describe only one device.

“THE BROWN BOOK”

Modern Radio Receiving Sets

5OC Postage 4c

LIST OF CHAPTERS

Short Wave and Long Wave Loose Couplers

150-3,200 m. Single Circuit Audion Set
150-2,600 m. Regenerative Receiver
Detector and 2-Step Amplifier
Simple Crystal Set for Broadcast
Radio Frequency Amplifier
12,000 to 20,000 m. Receiver
150-600 m. Regenerative Set
Some Common Radio Problems
Ideas for the Shop and Laboratory
IMMEDIATE DELIVERY

“THE BLUE BOOK”

Modern Radio Receiving Sets

50C Postage 4c

LIST OF CHAPTERS
Short Wave Variocoupler
Detector and 2-Step Amplifier
Variometer Tuning Unit
Universal Timer and Tts Uses
3-Step Radio Frequency Amplifier
Audion Broadcast Receiver
150-800 m. Loose Coupler Receiver
150-1400 m. Receiver and Amplifier

Tools and Methods of Construction
DELIVERY )JULY 15th

Radio and Model Engineering Series No. 1

SLEEPER RADIO CORPORATION

Successors to .
88-N Park Place THE GENERAL APPARATUS CO., Inc. INew York City

Radio and Model Engineering Series No. 2
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The Ideal Insulation

Every RADION part moulded by us has been
designed only after a survey of the needs of
the radio industry with a view to our future
position in this field, and due regard to the
protection of our reputation as oldest and
largest specialists in Hard Rubber.

RADION Standard Parts include Panels,
Dials, Sockets, Knobs, Insulators, Tubes, Rods,
Dises, Bases, etc.

RADION PANELS in black, brown and ma-
hoganite are admittedly superior in finish,
resistance to warping, and easy working quali-
ties. In insulation value RADION is supreme.
Competitive tests by the highest electrical
authorities have established this fact.

Dealers will want our RADION illustrated
circular, just issued. Write today.

Manufacturers—We are prepared to mould
hard rubber pieces in quantity to exact speci-
fications, such as Ear Caps, Condenser Bases,
Knobs, ete.

Photographic reproduction showing mahoganite grain

- American Hard RubberCo.
o 11 rM'ercer St..NewYork

The “Clinton” ready
Jor receiving  eniertain-
mend from the air.

“THE best crystal

Radio set on the
market. A sensation
to Radio. The neat-~
est, most compact
and efficient. Built
entirely different.
Must be seen to be
appreciated. Won-
derful proposition to
jobbers.”

RADIO
DIALS

“Three inch pol-
ished aluminum dials
without knobs. 0 to
180 scale readings.

Price $12 50

per hundred.”

CLINTON RADIOPHONE CO., # S @inton St Chicago, il
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have no center tap from the secondary. If
the tubes are connected in parallel, two small
mica condensers of approsimately .002 mfd.
capacity should be connected across the
transformer, near the tubes, as shown in Fig.
2, with their center tap connected to the
transformer center tap. These condensers
are by-pass condensers for the radio-frequency
currents which would otherwise be forced
through the transformer, possitly damaging
the same.

The radio-frequency choke coils X-1 and
X-2 are to keep the high-frequency current
out of the transformer. With some types cf
power transformers on the market, these
chokes are not essential, but their use is
strongly recommended, as they not only safe-
guard the transformer, but also prevent the
radio-frequency current from leaking to
ground. A suitable choke may be made by
winding one hundred turns of No, 28 S.C.C.
fvire on a tube 214" in diameter, and 214"
ong.

In setting up a set such as has been de-
scribed above, it is well to mount the instru-
ments in such a way as to allow the wiring
to be as short and as similar to the schematic
as possible. All connections in the oscil-
latory circuits should be short and heavy,
with condensers C-1 and C-2 close to the
tubes. If a ground is used, it should be con-
nected at or near the filament connection of
the inductance in order to maintain the fila-
ments at, or near, ground potential. If a
counterpoise is used, to get best results the
clips should be placed so as to put the point
of zero potential to ground at, or near, the
filament connection. The antenna should
be connected to the plate side of the induc-
tance, as the power 1s in this circuit. It is
desirable, when adjusting a tube transmitter
to reduce the plate potential at least S0 per
cent. to safeguard the tubes against excessive
currents in case the circuit refuses to oscil- .
late. This may be done by inserting a resis-
tance in the primary side of the power trans-
former.

How to Build a Loud
Speaker

(Continued from page 258)

I have found this loud speaker to give much
clearer signals, when handling strong signals,
than any other phone I was able to get. Itis
particularly desirable to have a clear phone,
if voice, such as a radio sermon, is being
reproduced, and in this case this loud speaker
is fine, to have it talk to an audience.

The finish of the piece can be of any desired
color or nature. It is well to give the inside
of the horn several coats of good varnish to
produce a clear, smooth surface for the sound
to travel over.

In concluding this article, it might be well
to bring out the principle involved in a loud-
speaking receiver, or in fact any horn. There
is no amplification in the horn, of any nature.
The horn serves as the connecting link be-
tween the small volume of air, which vibrates
with the receiver diaphragm, and the outside
air of the room. Any increase of sound, which
might seem to the layman as amplified in the
horn, is only the result of a better connection,
through the horn, between the small volume
of air in the receiver, and that in the room.

The Construction of an (deal
Short Wave Receiver
(Continued from page 258)

circuit, using three coils, of course, instead
of two.

Briefly, they consist of several turns of wire
(preferably Litz) on 534" bakelite tubing.
The latter need not be longer than 1” for coils
up to 30 turns (Litz wire) and the winding is
plain single-layer. The diameter of these
coils is important and care should also be
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- B- STYPE - @
Dio BATTERY?E )

ANUFA
CTy,
TRRy. E0.8r

ER)
g CORPQR ATION

Hard Rubber Case

R 6 EA SERIES
Hard Rubber Case

V 6 EA SERIES
Finished Maple Case

PRICES .
No. Amp. Hrs. Prices
6EA S5 60 $17.50
6EA7 80 20.00
6EA9 100 23.00
V6EA7 80 21.50
R6EA9 100 28.00

Vesta six-volt Radio
Batteries are made in
three styles and three
sizes.

The ampere draw of
a vacuum tubeis
approximately one
ampere.

24 RB 2 BTYPE $9.00

Black Wood Case

VESTA

COSTS LESS PER MONTH OF SERVICE
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6 EA SERIES

VYESTA

A and B Batteries
Best for Radio Work

A battery that runs down after a few evenings’ work is a poor
investment. Save yourself those disagreeable trips to the service
station for recharging by using Vesta “A” and “B” storage
batteries.

The extra heavy plates used in these batteries enable them to
hold their charge over long periods. The current output does
not drop at the critical moment you are receiving from some
new and far-away point.

Vesta “B’’ Batteries, too, open up new possibilities of radio
enjoyment. They help eliminate those frying noises made by
dry cells (sometimes mistaken for static) and greatly increase the
radio efficiency of your tubes. Experts who use the “soft” type of
detector tube prefer them to all other makes of batteries.

Two to four years’ service can be expected from Vesta Radio
Batteries if kept watered and recharged when the gravity falls
below 1200°. No other attention is necessary.

Vesta Radio Batteries are made in the styles and sizes illustrated.
They are of the same sturdy construction used in automobile
work, and will give perfect satisfaction. It pays to buy a good
battery.

Vesta Service Stations catering to the automobile trade and radio
dealers are supplying these batteries. Consult your phone book
or write us if you are unable to find a local Vesta dealer.

VESTA BATTERY CORPORATION
2100 Indiana Avenue, CHICAGO, ILL.
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No., 2-A—Radio Head Set
Price, $7.50

No. 60—Universal Plug
Price, $1.25

No. 147—Radio
Jack. Price, 85¢

-

3 o Uy m® " No. 148—Radio

Jack. Price, $1.00

Complete Radio
Enjoyment

is obtainable only where high-grade, efficient Radio appar-
atus is employed. In order to be sure that you haven't over-

looked anything that will give you the most Radio enjoy-

ment, comfort and efficiency, equip your receiving set with

Stromberg-Carlson

Radio Parts

STROMBERG-CARLSON “Radio Head Set” fits comfort-
ably, is quickly adjusted, has unexcelled tonal qualities and
reproduces the faintest long distance signals.

STROMBERG-CARLSON “Universal Radio Plug” should be
attached to every Head Set—fits any standard jack—takes
any type or size of conductor and takes wire loops, tinsel
loops, pin tips or spade tips.

STROMBERG-CARLSON “Radio Jacks” are adapted to all
standard Radio Plugs. They mount neatly without washers,
on panels of varying thickness between 14 in. and v in.

STROMBERG-CARLSON Radio Parts are made by a con-
cern with 28 years’ experience in designing and producing
radio and telephone apparatus.

Order Stromberg-Carlson Radio apparatus through your electrical
merchandise dealer, or write for free Bulletin No. 1029-R. N.

Stromberg-Carlson Telephone Mfg. Co.

Rochester, N. Y.
Chicago Kansas City
Address nearest office
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DX Radio Frequency

Amplifying Transformers
Bring in Long Distance RADIO CONCERTS

USING INDOOR COIL AERIAL

Remarkably efficient over whole wave length
range of transformer; uniform results over wide
range of wave lengths.

DX RF Amplifying Transformers

simplify the circuit; reduce ‘cost of equipment;
improve reception; make tuning less difficult

Eliminate summer static by using
DX Transformers with coil aerial

Send Stamp for Bulletin No. 12
RF Amplifier Circuit Diagram 25c.
Curves and Data on Coil Aerials 50c¢

Wﬂ;{!m'::ﬂh Price DX RADIO FREQUENCY TRANSFORMERS
DX-1 170— 450...... $8.00 SOLD THROUGH RELIABLE DEALERS
g§.§ ggg—-;ggg ...... ggg AND JOBBERS. - (Dealers write for details.
Standard Plug Mounii;llg: .. 1.00 It PAYS to carry the BEST.

Higher Rarnge Trans-

formers Manufac- ] D
tured to Order

(MPANY

HINGTON. D.C.

(If your dealer does not have DX RADIO FREQUENCY TRANSFORMERS write us.)

THE STORM-LEE MULTIPLEX ROTARY SWITCH

The Perfect Amplifier Switch,
Gives Complete Control of Detector
and 1, 2 or 3 Stage Amplifier, Includ-
ing Automatic filament control.

The MULTIPLEX ROTARY SWITCH takes the
place of filament control jacks in the vacuum tube
contrel panel, giving much greater convenience at
lower cost. With this switch you may change from
detector to any desired stage of amplification by
merely turning one knob. Filaments of unused
stages being automatically extinguished.

UNIVERSAL IN USE

This switch is adjustable, by loosening one nut
the cams may be adjusted to meet practically any

Patent switching requirements.
Pending A
Jay SPECIFICATIONS
. INSULATION—BAKELITE
JOBBERS - DEALERS SPRINGS ~ —NICKEL SILVER
This switch is revolutionizing ami)liﬂe}-n construction, CONTACTS —STERLING SILVER
owing venience of operation. t w be to your
advantagne ?gn:\?rit: fct?r ournagtractive proposition. . RlCE - —-—- $5.00
MANUFACTURERS 1f your dealer cannot supply you write us, giving
‘Why not use this switch in your sets? Write for details.  bis name.
STORM-LEE RADIO APPARATUS CO.

742 HIGHLAND AVENUE - NEWARK, N. J.

MPERIT

AUTOMATIC FILAMENT CURRENT ADJUSTER

Eliminates Rheostats. Guaranteed to operate your vacuum frbes at maximum efficiency
Price $1.10 mounted

Manufacturers RADIALL CO., 99 Warren St.,, New York
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located on the panel, a careful examination
of the photo, with the circuit used kept in
mind, will show that the instruments are ar-
ranged so that the connections throughout the
set are kept as short as possible in order to
minimize the current losses. For the same
reason, the set is wired with copper strip 34"
wide. This has over twice the carrying
capacity (for high frequency currents) of No.
10 wire, and is much easier to handle and
solder. It probably has more surface than
is necessary, but it is far better to have too
much than too little. Of course, ALL con-
nections should be well soldered.

I am giving no instructions for mounting
the instruments on the panel, as they would
be of no use to amateurs using different makes
of apparatus. Each amateur likes to use
whatever he may have on hand, when con-
structing new apparatus.

It will be observed that all the instru-
ments are provided with verniers (except the
coupling of the Groves coils, which seldom has
to be changed and then the extension arms
provide ample means for obtaining any fine
adjustments that may be found necessary).
On a set of this type, these vernier controls
are very desirable and greatly facilitate tuning
in C. W. and phone. No verniers of the
mechanical type which operate on the dials,
cte., are used, as they are not nearly so satis-
factory., The large knobs and extension
handles were provided in order to make quick
tuning possible.

This set is very selective and if it is desired
to use it for broad tuning, short-circuiting the
tickler coil will decrease its selectivity quite
a good deal, accompanied, however, by a
decrease in signal strength.

After the coils for a given range of wave-
lengths are in place, the only adjustments
that need to be made are the primary and
secondary condensers and the variometer
(although the primary condenser requires but
little adjustment). The verniers, of course,
should be used when greater selectivity or
audibility is desired.

The main difference between my set as here
shown and the picture of it in the January
issue of Rap10 NEWS, is in the re-arrangement
of the apparatus so as to have very short
leads, which included incorporating the de-
tector in the tuner cabinet for this purpose.
A slight change was also made in the circuit.

Phone and C. W. stations come in especially
well with this set. Using two stages of ampli-
fication, the University of Wisconsin station
(about 600 miles from here) came in loud
enough, recently, to be heard all over the
house, when cending phone, C. W. and spark
stations have been heard from much greater
distances, of course. All the districts have
been heard except the 7th.

I do not think anyone installing a set similar
to the one described would ever have any
reason to regret it. I realize that it is a little
more difficult to build than the usual run of
variometer regenerative sets, but this is more

.than compensated for in the result.

Radio Cabinets

(Continued from page 257)

2

ST

plane, you are liable on a small box of this
kind to do more damage than good, so
thorough sanding with coarse sandpaper is
recommended, to be followed by fine paper.
All sanding should be with the grain of the
wood. Corners should be rounded slightly,
as they are likely to be knocked off other-
wise.

After sanding the box, scribe or mark a
line around it to serve as a guide by which
to saw off the top. This should be far
enough down to allow for the dials, as before
mentioned, and also to allow for planing and
smoothing up edges after it is sawed off.
Be sure to see that there are no nails on the
line and then saw off carefully with a fine-
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Filament

Bradteystat

_I'Il| A Battery

“This is the vital part,”
says the radio engineer,

“of the receiving set. The heavy circle on the
chart is the audion bulb, sometimes called a
detector or vacuum tube. It has three won
derful parts—filament, grid, and plate.

“The filament becomes white hot when con-
nected to the ‘““A’ battery, and sends out a
fairy rain of invisible, electrified particles,
which pass through the grid and strike the
plate just as a spring rain is driven through
the bare twigs of a hedge fence.

“The telephone receivers detect the slightest
variation in the rain upon the plate. The
broadcasting waves run from the antenna to
the grid and interfere with the fairy rain like
the leaves on a hedge interfere with a summer
shower. So you see, by interfering with the
fairy rain, the broadcasting waves make the
telephones sing and talk.

“Since it is the fairy rain from the filament
which does the trick, it is all-important that
you provide noiseless, stepless, and extremely
accurate control of filament current. The suc-
cess of your set will depend upon the quality
of your filament rheostat.”

For further information, address

Electric Controlling Apparatus
287 Greenfield Ave., Milwaukee, Wis.

Manufacturers of graphite compression rheostats for 20 years

‘Science is Explainin

the delicate action
of the audion bu}p

*r.;l

N

REGISTERED U. 5, PAT. OFF.

PERFECT FILAMENT CONTROL

Retail Price

$1.85

Postage10c extra

A single knob applying pressure upon graphite
discs provides the amazingly accurate and noise-
less control of the Bradleystat. No wire coils, no
sliders, no verniers, and no loose contacts to
“fry.” And above all, the most precise control
is available,

The Bradleystat is without equal for filament
control of 24 and 1 ampere receiving tubes and
sending tubes up to 214 amperes. A guarantee
of one year against factory defects is back of
every Bradleystat.

f-‘
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CThe . Book that brings Radio

into the home

WHAT THE BOOK
CONTAINS

Section 1. HOW RADIO
ENTERS THE HOME. Con-
tains just the information
sought by the man who wants
to buy a set. What set shall [
buy? How much does it cost?
What willit do? This section
answers a hundred such ques-
tions. Alltypes of sets are de-
scribed from the least to the
most expensive. Fullinstalling
and operating instructions.

Section 2, HOW TO RE.
CEIVE MOST EFFICIENTLY,
Important receiving accesso.
ries are described in language
that the layman can under-
stand. For the benefit of the
amateur, technical data are
given on audie and radio fre-
qguency amplification, erection
of antennae, battery charging,
regeneration, etc. Valuablere«
ceiving- circuit diagrams are
published for the first time.

Section 3. VACUUM
TUBE TRANSMISSION FOR
THE AMATEUR AND EX-
PERIMENTER. Everything
from A to Z about transmission

. with new, completely revised
transmitting - diagrams, incor.
porating Radiotron transmis-
sion and Kenotron rectifica-
tion, Valuable operating
lnstruchons are given, and
lhe use oi mica condensers for

i is h

Section 4. GENERAL
INFORMATION — A VERIL
TABLE GUIDE BOOK TO
RADIO. Government laws,
National Electric Code Radio
Rules, vacuum-tube “Don’ts,”
radio glossary, specifications
for a scientifically constructed
amateurstation,complete
price list of all R C A equip-
ment,

~_

Sales DIVISIOn, Sulte 1802
233 Broadway, New York City

1\{6\ W
Radi «;;';m

d\ﬂ 'Bw::“ crions aﬂd i
of o

dgs&?‘?‘:m“

TR
Yl("\ iC
CS“‘ (3" d“ ;“\g}‘\s
DOSE Yooyt ‘“‘%aa an
Corh conccfer e
as WeR ?

OR the first time a book is published at a small price which

gives the public all that it should know about radio. Itis called
“Radio Enters the Home,” and it is written by experts. It tells
how to enjoy popular radio broadcasting, and it gives complete
descriptions of apparatus and installation instructions. No book
so richly illustrated, so accurate, and yet so understandable has
thus far been published.

The book is divided into four sections. Over 200 illustrations,
112 pages, size 8'"' x 11", The technically uninformed man will
find in sections written especially for him the simply presented
facts that he seeks; in other sections are data and diagrams that
appeal to the trained amateur.

PRICE, ATYOURDEALER . . . . . . . . 35cents

If your dealer has exhausted his supply, send 35 cents to

10 for o Corporatxon

merzca
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RADIO DEALERS

Send us at once a list of your immediate radio requirements. We are
making immediate deliveries on our full line of radio apparatus, parts
and accessories.

E. are distrib-

utors for the
following standard
lines of good radio
% apparatus:
GREBE DE FOREST

MURDO
FEDERAL
HOLTZER-CABOT

ACME APPARATUS
A-P TUBES

Condenser ~— .001 capacity —

featuring our new double binding

; post — just what the amateur

needs for phone shunting. List
75¢

This Tuning Coil tunes up to 900
meters — bare wire — well con.
structed—Iist, $3.75

Billion Point Mounted
Crystals — the only
guaranteed supersensi-
tive mineral on the
mark e t—absolutely
guaranteed by the
manufacturer. Qur
crystals are used by
large radio manufact-
urers throughout the
country. Samples free
on request——mounted
and unmounted.

Loose Coupler —8 taps on sec-
ondary—tunes up to 3000 .ncters

—list, $7.00 Aerial Insulator—list 25¢

Immediate delivery—no back orders: Special proposition todealers—write for particulars

RADIO SHOP OF NEWARK Rewari, Now5urss

Newark, New Jersey
Dept. V

e, >3 AT AT RT A GPL G LR BL T LA S LSBT I Sl e PP 0 S 2 0t
S 5%

ou Get Stronger Signals

with this new

v p]fingf ield
16 Strand Draided
Antenna

These two reports are but examples of the way Springfield
Braided Antenna is increasing range all over the country:

F. W. Wilbur, Highland Hotel, Springfield, Donald Fancher, Radio 1-B VB, Westerly. R.
Mass. substituted for his 6 wire cage antenna, L., substituted same length of Springfield
80 ft. of Springfield Braided Antenna on a Braided Antenna for the A wire on his flat
13, ft. square frame, built into a Victrola top 60 ft. Antenna. Result—1 amp. more
cabinet. Result—all Dbroadcasting stations radiation, a total of 7 amps. He now hears
copied, as far as University of Minn., a big and works several Canadian radio stalions
increase of range. Has abandoned his outdoor never heard before, and constantly gets letters
6-wire cage. Equipment, 2 stage Amplifier. asking how he increased his range so greatly.

Springfreld Braided Antenna is a hollow 16 strand braided cable, about twice

the diameter of ordinary cable,

This unusually large conducting surface, and consequently low “skin effect” at

radio frequency greatly increases your receiwing and sending range.

Retail Price, $2.50 per 100 feet. Packed in cartons containing 1,000 continuous

feet, separated 10 coils of 100 feet cach.

Ask your dealer for Springfield Braided Antenna.
feet. No smaller quantities shipped from factory.

b

indoor antenna

If he cannot supply you, send us $5 for 200

DEALERS AND JOBBERS—write for special introductory offer and prices

SPRINGFIELD WIRE & TINSEL COMPANY

1Z;

rf!
= T s 72
el e,
S

. So? .
387a Main ) =3 Springfield,
Street N Mass.
ll:‘:‘\‘i\"‘\-“—a~
] e
S R T
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in height than the panel, which will project
slightly all around. Nail and glue the strip
across the front of top and glue in corner
strips. Hinge back strip and top together
hefore fastening down back strip.

. Sanding and finishing will be as already
described.

& Simple and Practical
Variable Condenser

(Continued from page 257)

AT,

The four holes in the base for the standards
should then be threaded with an 8% tap, and
the two holes, ‘‘a’ “a’ Fig. 3 drilled in
the top panel for the binding posts and the
two posts “b,” drilled in the base to secure
the brass strip “J.”

The standards are composed of eight pieces
of 14" brass tubing “E" and “H" Fig. 2,
through which are placed the 8 brass ma-
chine screws “G.” These standards serve
the double purpose of clamping the top panel
and the base rigidly together and supporting
the fixed plate “A.” It is important that
the small pieces of tubing “E"" and the large
pieces “H"” be exactly the same length n
order that the plate “ A" may present a per-
fectly flat surface to the plate “B.”

The knob “K,” together with the bushing
“F,” was taken from a standerd switch unit.

Too Forel i

Details of Parts for the Construction of the Vari-
able Condenser.

This bushing should be as long and heavy as
possible as it is the main bearing for the
screw ‘D" it is secured to the Panel by the
large nut “L.” The screw “D" is a length
of brass rod threaded with a very fine thread
upon which the nut “M” plays. This screw
is prevented from moving up or down by the
groove cut in its lower end which engages the
brass strip ““J” see Fig. 3. The hard rub-
ber disc ““N” was made from a Wilcox 1”
switch knob with the center hole enlarged to
33". The spring “P” supplies the proper-
tension on the nut “M” to force it to travel
up or down screw “D” and prevent “M”
from revolving.

The fixed plate “A" is of sheet brass.
The four holes at the corners are drilled to
permit the machine screws “G" to pass
through. The movable plate “B” is a
standard tclephone recciver diaphragm with
a 34" hole drilled through the center. This
is secured to the hard rubber disc “N.” On
“B” is placed a mica washer .005” thick.
‘The thinner this washer is, the higher will be
the maximum capacity.

The connection to the fixed plate is ob-
tained by a small brass strip running from
the standard to the binding post. In the
case of the movable plate, a small flexible
lead soldercd to the plate runs to the other
binding post. A small dial indicator of 360
degrees is attached to the knob and the nut
“M?" is regulated until maximum and mini-
mun capacity is obtained in one complete
turn of the knob.
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REMLER Jr. Panel Type RHEOSTAT

EMLER Jr. Rheostat No. 810. Resistance unit
of 4 ohms with a carrying capacity of 134 amperes
mounted on a bakelite disc 2” in diameter. Itis espec-
ially designed for filament control of vacuum tubes oper-
ating on 4 or 6 volts. The resistance unit is a non-cor-
rosive alloy and can be readily renewed—an exclusive
Remler feature. All metal parts are nickel plated and
those showingin front of panel'are bright polished nickel.
An off position is provided, obviating the necessity of a
filament switch.

No. SIO‘Remler Jr., Panel Rheostat, 4 ohms re~ |

REMLER VT TUBE SOCKET

Panel or Table Mounting

THIS receptacle is designed for all standard 4 prong

based vacuum tubes, including the new Cunning-
ham Tubes.
The entire socket is molded from black Bakelite, with a
highly polished surface. The basc of the socket is of
sufficient depth to allow clearance between contact
fingers and table.

The contact fingers are nickel plated spring brass.
Nickel plated binding post terminals are marked.
Nickel plated screws are provided for panel mounting
and holes drilled for table mounting. When mounted
on panel the tube i is set vertically, insuring maximum
filament life. Baseis 2}{” x 2%{”, and the height 114°,
No. 92—Remler VT Socket, Panel or Table

MoUBbIE. .. oo viie e $1.60

—

Remler Radio
Apparatus

THE remarkably high qual-
ity of every Remler item is
not accidental, but the final re-
sult of years of research work,
painstaking study and perfection
of manufacturing processes. The
uniforinly handsome appearance
of the Remler line—the accuracy
cnd precision of each individuel
item—the truly wonderful re-
sults that are obtained from the
use of this “Apparatus That
Radiates Quality”’—these facts
have made REMLER the choice
of those who really know radio
apparatus.
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REMLER BAKELITE DIAL

HIS Remler 3* bevel edged dial is molded and

ground true from genuine bakelite and will not
warp or discolor. It is not brittle like composition.
The surface is highly polished. The engraving is filled
with white enamel and the 100 division scale reads from
right to left for clockwise rotation.

“The knob is molded bakelite 134" diameter. The
bushing is drilled for %" or 34 ” shaft, and the set screw
passes through both knob and bushing. The construc-
tion insures an absolutely true running dial.

No. 101—Remler 3” Bakelite Dial only........ $0.75
No. 100—Remler 3" Bal\ehte Dial with knob and
bushing, specify " or 14 “shaft..........

Patent Applied For

REMLER g41tizy POTENTIOMETER

HE plate voltage of any detector tube must be care-

fully adjusted for maximum sensitiveness and
signal audibility. Potentiometer control provides close
adjustment with ease of operation. This new Remler
Unit with metal inserts provides positive definite elec-
trical contact and eliminates the uncertainty of carbon
to graphite contaet. This Remler Unit is not brittle and
is connected across the A-Battery to control the plate
potential over a six volt range by half-volt steps. Cir-
cuit diagram furnished with ‘each unit.
No. 93—Remler A-Battery Potentiometer Unit

only, with studs for panel mounting........ $0.75
No. 94—Remler Rotary Lever Switch for use

with No. 93 Unit...o.vveeiiinineninnn,

DEALERS: There is a very profitable proposition for you on Remler Apparatus. Write for full particulars.

REMLER RADIO MANUFACTURING COMPANY

248 FIRST STREET
San Francisco, Cal.

E. T. CUNNINGHAM

General Manager

154 W. LAKE STREET
Chicago, Ill.




290

DEFINITION
The practice of Chiro-
practic consists of the
adjustment, with the
hands, of the movable
segments of the spinal
column to normal posi-
tion for the purpose of
releasing the prisoned
impulse

Ask Your
Chiropractor
for
“The Last Word”

Truth Courts the Light
But Error Shuns It

The chiropractor tells you his message in
English because he wants you to understand.
He doesn’t camouflage his ignorance with
Latin,

Truth is the same always and everywhere,
and because the practice of Chiropractic is
based upon truth it is a universally efficient
method.

The laws of nature are the same yesterday,
today, and forever; and because Chiropractic
is based upon natural law, it does not change
its explanation of disease with the seasons.

Since Chiropractic depends upon the opera-
tion of natural law for its results, chiroprac-
tors do not require faith or credulity of
their patients.

Chiropractic is a demonstrable science. It
is the most efficient method of getting the
sick well and any chiropractor will gladly
show you just what he does, and tell you why
he does it.

Write for information regarding Chiropractors or Schools to the

UNIVERSAL CHIROPRACTORS ASSOCIATION, DAVENPORT, 10WA

VARIOMETER

4943 Stenton Avenue

TWATER KENT

RADIO APPARATUS

VARIOMETERS
TRANSFORMERS
VARIOCOUPLERS
RHEOSTATS

TRANSFORMER

DESIGNED in the Atwater Kent research laboratories

and manufactured complete in this plant from mould-
ing of the condensite forms to winding of the fine wire
coils—an assurance of quality,

Highest grade materials are used in construction thruout each unit
and a very complete final test is a guarantee of 1009, performance.

Correspondence Solicited

ATWATER KENT MANUFACTURING COMPANY

RADIO DEPARTMENT Philadelphia, Pa.
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Should it be desired to mount the instru-
ment on a panel with other instruments it
may be built directly upon the panel. On
account of its small size, such a condenser is
ideal as a grid condenser on a vacuum tube
control panel. it is to be put to such use,
the mica washer may be eliminated and one
made of paraffined paper used instead, as the
mica dielectric is used only in order to obtain
a capacity up to .001 microfarads. Fig. 11is
a top view of the completed instrument.

Practical [nformation oh Re-

ception of Radio Signals
(Continued from page 262)

R

T

battery current which flows from the plate
to the filament, The grid is placed between
the plate and filament and is actuated by the
energy of the incoming signals in such a
way as to control the flow of current in the
plate circuit and thus produce vibrations in
the telephone receivers.

The characteristics of a detector tube are
such that by using a condenser in series with
the grid, as at X, the high frequency im-
pulscs of the received signals tend to produce
and accumulate upon the grid a voltage of
negative polarity which causes a decrease
in the plate current. In order for the grid
to be ready to respond to each succeeding
train of electrical vibrations it must rapidly
be restored to the filament potential by the
Jcakage of the negative charge upon it.

X
;
HIIE
L 4%,“1

Frg. 3 5 *

Diagram of 2 Vacuum Tube Used as a Detector.

With some tubes there is sufficient leakage
in the tubes themselves, and sometimes a
condenser has imperfect insulation which
allows the charge to escape, but where all
the insulation 1s practically perfect it is
necessary to place a high resistance in
parallel with the grid condenser. This re-
sistance should be of the order of half a
million to one million ohms, while the grid
condenser should have a capacity of about
0.00025 microfarad. Tbe best values to be
employed vary somewhat with different
tubes.  If the resistance is too high, leakage
will take place slowly, causing a sputtering
sound in the receivers, while too low a re-
sistance will cause too rapid leakage and a
weak signal, because the negatitve grid po-
tential cannot accumulate to full value in the
direction of each wave train. Receiving
tubes are usually designed so that they give
best operation when the low side of the grid
circuit is connected to the negative potential
side of the filament.

Filaments of standard receiving tubes are
provided to operate on four to five volts at
the terminals. This requires a battery of
about six volts in order to provide for losses
in the leads to the set and filameut control
by means of the variable resistance R. Tubes
now in common use reguire about one am-
pere filament current at five volts. To
provide for the extra volt of the battery the
controlling resistance would therefore need
to be about one ohm actually in the circuit.

It is very important that the polarity of
the “B’” battery should be as shown, with
the positive side towards the plate. If this
polarity is reversed, no plate current can
flow and the tube will be inoperative. With



Radio News for August, 1922

291

AITHFULLY reproduces
all broadcasted musical and
spoken sounds. This set is un-
equalled for tonal quality and
perfect balance of the receiver.

Designed on sound scientific
principles by an engineering
organization of long experi-

Order from your Dealer or direct.

Jobbers and Dealers write for discounts.

EISEMANN MAGNETO CORPORATION
Radio Division
32-33rd Street, Brooklyn, N. Y.

- DETROIT

See September issue for interesting announcement of other Eisemann Radio Equipment

Specifications

Receiver Case—Aluminum.

Coils—Wound with high-
est grade enamelled in-
sulated copper wire.

Resistance — 2200 ohms.

Ear Caps —Rubber com-
position.

Magnet —High percentage
Tungsten Steel—perma-
nent. :

Diaphragm—Rust-proof.
Cord—Six foot.

Head Band —~Approved
spring wire—self-adjust-
ing, sliding rod type.

ence. Made to give you the
greatest possible enjoyment
from your receiving outfit.

All products manufactured by
the Eisemann Magneto Cor-
poration are guaranteed to be
mechanically and electrically
correct.

CHICAGO
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To Hear Radio Music
Perfectly

The fact that Brandes Matched-Tone
headsets are part of the standard equipment
of the receivers supplied by the leading radio
manufacturers speaks for itself. Unless the
purchaser of a receiver hears well, he cannot
enjoy broadcasted music to the utmost.

If your receiver is not equipped with a
Brandes Matched-Tone headset you can
buy one from your dealer, with the under-
standing that unless you obtain the results
Matched-Tone is a wade- expected of it, he will refund your money
mark registered in the U. S. y .

after ten days’ trial.

C. BRANDES, Inc.

Wireless Headset Specialists
237 LAFAYETTE STREET NEW YORK, N. Y.

“Black Beauty” Dlal and Knob

Our No. 1373—Made in 27, 3%, 314", 354", 4%, with %" or }{* shaft. They're all guaranteed
not to warp, have a permanent jet black surface w1th genuine silver plated calibrations and
figures engraved thereon. Sold without knobs to manufacturers if necessary,

Write jor circular on Elimination of Body Capacity and difficulty in tuning
Myr. Manufacturer:

Get ahead of your competitors by using No. 1373 Dial for enhanced appearance,
moderate price and quick deliveries. Write for dealers, jobbers or manufacturers’ prices.

ETCHED PRODUCTS CORP.

Detroit MFGS. NAME-PLATES, DIALS, SCALES, ETC. Newark

i : Bost.
Doy Moines Long Island City, N. Y. Chicago

Seattle Tel. Hunters Point 6230-6231 Cleveland

N
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highly evacuated tubes the “B” battery volt-
age is not critical and may be 22 to 45 volts,
preferably the latter. However, with gas
filled tubes, which are more sensitive de-
tectors, it is necessary to have a “B” bat-
tery voltage of about the right value, gen-
erally 18 to 22 volts. This adjustment may
be obtained by tapping to individual cells of
the battery or by the potentiometer arrange-
ment shown in Fig. 4. The voltage applied
to the plate is the voltage between the nega-
tive side of the filament and the positive side
of the “B” or plate battery. When the
negative of the plate battery is connected
to the negative of the filament battery, then
the plate voltage will be the voltage of the
plate battery alone, while if the negative
plate battery is connected to the positive side
of the filament battery, the total plate volt-
age will be the sum of the “A” and “B”
hatteries together. Thus by adjusting the
potentiometer, any desired amount of the
“A” battery voltage may be added to the
voltage of the "B” battery to give the proper
value for best detection.

Referring again to Fig. 2, it will be seen
that there 1s a third inductance coil, inserted
in the plate circuit and coupled to the coil
in the grid circuit. The purpose of this ad-
ditional e¢oil is to bring about amplification
within the detector tube itself by a process
known as regeneration. Since perfect recti-
fication does not take place in the tube there
is a certain amount of high frequency cur-
rent flowing in the plate circuit. By coupiing

% Lo

= Fig 4
Hook-Up of a Standard Feed Back Circuit.

the plate circuit bacL to the grid some of
this high frequency is again impressed upon
the grid circuit and is amplified through the
tube. The plate coil, commonly called the
“tickler” coil, must be coupled back with
the correct polarity and by adjusting this
coupling to the proper intensity, the signal
strength will be greatly increased. If too
much coupling is used the adjustment be-
comes very critical and the tube will finally
oscillate, thus becoming a generator of high
frequency which is radiated on the receiving
antenna. This radiation will then be picked
up by other receiving sets in the vieinity and
cause great disturbance to the reception of
distant signals. Regeneration should there-
fore be carefully controlled so that the
receiving set does not oscillate, for if sev-
eral sets in a given locality are all trying to
receive on the same wavelength, and are all
radiating a small amount of energy, they
will interfere with each other and none of
them will be able to get any satisfactory re-
sults.

The condenser, C, shown in shunt with the
telephone receivers and plate battery acts as
a by- pass for radio frequencies in the plate
circuit, since the telephone windings offer too
high an impedance to allow such frequencies
to pass freely. The required capacity is not
critical, but should have a value between
0.001 and 0.005 microfarad.

There are various other ways of obtain-
ing regeneration, such as capacity coupling
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HIGH VOLTAGE MOTOR-GENERATORS
STAND PRE-EMINENT IN WIRELESS FIELD

Used by Leading Educational Institutions, U.S. Gov’t Research
Laboratories, Newspapers, Department Stores, Etc.

ESCO

Manufactures Over 200 Different Combinations of Windings for Wireless and Develops Special
Apparatus for Special Requirements, Send Us Your Problems

Write for Buitetin No. 237—Complete Information

MOTORS —DYNAMOTORS —GENERATORS —MOTOR-GENERATORS

SOLD BY PRINCIPAL DEALERS EVERYWHERE

211 SOUTH STREET
STAMFORD CONN.,, U. S. A,

“ILLINOIS” THE RELIABLE

MADE RIGHT - STAYS RIGHT

Three Styles: No. 1,
Panel; No. 2, Open Type
as shown; No. 3, Fully
Encased. Anti Profiteer.
Less than pre-war prices.
Fully assembled and tested.

Style No.1 No.2No. 3
67 Plates, $7.00 $8.00 $8.50
43 3-50 4.50 475
23 ¢ 2.75 3.75 4.00
13 ¢ 2.25 3.25 3.50

Money back if not satis-
fied. Just return condenser
within 10 days by insured
Parcel Post.

Options: — With Style
No. 1—instead of Scale
and Pointer, a 3-inch Metal Dial at 50 cents extra, or
a 3-inch Bakelite Dial at $1.00 extra. Large Knobs.
Both excellent values. Or we will, if desired, supply
the Condenser with smooth 3-16 inch center staff, with-
out Scale, Knob and Pointer, at 15 cents off the list
to those who prefer to supply their own dial.

Vernier with single movable plate applied to 13, 23
or 43 plate condenser, $3.00 extra.

We allow no discounts except 5 percent on orders
of 6 or more.

SENT PREPAID ON RECEIPT OF PRICE

Except: Pacific States, Alaska, Hawaii, Philippines
and Canal Zone, add roc. Canada add 25¢.
Foreign Orders other than Canada not solicited.

G. F. JOHNSON, 625 Black Ave., Springfield, Ill. -

STYLE NO. 2

STYLE NO. 1

VERNIER
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between the grid and plate, or by tuning the
plate circuit, all of which produce substan-
tially the same results, greatly increasing the
signal strength. Regeneration is thercfore
a valuable asset in obtaining strong signals,
but its use should not be abused in broad-
cast receiving by allowing the set to radiate,
thus causing misery to all nearby listeners.

THE AMPLIFIER

We have studied some of the main points
which must be kept in mind in order to
secure efficient operation of a detector cir-
cuit, and now that we have learned how to
make the signals audible our next step will
he to find out how to increase the strength
of these signals. This is desirable in order
to make weak signals loud enough to be un-
derstood distinctly and in some cases can be
carried to a point where the signal strength
will operate loud-speaking devices so that
it is not necessary to use headphores,

In studying the vacuum tube detector we
lcarned that it acts as a relay in which the
amount of current flowing through it from a
local battery is controlled by the weak im-
pulses of incoming signals. By the use of
one or more additional vacuum tubes the de-
tected signal can be greatly increased in
volume. Each tube has a certain amount of
voltage impressed upon its grid and input
circuit, and because of its relay action this
voltage is amplified and passed along to the
next tube or to the telephone receivers.

The problem, then, is to provide a means
of coupling the output of one tube to the
input of the next, to obtain as much ampli-
fication as possible and at the same time to

Frg. 5

Diagram of a Vacuum Tubz Detector and One-Stage
Resistance Coupled Amplifier.

preserve the original quality of the signal
without distortion. Tube coupling can be
accomplished by means of various combina-
tions of resistances, reactances, condensers
or transformers, Resistance coupling gives
the least amplification but preserves the best
quality of reproduction, while transformer
coupling produces the most amplification and
is liable to cause more or less distortion to
the signal in doing so.

Fig. 5 shows a method of coupling from
a detector to an amplifier tube by means of
resistances and a condenser. The plate
resistance should be equal to or a few times
greater than the internal plate circuit re-
sistance of the tube. For standard tubes
this would be 25,000 to 200,000 ohms. The
grid resistance should be one or two meg-
ohms, and the coupling condenser about .005
microfarad. Such an amplifier will increase
the signal audibility about five times per
stage and will preserve good quality in the
speech and music of telephone signals. It is
quite important that all contacts and con-
nections be as nearly perfect as possible in
order to eliminate amplifier noises.

For reactance coupling, the plate resistance
or hoth the plate and grid resistances, should
be replaced by choke coils having impedances
at audio frequencies equal to the resistances
replaced. Reactance coupling will give
somewhat greater amplification than plain
resistances since the required voltage drop
across them can be obtained with less energy

“lost in the resistance of the circuit.

Fig. 6 shows the typical connections for a
detector tube and one stage of transformer
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Ask to See This New
Radio "B’ Battery

Ask also to see the
Willard  All - Rubber
Radio “A’” Battery—
a 6-volt battery built
especially for Radio

reception.
3t
$
Ask your dealer or your nearest Willard Service
Station to show you this specially designed 24- :
volt rechargeable Radio “B” Battery. Note the :
leak-proof glass jars—hard rubber screw-on :
covers—special Radio “B” plates—Threaded i
i Rubber Insulation.

These features considered, it is not surpris-
ing that the Willard Radio “B” Battery has
such a remarkable ability to hold its voltage,
or that it is so noise-free and trouble-proof.

WILLARD STORAGE BATTERY COMPANY, CLEVELAND, OHIO
Made in Canada by 'the Willard Storage Battery Company of Canada, Limited, Toronto, Ontario

THREADED
RUBBER
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SERVICE IS

Wy

SLOGAN

Since 1911 the constant ef-
forts of our personnel to
render the highest possible
service to manufacturers and
dealers has placed us among
the leaders in the Radio field.

Every article sold by us is

backed by our approval,

which marks it as a standard
product of merit,

We cordially invite you to

avail yourself of this service,

whether your business is
large or small.

We will be pleased to correspond
with manufacturers desiring distri-
bution in our territory

Philadelphia Wireless Sales Corp.

1533 PINE STREET

PHILADELPHIA, PA.

Thousands of

Unfilled Orders

for the

TELMACOPHONE

What’s the Reason?

DEALERS! We are distributors for nearly
all standard lines. Full discounts on the
Telmacophone. Write for proposition on
our complete line.

20 S. WELLS STREET,

Much to our regret we have been un-
able to fill all orders for the Telmaco-
phone promptly. The demand has been
far beyond our expectations. When we
first advertised the Telmacophone we
felt confident that it was the greatest
value ever offered.
Our own confidence has been sustained
by the public, which has taxed our
manufacturing facilities to the limit.
All unfilled orders will be taken care of just
as soon as possible. To those who have not yet
ordered the Telmacophone we want to assure
you that it is well worth waiting for. Do not
be satisfied with an inferior substitute.
Price, Complete, $20.00 Fully Guaranteed

RADIO DIVISION
TELEPHONE MAINTENANCE CO.

Note new address

CHICAGO, ILL.

Dept. B,

“SPAGHETTI”

PAPERS, WAXES, COMPOUNDS, PAPER TUBES, VARNISHES
FOR IMPREGNATING AND FINISHING, ETC., ETC.

ESTABLISHED 1889

MITCHELL-RAND MFG. CO., 21 VESEY STREET, NEW YORK
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coupled amplification. In arranging such
a circuit it is important that the various
parts be so placed that the wiring will be as
short and direct as possible. This is espe-
cially desirable where two or three stages of
amplification are to be used since back
coupling from the output to the input of the
amplifier will cause it to oscillate or “how!”
so that it is useless for signal reproduction.
Even if it does not actually oscillate, a little
back coupling will cause enough regenera-
tion to bring the tubes near the oscillating
point, and this condition will make the sig-
nals hollow sounding or “ringy.”

There are a good many types of ampli-
fying transformers on the market, some with
air cores, but most of them with iron cores,
since the latter construction requires con-
siderably less turns of winding and can be
made to occupy less space. Naturally the
various makes of transformers differ in their
amplifying characteristics and most of them
amplify much better at some particular tone
than they do at other tones higher or lower.
For this reason transformer coupling, when
used for the reception of radio telephone
music, is liable to change the proportion of
the sound intensities and destroy their orig-
inal pleasing qualities.

Referring to Fig. 6, it will be seen that the
filament rheostat is in the negative side of
the filament lead, and that the low side of
the transformer is connected to the negative
side of the battery. Since the reference
point of the various tube voltages is the
negative side of the filament, this arrange-
ment will place a negative potential on the
grid of the amplifier tube, amounting to the
voltage drop of the rheostat, and this will
usually give the greatest amplification. The
characteristics of amplifier tubes are such
that about one volt negative voltage on the
grid is desirable. A positive grid voltage
will cut down the amplification and a con-
nection directly to the positive side of the
filament may even make the tube inopera-
tive or reduce the signal instead of increas-
ing it,

The Sensitivity and Pre-

cision of the Electrostatic

Transmitter for Measuring
Sound Intensities

{Continued from page 238)

sitivity was observable. It is thus reason-
able to assume that under ordinary conditions
the sensitivity will not change appreciably
during the course of several years.
EFFECT OF TEMPERATURE AND PRESSURE
ON SENSITIVITY

When a rigid plate was used in place of
.he flexible rubber diaphragm, C, and equal-
ization of the static pressure on the two
sides of the diaphragm thereby prevented,
measurements with the piston-phone and
electrostatic voltmeter showed that the sen-
sitivity of the transmitter changed about 2
per cent. per degree Centigrade at 200 cycles.
With the rubber diaphragm, however, within
the temperature range of 20 to 40 degrees C.
the total change in seusitivity was less than
2 per cent., which is negligible for all practical
purposes. The principal reason for this small
temperature coefficient lies in the fact that
the instrument is constructed almost entirely
of the same material. The clamping rings
and the diaphragm have nearly the same
temperature coefficient of expansion, so that
any change in temperature will produce but
little change in the tension of the diaphragm.
The diaphragm, although thin, cannot assume
a temperature very different from that of
the frame, for it is separated by such a small
distance from the back plate that heat can
flow from one to the other nearly as readily
as if they were in contact.
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Picked Up Detroit—
Denver—Pittsburgh—Newark
—With No Amplification

CHICAGO, ILL.

«“T THOUGHT that you might be interested in hearing

of the results I obtained on Monday night of this
week with your H. R. Receiver and absolutely no am-
plification. An interior antenna consisting of about a
hundred feet of No. 14 rubber covered wire was used.

“My home is at Winnetka, about eighteen miles
north of Chicago, on the lake. After picking up the
Chicago station I next listened to a concert in Detroit,
then a concert at Pittshurgh, then a concert and enter-
tainment at Newark, and next the last part of the
Denver, Colo., program, After that I picked up two
other stations that I could not identify, but as it was
after ten o’clock here I figured that they must be west-
ern stations.”

CHARLES A, NASH

SPECIFICATIONS

Cabinet: Solid mahogany, dull finish.

Panel: Condensite, dull finish, machine engraved, white
lettering.

Dials: Indestructible metal, black with white lettering.

Condenser: Balenced type, built as a Vernier; 2 rotary,
3 stationary plates.

Antenna Inductance: Wound on formica tube.

Plate Inductance: Wound on molded ball.

Binding Parts: Black rubber covered.

Switch: TFan blade.

Rheostat: Clapp-Eastham type H 400.

Cirenit: Single circuit regenerative.

HIS is a typical experience with

I Clapp-Eastham equipment—we re-

ceive such letters daily. The wide
range of this H.R. Set and the sharp clear-
ness with which messages and music
come In surprise experienced radio men
and absolutely amaze the inexperienced.

Simple to operate—neat in appearance
—reasonable in price—this set appeals to
radio enthusiasts of all types. And the
fact that it is made in a plant that has
specialized exclusively in radio for more
than 14 years guarantees careful work-
manship.

If your dealer, because of the unpre-
cedented demand, cannot show you this
Clapp-Eastham Set, or cannot supply this
set from his jobber, write us. Complete
new Radio Catalog 6c.

CLAPP-EASTHAM CO.,
139 Main Street, Cambridge, Mass.

Oldest and Largest Exclusive Makers of Radio Equipment

Regenerates wave
lengths of 180 to
825 meters per-
fectly.

CLAPP-EASTHAM

Regenerative Receiving Set

(Licensed under Armstrong U. S. patent No. 1,113,149)
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FF the beaten path and on the trail to a worth-while

goal. ‘“Thoroughbred Apparatus’’ has been constantly
winning new friends and has hung up some enviable records
as a quality leader in radio apparatus.’

DRI

Our goal is unwavering superiority, and we intend to
come under the wire with ‘“Thoroughbred Apparatus’ in
the lead of the radio field.

On June 1st we moved into our new factory. Now, with
greatly increased facilities, we are prepared to handle your
orders as they come. Write for our interesting offer to
reliable dealers.

“Thoroughbred Apparatus’ consists of: Moulded Vari-
ometers, Vario-couplers, “Read ’em” Binding Posts, 17
styles, Amplifier Panels, Detector Panels, Variable Con-
densers, Fixed Condensers, Binding Posts, Contact Points
and Stop Pins, Switch Levers, Dials, Single Sockets, Rheo-
stats, Crystal Detectors.

THE MARSHALL-GERKEN CoO.
Jackson and N. 12th St. Toledo, Ohio

Thoroughbred Ap_para»tus




Fits Any
Standard
{Phonograph

EKKO
Fits Any
Radio’
Headphone

Make a Loud Speaker of
Your Phonograph

Ekko is a simple mechanical device that connects your
headphones with the tone arm of your phonograph,
and transmits Concerts and Programs through the-

sound box.

Ekko is the best Loud S8peaker you can use. By
utilizing the scientific design and fine workmanship of
the phonograph sound box, Ekko produces a clear, pure
tone unsurpassed by the most expensive amplifiers.

If your dealer does not yet carry Ekko, send $3.00 and
we will mail you one immediately, post paid. Money
back if you are not satisfied. Mention the make of
your phonograph in ordering.

THE EKKO COMPANY, 911 Harris Trust Bldg., Chicago

TURNEY

Unexcelled Radio Products

Voxola 75x0x5% -  $30.00
Monoplex 11x11x4% 40.00
Multiplex 11x163x4% 65.00
Head Set (Non-

Fatigue 8-Ounce)  6.50

Socket - - - .60
Two-Way Plug - - 1.20
Plex 43x5x43 - - 5.50

Duplex 164x4x6 - - 15.00
Vitaphone 81x11x4% 20.00
Amplifier 84x11x4: 20.00

Send for descriptive catalog
of complete Turncy
Radio Products

- Rex Radio Sales Corporation

National Distributors of

TURNEY’S

Unexcelled Radio Products

GET on the band-wagon

for prompt delivery.
Ask about the TURNEY
Spider Web Coil and Non-
Fatigue € unce Head Set.

Liberal Discounts to

Jobbers and Dealers

REX RADIO SALES CORPORATION

Distributors of ‘““Everything Radio”’

1452 BROADWAY

Telephone, Bryant 6456 NEW YORK

IF YOU CAN'T READ

Dots and dashes you are missing the most important and interesting part of radio
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use a hot wire ammeter—I was troubled for
a while with a Corona, but now I use a
rebuilt Underwood, purchased on the install-
ment plan. .

I will tell of a few of the improvements
1 have made in the reception of signals. 1
found that at times the signals were so weak
that they were almost illegible. I constructed
an electromagnet and put it in series with the
receiver, which would not sound, due to the
weakness of the currents. I purchased a
large drum and drumsticks of laminated iron,
and hinged them so that the pull of the
electromagnet would cause the drumsticks
to strike the drum, and thus reproduce the
signals. I had no more trouble with weak
signals, and this would also receive music
to perfection.

The device which I consider my most
valuable contribution to radio, however, is
what I call a static trap. The theory fol-
lows, although patent litigation does not per-
mit me to divulge all particulars. I have
a waterproof basket arranged on my oper-
ating table, and when the static waves come
over it, they fall in. There is no trouble
in recciving music, however, for the audio
frequency voice waves are superimposed on
a carrier wavce. This carrier wave carries
the music over the basket, without falling,
into the set. [ save the static waves, which
are made of lightning and X-rays and use
them for medical purposes. It is generally
known that after a person is exposed to
lightuing, he is no longer subject to the ills
which beset human flesh.

The Electron Theory
Simplified
(Continued from page 240)

form a molecule of lead sulphate (PbSO.).

It is now generally accepted that the
atoms of matter are minute systems of
clectrons, which are united charges of elec-
tricity of negative polarity, either revolving
about a central positive nucleus or sur-
rounded by a sphere of positive electricity.
These electrons are considered as being the
smallest guantities or charges of negative
electricity that ever were found to appear
in electrolysis. It is estimated that the
diameter of an electron is on the order of a
million millionth of a centimeter, Or in
other words, an electron is about 60,000
times smaller in volume than the hydrogen
atom. Is it any wonder that its (ithe elec-
tron’s) existence is difficult to comprehend ?
The electronic system may be thought of
as similar to our solar system. Thus the
nlovement of the electrons in definite orbits
about the central positive nucleus resembles
that of the different planets which revolve
about the sun located, as it is, at the center
of their orbits. There is this important
difference, however. The various planets
arc not alike in size or weight, whereas all
the electrons are identical. The difference
between the atoms of the various substances
is mercly in the number and arrange-
ment of the electrons constituting them.
Under normal conditions the positive charge
of the nucleus about which the electrons
move is equal to the sum of the negative
charges of the electrons. Hence, the
amounts of positive and negative electricity
neutralize one another and none of the com-
mon manifestations of an electrical current
are observed.

If one or more of the electrons become
detached from an atom of matter, the lat-
ter is left with an excess of positive electri-
city. The atom is then said to become a

Likewise, if one or more

X LR positive ion.
receiving. Continental Code Chart as used by author in teaching, is the surest,

electrons in excess of the normal comple-
quickest and most reliable way of learning. $1.00, no stamps. D

ment of an atom are added to the latter, a
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THE RADIO READING COURSE

A THOROUGH RADIO EDUCATION

WITHOUT LONG,

TEDIOUS STUDY

All the Data in Simple, Easily-Understood and

Interesting Style in

‘While you may have no desire to spend
the time and effort to study radio in all
its branches and attempt to become an
“expert,” you do want to know the funda-
mental and practical things that will
help you get the utmost pleasure from
your hobby—to be able to instantly
locate and correct troubles — to save
money on parts and units by doing your
own work.
You can now get all the working details
without long, tedious study. The Radio
Reading Course in five complete Lecture
Books supplies in an actually entertain-
ing way the most helpful, comprehensive
and correct information on the subject.
It gives you all the necessary data
through simple, non-technical language
and drawings to intelligently choose, de-
sign, construct, operate and maintain
radio reception apparatus.
Written by a foremost radic engineer,
inventor and “father” of radio telephony,
it takes you quickly and smoothly over
the ground, giving you a wonderful
grasp of the whole subject. Not a re-
written left-over of radio of years ago,
but of radio as it is known and prac-
tised today in the great radio research
laboratories.

Instructor, Guide and Reference
You continually run into trouble with
your apparatus., Your set doesn’t func-

Low-Priced Course

tion right. You lose half the pleasure
that can be yours. You forever spend
money to get your apparatus into condi-
tion, With The Radio Reading Course as
instructor, guide and for reference, you
will know how to analyze trouble symp-
toms yourself and take the proper steps
to correct them; you will design and
make parts and units that will add im-
measurably to the scope and efficiency of
your set, and at the same time save large
sums of money that you would spend in
stores. You will actually save much
more than the price of the Course.

Make This Small Investment
If you want to really enjoy radio and get
RESULTS, make this small investment which will
be returned many times over. Very moderately
priced at $4.25 for the complete Course, which is
cheaper for you than buying miscellaneous books
and pamphlets. Take advantage of this oppor-
tunity to get this splendid radio training. You
need The Radio Reading Course right heside your
set, so send your order NOW.
RADIO COURSES, INC,, Dept A8,

15 East 40!h Street New York City.

Gentlemen: Herewith, $4.25 postal money order for
check), for which forward at once The Radic Reading
Course, complete in Five Lecture Books.

NATIONAL
RADIO
TELEPHONE

The experience gained through the
extensive manufacture for many years
of telephones for navy and other
exacting service enables us to offer

RADIO TELEPHONES

that are correctly designed and prop-
erly built for receiving broadcasted
concerts, lectures, ete., satisfactorily.

$82

per set complete
with cords

2200

'F. DicrinNsoON

Demand -

Order Through Your Dealer

The Holtzer-Cabot Electric Co.

BOSTON, MASS.
CHICAGQ NEW YORK BALTIMORE
PHILADELPHIA SAN FRANCISCO CLEVELAND
5-144

Radio Telephones

WIRELESS APPLIANCES CO.

OLD COLONY BUILDING
CHICAGO

Manufacturers and Distributors

Plugs

acks
Head Sets
Rheostats
Condensers
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operation and is, therefore, a rectifier.
Quite naturally, this -fact led to the em-
ployment of the two-electrode vacuum tube,
as the device is commonly called, as one of
the early detectors for radio telegraphic
reception.

By the introduction of a third electrode
between the filament and plate of the vacu-
um tube, we produce the type of detector
and oscillation generator now so universally
used for radio telegraphic or radio telepho-
nic reception and transmission, The addi-
tional electrode, however, must be construc-
ted in the form of a wire grid, perforated
metal plate, metal gauze cylinder, or other-
wise designed so that its position may not
obstruct the passage of electrons from fila-
ment to plate under favorablr -onditions.

It would not be in strict ac  dance with
the method of modern science to state with
certainty that the electron, as small as it
may be, is indivisible, Such dogmatic as-
sertions were once made by some teachers
and scientists with respect to the atoms of
the elements, but far seeing physicists as a
rule were always careful to avoid being
committed to the belief that the ultimate had
been reached with the atoms of chemistry.
It was not, of course, until recently that a
basis existed for asserting anything about
the insides of the atom, and hence it was
unnecessary to state imore thau that the
smallest thing which took part in chemical
veactions was apparently the atom.

In much the same manner, the electron
has been considered as the smallest quantity
of electricity found to be mvanably carried
by the atom of an element in electrolysis.
Nothing, however, has been said ahout its
necessary ultimateness. Evidence has lately
been presented which purports to show
that smaller electric charges than the efec-
tron exists; that is, there is a sub-electron.
Thus the reader will be left with something
to think about. What will the future bring?

Correspondence from
Readers
(Continued from page 235)

The standard key is not what would be
selected by an AP man, but becomes easy
of operation with use and can’t be beat
when the air is bumpy.

I have operated in a plane all along the
coast to Hampton Roads and return besides
considerable local flying, without coming
down to ten a minute,

If Mr. Davenport will agree to copy I'll
send a good readable twenty-five on an air-
craft key at any time.

The point at issue may have been mtulded
as a knock or only a “wise crack,” but in
cither case it looks bad in print, whercfore
a protest is entered by the radio gang.
Nerson M. Cooxe

PaurL C. Risu GEORGE M. SEMMENS
Myron N. FLEmine MyroN A, WRIGHT
W. E. Roiier CHas. L. Day
GoRDON GLENN W. E. MArTIN
ForresT V. BELL Bruce E. Burron
M. H. DunBar E. V. Sizer

P. F. RaNpoLPH
Naval Air Station, Sqd. V.,
Pensacola, Fla.

WIRELESS TELEPHONY IN NEW
ZEALAND
Editor, Rapio News:

A fair number of your excellent publica-
tions find their way out here through news
agents, etc., and are appreciated and well
read hy the amateurs who get them.

We all look forward to the latest trials,
etc., made by thc amateurs and commercial
Lompames as very little transmission is done
out here in New Zealand.

Outside of the Dunedin University, we are
the only folks in New Zealand sending out
wireless telephony and music. Our aerial is
100" vverall. It is about 50" from the ground,
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Stop Buzzing and Sizzling

ORMICA insulation for Radio use is perfect insulation! It prevents buzz-
ing, sizzling and noise that makes it hard to hear over your radio telephone.

There are no weak places in Formica panels. They are not affected by moisture
- and weather conditions and do not deteriorate. They will give perfect service

for years.

Formica is the most widely used radio insulation. It is approved by the N avy

and the Signal Corps. It is a thoroughly high quality product—the finest possible

insulating material all the way through. It contains no absorbent matter that

will take up water and lose its insulating strength through humidity and moisture.

Formica panels have a handsome gloss or satin finish-—black and natural brown.

DEALERS—We have now in operation an addition to
our plant which doubles our previous capacity. Back
orders for Formica are being shipped rapidly. We always
do our utmost to serve you promptly.

THE FORMICA INSULATION COMPANY
4618 SPRING GROVE AVENUE
CINCINNATI, OHIO

SALES OFFICES

50 Church Street, New York, N. Y. 1042 Granite Bldg., Rochester, N. Y. 932 Real Estate Trust Bldg., Phila., Pa.

9 South Clinton Street, Chicago, Il
414 Finance Building, Cleveland, Ohio Sheldon Building, San Francisco, Cal,

422 First Avenue, Pittsburgh, Pa. 321 Title Building, Baltimore, Md.
415 Ohio Building, Toledo, Ohio.

" Made from Anhydrous Redmanol Resins
SHEETS TUBES RODS
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PARTS

ABC Parts offer the radio
user the very highest quality,
due to the fact that all ABC
radio products are manufac-
tured in our own splendidly

ABC Variable

Plate Condensers

These Condensers are dis-
tinguished by many special
features from any other on
the market. While their ap-
pearance can be imitated, the
quality is found in the ABC
alone.

Prices

No. 650-43, with 43 Plates, $5.00
No. 650-21, with 21 Plates, 3.75
No. 650-11, with 11 Plates, 3.00
No. 650-3, with 3 Plates, 2.25

Use an ABC Condenser to

secure mostsatisfactoryresults,

ABC Transformer
Magnetic leakage is impos-
sible in this Transformer, de-
signed to provide the correct
ratio of impedance for present-

day VTs. Price $7.00
ABC Head Sets

These consist of two stand-
ard Murdock head phones with
improved Signal Corps type
head band. Order by number.
No. 770-L2—2000 chms—$8.50
No. 770-L3—3000 ohms—10.50

Ask your dealer for ABC
Parts, or send your order direct
to us. Also write for ABC
Parts Catalogue.

Jewett Manufacturing Corp.
342 Madison Ave., Dept. R8,
New York

but only 15" above the nearest roof, so you
can see it is very medium indeed. We have
three wires spaced 3’ apart.

The ground is connected to the water pipes
and also a 7/18 wire is put down the drain
and two of the tin roofs are connected into
the earth circuit.

Using a de Forest O.T.3 set and three
Moorhead tubes of 500 volts on the plate
and six volts on the filament, we radiate .7
amp. on 270 meters. Previous to connecting
up two roofs in the earth circuit, our maxi-
mum radiation was between .5 and .6 am-
peres.

Every Monday and Friday evening from
7:30 to 9 p. m. we send out gramaphone
music and speech and have had some very
fair distances, considering the position of our
aerial. Wellington is situated in a valley
with hills all around, up to about 1,600" high.

Amateurs have reported us readable at
Wangauni, which is about 180 miles away,
and amatcurs in Dunedin have heard us,
Dunedin being nearly 400 miles away.

As we do not use our full radiation (we
send out on .6 amp.) the results are very
fair indeed, using such small power.

A large set is on order (a Type O.T.20)
when we expect to be able to do some very
serious work and get greater distances.

The regulations out here state that the
overall length of the aerial must not be more
than 100’, so we cannot put up a bigger
aerial at present. The length of the flat-top
lead-in and ground lead must not be more
than 100",

However, using a “T” aerial only one half
of the flat top is counted. This means that
an amatcur can get 100" of flat top in a “T”
aerial with a 30" lead-in and 20" earth lead,
and just come within the rcgulations.

Even on these aerials very good results
have been obtained. Many of the amateurs
on one tube using a three coil circuit receive
up to 6,000 miles and some of them hear
Lafayette, Nauen and San Diego.

We look forward to the amateurs in U.
S. A. to reach as far as Scotland, as their
power is practically unlimited and the aerial
can be any size.

Shall he very pleased to hear from the
amateurs who are doing great distances using
phones, with a copy of their tests hetween
U. S. A. and Scotland.

CuarLEs E. FoRresT,
International Electric Company,
53 Courtenay Place,
Wellington, New Zealand.

Multirle Wave Lenztps to
{mprove Broadcasting
(Continued from page 245)

The accompanying diagram shows the idea
i1 a simple way. Experiments would have
to be carried out to ascertain whether the
several different wave-lengths at the broad-
casting station could be radiated successfully
from a single antenna, or whether a different
aerial should be used for each wave-length
radiated. For each -instrument, such as a
violin, saxophone, piano, ctc, or for each
singer in a quartet, there would be a col-
lecting horn attached to a microphone in ‘the
usual manner. The respective microphones
would be comnected to individual V. T. trans-
mitting sets, adjusted for different wave-
lengths, such as 300 meters for the bass
viol; 350 meters for the saxophone; 400
meters for the violin; and 450 meters for
the piano. )

At the receiving stations, these several dif-
ferent wave-lengths are collected, let us say,
on a single antenna and the individual wave-
lengths weeded out and directed to their re-
spective loud speakers, through suitably
tuned V.T. receiving sets, numbered 1, 2, 3
and 4 in diagram, the four receiving sets in
this case being tuned for the four wave-
lengths transmitted, viz., 300, 350, 400, 450
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SPECIAL DISCOUNT 10%

Cardboard Tubes, Seamless, Gray, lg-inch
wall, 214x12, 25c; 3x12, 30c; 314%12, 35¢;

4x12, 40c; 414%12, 456c; 6x12, 50c; 515x12, 56¢;
6x12, 60c.

Contact Points, Nickeled .

Contact Points, Brass..

Stops, Nickeled

Phone Binding Posts, Nickeled, each........ 15¢

Binding Posts, H.R. Top, Nickeled, each.....10c
ROUND BRASS RODS, POLISHED

THREADED
#z13....15c  5x18....20c  3x22....25c

SQ. BRASS RODS, POLISHED AND DRILLED
BRASS

A
5x 7....1b6c Yx 7....20c SLIDERS
5% 9....156¢ 4z 9....20c %....96c
%x18....20¢ 4x13....25¢c 4....30¢

MAGNET WIRE
Price per 34 1b. 34 1b. 34 1b. 34 1b. 34 b, 34 1b.
Double Double

B.& S.Ga. Enameled Cotton Silk

No.18 — — $.75 — — —
No. 20 $.60 $.30 80 $.40 $1.00 $.60
No. 22 .65 .35 .85 45 1.06 .56
No. 23 —_— —_ _ — 1.10 .60
No. 24 .70 40 90 .50 1.10 60
No. 26 .76 A5 956 .55 1.15 .66
No. 28 .80 50 1.00 .60 1.20 70
No. 80 .85 56 1.06 .66 1.26 76

Prices net; parcel post prepaid anywhere in
U. S. Send for our catalog FREE.

THE KING RADIO CO.
113 Sheridan Ave., PITTSBURGH, PA.

EINSTEIN
Has the dope on ELATIVITY
We have the dope on ADIO

Longer Distance
Clearer Signals
Thru More Interference
Non-infringing Apparatus
Are you from ‘‘Missours’’?
Write us today!

SCIENTIFIC ENGINEERING
ASSOCIATION
817 MAIN STREET ~ CINCINNATI, OHIO

____;_:_

Firco Radio Apparatus

For sale by all prominent dealers

JOHN FIRTH & CO., Inc.

Pioneers since 1901

709 6th Avenue New York

RADIO DEALERS
AND MANUFACTURERS

We have them—all parts needed for the radio
trade promptly delivered.
Send us your requirements for prices
SMITH ENGINEERING CO.
One Union Square New York Clty
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Better Radio Receiving

Improve the Reception of
Your Radio Set

Every radio enthusiast desires to get
the most out of his set, and feels un-
usually proud when he is able to secure
better results than hisneighbor. A radio
receiving set is only as good as the re-
ceivers used with it. To secure maxi-
mum results, use a set of Kellogg radio
receivers, which are built by the Kellogg
Switchboard and Supply Company fce
radio use only.

Kelloggradio receivers are unusu-
ally sensitive and require mini-
mum of pressure on the ears,
resulting in clear, dis-
tinct transmission.
The extreme lightness
in weight is a note-
worthy feature to any
onelistening toa radio
concert. Heavy, bulky
receiversbecome most
disagreeable. Thehead
band is strong, of neat
construction, and the
receivers easily ad-
justed for the most comfortable position. Kellogg sets will not disarrange a lady’s
head dress. Kellogg radio receivers are the choice of the professional, as well as the
amateur, due to their many points of superiority.

Listen in-Otrxr the World—with Kellogg

Order a set today. If your dealer does not have them, write us.

Kellogg Microphones

Kellogg No. 21 Micro-
phone is a hand micro-
phone with a switch in
the handle and made up
to government specifi-
cation and will stand
extraordinary severe ser-

Kellogg Tube Sockets

Kellogg molded tube sockets fit all standard four
prong vacuum tubes. Four German Silver springs
with rounded ends are firmly held in position in
deep grooves. Cannot touch mounting surface
Binding posts plainly marked fov wiring.

Kellogg sockets are 2 3/16 inches square with

vice. This productis so arranged as to prevent the mouth being placed

inside the transmitter mouthpiece, thus assuring perfect modulation. round corners, with a total depth of 11/4 inches.

Kellogg Insulators

Dealers and Jobbers We also manufacture
Write for Your e | Bekelice o e radio jacks, plugs,

. Kellogg No. 3 strain insulators consist of Bakelite rods in which are irmly
Discounts inserted metal] end rings. These insulators stand a direct pull of approxi- condensers and other

mately 350 pounds. radio accessorses

Nos. 4, 5 and 6 are the same as No, 3 except the length. The lengths are:
No. 3, 3 inches; No. 4, 2 inches; No. 5, 4 inches; and No. 6, 6 inches,

T e Kellogg Company announce that in addition to their standard head set of 2400 ohms
that lists at $12.00 they are now building a 1200 ohm head set which lists at $3.00,

Kellogg Switchboard and Supply Company

Manufacturers of Standard Telephone Equipment
CHICAGO, ILLINOIS
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Electrical Experts
' EARN

12 to $30 a Day

What's YOUR Future?
SECTT—

Trained “Electrical Experts” are in
great demand at the highest salaries, and
the opportunities for advancement and a big suc-
cess in this line are the greatest ever known,

“Electrical Experts” can earn §70 to $200 a

week, Fit yourself for one of these big paying
positions—

BE AN “ELECTRICAL EXPERT”

Today even the ordinary electrician—
the “screw driver” kind-—is making
money—big money. But it’s the trained man—the
man who knows the whys and wherefores of Elec-
tricity—the ‘‘Electrical Expert’-—who is picked
out to “boss” ordinary electricians—to boss the
bLig jobs—the jobs that pay.

$3,000 TO $10,000 A YEAR

Get in line for one of these “Big jobs,”
by enrolling now for my easily-learned,
quickly grasped, right-up-to-the-minute, Spare-
Time Home-Study Course in Practical Electricity.

AGE OR LACK OF EXPERIENCE
NO DRAWBACK

You don’t have to be a College man; you don’t
have to be a High School Graduate, My course in
Eleciricity is the most simple, thorough, and successful
in existence and offers every man regardless of age,
education, or previous experience, the chance to become,
in a very short time, an “‘Flectrical Experi,” able to
make from $70 to $200 a week.

I GIVE YOU A REAL TRAINING

As Chief Engineer of the Chicago Engineering Works,
I know exactly the kind of training a man nceds to
get the best positions at the highest salaries, Hundreds
of my students are new earning $3,500 to $10,000.
Many are now successful ELECTRICAL CONTRACTORS.

YOUR SATISFACTION GUARANTEED

So_sure am I that you can learn electricity—so sure
am I that after studying with me you can get into
the ‘‘big money’” class in electrical work, that I will
guarantce under Bond to return every single penny paid
me in tuition if, when you have finished my Course you
are not satisfied it was the best investment you ever
made.

FREE—ELECTRICAL WORKING
OUTFIT—FREE

T give each student a Splendid Outfit of Blectrical
Tools, Materials and Measuring Instruments absolutely
FREL. With me you do practical work right at the
start—at home. You start right in_after the first few
IESslins to WORK AT YOUR PROFESSION in a prac
tical way.

An-up-to-the-minute course in Wireless Telephony and
Telegraphy given free with my great Electrical Course—
two courses for the price of one, Coupon brings par-
ticulars,

GET STARTED NOW—MAIL COUPON

I will send you a valuable book, entltled ‘“‘How to
Become an Electrical Expert,” and full particulars of
my free outfit if you will send this coupon now.

L. L. COOKE, Chief Engineer,

CHICAGO ENGINEERING WORKS

Dept. 66-C 2150 Lawrence Ave.
CHICAGO, U. S. A.

e CEn soOKE I |

CHIEF ENGINEER COOKE
Chicage Engineering Works 1
Dep't. 66-C. 2150 Lawrence Ave,, CHICAGO, ILL. §

Dear Sir: You may send me entirely free_and fully )

prepaid, a copy of your book, ‘“How to Become an |
Electrical ’

|
1
]
1 Expert.” and_ particulars about your ,
: Home Study Courses in Electricity and Radio. .
B NGIME vtveneiraeeeinanianarenarnrenensssnsneannres 1
1 1
1 -0 LG 3 1
UGty State...eerrrrinn.. !

meters, tespectively. In this way each loud
talker would have only to reproduce the mu-
sic from one, or possibly not more than two
or three different instruments, so that a
much clearer and louder reproduction would
result.

This idea is given for what it is worth,
and no doubt there are a number of different
ways in which this scheme may be carried
out. By utilizing special carrier wave com-
binations and suitably super-imposing the
voice on these waves, it will come to pass
no doubt, that all of the different tone
waves so to speak, can be transmitted from
a single antenna. By a suitably worked out
compound tuning scheme at the receiving
station, all the different tone waves may be
weeded out and directed into their respective
loud talkers. Once the wave-lengths to be
used are decided upon, the tuning of the
transmitting and receiving sets can be simpli-
fied by gearing or linking the several con-
densers and inductances together, so as to
be operated by a single handle.

The World’s Largest Radio
Horn
(Continued from page 245)

influence of radio on the world’s work and
play which warrants attention,

To the radio expert, however, the most
interesting aspect of the situation is the fact
that, through the use of its electro-dynamic
reproducer, such true tones have been pro-
duced as to eliminate “distortion” even when
employing this tremendous horn.

Four Principles for Care of
Radio Storage Batteries
(Continued from page 255)

on the cell actually being tested. The plug
on this cell should be replaced before the
next one is removed. If this is done, there
will be no accidental exchange of solution
from one cell to another.

When all cells are in good order, the
specific gravity of the electrolyte will test
about the same (within 20 points) in each
of them. Gravity at 1.235 to 1.250 indicates
a fully discharged battery, which should not
be used without recharging. If, after hav-
ing a battery fully charged, it soon runs
down again there is undoubtedly something
wrong with the wiring system.

When the gravity is markedly lower in one
cell than the other, especially after succes-
sive readings show the difficulties to be in-
creasing, it is probable that the low cell is
not in good order. If there is no leak in the
jar and if the gravity has dropped 50 to 75
points below that of the other cells, a partial
short circuit or broken insulation within the
cell is indicated. Either of these may cause
serious injury to the battery and should re-

ceive the prompt attention of a good bat- .

tery repair man.
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“THIS romzb
Don't Lose Your Rights

Before disclosing your invention to any-
one send for blank form “Evidence of
Conception” to be signed and witnessed./
A sample form together with prirted in.

structions will show gou just how to work

up your evidence and establish your rights
before filing application for patent.’ As
registered patent attorneys we represent
hundreds of inventors all over the U.: S.
and Canada in the advancement of mven-!
tions, Our schedule of fees will be found
reasonable. The form “Evidence of Cons
ception” sample, - instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask.for,them,—a post |
card _will . do.y” \

270 OURAY BLDG.,
WASHINGTON, D. C. )
“Qripinators of form Evidence of Concaption”™

RADIO

And Other Electrical Inventions Patented

Mason, Fenwick & Lawrence

PATENT LAWYERS
Washington, D. C.  Established 1861

We have with us four late members of the exam-
ining corps of the United States Patent Office.

Other offices; New York, Chicago, Denver, Seattle.
Trade marks registered in United States and foreign

countries
PATENT - LAWYER

PATENTS ;==

Patents, Trade Marks, Copyrights, Patent Litigation

Handbogk for Inventors, *‘Protecting, Exploiting
and Selling Inventions,* gent upon request.

C. L. PARKER
Formerly Member
Examining Corps,
U.S.Patent Office.

Solder Your Connections

for best results. Get the *“Wonder'” & Self Heating
Iron. Use it enywhere without stove. No workshop
complete without it. Cheap to operate, Generates
own vapor in two minutes. Absolutely safe. Sosimple
a child can operate. Nothing to get out of order. Use
itas blow torch also, Boxed complete with eolder, Salamoniac
and full soldering directions. Send $2,00 cash or money order,
Shipped prepaid anywhere in the U. S, Send order now,

Dsalers—a big aeller, writs for prapostion,

North Shore Radio Works, Dept. C-594
! 810 Davis Street, Evanston, Ml

PATENT

our terms and methods. Send model

If You Have an Invention and Desire
to Learn How to Secure a Patent

Send for our Free Guide Book, HOW TO GET YOUR PATENT. Tells

vention and we will give our opinion as to patentable nature. Our documentary

or sketch and description of your in-

PROOF OF INVENTION

is intended for your protection

Dept. 359 Washington, D. C.

and will be sent you without NAME 1 viririernsererrneieeninss RO .
charge. ~Write for jt. STREET ...0ivieiiieieeaneaninn, e,
RANDOLPH & CO. :

CITY.........oviiinn STATE. .......coiiivninnnn,
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HIGH GRADE

HEAD SETS

Army and Navy Type:

2500 OHM, PER PAIR, §10.00
3200 OHM, PER PAIR, 12.00

Swedish-American Type:
2200 OHM, PER PAIR, . 8.00

COMPANY
CHICAGO

BANGERT ELECTRIC C0., nc.

Headquarters for
RELIABLE

RADIO

RECEIVING SETS
SUPPLIES and PARTS

THREE STORES
297 Fulten St., JAMAICA, N. Y.
27 Main St., HEMPSTEAD, L. I.
16 W. Merrick Rd., FREEPORT,
L L

MANUFACTURERS OF

TESTED, MOUNTED, GUARANTEED

CRYSTALS
WRITE FOR DISCOUNTS

WANTED!

ADDlTIONAL LIVE AGENTS AND DEALERS
0 ADD MORE NAMES TO THE

500,000 Persons Who Have Enjoyed the Won-
derfully Tllustrated Book

25c.

Al All Stores and Newsstands or from the Publisher

MARTIN H. RAY, 165 Broadway, New York

Free Advice as to Equipment Given Purchasers af Begk

The mere fact that the “A” battery con-
tinues to heat the filament of the vacuum
tubes is no indication whatever that it is
fully charged, or conversely that it is not ap-
proaching the state of total discharge. The
“A” battery may continue to function nor-
mally right up to the point where it may be
totally beyond repair. One can not expect
the light of the tube to show signs of weak-
ening with discharge of the “A” battery be-
cause the battery may be becoming danger-
ously low and still heat the filaments satis-
factorily. However, a discharging battery
will be noted by the fact that less of the
rheostat resistance is used than normally,
showing that less voltage is being delivered
to the ﬁlament circuit.

FORTY NEW BROADCASTING
STATIONS LICENSED

WCAZ—Robt, E. Compton & Co., Quincy
Whig Journal, Quincy, Il

KDZV—Cope & Cornwell Co., Salt Lake
City, Utah.

WCAV—]. C. Dice Electric Co., Little
Rock, Ark.

WDAD—Wailliam Louis Harrison, Central
Kansas Radio Supply, Lindsborn, Kansas.

KDYU-—Herald Publishing Co., Klamath
Falls, Ore.

WDAI—Hughes Electrical Corp., Syra-
cuse, N. V.

WDAC—Illinois Watch Co.,
Il. (Weather only)
MWDAF——Kansas City Star, Kansas City,

0.

WCAY—Kesselmen O'Driscoll Co., Mil-
waukee, Wisc,

WDAG-—J. Laurence Martin, Amarillo,
Texas.

WDAK—Mine & Smelter Supply Co., El
Paso, Texas.

WAAD—Ohio Mechanics Institute, Cin-
cinnati, QOhio.

WCAW—Quincy Herald and Quincy Elec-
tric & Supply” Co., Quincy, Il

KDYW-—Smith-Hughes & Co., Phoenix,
Ariz,

WDAB—M. C. Sumner & Son, Ports-
mouth, Ohio.

WKB—Sweeney School Co., Kansas City,
Mo.

WDAE—Tampa Daily Times, Tampa,
Fla.

KDYS—The Tribune, Inc,

Springfield,

Great Falls,

Mont.

WCAX—University of Vermont, Burling-
ton, Va.

WDAA—Ward-Belmont School, Nash-
ville, Tenn.

c I]{DYY——Rocky Mt. Radio Corp., Denver,
olo.

WDAJ—Atlanta & West Point R. R. Co.
College Park, Ga.

WCAR—Alamo Radio Electric Co., San
Antonio, Texas.

KDYO—Carlson & Simpson, San Diego,
Calif.

WCAP—Central Radio Service, Decatur,
1L

WCAK—Alfred P. Daniel,
Texas.

KDYN—Great-Western Radio Corpora-
tion, Redwood City, Calif.

WCAJ—Nebraska Wesleyan University,
Lincoln, Nebr.

KDY(Q-—Oregon Institute of Technology,
Portland, Ore. (Weather only)

WOC—Palmer Schoo! of Chiropractic,
Davenport, Iowa.

KDYR—Pasadena Star-News Publishing
Co., Pasadena, Calif.

W CAU—Philadelphia
Philadelphia, Pa.

WCAL—St. Olaf College,
Minn.

WCAO—Sanders & Stayman Co.,
more, Md.

KDYM—Savoy Theatre, San Diego, Calif.

WCAN—Southeastern Radio Telephone
Co., Jacksonville, Fla.

WCAT—South Dakota School of Mines,

Houston,

Radiophone Co.,
Northfield,
Balti-

Rapid City, S. D. (Weather only)
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RADIO CENTER

OF
New York City

If you cannot
secure your Radio
needs here, you

will not find them
anywhere.

Complete Line of
Amrad and Federal
Sets and Accessories. -
The Largest and Most Varied Stock of Radio
Material in Greater New York.

VERIFY OUR STATEMENT
MAIL ORDERS FILLED.

ELECTRIC SERVICE
ENGINEERING CO.

105 West A7th Street
New York City

Complete Receiving Set for $20.00

Material mounted on panel but un-
wired. Hook up yourself. Book of wir-
ing diagrams furnished with each set.

Set consists of 1 Hard Rubber Panel 7x 217
3 Dials 3°
2 Variometers
1 Variocoupler
2 Inductance Switches
1 Socket
1 Rheostat
1 Comb. Grid Leak Condenser
1 Phone Jack
Wire, Tubing, Terminals, etc.
The above, combined with two-step amphﬁer
$35.00, unwired.
Send for price list of our complete line,

C & K RADIO MFG. CO.

316 FIFTH AVE. BROOKLYN, N. Y.

LOOSE COUPLER

Wood Parts 23 2% 75¢

End plates to fit 4 in, tube. Plugs 801 and 601 to
fit 3% in. tube. 18 in. Base. Made of high grade
ply wood. Dealers and Jobbers write for discount.

DETROIT WOODENWARE CO.
Elmwood and Chestnut, DETROIT

NENCO “B” BATTERIES

LAST LONGER
SERVE BETTER
COST LESS

For amplifying tubes, detector and plate
circuit. Nenco ““B’® Batteries give more hours
of service, are moisture proof, silent and free
from leaks,
DEALERS
Write for Special offer and discount

National Electric Novelty Co.
53 Walker Street NEW YORK

JORGOTONE
RECEIVING SETS
IDEAL SETS  FOR

“VACATION LAND”
Send for Bulletin RN

JOHN JORGENSEN COMPANY, INC.

120 LIBERTY STREET NEW YORK
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MY SET W/
BETTER?

Is there some change I can
make that will get me the

distances others are getting? How
can I get sharper tuning with my
present outfit? Is there some source
of information about the newest
hookups, the latest developments,
improved types of aerial, that is really
dependable and never grows old? Yes

:
LRADIO HANDBOOK

just out, is the first real authority
on all radio questions. It is the one
source of radio information that is
not opinions, not hearsay, but tells
authentic facts!

Its authors are Dr. J. H. Dellinger,
Chief of the Radio Laboratory of
the United States Bureau of Stand-
ards and L. E. Whittemorc, Alter-
nate Chief.

Lefax knows all—tells how. It gives the
latest hookups, wiring-diagrams, the exact
function of cvery piece of apparatus, both
receiving and transmitting. It is technically
correct in every day launguage. It gets right
down to brass tacks with information that will
help you duplicate the results that experts
attain.

Always new
]f_,efax (leaf facts) Radio Handbook is loose
af,

It never grows old. All the newest develop-
ments will be covered as soon as they happen
on a series of new sheets, sent FREE to every
owner up till July 1st, 1923,

The price is $3.50 in a handsome six-ring
binder.  Considering the time, trouble and
money Lefax will save you—the results it will
help you get—the satisfaction of having the
cream of radio research always at your finger
tips—Lefax is the best radio investment you
could possibly make. Get your copy from one
of the 300 Lefax agencies or from your
regular radio dealer. If he does not know
about Lefax yet, order your copy through
him or send us $3.50 direct and your hand-
book will be sent postpaid. But be sure to
get your handbook at once for a full year of
Lefax service FREE,

LEFAX, INC.

151B South Ninth Street
PHILADELPHIA, PA.

Publishers of loose leaf handbooks on scores of
scientific and fechnical subjects which are used
as guthorities by
engineers, scien-
tisls, universities
and technical
schools throughout
the country.

WCAQ—Tri-State Radio Mig. and Sup-
ply Co., Defiance, Ohio.
WCAM—Villanova

a.
WCAS—William Hood Durwoody In-
dustrial Institute, Minneapolis, Minn.

Radio Digest
(Conitnated from page 237)

College, Villanova,

phone broadcasting, and to insure the maxi-
mum and practical use of the ether by as-
signing wave-lengths for specific purposes,
a bill 1s in course of preparation.

Following the recommendations of the
Radio Committee which assembled at the
call of Secretary Hoover, the final report
was circulated in the Departments of War,
Navy and Commerce, and it is understood,
has rececived the approval of these agencies.

A special committee composed of Senator
F. B. Kellogg, Representative W. H. White,
Jr., W. D. Terriil, Chief Radio Inspector,
Department of Commerce and Mr. A. J.
Tyrer, Deputy Commissioner of Navigation,
Department of Commerce, met recently to go
over the final draft of a proposed bill which
Congressman White will shortly introduce
in the House of Representatives. Present
plans in Congress aim to push this needed
legislation so that it will be enacted during
the present session.

TRANSMITTING STATIONS
TOTAL 19,067

A survey of all radio transmitting stations
licensed by the Department of Commerce
shows that therc arce today 19,067 stations.
Of this number 135,495 are amateur stations,
348 experimental and technical training
schools, 2,783 American ships and the bal-
ance, 439, commercial stations.

Of this last number there are today 274
hroadcasting stations, known as limited com-
mercial stations, 20 of which were licensed
recently. They comprisc universities, mu-
nicipalitics, newspapers, clectrical manufac-
turers and retail stores, sending entertain-
ment or information on weather, crops and
market reports,

The growth of this class of radio stations
has been remarkable; it jumped from 67 sta-
tions a little aver two months ago to 274
today. Applications are filed on an average
of about threc or four a day.

TRANSMITTING STATIONS

Trans-Oceanic ... 11

General Public or “ship to shore”. ... 31

Point to Point.......o.w i, 124

Broadeasting ... oo 274

American ships......... ... . 2,783

Fxperimental ....................... 225

Technical and Training Schools...... 123

Amateur ... 15,294

Special Amateur.. ... 201
AMATEURS BY DISTRICTS

1. Boston ..o

2. New York

3. Baltimore .

4, Balti (Savamah)................ 319

5 NewOrleans ......ovveninn. 699

6. San Francisco

7. Secattle ...

8. Detroit ........

0. Chicago . .evvvvrriniiieiiiaeins

The Commerce Department does not regu-
late or record recciving stations, and will not
guess at the total number, now unofficially
estimated at about a million and a half.

ELIMINATING STATIC

Plans for the perfection of the “Resonance
Wave Coil Method” recently demonstrated
in Chicago as a static eliminator in radio
receiving, and the design of a standard in-
strument for general use, are being worked
out, it was announced by Dr. Louis Cohen,
Consulting Engineer of the War Depart-
ment, recently.
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PHONOTACH |

Makes Your Phonograph a
Radio Loud Speaker

(Trade Mark)
Adjust it in a minute.

Patent applicd for,

A New and Better Loud Speaker

The

at a very low cost
PHONOTACH connects the receivers

with the tone arm of your phonograph.

Utilizes the seientifically designed
tone amplifier of the talking machine to
secure mellowness and beauty of tone.

Price - $3.00

Send for one today-— At your dealer, or by mail.

W. A. MILLS,
103 Park Ave., New York,N. Y.

IMMEDIATE DELIVERIES

TO CONSUMERS

Dreyfuss ’Phones

(CONCERT TYPE)

PRICE $8.00

Complete Crystal Receiving Sets

1 pair Dreyfuss ’phones
100 feet aerial wire
2 insulators 1 ground clamp

PRICE, $14.00
P. M. DREYFUSS

FOURTH FLOOR

150 CHAMBERS ST., N. Y. C.

Radio Cabinets
and
Battery Boxes

Wholesale ONLY

SHEIP & VANDEGRIFT, Inc.

814-32 N. Lawrence St.
PHILADELPHIA, PA.

NEGTICUT|

' RADIO EQUIPMENT

Variable Condensers, Transmite
ters, Head Bands, Panel
Switches, Etc.

Connecticut Tel. & Elec. Co., Meriden, Conn.
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=throw ’em away'

Whether you have a thousand dollar set or one made from cardboard tubes,

if you want to increase its efficiency on out-of-town concerts very greatly—

sell, give away or throw away your old style Rheostat and get one of the new

“WORKRITE’’ Rheostats.

NEW “WORKRITE”
SUPER RHEOSTAT

Here is a
REAL Rheo-
stat -— some-
thing entire-
ly new and
very much
needed. Can
be instantly
changed
from 6%
ohms resis-
tance to zero
by simply pushing in the knob, or you
can have fifty thousand different adjust-
ments by turning the knob. Any radio
man can appreciate what this means on
a detector tube when working on DX sig-
nals or concerts. Many engineers claim
the WorkRite Rheostat will double the
efficiency of the set. All metal parts made
from brass, nickeled and highly polished.
The special resistance wire is non-cor-
rosive, non-rusting and does not change
in resistance through change in tempera-
ture. Screws for mounting on panel
furnished. The WorkRite Rheostat is
really remarkable in its performance and
is easily worth twice the price asked.
No set should be without it. Price...$1.50

Type “A”
WorkRite
Hydrometer

Double the life of your bat-
tery by giving it proper care.
Fill and test it regularly with
a WorkRite Hydrometer.
Never let it become dis-
charged below 1150, or it will
soon he ruined. Full instruc-
tions for testing and care of
battery with each “WORK-
RITE” Get one now!
PRICE ............... $1.00

RADIO FANS: Insist that your
dealer furnishes genuine WorkRite
Parts. Accept no substitutes!

JOBBERS and DEALERS: Write or

wire for discounts.

THE WORKRITE MFG. CO.,

You will be greatly surprised at the difference.

ANNOUNCING NEW (LOWER) PRICES

WorkRite

Super Variometer

The WORKRITE VARIOMETER is
made from finest quality mahogany and
will not warp. Beautiful finish. Bind-
ing posts are placed between stators.
Both connections made by double spring
contacts. Has 3/16” shaft. All windings
are perfectly made, and connections clev-
erly concealed. Easy to mount on panel
with two screws furnished. All metal
parts made from brass, highly polished
and nickeled. Substantlally built
throughout. Just the right number of
turns and air space to make it very
sensitive and to tune extremely sharp.

WORKRITE VARIOMETER packed in
attractive box.................... $5.

With Dial...............oocuhn

111 ustration
shows actual
sizes. Bind-
ing post has
hard rubber
top. All
metal parts
made from
brass, nickel
plated.

WorkRite Binding Posts............ 10¢
WorkRite Switch Points............ 3¢
WorkRite Switch Stops............. dc
WorkRite Switch Lever with Bush-
Ing .o e 40¢

WorkRite 180°

Super Variocoupler

The WORKRITE VARIOCOUPLER
represents perfection in getting all di-
mensions and number of wire turns just
right. Tunes twice as sharp as the ordi-
nary 90° coupler. Most any coupler will
work, but few will “WorkRite.”

Both primary and secondary are made
from Formica. Contacts are formed by
double springs, eliminating scratching
noises. All metal parts are made from
highly polished brass and nickeled.
Shaft 3/16”. Easy to mount on panel.
Leading radio engineers have pronounced
WorkRite Variometers and Couplers the
best they have ever tested.

WORKRITE VARIOCOUPLER packed
in attractive box............... ... $
With Dial.........cooooiaL L. 5.75

Just what you
want! Remove
parts and use
the block for a
template in drill-
ing panel
Switch Arm and
Points made to
work together.
Put up in neat
individual boxes.
Easy to sell.

COMPLETE. .............. 80c

PRICE,

5519 EUCLID AVENUE,
CLEVELAND, OHIO

Branch, 2204 Michigan Ave,, Chicago, 1li.
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HOMCHARGE

YOUR BATTERY .

No muss, trouble, dnrt—nn moving of batteries—loss of
time—no effort on your part—no tethnie. or pro-
fessional knowiedge needed.

HOMCHARGER

successfully meets all charging conditions, and is the
only rectilier combining the following essential Ilom-
charging features.

1. Self-polarizing. Connect battery either way and- it will always clarge. No danger
of reverse charging, ruiued battery or burnt-owt rectifier.

2. No delicate bulbs to bLreak or burn out. QOnly one moving and two wearing parts. These are
replnceable 4s a unit, after thousands of liours’ use, at small cost. Cannot be injured by rough handling.
3. Operation stops and consumption of currcnt ceases immediately upon disconnecting battery.

4. The only charger costing less than $100.00 that will fully charge a hattery over night. QGives
battery a taper charge—exactly us recommended Dy battery manufacturers, Guaranteed not to harm youg
battery even though left conneccted indefinitely.

5. Iighest efficiency of any three or six cell eharger made.

6, No danger of fire. Approved by the Tnderwriters.

ATTENTION MOTORISTS

Wil charge your auto battery as well as radio battery.
Send for Bulletin No. 58 for further information.

TFox sale Dby all radio, electrical and accessory

dealers or shipped, express prepaid, for purchase
price 18.5

THE AUTOMATIC ELECTRICAL
DEVICES CO.

116 West Third St. CINCINNATI, OHIO

BRANCH OFFICES—New York, Chicago, Pittshurgh,

Los Angeles, New Oricans, Defroit, Philadeinhia,
Baltimore, Dallas.

DREYFUSS
PHONES

(Concert type)

$8 00 Per Pair
n— List Price

Dreyfuss Phones are con-
sidered the Best Phones for

s Radio Telephony work.

OHMS

Designed by Telephony Engineers
of over 18 years experience

Distributors:—Get in touch
with us for open territories

We are

——NOW
Making
Delivery

P. M. DREYFUSS CO., Inc.
150-152 Chambers St. New York, N. Y.

RADIO ="

of real merit. Nickel- .
plated posts. Write for
Special Price List on

3-INCH DIALS, RHEOSTATSY
TRIPLE _COIL MOUNTINGS
COMPLETE RADIO OUTFITS

Immediate Delivery

@ 6/ NEWYORKRADIOPHONEG.
|- 132 UNION $Q.~ ~-NEWYORK CITY

Price 75 cents, post paid

Dealers get our prices
on Panel Switches and
Binding Posts.

SYPHER MFG. CO.
Dept. R, TOLEDO, OHIO

SPECIAL OFFER TO DEALERS
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At present this instrument is only in the
form of special laboratory apparatus, Dr.
Cohen pointed out and as such was demon-
strated by him and Major J. Mauborgue,
Chief Signal Officer of the 6th Army Corps
Area in Chicago.

At the suggestion of Major General Geo.
0. Squier, Chief Signal Officer of the Army,
who invented “wired wireless” and a method
of broadcasting by that means on the lines
of electrical power companies, Dr. Cohen
and Major Mauborgue, undertook a study

‘of combining their developments in the usc

of “Resonance Wave Coils” with line-wire
broadcasting, with the result that they found
a means of eliminating a large amount of
the static ordinarily encountered. For some
time Major Mauborgue and Dr. Cohen have
been experimenting with their resonance
coils method used in the reception and trans-
mission of radio signals, and upon combining
the theories of General Squier with their
own, were able to get most satisfactory .re-
sults in eliminating static interference. A
number of patents have already been filed
on circuit arrangements for use with wave

I coils by these experts.

Comuenting on the recent experiments in
Chicago, Dr. Cohen said that two important
things were accomplished: First, they broad-
casted by means of “wired wireless” on the
mains of the Edison Company in the city
of Chicago, plugging in a transmitter on the
line through condensers and sending with a
50-watt lamp. The messages transmitted
were received at one point on the circuit
six miles away from the transmitting station
and at another point twelve miles distant.
This was the first time that a practical de-
monstration of General Squier’s line broad-
casting system had been given in public.

Second : messages were also received from
a distance on the Edison system, it was said,
showing that besides the signals put on the
circuit messages sent from a distance could
be received, the city lighting circuit serv-,
ing in the place of an aerial. During the
demonstration signals from Government
transmitting stations in Washington were
picked up and heard clearly, the Chicago
city clectrical systcm acting as a huge re-
celving antenna.

In receiving by this method, Dr. Cohen
pointed out, the interference of static is less,
although much static is still present, but by
connectling in the resonance coils in combina-
tion with certain circuit arrangements per-
fected by him and Major Mauborgue, it
was found that the static was practically all
climinated. The resonance wave coil method,
he added, had also been found applicable for
use as an ordinary aerial, through experi-
ments conducted last summer.

Describing the device, known as resonance
wave colils, bucﬂy, Dr. Cohen said that it
was practically a long coil, the length of the
wire being comparable to the length of the
wave which is being received. The coil
which stands vertical is enclosed with short
metal tubes which slide up and down the
coil, and are grounded through certain cir-
cuit arrangements which act like a drain
for the static currents but permit the signals
desired to be received to pass through to
the detecting instrument. The devisc can
be used either with a lighting circuit used
as a receiving antenna as described by Gen-
eral Squier, or in connection with a regular
receiving aerial.

A great future is seen by experts for the
recently developed static eliminator, as by
grounding the noisy static, which has inter-
fered with the reception of radio signals for
years, particularly in the summer, the in-
coming signals are left clear and distinct.

A THOUGHT OF THE DAY

It would be nice if they would build radi-
ators, each fitted with a binding post.

By A. J. DeLong
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*llustrated

There are six styles of Amrad Variometers and
Vario-Couplers—each a BASKETBALL. The
unique method of winding, high electrical efficiency,
trim appearance, lightness and rigidity have won for
BASKETBALLS an enviable reputation.

BASKETBALLS are used exclusively in all Amrad
tuning units—one of the reasons for the enormous
demand for Amrad products. Quite naturally the
BASKETBALL is the vital element around which is
built the new Amrad Crystal Receiver, 2575,

Beginner’s Receiving Set de Luxe described in Bul-

letin M mailed free.

Amrad BASKETBALL Variometer

AMERICAN [{aDI0 AND RESEARCH (ORPORATION

g

2

72

27
S ¢

)
50

QWI/I

Variometers: $6.50—$7.26%—$11.60.
Vario-Couplers: $7.756—$8.50—%$14.50.

Ask your dealer to show you BASKETBALLS and
insist on the exclusive Amrad Basket Weave, If your
dealer does not stock, place your order with him and
he will secure it quickly. Look for the green and
yellow Amrad labels in the better stores.

Bulletin O, mailed free on request, describes
the Amrad BASKETBALL. Complete
catalog, including Receiving Sets, Units and
Parts, 10 cents in stamps.

Amrad BASKNETBALL Variometer was awarded the New York Lve-
ning Mail Radio Institute Certificate of Ewcellence, May 20, 1922,

New York District Office
21 Park Row

General Office, Factory and Laboratory
203 College Avenue, Medford Hillside, Mass.
(SUBURB OF BOSTON)

Chicago District Office
220 So. State St.
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WHERE HISTORY COUNTS

TYPE 231A

Amplifying Transformer

One of our gualily instruments
that kas stood the lest of time

Price $5.00

THE spread of radio enthusiasm over the country has
brought in its wake a host of new companies and instru-
ments. Radio products of all kinds and qualities are flooding
the market. The new purchaser not being familiar with the
names of the old established radio companies has little to
guide him in his choice.

We, accordingly, ask you to weigh the fact that the
General Radio Company was one of the earliest manu-
facturers in the field of high-grade radio instruments. It
has for years maintained a research laboratory for the
development of new apparatus. Qur instruments are in
daily use at the Bureau of Standards radio laboratory, the
radio laboratories of the Army and Navy, the principal
college and commercial research laboratories throughout the
country, as well as by thousands of citizen radio enthusiasts.

We have not allowed the enormously increased demand to
cause us to discard our rigid inspection system or to lay
aside our development work. We have a reputation to
maintain.

When you purchase radio instruments, we ask you to
give consideration to these facts. Every instrument we
make is guaranteed. When you think of Radio, think of
GENERAL RADIO.

Send for Free Radio Bulletin 911-N

GENERAL RADIO COMPANY

MASSACHUSETTS AVENUE AND WINDSOR STREET

CAMBRIDGE 39

MASSACHUSETTS

Standardize on General Radio Equipment Throughout
CARRIED BY LEADING DEALERS

Electrical

time,

ror o PRAMCQO” UNIT

TRADE MARK
Includes All Necessary Panel Mountings for
a Complete Crystal Receiver
CcO N.T ENTS

18 Switch Points with Nut
4 Switch Stops with Nut )
1 Detector Post, Universal Joint

2 Large Binding Posts for Antenna and

Ground

2 Small Posts for Telephone Receivers
2 Switch Levers, 114" Radius

1 Crystal Cup

1 Phosphor Bronze Cat Whisker

All Parts Polished and Nickel-Plated with Our

Unequaled Finish.
Put Up in a Box Complete for

*2.00

From Your Dealer or Direct Postpaid

PREMIER DENTAL MFG. CO.

Switch Points, Switch Levers, Binding Posts, Crystal Cups, Detectors, Etc.
Our New Literature Now Ready for Dealers

1900 North Sixth Street

for the electrical industries.

Electrical

and promotions.
Mathematics,
Drawing. K
test electrical machinery.

Pl

H H enables graduates to
Englneerlng secure good posilions
Theoretical and I’racilcal Electricity
Gas Engines and Mechanical
Students construet -dynamos, install wiring and
Cource with diploma comulete

Steamn  and

men with training are in demand.

Condensed course in

Philadelphia, Pa.

For
more than a quarter of a century, this
scliool has been training men of ambition and limited

Our new receiving sets are out this month.
The ideal set for the beginner at an attractive
price.

The CONCERTINA #45%

We rewind your phones to any ohmage.

With No. 40 wire, per phone............ $1.25

In One Year | with No. 44 wire, per phone............ 1.50
Over 3000 men trained. Thorouzhly
equipped  fireproof dormitories, dining

hall, laboratories, shops.
30th vear begins Sept. 27,

BLISS ELECTRICAL SCHOOL
407 Takoma Ave., Washington, D. C.

Free catalog.
1a22.

The Ridgewood Radio Shop

1603 Myrtle Ave. RIDGEWOOD, L. I.
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COLUMBUS MAYOR STARTS
SOMETHING

There are thousands of “Radio Bugs” in
Columbus, Ohio, and about as many broad-
casting stations. When all of these stations
arc in operation the air somewhat resembles
a bowl of spaghetti, the real spaghetti being
the beautiful music broadcasted by the larger
stations and the seasoning which all term
as bad, scme amateur talking to a neighbor.

Everyone was disgusted, so the noble
Mayor of Columbus, Ohio, James J. Thomas,
who 1s a great radio fan, started something.
He appointed what is believed to be the
first Municipal Radio Committee in the
United States. The committee is composed
of : Roy A. Brown, of the Ohio State Univer-
sity department of electrical engineering, as
chairman; Perry Okey, M. Fay McDowell
and Claud Bauden and Max Reiser as other
members. These men are vitally interested
in the radio activities of the city as well as
being experts in the various ways and means
of putting over any undertaking they wish
to promote.

The principal work of this comnittee as
outlined by the Mayor will be to co-operate
with and regulate the radio-telephony and
wireless-telegraphy enterprises of Columbus
amateurs so that abuses will be eliminated
as far as possible. As yet the committee
has no defnite plans, but every effort is
being made to establish a co-operative spirit
among the amateurs as a first step, and then
to make a definite set of rulings governing
local broadcasting.

The outgrowth of this committee, the
Mayor pointed out in his letter of appoint-
ment, is the installation of a city broad-
casting station to be used as medium to
broadcast police bulletins giving the descrip-
tions of criminals and the occurrences of
crimes to various other cities. The Mayor
has already received the use of the broad-
casting station of a local supply company
tentative to the installation of the city
broadcasting station.

RECEIVING ON_ STEAM RADIATORS AND
PIPE LINES

The latest scheme for receiving radio
messages involves the use of a good steam
radiator, or a hot-water radiator, for that
matter, according to a report recaching the
radio section of the Army. This system,

1 said to have been evolved and tested out sat-

isfactorily by a former electrical engineer
of the Signal Corps, has evidently a market
value, as the inventor is reported to have
sold out his circuits and patents to a big
corporation for a large sum of money.

Many curjous {forms of receiving appa-
ratus have already been used in lieu of the
usual aerials, some of them with remarkahle
success by well-known experts. Among the
unusual types of aerials employed are the
“tree antenna” demonstrated some time ago
by Major-General Squier; the hed-spring
antenna used by several experimenters, a
trough of water and a cake of ice employed
in Signal Corps experiments a year ago, and
smaller and more handy devices such as
umbrellas and fish poles. But the latest
device for this purpose should interest many
fans as it is so readily available and should
prove most useful, if practical.

A WEDDED WIDOW
I've been a widow all my life;
That is, since I have been a wife,
Communing with myself, the time,
In solitary pantomime.
Golf claimed him almost every day,
And, as he niblicked on his way,
1 followed in his gallery
Or, on the club house porch, drank tea.
At night, bridge took him from my sidc;
I couldn’t play it—though I tried;
But sat at home, with ill-content,
The while he gambled with the rent.
He gave up both. Said he: “I'm through;
I'll stay at home alone with you”
But Radio’s got him. Fickle men!
And I'm a Widow once again.

—George Mitchell (Judge)
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TR
The Radio Amateur

who insists upon equip-
ping his set perfectly
will insist upon panelling
it with the PROVED per-

fection of

kehfe~ decto

orYad10 panels
ﬁr absolute msul ation

Proved by over eight years’ use in the U. S. Navy and
Signal Corps, and positively guaranteed highest in di-
electric and tensile strength. (Dielectric constant 5.2—
and equally superior in all other tests.) Proof against
heat, water and milder acids; amazingly hard and strong;
will never warp nor swell and is EASILY MACHINED.
Tell us who your electric supply man is and we will tell you
where to get Bakelite-Dilecto cut to your requirements.

Write us direct for information of the radio panelling material you

certainly want if you want efficiency.
THE T

Q)nh'henfal Com'panl}

actory- -Newark Delaware

Dealers Serviced from

NEW YORK—233 Broadway ROCHESTER—85 Plymouth Ave. S.

CHICAGO—332 So. Mich. Ave. PITTSBURGH—301 Fifth Ave.

SAN FRANCISCO—75 Freemont St. LOS ANGELES—411 So. Main St,
SEATTLE—1927 First Ave. S,
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MEMORIZE
mesme BRKUMA Y

CONTINENTAL
CODE ALMOST

INSTANTLY
RLSBUG ssc.sr.cor

ATTENTIVE BEGINNERS WHO USE

DODGE ONE DOLLAR

DO AR

WILLIAM M. ADLER
576 East 143d St., New York City

Memorized Code in 40 Minutes

Qualified for License After Two Weeks’
Practice

2BGC

RADIO SHORT CUT

RIVE

J. ROBERT ZIEGLER
129 Dauphin St., Lancaster, Pa.
Memorized Code in 30 Minutes
Qualified for License After One Week’s
Practice

3Al10

INVESTIGATE—SAYE TIME AND EXPENSE—GET RESULTS

Do not be satisfied with Radio Broadec
MASTER CONTINENTAL COD

and Understand Everything you may hear at any time from anywhere.

tually add a sending set to your outfit.
Back—Ask and Answer. To be unable to

asts by Govt., Manfrs., Press, etc.
E EASILY AND QUICKLY

Even-
Get in touch with the World. Talk
use Radio Code will soon be as incon-

venient as present inability to read and write.

For Ten Red Stamps will mail Booklet

containing information and Reports

from 250 successfully self-instructed beginners located in 46 States and Ter-

ritories who have reported Mastered Cod
One Hour. In One Evening, etc.
practice obtained license as Radio Operat

Avoid Disappointment.

e in 30 Minutes. In 45 Minutes. In

Many have installed stations and with little

ors.

Before purchasing any Code learning method demand

evidence of successful use by beginner, also time required.

No instruments needed to learn the Code.

Entire necessary expense One Dol-

lar, and limited study of Dodge Short Cut.

C. K. DODGE Box 200

MAMARONECK, N. Y.

R. M. Sherrill’s Station
at Evanston, I[il.
(Continued from page 250)

The transmitter uses four 5-watt radio-
trons—all as oscillators, The plates are sup-
plied with 800 volts of rectified A.C. from
an electrolytic rectifier. This plate supply
is well filtered so that the radiated wave 1s
very little modulated by the A.C. This
transmitter makes use of the “grid-tickler”
circuit, which T find works very well for
I.C.W.,, buzzer-modulated C.W. and phone.
The radiation on the I.C.W. varies from 3.6
to 4.1 thermo-couple amperes.

The main feature of the center panel is the
control switch. This is a seven-pole affair,
which is operated by the handle protruding
from the center of the panel. When chang-
ing from receiving to sending, this one switch
connects and disconnects everything that is
necessary, and in the proper order.

Signals from this set have been reported
from British Columbia and all of the Pacific
Coast states, and from most of those on the
Atlantic. The record distance worked is
6XAD at Avalon, Calif., about 1,800 miles.
The phone, which uses the “loop-absorption”
modulation, has been reported up to 375
miles.

The general arrangement of the apparatus
on the table makes it possible for the opera-
tor to watch the meters, and to reach the con-
trols of both transmitter and receiver from
one position.

R. M. SHERRILL,

2505 Hartzell St., Evanston, IlL.

EMPIRE

August

RADIO | Bulletin

FOR IMMEDIAT

VACUUM TUBES

Audiotrons (Double Filament Type)....$6.00
Radiotron UV 200 (Detector Tube)..... 5.00
Radiotron UV 201 (Amplifying Tube).. 6.50
Radiotron UV 202 (Power tube, 5-watt) 8.00

VARIOMETERS AND VARIOCOUPLERS

E SHIPMENT

SETS
Federal Jv., complete with aerial equip-

ment

Aeriola Sr., Westinghouse Set
Two

Step Amplifier, for use with

Aeriola Sr

Magnavox, Type R-3, for Radio Use..

Vocarola, Westinghouse Loud Speaker.

Fischer Variometer (Small Size)

Fischer Variometer (Large Size)..
Fischer Variocoupler (Small Size).
Fischer Variocoupler (Large Size)

“B” BATTERIES

MISCELLANEOUS

Moulded Vacuum Tube Socket
Fada Rheostat.

Aeme Amplifying Transformer

Chelsea Amplifying Transformer.

2214 V. (Small Size) “B” Battery
22V, V. (Larze Size) “B” Battery.:
221, V. (Large Size Tapped) “B” Bat-

. Federal Amplifying Transformer

- Radio Frequency Transformer.
Audiotron Adapter
Western Electric Phones..
Chelsea Variable Condenser,

0005

43 Chelsea Variable Condenser, .001
4.00 Chelsea Bakelite Dial, 3 in, diameter,.

Empire Radio

Corporation

Manufacturers and Distributors of Radio Apparatus

271 West 125th Street

New York City

MAKE MONEY AT HOME

YOU can earn from $1 to $2an hoyr in your
spare time writing show cards. Quickly ans!
casily learned by our new, simple ““Instructograph
method. No canvassing or soliciting: we teach you
how, guarantee you steady work at home no matter
where you live, and pay you cash each week.

Full particulars and Booklet free

AMERICAN SHOW CARD SCHOOL

with tapered knob only, §$1.00.

Large Varfometers, inside windings............ $5.00
Rheostats, with engraved dials and knobs, $1.40;
Small engraved knob
and diai, 50c. Variometers, hard maple forms, $5.00.
Variocouplers, wound on Formica tubes, $5.00.
DAK CABINETS .
6”x14"x7" - deep with hinged tops, and reinforced. .
7”x 77x7" deep with hinged tops, and reinforeed. .
7"x107”x7" deep with hinged tops, and reinforced. .
7"x127x7” deep with hinged tops, and reinforced. .
7”x18”x7" deep with hinged tops, and reinforced..$4.25
12"x14”x7"” deep with hinged tops, and reinforced. .
Dealers, Write for Proposition,
MEADE BAKELITE AND RADIO APPARATUS

27 Howard Ave. Brooklyn, N, Y.

55 Ryrie Buildine Toronto, Can.

The Station of St. John’s
University
(Continued from page 250)

)

condenser is below the spark gap. The con-
denser is immersed in oil, and consists of
18 sheets of brass foil, each 20” by 20”, in-
serted between glass plates 34" thick and
24”7 square. It was designed by C. J. Otter-
holm of the famous 9HM of St. Paul. The
leads from the condenser to the spark gap
consist of two heavy copper strips 3” in
width, and are approximately semi-circular in
form, thus forming the primary O. T. The
secondary O.T. consists of six rturns of
heavy copper ribbon 1”7 wide, the inner turn
being 7” in diameter, and spaced 1”. The
coupling is 117, center to center. Several
feet from the O.T. is the necessary loading
inductance. It was found better not to have
more than a half dozen turns in the second-
ary O.T., as more would be equivalent to
closer coupling, thus broadening the wave.

The transformer input is controlled by
means of an exciting rheostat, so that the
potential at the transformer may be varied
from 30 to 120 volts. This serves to elim-
inate undue interference, while cemmuni-
cating with neighboring stations.

The receiving sets have been built prin-
cipally by the members of the radio club.
For the short waves, a single circuit regen-
erative set, having a range of about 180 to
350 meters, was constructed. A second set
ranging from 250 to 600 meters is used,
principally for listening to radio concerts.
Here the condenser-tuned Armstrong circuit
is employed. A third set has a range of
1.000 to 16,000 meters, and brings in the
signals from American and European high-
powered stations. Recently a two-step am-
plifier was assembled, which may be hooked
up with any of the receiving sets.

Special credit is due to C. J. Otterholm
mentioned above, for assisting in bringing
the station to its present state of efficiency.
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% Distributors of Reliable Radio Apparatus to Schools,
> e L]
<
% Colleges, Radio Clubs and Experimenters
L4
3 All Over the World!
&
Lo
2 “PITTSCO” “PITTSCO”
193
Lo s Yo o
; Specializing on “RADIO” Now has three Stores.
3
% CORPORATION’S Products Send us y¢ r orders.
g Y
4‘;
D, ‘ .
b The present tremendous demand for Radic Apparatus has prac-
> ° - . .
% tically made it impossible for us to render our usue SERVICE.
»
2 . . .
% Reasonably prompt delivery however can be made on the items listed.
AMPLIFYING TRANSFORMERS CRYSTAL RECEIVING SETS
No. P-1.  General Radio, semi-mounted.................. $56.00 Aeriola, Jr., Westinghouse, complete with telephones... $25.00
No. 50.  Chelsea, semi-mounted __ 4.50 Every-man’s DeForest; complete with telephones ... . 25.00
P
%  No. A-2. Acme, semi-mounted 5.00 .
& CONDENSERS (Variable)
No. 1. Chelsea, fully mounted, .0o1 Mf_ 5.00
. ., ANTENNA WIRE No. 2. Chelsea, fully mounted, .0005 Mf___. 4.50
PlttSCOlb No. 14 hard drawn copper (80 ft. per 1b.), 0 No. 3. Chelsez, unmounted with dial .0o1 Mf. 4.76
3, POT Do . No. 4. Chelsea, unmounted with dial .0005 Mf... 4.25
.. 500 ft. (Special v,dlue\ - - 2.26 No. 367. Murdock, fully mounted, .oot M¥. 4.50
Pittsco’ 7 strand No. 2 2 tinned copper, per ff .01 No. 368. Murdock, fully mounted, .0005 Mf.......... 4.00
500 ft.... 4.00 No. 3660. Murdock, unmounted Wlthout knob and
% . 1000 ft. ~. 7.50 dial, .001 Mf._. 4.00
Pittsco’ 7 stran - osphor bronze, per .. .02 No. 3680. Murdock, unmounted without knob and
500 £ 7.50 dial, 0005 Mfrooeeoeeeeoeoeeeeeoeeeeeeeeeeeee e 3.25
ANTENNA INSULATORS  JACKS (Radio Type)
No. P-1.  Electrose ball insulator ... .36 No. P-1. Open circuit_.... . e .70
No. P-2. Electrose 4 inch strain insulator .. E .46 1\{0- P-a. CIosed. circuit. .86
No. P-3. Electrose 10 inch strain insulator... .76 No. P-3. Two circuit.... 1.00
LOUD SPEAKERS
“A” BATTERIES (Storage Batteries) Arkay, horn only, satin finish......___.___._.._. . B.0OO
Yale 6 volt, 60 Ampere-hour.. . Federal Pleiophone, complete with hone.... .. 14.00
p
Yale 6 volt, 8o Ampere-hour... .21,
Yale 6 volt, 100 Ampere-hour. ... ... ... 25.00 PLUGS
Note.—These batteries are shipped carefully crated No. 34-B. Tirco, round type........_....... ... 2.50
and fully charged ready for use. No. P-1. Western Electric. ... 1.10
“A» BATTERY RECTIFIERS No. 156, Goneral Radi S,OCKETi » 5o
No. P-1. Tungar, 5 ampere type, complete with bulb 28.00 o - Zeneral Radio, HHprovea modet. . ..o :
No. P-2. Tungar, 2z ampere type, complete with bulb 18.00 EO' E"I' 8{16158‘%‘“"'{1 """"" bl‘ltt e """ igg
No. P-3. F T Battery Booster, 5 ampere type.......... 15.00 Ng' Uﬁ—s.;‘) aplgadfg ég?;])or;tien ¢ yp 1.00
“B"” BATTERIES TELEPHONES
No. 763. Eveready, 22.5 volt, small size ... .. 1.76 No. 56.  Murdock, 2,000 ohms... [ 5.00
No. 76?t Eveready, 22.5 volt, large size, 1615 to 2215 3.00 Eo. 5% %/Eurd%ck 3C00(1) ohms... 8 - ggg
volts . 0. 2A. romberg Carlson, 2,000 ohm .
% No. 774. Eveready, 43 volt, la.rge size, variable.. ... 5.00 No. P-1.  Holtzer-Cabot, 2,200 ‘ohms... 8.00
X
% Let “PITTSCO” fill your orders for any of the above it 1s.
% Our SERVICE on these at the present time will please you.
L4
el
»
g F. B. PITTS CO., Inc.
4]
3 12 PARK SQUARE BOSTON, MASS,, U. S. A.
(o4
¥ WOOLWORTH BUILDING, 3 STORES 276 WORTHINGTON STREET
3 PROVIDENCE, R. L. SPRINGFIELD, MASS.
v
e 5 s s 5 5 5 5 0 5 A58 PPN s s o A A S A,
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A real loud spealker complete, ready to attach to
your amplifier; all wood tone chamber $15

in base; scientific horn. Only......

Coimplete Two Step Amplifier for ahme, ﬂ.ttdch*
able to any make set—only....... .$36.00

TRANSFORMERS
By actual tests it has been proven that these
“Multitone” transformers give enormously greater

amplification than most other makes on the

market. Bach terminal is propsrly labeled.

Exceptional value, only................. $5.
MAKE YOUR OWN

Complete parts for constructing two stage ampli-
fler, comprising two transformers, two sockets,

rheostats, wire, panel, cabinet, binding posts,
th blue print instructions.
Price, only $17.90

CONDENSERS -

Edelman’s “‘Multitone’” Condensers are excep-
tionally high grade. Adopted by lesding manu-
facturers. Complete with Dbeautiful etched dial
ready for panel mounting, patent ! xked plates,

machine bushed Dbearing; s“ - vernier  adjusting

handle, 23 plates, .0005 7
TP S 4.50
001 DMLY, (built to last),

43 plate>
te.

Onl, .
43 pmte condenser (second grade), panel
mounting, ouly..
Same, 23 plate
BT S L LT E R SR,
3-inch amd Inob for

Edelman’s

ALADDIN SET

This Aladdin Multitone Set is not a toy.
1t comes in a complete package with aerial,
phones, lightning arrester, insulators, and
all ready for radio music the same night
vou take it home. Aladdin Multitone Sets
(registered U. 8. Patent Office) are extra
well built.

Buy your Set Now and Please the

Family
Usual range, 30 miles; price, complete with
instructions only.......c..civaaiats $22.00

Extra head set for same, so that four peo-
ple can hear the radio music at one
BIme ... e $8.50

‘Multitone”

Quality Radio Sets and Parts—Guaranteed
Satisfactory-—Prompt Deliveries—Hear Base-
ball Scores and Hourly Stock Market Prices
with the Set You Build from ¢ Multitone”’
Radio Parts

“Aladdin” Set
Makes Farm Life
Interesting!!

Edelman’s Head Sets Now Ready

Manufacturers, Distributors and Dealers Supplied at Attractive Discounts

AN EFFICIENT HEAD SET

carefully designed by Mr.

comfortable. It brings

will not rattle on loud reproduction.
The feature of the
phragm to vibrate freely.
receiver case.
the whole family listen-in.

THROW YOUR AERIAL AWAY—
and LAUGH AT THE LANDLORD

Attachment for lighting socket, comprising plug,
mica condenser, switch, and instructions for use witl
vacuum tube and crystal sets, price only.. 1.95

PHONOGRAFH ATTACHMENT
makes a loud speaker out of your own head set at-
tacherl directly to your phonograph., Handsome fin-
isll,  Complete with instructions.............. $4.2

EDELMAN’S FAMOUS LOAD COILS
Just attach to your set. Instructions furnished. You
can hear government stations which broadcast higher
Wave- lem'ths Sizes, No. 12, No. 14, or No. 16 fit
most sets, only..
Special coil No.
Westinghouse R. C. 3......0 0 veiiiuninnninnn $3.75

EDELMAN'S MULTITONE RHEOSTAT
S-ohm 2 amp. capacity, wound on genuine heat re-
sisting lavne lase, pme 50
Same, 4 amp. capacity, t Iims (patcnted)
so that detector aud amplifier tubes can he worked
together, only
Blue print showing how to erect the most efﬁclem
broadcast aerial for apartment house or residence.

PriCe  vuvevrecoranrrsunioonnennnsennennaneeans 25¢
DIALS, KNOBS, SWITCH LEVERS
3-inch dial and Knob......o.oeeeiiiiiiinnua, 60¢
Switelr lever, handsome finished .40¢
Switehh points, nickel- plnted, each. 2k
Phone condenser, .001 mf. 35¢

Grid leak condenser
WESTERN ELECTRIC LOUD
POWER SPEAKER

complete, with horn and vacuum tubes....
U. V. 201 amplifier tubes (in stock).......... $6

AERIOLA, Sr., complete with vacuum tube and
batteries and  aerial package—Ideal for  vaca-
tions! ..$ .
RADIO FREQUENCY TRA 'SI‘OR\IERS 200 to
GOD MIOTETS . uvervnvaensennnnresocernnoanenns $6.00
One stage  special  amplifier without vacuum
tube ... $ .0

COMPLETE ANTENNA PACKAGE
consisting of 100 feet copper-weld aerial wire, 25
feet Underwriters approved lead-in wire, 4 aerial in-
sulators, 1 genuine Brach lightning arrestor, 1 Iidel-
nmu ground clamp, and illustrated instructions,

meh Lightning Arrester,

EDELMAN’S MULTITONE GALENA

Every crystal guaranteed sensitive super-tested, price, only....
Sanie mounted to fit standard size cun.
Same containing silver pyrites crystal

LOUD SPEAKER DE LUXE
comprising a wood horn, genuine mahogany
finish, fitted with Baldwin phone.
heard a distance of 200 feet when used
with Edelman’s two step amplifier.
Price .....coiviiiiiiiinn

Can be

L. 82750

Distributors— Dealers—Agents—WIRE

P. E. Edelman, E. E., Mfgr. %

9 Church St., New York City.

“Multitone” head sets is the patent fulecrum diaphragm support,

P. E. Edelman and Mr. David Grimes, experienced radio and telephone engineers,
to give maximum sensitivity in a durable, light weight instrument.
in clear toned results on faint signals.
adjustable head band. May be used on amplifier sets in connection with loud speakers.

The new ‘“Multitone” head set is mighty
Supplied with genuine leather covered
The special diaphragm

This permits the dia-

In most other makes of phones the diaphragm ‘is held tightly and dead in the
If you already have one pair of phones, take home an extra pair of Edelman phones and let

REAL PHONES. Edel-
man’s Multitone Headsets
were specially made to
bring in real music, not
merely code buzzes. Gen-
uine Condensite molded
shells inclose the latest
word in sensitive radio-
phone durable receivers.
Every headset tested.

The new Edelman Multitone
Headset should not be judged
by its low price. It is a high
grade, sensitive tone product.
The word *‘ohms’ on any head-
set means nothing. We give
you more than the rated 2200 ohms, and the design is such
that you get most efficient sensitivity combined with dura-
bility for clear-toned music reproduction. The name “Edel-

man Multitone” is cast on every receiver. Accept $8 50
no substitute. Worth the price. Double...... B .
Same, Single, only ............ ... ... .
Genuine Gould storage battery, 6
volts 80 amp. hr........... $18.00 EDELMAN’'S
M:gléyleh:torage batte1y, 6 volts 80 AULTITONE
22 volt B battery . GALENA
Genuine storage B battery, 25 volts EV“"YG"YS“".E“"““*““
made specially by Gould Storage ensitive
Battery Co. for P. E. Edelman, SUPER-TESTED
New York. Price, only...... $8.00 Price, 35¢.
Variometers, large size, each...$6.00
Variocouplers, large size, each.. 6.00 P. E. Edelman, E.E.
Fixed condensers dubilier, any size, New York, ¥.
each .....v.iiiiiiiiiiiiaea $0.50 |

Edelman’s genuine silver contact vacuum tube socket has
rubber tires to protect your expensive vacuum tube from
damage. Designed for minimum capacity and electrical
losses. Use this socket and note the improved results

immediately. .

Price, only.. v iviuunnriiieiieiieiiaaananan . '00
“Bxperimental W\reless Stations.” Leading instruction
book. Postpaid....... e e iea e $3.00

ASK FOR CATALOGUE

o= e v

Mr. Phitip E. Edelman, 8 Church St., New York City, U. S. A,
Pleasa send to me as soon as possible (Mark X’ to show what

you want, clip and mail today).........cociiiiii i
and.

Catalogue, for which | enclose 5¢ stamps,

, wh|ch 1 could net get at my dealer’s,
whose name and address is....... e
Enclosed find money order for dnllurs and
! would also like to buy.
for use

I am printing my full name and address helnw In margin so that
your mail clerk can read it. Sigoed—
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. ANIA INC.

Insist on Getting

U. S. EAGLE GALENA, 25 Cents
U. S. EAGLE GOLDENA, 35 Cents

MOUNTED U, S. EAGLE GALENA or GOLDENA, 2-in-1, 50 Cents

Patent Applied

Marvelous Crystals of sensitivity; Improve your Radio
Reception by the use of these Crystals. No better on the
American Market. Each Crystal is packed in a container
and labeled U. S. Eagle Galena or U. S. Eagle Goldena.

Attractive proposition for dealers and jobbers.
own labels on request.

Immediate shipment. Will use your
Also in bulk,

EVERYTHING IN IADIO SUPPLIES SEND 10 CENTS FOR CATALOGUE

U.S.RADIO CO. of PENNA.,, Inc.

Distributors and Manufacturers of Radio Apparatus

Corner of Ferry and Diamond Streets

Pittsburgh, Pa.,

U. S. A.

NEW
IF IT’S < ORIGINAL
BETTER

Mazda Radio Makes It

Variable Condensers

2,000, 3,000, and 4,000 Ohm
Head Sets

Amplifying Transformers

Jacks

and other necessary accessories

Absolute Guarantee of Quality.

The Mazda Radio Manufacturing Company

1830-40 East 35th Street

Plugs

Carbon Rheostats

Binding Posts and Screws
Contact Points

Switch Points

Very Attractive Prices

Cleveland, Ohio

by sawing bakelite, fcrmlcn brass
copper, carbon, or E

wood

Orders Filled Same Day as Received JUNIOR
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land without resorting to the use of cables.
The results were reasonably satisfactory,
messages being dispatced to Holland at
night with only moderate power consump-
tion, provided wave-lengths of 5,000 to 6,000
meters were employed. Obvxously such ab-
breviated wave-lengths could not function
over the distance of 6,100 miles during day-
light hours.

France, too, is ambitious to maintain com-
munication by radio-telegraphy over distances
not heretofore possible. Its efforts inthis di-
rection are being concentrated in completing
the powerful wireless transmitting base at
Sainte Assise, between Fontainebleau and
Paris. Intercourse, by means of dots and
dashes, will likely be established with Saigon,
Indo- Chma 5,500 nautical miles, and Buenos
Adires, 5950 m11e5 away. The antenna for
this pretentious and far-reaching service is
of the double Marconi design, built in two
parts, with independent down leads in the
center. Support for the antenna is assured
by means of sixteen 250-meter towers in
two rows, 400 meters apart. Two 500-kilo-
watt Latour alternators will furnish high-
frequency current. These reservoirs of elec-
tricity will be employed separately on the
two antennaz, or when advisable, they may
be placed in parallel with the latter, Thereby,
1,000 kilowatts of current will be available,
affording between 1,000 and 2,000 antenna
amperes. The radio-telegraph receiving base
for the powerful Sainte Assise is located at
Villecresnes, where there are six two-story
brick buildings. The second stories of these
structures are receptacles for the receiving
coil antenna, while other accessory recep-
tion units are found on the ground floor.
Other than the high-power station at Sainte
Assise, there is also a less pretentious radio-
telegraph transmitting unit for maintaining
communication with European points. Struc-
turally, it consists of a single mast, 250
meters in height, supporting four antenne,
which may be employed independently or as
a unified system. High-frequency current has
its source in four 25-kilowatt alternators.
Then, too, as a third system of mtelhgcncc,
there is a low-power tube generator station
with a 100-meter mast for exchanging dot-
and-dash intercourse with London and in-
termediate points.

England, while ambitious to establish long-
distance radio-communication, is seeking
means other than covering the intervening
space at a single wide swath, figuratively.
Not unlike stop-over points arr;nged for by
transportation companies for excursionists
on long journeys, the Imperial Committee,
headed by Sir Henry Norman, proposes to
dissipate distance by establishing a series of
moderate-power radio-telegraph stations,
spaced at intervals not exceeding 2,000
nautical miles. The first station in the chain
was opened the past summer at Leafield, near
Oxford, whereby communication is to be
mamtamed with a station about to be erected
near Cairo. From the latter point the Eng-
lish system divides, one line extending its
ramifications to South Africa with an inter- |
mediate base in East Africa, while the other
divisional chain is expected to reach Austra<
lia by way of India and Singapore. The
Leafield electric-reservoir has been equipped
with a 300-kilowatt arc, affording a current
of approximately 200 amperes in the an-
tenna. The masts, at present only 300 feet
high, will be displaced by others of a height
of 600 or 800 feet.

The recently completed high-power sta-
tion of the Radio Corporation of America,
near Port Jefferson, Long Island, New York,
of which there have been vivid and numerous
descriptions, represents an ¢ ffort hitherto un-
approached in the United States for estah-
lishing extremely long-distance radio-tele-
graph intelligence. New York is thereby
connected with Argentine, annihilation of a
distance of 4,500 miles. This huge electric
reservoir, which someone has described as
twelve stations in one, will probably be,
when completed, the most powerful in the
world.






326

RADIO BATTERIES

Specially designed for Radio Use
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If: your local dealer does not handle Cooper Batteries, write us for nearest
distributing point.
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RUB-MIKA

Rub-Mika, the ideal material for panels, rotors, knobs, dials, sockets,
handles and other parts for radio and electrical equipment. Rub-Mika
is not affected by atmospheric changes; does not warp, shrink, expand,
check or crack. A perfect non-conductor. Costs less than other
materials used for similar purposes. Send us samples or blue prints of
your parts and let us quote you prices.
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THE COOPER CORPORATION

Tire and Hard Rubber Mfg, Division _ General Offices Battery Mfg. Division
Findlay, Ohio Cincinnati, Ohio Cincinnati, Ohio

The Bureau of Standards says—

USE COPPER

(See Circular L. C. 43)

Since its inception, the de-
velopment of the use of elec- ciency of your sending or re-
trical current for transmitting ceiving set by using less
messages has been based on effective metals for Copper’s
Copper. work? ,

No other commercial metal Be guided by the expe-
has the ability to resist corro- riences of the pathfinders in
sion, the ease of handling, transmitting sound and
the fine properties of trans- energy by electrical impulse.
lating sound impulses into Use Copper for Antenns,
sound again that Copper has. Grounds, Coils, etc., etc.

COPPER (& BRASS

RESEARCH ASSOCIATION

15 Broadway ~ New York

Why, then, reduce the effi-

CANADIAN AMATEURS!

HEADQUARTERS FOR THE BEST
RADIO EQUIPMENT

Write for Price List

SCIENTIFIC EXPERIMENTER, Limited
33 McGILL COLLEGE AVENUE MONTREAL

Insure your copy reaching you each month. Subscribe to Radio News—3$2.50 a
year. Experimenter Publishing Co., 53 Park Place, N.Y.C.
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The Newspapers’ Part in
Radio Development

(Continued from page 246)

the former being the first national figure to
use the broadcasting facilities.

A flood of letters to the newspapers asking
information as to how to construct radio sets
and further knowledge on the principles of
radio, resulted in an arrangement by the
Chicago American with the public school
authorities to furnish copy, diagrams and
photographs from the technical departments
capable of setting forth the whole subject
in an educational way, calculated to help
those who were eager to learn more about
radio construction.

With this new phase of publicity the
schools themselves got busy. Albert G.
Bauersfeld, director of technical training and
Principal Bogan at Lane, with C. A, Carl-
son of the woodworking department and
Jack Callanan, the radio “fan” who knew the
answer to every question, Austin High
School’s technical experts, C. J. Herring-
shaw, of the electrical department at Sheldon
High School and with the Tilden experts
finally the construction work was launched,
culminating in the Radio Show staged by
the Awmerican and viewed by thousands.

Construction of the smaller crystal sets
and various hook-ups, conducting of “Ques-
tions” and “Answers” columns, drawings and
instructions apart from these layouts in na-
tional publications, was due to the hearty
co-operation of the newspapers with the
Chicago High Schools.

Of course the Westinghouse broadcasting
plant “KYW,” under the guidance of that
company’s radio directors, was primarily re-
sponsible for awakening this part of the
world to the possibilities of radio. Later
on the municipal radio broadcasting station
“WBU” entered the field. Then the Illinois
Bell Telephone Co. took a hand. Wires
could be leased, regular telephone wires irom
any subscriber, direct to “KYW,” and any-
body could broadcast, provided the Westing-
house directors thought it was a drawing
card. The Chicago Board of Trade was
not slow to take advantage of this facility
for spreading its market reports and quo-
tations to all points of the compass. It
was now possible to flash news by telephone
for broadcasting, and prize fights were listed
on the same program where possibly a mid-
week sermon was listed.

Group organizations, classes in all parts
of the city are holding radio evenings, many
of the high school experts presiding. The
Daily News, the Jowrnal, Herold-Examiner,
American and Post have vied with one an-
other to give the public the latest word hy
print and diagram and photograph of what
is new in the fascinating field of Radio.

That the “Radio Page” is here to stay
is not denied anywhere. Co-operation be-
tween newspapers, the schools and the public
seems to be growing by leaps and bounds as
the scores of letters increase daily and in-
terest in the “Questions” and “Answers”
departments has become a problem for edi-
torial departments,

Impetus to local enthusiasm will be given
by the Pageant of Progress Radio Exposi-
tion and the big Radio Congress in August.
The sending range of the big broadcasting
stations has been increased and the public
of the middle west has become educated,
through the newspapers, to the belief that
cheap radio equipment is a poor investment.

AND THEY ARE NOT GAS CONTENT!

With the exception of editors, few things
are ag critical as a vacuum tube.

By A. J, De Long
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Tropical Stations of
Unusual Interest
(Continued from page 224)

meters, As at Swan Island, the “handy
man” is compelled to go out in the building
and start the engine, wheu a schedule must
be worked. By havmg things arranged in
this manner, all bothersome mnoises from
cither the generators or rotary are eliminated
and therefore obviates all chances of pos-
sible QRM to the man on watch. Connec-
tions between the two buildings are made by
having a heavy cable strung overhead. The
receiver in use is a Wireless Specialty Type
1. P. 500 and is used in conjunction with a
two step amplifier. The dials have been so
marlked that by turning them to certain
marks it will be easy to hear the other com-
pany stations, regardless of the wave-lengths
they may he wmkmg o1,

Traffic destined for points in the United
States is routed via “US” and “WNU,"” but
during the static season it is often necessary
to give messages to company ships, when un-
able to work either specified station, in' this
way getting rid of traffic w1th leaet delay.
According to the company’s code, “Great
White Fleet” ships are compelled to take any
and all traffic from these stations, when
asked to do so. There is a charge of cight

cents per word on relaying traffic for shlpq
operated by other concerns, regardless of
the prefix. An interesting point in the radio
regulations of the United Fruit Company,
is that relative to the prefixing of messages.
A message destined for an individual resid—
ing in the same place or city as the station
it is transmitted to, will bear the prefix
“CITY,” while those addressed to places
where other stations are located and which
are to be relayed, will be prefixed “TRU.”

The station at Santa Marta (UCJ) is
just as interesting as the others and those
visiting it will find the operators the same as
the others, hard working and business-like,
but jolly. No matter how many schedules
they are forced to pass over, due to atmos-
pheric conditions, they remain the same, for
it is beyond their power to remedy this
setback. Although in a portion of the globe
where there are few English speaking indi-
viduals and very little enjoyment, the boys
are happy, for the company is keen on giving
them all the comforts of home—piano, pool
table, shower baths and in fact everything
they desire, to make them contented. But
even with all these comforts one soon tires
of the monotony, always the same things
and same people, day after day.

The aerial is stretched between four high
tubular steel masts, set about 600’ apart,
with a lead-in almost 100" long. Here too,
the power unit is installed in an outlying
building, as are the condcnsers, transformer
and “O. T.” Two large gas engincs are
employed for driving the 25-K. W. gener-
ators at a speed of 1,500 R. P. M. A
separate engine is used for operating the
two units which are so rigged up that either
one may be used in case of emergency.
In this same room are also located the bank
of storage batteries and switchboards. The
various connections are made with copper
braid, 2” wide and 1/8” ‘in thickness,
buried below the surface of the earth. For
some time a receiver on the style of “Mar-
coni 101" was inn use, but after experimenting
with a Wireless Specialty outfit, it was de-
cided to change. Employing a two step am-
plifier NAA, NSS, NBA and even European
stations can be easily copied. The inhabit-
wuts of Santa Marta rely upon the wireless
station for outside news,

Photographs by courtesy United Fruit
Company.
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anels

and Radio Parts

Start right. The panel is the very foundation of
your set. High volume and surface resistance are
essential factors. Make sure that you get them
in both the panel and parts that you purchase.
To make doubly certain look for the dealer dis-
playing this sign:

CONDENSITE
CELORON
Radic Panel Service

Condensite Celoron Grade 10-approved by the Navy
Department Bureau of Engineering—is a strong, hand-
some, waterproof material, high in resistivity and
dielectric strength. It machines easily, engraves with-
out feathering and is particularly desirable for panels.
It is also widely used for making many other important
radio parts, such as tube bases, platform mountings,
variable condenser ends, tubes for coil winding, bases,
dials, knobs, bushings, etc. We are prepared to make
these various parts to your own specifications,

Where economy is a factor we can supply panels of
Vulcanized Fibre Veneer made of hard grey fibre,
veneered both sides with a waterproof, phenolic conden-
sation product. This material has a hard, smooth,
jet-black surface, machines and engraves readily and
will give excellent service where very high voltages at
radio frequencies are not involved.

Shielded plates (patent applied for) are made with a
concealed wire shield. This sli®tld, when properly
grounded, effectively neutralizes all howl and de-
tuning effects caused by body capacities,

Send today for our Radic Panel Guide

Are you an enthusiast? This Guide describes our
panels in detail—gives tests—and tells just how much
the panel you want will cost.

Are you a Radio Dealer? Let us tell you how easily
and profitably Celoron Radio Panel Service enables you
to supply your customers with panels machined and
engraved to their specifications. Write today for our
D%aler s proposition covering panels, dials, knobs and
tubes

Diamond State Fibre Company
Bridgeport (near Philadelphia), Pa.

Branch Factory and Warehouse, Chicago

Offices in principal cities

In Canada: Diamond State Fibre Company of Canada, Ltd,, Toronto
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COMPLETELY replaces all ordinary wire aerials

and outside wiring.

Conneéted to light-socket anywhere (alternating or dire@ current) ;
fool proof and perfetly safe; uses no current, hence cannot blow
fuses and will not interfere with Ele&ric nghtmg System.

Local static overcome and hghtmng proof; a&ts equally well with cheap-
est as with most elaborate instruments.

U.s. A.
§10 N. Y. LIFE BLDG,

(= RBI:.E.(@) NTENNA )
MINNEAPOLIs) QL CE OMPA MY 4 EpMoNTON
S. A,

CANADA
CATTISTOCK BLK.

- H
“The Canned Aerial” ConggET

A beautiful ornament suitable

for office or library;
taken anywhere it
makes your Receiving
Set useful at all times
and in all places.

IN USA. 300

POSTPAID

canapa $400

Packed complete in box
with instrument cords and
2-piece light socket plug.

Full directions.

A 200 Watt A. C. Radio-
phonhe Transmitter
(Continued from page 236)

T L e

“The Incomparable Insulation”
which we manufacture in sheets, rods, tubes and all kinds of

special shapes.

DELAWARE HARD FIBRE CO.

WILMINGTON, DELAWARE

50 Church Street
First National Bank Building Boston......
[ 235 Pine Street Philadelphia.
_415 Ohxo Building Rochester
564 West Monroe Street Dayton

New Haven.

NSIST on Delaware
Hard Fibre for all
insulating parts on

Radio apparatuses. It
has high dielectric re-
sistance, mechanical
strength and adapta-
bility of beingmachined
into almost any shape.
Photograph shows
receiving set made
from Delaware Hard
Fibre.

.- 209 Plymouth Building
... 170 Summer Street
....... Fuller Building
40 Granite Building
on Savings & Trust Blde.

Special quotation for large quantity.

Hiaus 7'llrﬂ15dc.('/e

AEEDAGUY Winel
UNTIL our supply is exhausted, we are offering the above GUY WIRES for
ANTENNA CONSTRUCTION. The turnbuckle is forged and machined and
the wire, twisted and tinned, % inch diameter.
Price each, parcel post paid
Per dozen,

arcel post paid ..

Ask for Prices on Hard Drawn Copper and Magnet Wire

HAVERSTICK & COQ., 125 S. 5th Street, Philadelphia

a‘y, More @

& Splice 96"

A WONDERFUL BARGAIN.
%125
13.50

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Pub. Co., 53 Park Place, N.Y.C.
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the 5-watt tube. In the 5-watt tube circuiv
a 2-ohm rheostat was inserted in the filament
side of the transformer to drop the voltage
to eight at the tube. The high voltage
transformer was a special type built for us.
At 1,500 volts a load of 600 mils. could be
safely drawn. The transformer was of the
double winding type to work on both halves
of the cycle and was tapped in the second-
aries at 750, 1,000, 1,250 and 1,500 volts.

DESIGN AND ARRANGEMENT

In designing the instrument the following
points were strictly adhered to: Neatness,
symmetry, separation of circuits, proper
spacing of wires, ruggedness and ease of
control. By referring to the photographs
it will be seen that the instrument is as-
sembled in a heavy frame made up of angle
irons. The overall dimensions are 5’ 6” high,
2438" wide and 25" deep. Two full shelves
are used, together with a half shelf. On the
bottom shelf the complete power circuit is
nmounted. The high voltage transformer,
the filament transformers and the filter con-
densers are mounted on the shelf, and close to
the front are the four Kenotron rectifier
tubes. The panel contains four portholes,
through which the operation of the Keno-
trons can be seen at all times by the operator.
Above these portholes are the controls which
from left to right are the amplifier filament
rheostat, Radio filament tap switch, supply
plate double tap switch and rectifier fila-
ment tap switch. Above each control is a
meter to check each adjustment.

The half shelf holds the four 50-watt
Radiotrons together with “local” grid resis-
tances for each tube, the main grid leak re-
sistance, grid condenser and two insulating
condensers in plate and filament radio fre-
guency circuit. These latter two condensers
are for protection to the power circuit
should the antenna and ground become
shorted. The “portholes” for these tubes are
cut directly above the voltmeters.

The upper shelf contains the balance of
the radio circuit, voice circuit and also the
relay circuit. The speech amplifier tube is
mounted at the left. On the right side, near
the panel, is the relay control circuit made
up as one unit. The helix is mounted in back
of the relay unit, together with the variable-
tap condensers used in the antenna-grid cir-
cuit and also a series antenna condenser for
working on low waves. The modulation
transformer, modulator-amplifier coupling
condensers, plate and grid reactors, resis-
tance rods and “C” batteries are mounted
back of the amplifier tube in good wiring
order,

The panel is made up in two sections, the
bottom one being 2114"x2454"x%4” and the
top is 33”x2454"x15".

The panel is engraved in complete ex-
planation of meters, controls, etc.

CONNECTIONS

All connections are made in back of the
panel. Two terminal strips are provided,
the top one for antenna, ground and re-
ceiver connections, the bottom one for the
12-volt battery, 110-volt A. C., 60-cycle sup-
ply, C. W. telegraph key, microphone and
relay control wires.

The installation cost of this type of set is
very low, as the 110-volt, two-wire line is the
only power lead to the set. The hatteries
can very nicely be placed under the “lower
shelf.” The microphone and C. W. tele-
graph key are mounted on the operating
table. The complete connections are pro-
vided for with an eight-wire cable,

All wiring in the set is done with No. 6
weatherproof wire. The covering is painted






330

Made in All Sizes and Capacities

1402 Atlantic Ave.

Marko Storage Battery Company
Brooklyn, N. Y.

Guaranteed Two Years

Jefferson Ave. at Bedford
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HIPWELL MFG. CO.

Buy a Hipco Multiphone
Price $5.00 Complete With
Four Sets of Head Phones
Let Your Friends and Family Listen
in—Reproduction 100% Perfect. No
Trouble — Nothing to Get Out of
Order. '
The Hipco Multiphone enables you
to purchase four pair of receivers for
less than the price of one. Repro-
duction 100% perfect—no trouble—
absolutely nothing to get out of order.
Your family or your friends may now
enjoy radio concerts, lectures, etc.,
with perfect ease and comfort to all.
The Multiphone may be used in
connection with any receiver.
Simply place one of your receivers
face down on Hipco Multiphone
and draw the elastic bands over
back of receiver to hold it firmly.
The Multiphone will do the rest
in a most pleasing manner.
HIPCO WIRELESS B BATTERY

Refillable Variable
No 140—221/» Volts, $2.00
PriCe. .\ evrnseener e, $3- 00

FOR SALE AT ALL RADIO
SUPPLY DEALERS

Manufactured by

N. S., PITTSBURGH, PA.

KICO nickel-iron type alkaline storage ‘B Dbatteries
have long since passed the experimental stage. The
purchase of oune will solve your ‘B’ battery troubles
for years to come. They are not harmed from short-
circuiting, overcharging or standing idle, last from
three to six months on one charge and can be Te-
charged from A.C. with rectifier furnished with each
battery. DMoney back if unsatisfied within 90 day
trial, Plain DLatteries with eclips for adjustment

KIMLEY ELECTRIC CO.,

STORAGE BATTERIES

Designed Especially For

WIRELESS

KIMLEY ELECTRIC Co

22 volts, $6.50; 32 volts, $8; 48 volts, $10; 68 volts,
§$12. Batteries with panels and switches for adjust-

ment as per cut, 32 volts, $12; 48 volts, §14; GS volis,
$i7.

For ‘‘A’* battery comfort buy a KICO 60 A, H.
battery complete with vectifier to charge from A.C. at
the following prices: 6 volt, $19; 8 volt, $22; 10 volt,
$25. Literature gladly furnished.

290 Winslow Avenue, BUFFALQO, N. Y,

Send $3.50 today, plus 1postage for 7 1bs., and your copy of bound

volume No. 2 of Radio News will come forward by return mai

‘ A welcome addmon to your Library!

1 Experimenter Publishing Company, Inc.

53 Park Place, New York City

The Operation of an Electrolytic Rectifier is Shown
by the Arrow, Indicating How the Current Flows for
w Each Half Cycle

strips can best be secured to the wood piece
by making use of old battery binding posts,
as shown,

The present plan is to obtain full wave
rectification and the circuit used for obtain-
ing this condition is shown in Fig. 6, “A”
and "B.”

By following the arrows in the drawings
“A” and “B” of Fig. 6, it will be an easy
matter to understand how the rectifiers work
towards rectifying both sides of the cycle
or full wave rectification. —

One jar for every 70 volts used in the high
voltage circuit should be allowed. However,
it will be even better to allow but 60 volts
for each one. More efficient operation, due
to lack of heating troubles, will be the result.
There is no objection to allowing but 10
volts for each jar. Better results will be
obtained, but the number of jars will have
increased to such proportions that the whole
outfit will be in the way and it is a very
dirty affair.

FORMING THE PLATES

This is the meanest job of all. It takes
from two to three hours to form the plates.
The jars are connected as shown in Fig. 6
and before they are formed they act as a
short circuit to the secondary winding. This
causes the windings to heat considerably.
For this reason the current should not be
applied to the jars for more than 15 minutes.
Permit the secondary winding to stand idle
then, until cool.

The plates are formed when the aluminum
plate sparks over its entire surface.

Note that in this circuit the center tap of
the secondary is positive instead of being
negative, as was the case when rectifier tubes
were nsed.

With the rectifier tubes on a 350-volt sec-
ondary circuit, the author found it possible
to obtain as high as 180 milliamperes.

Neiv Broadcasting Stations

KDZM—E. A. Hollingworth, Centralia,
Wash.

KDZQ—William D. Pyle, Denver, Col.

KDZK—Nevada Machinery & Electric
Co., Reno, Nev.

KDZP—Necwbery Electric Corp., Los An-
geles, Calif.

WEAG—Nichols-Hingline-Bassett, Edge-
wood, R, L.

WEAM—Borough of North Plainfield,

N. J.

KDZL—Rocky Mountain Radio Corp,
Ogden, Utah.

KDYX—Star Bulletin Publishing Co.,,

Honolulu, T. H.

WEAH —Wichita
Landers Radio Co., Wichita, Kan
weather and markets.)

Board of Trade &
{Also
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microfarad is used as the final capacity
there, and one and a half on the transformer
side of the circuit. (b) The new feature of
this filter system, and really the most im-
portant, is the condensers shunted across the
coils. This was discovered by the writer
and is very effective. It is a TUNED cir-
cuit, apparently to a harmonic of 60 cycles.
In the case of filter coils used, a one-micro-
farad shunt was found to be the proper
value. Higher or lower values had the ef-
fect of throwing the A. C. out of phase.
While experimenting with this, having set
radiating and listening to A. C. in wave-
meter, one side of line was built up in steps
by multiple condensers. As condensers were
added, the peak voltage of the loaded side,
as applied to the Radio tubes, was apparently
shifted from a direct right angle until a
peculiar off-phase hum or “beat” was ob-
served. When this circuit is tuned properly,
the filtering will be very effective. It 1is
found that this method cuts down the neces-
sity of having high condenser capacity across
the line as ordinarily used. The voltage
across the coils is much lower than that
across the line, thereby reducing the number
of condensers used by ‘‘series-paralleling.”
(c) It is important when two iron core
filters are used and clamped together as a
unit, that they must be poled properly.
(d) The A. C.is given further filtration in
the modulator tubes by inserting individual re-
sistance rods, 1,000 ohms, in each grid circuit.
By reference to the schematic it will be seen
that these are in series with grids. (e) The
plate and grid reactors and also resistances
of modulator and amplifier tubes also aid in
the filtering. (f) It was noted that when
the proper filtering was accomplished the
complete transformer circuit became very
quiet. This condition was chiefly brought
about by the tuned filter system mentioned
in “b” and proper capacities in “a.”

It is hoped that this article will help those
using A. C. radiophones. An A. C. phone,
if properly filtered, is highly desirable, he-
cause of its flexibility and ease of control
and also by the faet that it has just as
sharp a wave as generator sets and is not
a “ORM hound.” It is admitted that there
are many A. C. sets not accomplishing good
results that are creating enemies every time
they open up. Instead of enemies our set
has made many friends, while operating on
test at 2BB. After further tests are com-
pleted the set will be used regularly by
%tation 2BQH, located at Mamaroneck, New

ork.

Potash and Perimusiter Dis-
cuss This Here Radium
Broadcasting
(Continued from page 254)

T L

ing machine like you used to, y’'understand.”

“I wasn’t insulting you, Abe. I was only
warning you,” Morris assured him. “Which
if vou've got an idea that you would like to
buy one of them radium receiving outfits
with a storage battery strong enough so you
could hear The Rosary from as far away as
Chicago, Abe, put it off till after the buyers
has gone back in August, because if I've got
to run this business alonec for a while, I
would feel a whole lot better if you was in
the hospital for something legitimate like
being run over by a taxicab, instead of mon-
keying with a toy like this here radium out-

GARFUNKEL'S POWER PLANT

“Say!” Abe exclaimed. “You should not
worry your head that I’'m going to invest any
more money in home amusements. I've got
several hundred dollars tied up right now in
a phonograph and a self-playing piano which
ain’t neither one been operated by either
Rosie or myself in over eighteen months al-
ready on account of overdoing it when we
fitrst had them, v'understand

Mathias

row/

Here’s the pocker radio kit you've been
looking for. Made up by radio engineers for
radio engineers. No plaything—the tools are
Klein quality, that have been standard with
electricians and telephone and telegraph men
for 65 years—they will last for years!

The Klein radio kit includes one fine Klein
5-inch long-nosed plier, one Klein 6-inch side-
cutting plier, one Klein electrician’s knife and
the best quality of small screw driver, elec-
trician’s tweezers and a flat safety file. The
whole assortment is put up in a full leather,
hip pocket folding case.

A Beauty! Remember—M. Klein & Sons
tools have been standard with American tel-
egraph and telephone companies for over hal.
a century-—every Klein tool is guaranteed.

Get the Klein Radio Kit today from your
hardware or electrical dealer, or send $7.50
with the name of your dealer, to us.

KLEIN

3200 Belmont Ave., Chicago

& Sons
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for the theatres and other entertainment en-
terprises. .

People, hearing the reproduction of voice
on the phonograph, are impelled, when they
can, to go to hear and see the artist. )

We now arrive at the most important point
of our*discussion. If radio broadcasting is
an agency that is rendering, and can con-
tinue to render, valuable service to the peo-
ple. it must be protected. You remember
the old song:

“Everybody’s doing it,
Everybody’s doing it,
Everybody’s doing it now.”

When there were few stations broadcast-
ing from widely separated centers, the recep-
tion was satisfying; at least, there was little
to disturb outside of the natural static con-
ditions. However, quickly one sending sta-
tion after another has been started and today
there are all over the country pretty close to
100 stations putting out programs, if not
nightly, occasionally.

It is clear, I think, that since all these sta-
tions are on the same wave-length, 360 me-
ters, there is bound to he increasing confu-
sion and that a Government regulation of
wave-lengths is positively imperative to main-
tain the efficient service of radio broadcasting.
This control of the use of radio is in the
hands of the Department of Commerce, now
giving careful consideration to the general
subject, and there is now recommended a
band of wave-lengths for radio broadcasting
for the purpose of avoiding experiences of
recent months of three and four stations
broadcasting simultaneously.

However, irrespective of all this, let us
come to the real subject of advertising by
radio. Can it be done, and should it be done?
Already the conference that has been in ses-
sion in Washington to consider the proper
regulation of radio broadcasting has rec-
ommended the prohibiting of advertising by
radio. It is perfectly natural that this rul-
ing should be made at this time, because if
advertising were permitted, it goes without
saying that all the good work that has been
done in giving valuable information and
pleasant entertainment for the people would
be destroyed. This action of the committee
is at this time very necessary, and those who
have been enjoying radiophone service will
surely appreciate the necessity for such ac-
tion.

Let us think of the billboard for a few
minutes. Why is it that the billboard has
always had trouble? From the beginning
there have been those who would remove 1t
from the face of the earth. I think the
answer is that somehow or another the bill-
board has been offensive to the people, and
even though billboard promoters have raised
the art to an exceedingly high standard, even
in the face of this, billboard sign work is
always in trouble with local and state asso-
ciations.

We all know how persistently the advertis-
ing man has worked to get frec advertising
through the movies, and we know that it is
pretty generally truc that he hasn’t securcd
it. The reason is well known. The public
will not stand for direct advertising when
they go to see high class moving pictures.

Let me ask you whether the public will
wish advertising to come to them through
the agency of radio broadeasting. Remember
that this advertising will go right into the
home. Tt will invade the place where the
family is enjoying the full benefits of privacy
and detachment from business cares. The
broadcasting to thousands of homes of ad-
vertising information concerning, say:
“Things for women and things for men,”
probably the butcher with his meats:; the
baker with his bread: the tailor with his
clothes, and the grocer with his crackers and
cheese—what kind of a home will it be
anyhow? You may say you can turn it on
at will and turn it off when you want to,
but even so, who will want it? How valu-
able will be the media if the public will not
support it? Personally, I don't think they
will support it.

BURGESS

"B"BATTERIES

BURGESS “B” Bat-
teries assure clear re-
ceiving, increase the
efficiency of any re-
ceiving set, and they
are cheapest in hours
of service.

BURGESS “B” Bat-
teries are sold by
every progressive
Radio Dealer and
Jobber. “Look for
the Black and White

The BURGESS Stripes.”

Batteries illustrat-

edarethe most A postal card from you

popular now in

we. Wepane: brings full information by
adketed et return mail. Why not

write toustoday?(Dept.C)
BURGESS BATTERY CO.

Offices and Warehouses:

CHICAGO NEW YORK BOSTON
111 W_Monroe St. 50 Church St. 136 Federal St.
MADISON KANSAS CITY ST. PAUL
Wisconsin 2109 Grand Ave. 2362 University Ave.

In Canada: BURGESS BATTERIES, Ltd.

WINNIPEG TORONTO MONTREAL

OVER 300000 SOLD=WHY?
"ASK ANY RADIO ENGINEER"
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“Am

SOUND is left out.

blended into one POWERFUL tone.
“It Speaks

82 Church Street -

KING

or Summer Concerts, News and Dancing, use the KING
“Am-pli-tone”; the accepted standard. Ithastruetone
and volume—no sheet metal is used—the “TINNY”

nickel-plated base and bell.
The volume is doubled because TWO head phones are

At all leading Dealers —Price $12, f.o.b. N. Y. City

KING “AM-PLI-TONE”

(Warning: All infringers of this device will be vigorously prosecuted)

-pli-tone”

Polished cast aluminum body with

Scientifically correct.

for Itself’’

New York City

100 ft. Aerial Wire

Switch Levers

Switch Points, per dozen
Lightning Arresters

Arkay Loud Speaker Horns.. ..
Rotors

Variable Cond. Plates, ea......
Tuning Coils

Ground Switches

B Battery, 22* volt
Variometer Blocks, complete. ..
Binding Posts

V4 in. Sq. Brass Rod, ft

3-16 in. Sq. Brass Rod, ft
Variometers

Varicouplers

RADIO SUPPLIES

WHOLESALE AND RETAIL

IZENTARK RADIO CO.

FORMERLY CHICAGO SALVAGE STOCK STORE

509 SOUTH STATE STREET, NEAR CONGRESS

WRITE FOR OUR ATTRACTIVE PRICE LIST

Crystal Detectors

Phone Condensers

Tested Galena..........

Insulators

2200 Ohm Receivers, pr

V-T Tube Sockets .

3-inch Bakelite Dial .85

Detector and 1 Step Amplifier. 32.00

7-strand No. 22 Aerial Copper
Cable, 100 feet

Sliders

Jacks and plugs up from

Test buzzers .

Formica Panels, all sizes, 65c¢ up.

‘All sizes Magznet Wire.

2-Step Amplifiers

&l

6 Volts, 20 Amp... ..$7.50
6 Volts, 40 Amp... 10.00
6 Volts, 60 Amp... 13.75

Recent radical improvements make it possible to guar;

3 YEARS’ UNCONDITIONAL GUARANTEE

U.S. Storage Batteries

(in writing)

For Radio, Telephone
and all other uses
6 Volts, 80 Amp $12.50
6 Volts, 100 Amp ..27.50

8 Volts, 60 Amp_ .
antee Batteries shipped after June 15 for 3 years

STORAGE B BATTERIES
9 Cell, 2214V, $7.50

3 U. S. STORAGE BATTERY CO,,

20 Cell, 50V, $13.75

If your dealer hasn't it, send money order or check direct. Orders promptly filled
Distributors — Jobbers — Dealers — Write for Discounts

GUARANTEED 1 YEAR
40 Cell, 100V, $26.50

Far Rockaway, N. Y.

o <

RADIOFREQUENCY CONTROL PANELS
Radiofrequency control units of compact design consisting of polished formica
panel which is fastened to 34” bakelite base of high grade tube receptacle, with
nickel plated phosphor bronze contacts. Fada rheostat and 8 binding posta are con-
veniently arranged on panel 454’ x 2
on formica base to the rear of the socket. No wood is employed. Heavy bus bar wir-
ing, protected by spaghetti tubing. Units may be harmoniously combined to form
several Btages of amolification. Wired with ALL AMERICAN radiofrequency trans-
former, $10.50; with MURAD T-11, $12.00. Dealers’ discounts on request. Immediate

delivery on Baldwin phones, vacuum tubes, Magnavox, Clapp-Eastham HR sets.

THE KEHLER RADIO LABORATORIES,

/. Radiofrequency transformer is mounted

e

Dept. R. Abilene, Kans.

Radio News for August, 1922

Advertising must ride on some service, and
in riding on that service it must not destroy
the service. The editorial page of a pub-
lication pretty generally determines the qual-
ity and extent of the circulation. Therefore,
the value of a medium for advertising must
play second fiddle to the editorial and writ-
ten pages. It is, therefore, true that ad-
vertising must “stand by” until it finds a
way to associate itself with radio broadcast-
ing without, in any way, destroying the
refmement and enjoyment and general satis-
faction that comes from receiving news bul-
letins, baseball scores, lectures, sermons, bed-
time stories, concerts, etc., etc.

Has advertising been tried by radio? In
our own case, at the beginning of our broad-
casting work we mentioned, for a short
time, heating appliances and those things
made by us that generally appeal to the pub-
lic. We very soon found out that the peo-
ple revolted at this sort of thing. They felt
that we were cheapening something that was
well worth while. This came to us so forc-
ibly that we quickly dropped it and we have
not been advertising anything, not even our
radio apparatus, in connection with our
broadcasting work.

I recall one experience that came to me
shortly after trying out advertising by radio.
One day last year when I visited Indian-
apolis and met a number of business men
there, I was quizzed a great deal about radio
broadcasting, and I told them something of
the starting up of the “mother” station,
KDKA, at Pittsburgh as a regular hroad-
casting station. Omne of the business men
present asked for the privilege of telling
of the experience he had had, and this being
granted, he described a visit he had made to
Chicago to buy a Westinghouse receiving set
with all supplemental equipment. He pic-
tured his return home and the work entailed
in putting up the aerial and connecting up
the battery, and that sort of thing. Then he
explained that the first thing he heard was:
“Electricfy your home and make it modern
for good housekeeping. Use electric ranges,
coffee percolators, toaster stoves, and elec-
tric irons. TIf you are interested in a
standard of quality, ask for Westinghouse.

“Now,” said the speaker, “for all of this
I went to Chicago and spent several hundred
dollars and a great deal of my time to in-
stal’l’ it, only to get some advertising mat-
ter.

Of course, my friend told this half in jest
and half in earnest, and yet it proved to me
that advertising was the thing that would
not easily find a welcome in the radiophone
program, and our company, since that time,
has omitted advertising from its broadcast-
ing program.

There is a kind of advertising, however,
which for want of a better term may be
called “collective and educational,” which, if
properly censored, may be made a part of
radio broadcasting programs; for example,
talks on styles for women, the well dressed
man, sanitation, the value of a photograph.
etc. Addresses of this kind, not inspired by
any particular institution, but given out un-
selfishly, naturally develop an increase of
business. Some work of this kind has been
done and I believe the public will support
this sort of thing.

In closing, I give as my opinion that ad-
vertising must be inoffensive to the public
and any advertising that enters the home
must be welcome. If it is in any sense an
intruder, it will fail just as an agent at the
door is turned away if his appearance or
manner is objectionable.

Radio to Sueplant
Universities?
(Continued from page 232)

per.” Every Friday at 8:45 p. m., at the
close of the weekly radiophone concert, spe-
cial features and general items of interest
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“MADERA”

Clearspeaking HORN and CABINET

Made of Die-Cast qud
A Delight to Both Eye and Ear

Brings out the soft, distinctive semi-fones of the human voice
and lends to music 2 rich, full tone quality impossible with metal
horns. It absorbs and destroys all jangling sounds and makes
clearly audible messages that are otherwise unintelligible.

Horn is separate from, and sets loosely in, the Cabinet. Is
equipped with attachment for holding any type of Phone Receiver.
Wire connections enter back of cabinet out of sight. Both Horn
and Cabinet are die-cast from wood fibre under great pressure,
accompanied by an electric baking process.  This forms thin walls
of a very dense wood, possessing remarkable acoustic properties.
So thin are these walis that the entire Cabinet and Horn weighs
only 5 lbs., yet so strong it will bear a man’s weight.

Height over all....... 20 In. $
Horn, 10 in. diameter. Price, OO

boxed, ready for shipment. . .

Send for an outfit. It will add a new and unexpected joy to your
Radio parties. Send cash with order. Money will be refunded
on return of outfit if found unsatisfactory. )

Circular for the asking

6307 NO. CLARK ST. CHICAGO

CASTINGS

Brass, Bronze, Aluminum

Our Motto
“SERVICE”

The Anchor Brass & Aluminum Co.

Ninth and Freeman Sts. CINCINNATI, OHIO
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Special Parado Offer No. 5
(Retail Only)

This complete outfit will give you a receiving

set with 2-step amplifier with a range of 1,000

miles. It includes Parado Offer No. 1 adver-

tised in the January Radio News, and Parado

g)]ffer No. 2 advertised in the March Radio
ews.

Complete Parado Receiving Set No. 1 $36.60
Complete 2-step Amplifier Set No. 2 31.60

Entire Outfit, Parado Offer No. 5.... $68.20

NOTE—VYou can order bolh sets or either at the
above prices.

instructions for assembly and

Complete
furnished FREE with order.

connections

Write for other combination offers
and FREE PRICE BULLETIN

Peoria Radio

Sales Ceo.
Dept. B

PEORIA,
Winois

APPARATUS HEADQUARTERS

Special Dealer Plan

Dealers:—Write for our new plan on distribu-
tion. We are taking orders on monthly allotment
basis. Qur dealers and agents get the best lines
of equipment. We distribute these lines:

Acme  Clapp-Eastham  Grebe
Adams-Morgan DeForest Moorhead
Baldwin  Jewell  Murdock
Brandes Federal Pacent

Westinghouse Radio Corporation

Write today for New Dealers’
Discount Schedule No. 8

KLAUS
RADIO
Co.

Dept. 200

Model 801 Thore-
phone with Victrola
Attachment.
Price......... $20,40

Model 501 Thoro-
phone  Complete
wi t h  Concert

Haor!
Prlce ..... $35.00

Mail Orders attended fo promptly.
or draft for purchase price.
express or insured parcel post; charges collect.
of Radio type just coming through.
the hands of dealers.
the order of receipt.
week, best delivery date will be advised and your money
returned if desired.
for any reason whatsoever,
money will be immediately refunded.

’HIOROPHONB

(THUNDERPHONE )
TRADE MARK REG.U.S.PAT. OFFICE

GREAT RADIO VOICE

The Thorophone Real Loud Speaker. Beautiful
Tone and Great Volume. Ornamental Concert
Horn. Scientifically constructed with Controlled
Mica Diaphragm.

The Thorophone requires better than the average
radio recelvmg set to give a great, big, powerful
volume, but just give it the power and its musical
qualities will astonish you.

Manufactured by

WINKLER-REICHMANN COMPANY
4801 S. Morgan St. Chicago, 11l

Oldest manufacturers of loud-speaking telephones
in America. Only successful makers of large pag-
ing systems. Qur loud speakers are used for
paging in the great hospitals, hotels, clubs, rail-
way statxons, baseball parks and for giving gen-
eral orders in the U. S. Navy,

Send money order, check
Thorophone will be sent by
Produection
These are not yet in
Mail orders will be filled first and in
If shipment can’t be made within one

If you wish to return the Thorophone
do so_within ten days and your

Dealers, write for proposition—one outfit only sent to dealers
on trial, money-back basis.

RADIO POSITIONS OPEN !

HERE is at present a great demand

on this school for men trained in
Radio. Manufacturers of Radio equip-
ment are constantly asking for men for
various positions at high salaries. We
are also placing men on ship and land
stations. Thus far the demand for
men has exceeded the supply.

We can train you in a short time
to qualify for one of these positions

Complete course covering Arc, Spark
and Vacuum Tubes systems.

Y. M. C. A. RADIO SCHOOL
158 East 86th St., New York City

RADIO WEBBING
FOR HEADPIECES

A special webbing woven Tubular for
the metal insert. Furnished by the yard.
of pieces cut and tipped both ends. Calt
on our nearest branch.

THE RUSSELL MFG. CO.
Middletown, Conn.
Branch Offices:
NEW YORK CITY:
349 Broadway
DETROIT, MICH.:
523 Jefferson Ave. East
CHICAGO, ILL.:
1458 Michigan Ave.
ATLANTA, GA.:

60 South Forsyth St.
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are being sent out by M. P. Hanson, operatot
of the University station. In addition to
this, Wisconsin is co-operating with other
schools to exchange student news for their
respective college publications.

Thomas A. Edison, in a recent interview,
said: “There is no limit to the possibilities
of the radiophone’s development. Thanks to
amplifying devices, the dropping of a pin in
New York can be distinguished in San Fran-
cisco. This means the spread of information
on a hitherto unparalleled scale, drawing
every home in the fand into the radiophone’s
educational influence.

Agreeing with Mr. Edison is Dr. Gold-
smith, director of the research department
of the Radio Corporation and in charge of
the radio work at the City College of New
York, who believes in the coming educational
features of wireless. He says in a recent
issue of the New York Globe: “Radio broad-
casting will provide the school, the theater,

“and the lecture platform of the future.”

With such an outlook being advocated by
the country’s leading scientists, the effect of
this new form of communication can readily
be seen on the building programs of our state
Universities,

For years the great increase of students
has taxed the teaching facilities of the United
States to the utmost. Ohio State University,
alone, will spend $2,000,000 in the next two
years on buildings that are needed now. Pro-
fessor Bradford, the University architect,
sees the mnecessity of spending many, many
times this sum within the next few years.
But won’t radio change all this?

A feasible scheme can easily be imagined
where students receive class-room instruc-
tions in their own homes, only the professor
needing to hustle to the radio station. Here
the daily lecture would be sent out, as well
as the assignment, to be preparéd by the
student. Written work would be mailed in
to the University where the professor could
grade the papers. Recitations would be held
by the whole class operating on the same
wave-length, Once a semester, the student
would come to the University and take final
examinations. The saving in buildings
would be tremendous.

The objection that a University has to
carry on research, which means the con-
structing of laboratories, can be met by hav-
ing each worker engaged in a laboratory of
his own. At present chemical workshops
exist which are sent anywhere by express
for from $10 to $25. Similarly, physics lab-
oratories and botany materials could be
worked up in outfits and sent to the student’s
home. In case a perplexing problem arose,
the young experimenter need but tune in with
his professor and converse as readily as if .
standing face to face.

While radio possibilities are too new to
say absolutely what their exact form will
be, one result is certain. An original and
distinct line of excuses will be offered by
students for not doing their work, such as
“my audion blew just as you were giving
the assignment,” “static was so strong 1
could not get you

Soldered Connections
(Continued from page 266)

splice do not get the solder into the last turn
indicated by the arrow, as this is liable to
make the wire break below the splice. Solder
both types with as little solder as possible.
It is sometimes desired to solder leads
directly to the screws of binding posts and
points,

switch instead of securing them

Two Types of Splices, the Western Union
and the Pigtail,
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T READEASY'

CHARGOMETER
SUENTIFICALLY
ACCURATE

cohine
re
NO
ROLL \
OVAL FLOAT

INPLAINVIEW

DROP
s
I
HEAVY cuss\ @/
- DOUBLE LIFE

/s

NO
TAPPING ™ H
Il

PRICE $IZ5

N U.S.A.

Sold on a strict Guarantee
Adopted by Leading Battery
Manufacturers

§1.25

401 to 419 S. Sangamon Street
RADIO OWNERS—I{ your dealer can’t supply you send

BATTERY READINGS
MUST BE ACCURATE

DON'T RUIN YOUR BATTERY

BY USING INACCURATE

BATTERY TESTERS

THE READ-EASY INSURES ACCURACY

Frequent inspection is your only i insurance against heavy
repair bills, loss of time and untold inconvenience. But
= a test tells you nothing unless your readings are absolute-
ly accurate.
Eagy will tell.

Know the truth about your battery. Read-
Order yours today.

No Spilling or Splashing of Acid

A Protection for Your Clothing and Rugs

DEALERS AND JOBBERS—Our proposition means
quick turn-over and volume sales.
display moves our
We can give immediate delivery now in quantity lots.

Our attractive counter
goods off the dealers’ ghelves.

Read-Easy is a quality, precision product.
Handle the best hydrometer and you’ll
sell the most.

ALA MANUFACTURING CO.

Radio Dept. No. 12
Chicago, Il

direct to us and we will send ot once parcel post

prepaid insured.

PATENT APPLIED FOR

134 E. Market Street

Dealers and Jobbers

IMMEDIATE DELIVERIES
CAN BE MADE ON

THE ALAMO SOCKET

Specifications

Insulated Feet; Nickel Plated
Barrel; Barrel Reamed to size
insuring novibration of vacuum
tube; Large Phosphor Bronze
Springs; Base Satin Finished

oermica Properly Labeled.

List Price $1.00
—BRACKETS —

We are in a position to supply Nickel
Plated Brackets for
these Sockets singly or in groups of two or

Panel Mounting of

three in tandem.

UNUSUALLY ATTRACTIVE DISCOUNTS.
WRITE. OR WIRE FOR PROPOSITION.

The Alamo Sales Corp.

National Distributors
lndlanapohs, Ind.

Our Radio Department is
conducted by electrical
engineers, which assure
vou dependable and
highly efficient Radio
equipment, either in com-
plete sets or separate
units, such as Head Re-
ceivers, Variocouplers,
Variometers, Cabinets,
Detectors, Antennas, Rotary Spark Gaps, Sliders,
Panels, Dials, Knobs, Condensers, Grid Leaks, Con-
tacts, Galena Crystals, ete.

We especially recommend our popular Receiving
Set, RESODON, which is one of the most desirable
outfits for the home, club, etc. This set comes in

RADIO ELECTRIC SERVICE

MARUTACTUALAS

a beautiful mahogany finished cabinet. Write for
literature.
PAUL G. NIEHOFF & CO., Inc.

Electrical Laboratories and Manufacturers
238 E. Ohio Street, Chicago, lllinois

IMMEDIATE DELIVERY

ACCURATE SINGLE .

FILAMENT KNOB

CONTROL ADJUSTMENT
Pat. Pend'y.

No. 223 $1.83

PRECISE VERNIER RHEOSTAT
Dealers’ Proposition
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under the nuts. In this case skin the wire to
allow one turn of insulation around the screw
and two turns of bare wire, Wind around,
as shown in Fig. 3, and solder the last turmn.

Jacks and other apparatus are provided
with lugs having holes in the tips. Other

apparatus have lugs with notches on the
With either type skin the wire to a

sides.

These Sketches
Show the Cor-

Soler--- rect Method of
Soldering Va-
rous Comnec-

tions.

point which gives the proper amount of
slack. Twist the insulation tight with a
little shellac on the ends of the fingers. If
the lug has a hole in it, pass the wire through
from the bottom or left side until the insula-
tion is snug against the lug, then bend the
end of the wire down against the lug, solder
on the top or right side and cut off the
extra length of wire. (See A. Fig. 4.) If
the lug has the notch, bring the insulation
up to the lug on the left or under side and
wind the wire around the lug twice in the
notch and break off the end by bending it
back and forth under tension. Solder on
the top or right side. (See B, Fig. 4.)

Frg. &

This is the Best Way to Solder a Wire to the Taps
of an Inductance Coil.

Tuning coils are sometimes tapped by
making a loop in the winding at the proper
place and skinning the wire in the loop.
The best way to attach a wire to these loops
is to skin the end of the wire for 74”. make
a small loop in the bare end and hook it
through the loop with the free end up. Ap-
ply a touch of solder to the top. This method
avoids the chance of breaking the loop that
exists if it is attempted to twist the top
wire around the loop. (See Fig. 5.)

These examples cover the. most difficult
problems in’ soldering which confront the
radio constructor and most other cases will
be found to approximate the ones given.

The amateur will find a pair of long-nose
pliers, a buttonhook with the hook bent up
at right angles to the shank (for smoothing
out wires after soldering) and a bottle of
thin shellac very uscful accessories.

A.C. Rectification for C.W.

(Continued from page 234)

PRECISE MANUFACTURING GORPORATION
254 MILL STREET, ROCHESTER, N. Y.

‘ Get a Handy Binder for your RADIO NEWS.
be inserted or removed at will.  Price 65c.
New York.

Holds and preserves twelve issues, each of which can
Experimenter Pub. Co., Inc., Book Dept., 53 Park Place,

Rectifier jars are being built in the fol-
lowing manner: A small pint mason jar is
first obtained. A wood cover is selected and
hoiled in paraffine. One strip of lead and
one strip of aluminum measuring 3" in length
by %" in width is secured to the wood top
piece. This is shown in Fig. 5. The metal
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VERNIER “Eclipse” VARIABLE CONDENSERS
(DIE CAST TYPE)

A laboratory quality instrument at com-
mercial  prices, Large production and
fast shipments.  Pure. hard Aluminum
Stator and Rotor plates, —accurately
spaced and  perimanently held in exact
position hy the dle cast process, assures
maximum capacit;

23 plate and 3 plate VERNIER mounted
43 plate and 3 plate VERNIER mounted
(Speeial bulletin and prices on reguest.)

NIAGARA CRYSTAL DETECTOR
Mounted on  WHITE Bakelite Dbase.
Dust  proof — slass  enclosed — accurate
spring adjustment that will stay put
The most beautiful and efficient detector
manufactured, Complete,  with fe ted
Galena, TList........eoviiiiiiiinn. 25

SUPER QUALITY

RADIO PRODUCTS

“NIAGARA" Radio Products backed by
our large manufacturing facilities enable
ug to assure our JOBBERS, DEALERS
and MANUFACTURERS of fast deliveries
of ““Super-Quality’”” merchandise,

Let us have your inguiries,

NIAGARA Batferies have for mahy years been recognized as ‘‘world
standard for quality.’”’ Our ‘“B’’ batteries are truly ‘‘variable.”” as 15
binding posts are provided for mstanL Yoltage selection. — Maximum
economy is offered, due tp our ‘relillable’’ featuve, permitting replave-
ment of exhausted or short circuited cell or cells without the use of
Handsome in dppearalce- —abso]utelv noiseless. Long life guar-
The most efficient. ““B’’ bhattery manufactured.
{ask illustrated snecxa) price  ist)

““fastest selling,”
for cemplete

anteed.

NIAGARA “Eclipse” VARIABLE CONDENSERS
(DIE CAST TYPE)

Our "ECLIPSE” Type Variable Conden-

sers are all equipped with Genuine moni-

ded BAKELITE tops and bottoms, 1

tmndded brass inserts. ~Perfectly bal-

ance: eautlfu]ly nm=hed Imm?t

nts shu)ment 23 Plate and 43 Plate sizes.
(ask for special hulletln)

NIAGARA MOULDED V. T. SOCKET
Genuine moulded (one piece) DBakelite.
Highly polishec at proof. Phosphor
bronge ¢ 5 plated nuts and
SCrewsy,

List price,

(951

O

1915
1916

1916

PARAGON

TRADE MARK REGISTERED

the
PIONEER

THERE'S A REASON!

Manufacturers

UPPER MONTCLAIR, N. J., U.S. A.

First regenerative receiver ever manufactured bore the name PARAGON.

First Trans-continental Amateur Reception (California from New York; not pre-
arranged) effected with a PARAGON Type RA-6 Receiver.

First Trans-continental Amateur Transmission (New York to California; not pre-
arranged) effected by PARAGON designed transmitter.

1917-1918 PARAGON acknowledged supreme on Western Front.

1921 First Trans-Atlantic Amateur reception effected with PARAGON receiving equipment,
at which time 27 different amateurs scattered thruout the Eastern section of the
United States registered signals at Ardrossen, Scotland—3500 miles.

Ghe ADAMS-MORGAN CO.
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tional merit.

interesting.

Magnet Wire Dept.,
4625 W. Van Buren St
Chicago

TRADE MARR

Patent applied for

A flexible insulating tubing of excep-

Combines the advantages of varnished cambric
tubing with an attractive exterior finish.

Write for samples and prices. You will find them

Belden Manufacturing Company
2300 S. Western Ave., Chicago

Eastern Office
and Warehouse,
Metuchen, N. J.

Knobs

Couplers

Radio Dept.
25 West 45th St.
New York City

Moulded-RADIO- Accessories

Manufactured of Approved Material

Specifications Solicited

Rotors

Panels Stators

International Insulating Corporation

Factory
Springfield,
Mass.

BAKELITE

RADIO PARTS

Moulded To Your Design

Northern Industrial Chemical Co.
11 Elkins St. Boston, Mass.

Moulders of Electrical Insulation

EVERYTHING
IN

RADIO
HARDWARE

FRANK WHEELER ané SON
MERIDEN, CONN.
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Proposed Revision of Rule
86 of the NationalElectrical
Code on Radio Equipment*

WITH DISCUSSION AND EXPLAN-

ATION PREPARED BY THE RADIO

LABORATORY OF THE BUREAU
OF STANDARDS

HE following report of the Technical Sub-
I Committee on Radio Equipment (National
Electric Code Rule 86) has been approved
by the Standing Committee on Signal Systems,
Wireless and Lightning, and in co-operation with
Mr. Dana Pierce, Chairman of the Electrical
Committee, is promulgated in order to produce
field experience to substantiate the wisdom of the
roposed rules before final submission to the
lectrical Committee for incorporation into the
1523 edition of the National Electrical Code. Nei-
ther the Standing Committee nor the Electrical
Committee has authority to suspend or replace the
present Rule 86 of the National Electrical Code
but this report is issued by the authority granted
to the Chairman of the Standing Committee and
the Chairman of the Electrical Committee for
the information of inspection departments having
jurisdiction over the application of the Code.
Suggestions for improvements in_ these proposed
rules should be sent to William S. Boyd, Chair-
man, 175 W. Jackson Boulevard, Chicago, not
later than September 1, 1922.
The following requirements are submitted as
p‘roc{aosed revisions of Rule 86 National Electrical

Code:
86 RADIO EQUIPMENT

Note: These rules do not apply to Radio Equip-
ment installed on_shipboard.

IN SETTING UP RADIO EQUIPMENT AL
WIRING PERTAINING THERETQO MUST
CONTFORM TQ THE GENERAL REQUIRE-
MENTS OF THIS CODE FOR THE CLASS
OF WORK INSTALLED AND THE FOLLOW-
ING ADDITIONAL SPECIFICATIONS:

FOR RECEIVING STATIONS ONLY
ANTENNA

(a) Antennae outside of buildings shall not
cross over or under electric light or power wires
of any circuit of more than six hundred (6003
volts or railway trolley or feeder wires, nor shall
it be so located that a failure of either antenna
or of the ahove mentioned electric light or power
wires can result in a contact between the antenna
and such electric light or power wires.

Antennae shall be constructed and installed in
a strong and durable manner and shall be so
located as to prevent accidental contact with light
and power wires by sagging or swinging.

Splices and joints in the antenna span, unless
made with approved clamps or splicing devices,
shall be soldered.

Antennae installed inside of huildings are not
covered by the above specifications,

LEAD-IN WIRES

(b) Lead-in wires shall be of co per, approved
copper-clad steel or other approved metal, which
will not corrode excessively and in no case shall
they be smaller than No. 14 B. & S. gage except
that apprqvcd copper-clad stcel not less than Ng.

B. & S. gage may be used,

Lead-in wires on the outside of buildings shall
not come nearer than four (4) inches to electric
light and power wires unless separated therefrom
by a continuous and firmly fixed non-conductor
that will maintain permanent separation. The
non-conductor shall be in addition to any insula-
tion on the wire.

Lcad-in wires shall enter building through a non-
combustible, mnon-absorptive insulating bushing.

PROTECTIVE DEVICE

(¢) Each lead-in wire shall be provided with
an approved protective device properly connected
and located (inside and outside the building) as
near as_practicable to the point where the wire
enters the building, The protector shall not be
placed in the immediate vicinity of easily ignitable
stuff, or where exposed to inflammable gases or
dust or flyings of combustible materials.

The protective device shall be an approved
lightning arrester which will operate at a potential
of five hundred (500) volts or less.

The use of an antenna grounding switch is
desirable, but does not obviate the necessity for
the approved protective device required in this
section. The antenna grounding switch, if in-
stalled, shall, in its closed position, form a shunt
around the protective device.

PROTECTIVE GROUND WIRE

(d) The ground wire may be bare or insulated
and shall be of copper or approved copper-clad
steel. If of copper, the ground wire shall be not
smaller than No. 14 B. & S. gage and if of ap-
proved copper-clad steel it shall be not smaller
than No. 17 B. & §. gage. The ground wire
shall be run in as straight a line as possible to a
good permanent ground. Preference shall be
given to water piping. (Gas piping shall not be
used for grounding protective device. Other per-
missible grounds are grounded steel frames of
buildings or other grounded metallic work in the
building and artificial grounds such as driven
pipes, plates, cones, etc. .

The ground wire shall be protected against
mechanical injury. An approved ground clamp

*Dept. of Commerce, U, &, Bureau of Stand-
ards, Washington, D. €.
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COUPLER $ A5
14" SHAFT 4—_—

VARIOMETER §$ ™ 0
14" SHAFT =

IMMEDIATE DELIVERY

GET THESE POINTS:

Bearings will not bind. All metal parts white nickeled. Rotor balls solid mahogany.
Windings of green double cotton covered wire.

VARIOMETER -

Binding posts have large knurled thumbnut. Minimum clearance between rotor and
stator. Mounts easily and is designed for low dielectric losses and maximum range of
induction. Black rubberized finish will not chip or peel off. Effective tuning range of

150 to 650 meters.
COUPLER

Primary windings on black formica tube. Has six taps for varied induction. Easily in-
stalled. Will operate perfectly and give highest efficiency. Save money by using this
cheaper and better eguipment.

LOOK AT THESE BARGAINS

Hard Rubber Variocouplers. Primary wound on hard rubber tubing.
Secondary wound on hard rubber ball. Green cotton covered wire.... $4'50 EaCh

Hard Rubber Variometers. Green cotton covered wire, all parts white nickeled, rotor ball
and stator forms all hard rubber. A beautiful product that will give results. Each, $5.00.

1l-plate Variable Condenser, assembled 1-piece Moulded VT Socket, each..... $0.75

without dial ..................... $3.25 Bridging Condensers ................
23-plate Variable Condenser, assembled Galena Detector Crystals moulded in
without dial ...............c...... 3.50 lead cups, each. ................... 20
43-plate Variable Condenser, assembled Small Knob Indicating Switeh, each.. .50
withont dial ............ ... ..., 4.50  Large Knob Indicating Switch, each.. .50
Audio Frequency Amplifying Trans- Contact points with nuts, each..... 0115
formers, ratio 3% to 1............ 4.00 Contact stops with nuts........... RN

Binding Posts, Moulded Knob, each... .10

Regenerative Tuner, Detector and 2-step
Amplifier, complete in one cabinet, en-
graved Bakelite Panel, without tubes or
phones ...... .. ... i $120.00

Regenerative T
3-step Amplifier

.75 Regenerative Tuner, Detector and

.60 4-step Amplifier ............ ..., 275.00

Shipped immediately from stock—order now.

Audio Frequency Amplifying Trans-
formers, ratio 9 to 1.... RN
Rheostats, Moulded Base
Vernier Rheostats ...... .
Potentiometers ..................... 1.50
1-piece Moulded Dials, 3/16 or !4 inch
hole, each ... . ..
Grid Condensers

We pay transportation charges. If you are not satisfled in every respect with our equip-
ment return at once and we will refund your purchase price.

DEALERS: write for our proposition.

RADIO INSTRUMENT AND PANEL CO.

26 N. DESPLAINES ST., CHICAGO, ILL.

Edelman’s
“Raytainor”

“Entertain with the Raytainor”’

and enjoy the music without any bother

Complete Loud Speaking Receiving Set-—1923 Models Now
Ready. The Raytainor comes to you ready for use. The ex-
perience is in the apparatus. Central Station efficiency com-
bined with phonograph simplicity. ALl Kinds of concerts can be
received at your summer place.

Order your machine now

Neatly assembled in phonograph type cab-
inet, this efficient radio receiving set comes
with only two adjustments. Its use requires
no outside aerial.

Harmonizing with home surroundings, the
Edelman Raytainor comes complete with all
wood tone chamber, free from bother and
noises common to old style sets. There is
no delicate regeneration. No gkill is re-
quired. The outfit you hoped to get! Here
it is, and at a reasonable price. Just the
machine for summer resorts!

No permission of land- duction of the original )

lord required with this radio program. Sizes and Console MOdel
machine. Tull instrue- styles to fit all purses.
tions accompany every Immediate deliveries

Mahogany or Walnut

instrument. Absolutely from reliable dealers in

SPECIFICATIONS—Standard model Raytaivor, genuine mahogany fnish
like top illustration, three vacuum tube type, automatic $185 00
AdJUSUTENLS; ONIY. .o iveet ittt s e .
Solid mahogany, four vacuum tube type, for use with famous Edelmen
Radio Concentrator requiring no outside wires (Linimum $22 00
range up to thirty miles); only........... ... viviiii.s £ .
Genuine malhogany, four vacuum tubes, console model like 375 00
Tower FMUSLPAtION; ONIF......vreernererneneoraanianeaninns $ s
Special machines up to eight vacuum tubes in cabinets to match your
furniture, any range desired—price on application

Philip E. Edelman, ,Eo E-, Mfgr., 1910

No. 9 Church Street, New York, N. Y,

safe from lightning dan-
ger. Any bright -child
can install and operate
the Edelman Raytainor.
Clear as a bell, without
distortion, the Raytainor
gives you full, loud vol-
ume with faithful repro-

RAYTAINOR OUTFITS

your locality, or they will
order a machine for you
for prompt delivery. Mail
orders accepted if your
dealer refuses to order
genuine Edelman appa-
ratus for you, Send his
name.

for restaurants, ete. We

now supply the RAYTAINOR equipped with Western
Electric Power Speaker for loud results in large
assembly rooms. No expensive musicians to pay—
Radio programs bring trade. Price, complete, in-
cluding battery, vacuum tubes and everything neces-

L o O $475.00
Special RAYTAINOR, JR., 3 vacuum tubes, birch
cabinet, mahogany finish.................... $147.50

Established

Phone: Cortlandt 4708
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~ “WESTRAD'
RADIO APPARATUS

Jobbers and Dealers: Write for our proposition
IMMEDIATE DELIVERIES ON
VARIGMETERS AND VARIO-COUPLERS

WEsTRA)” BAKELITE DIALS

to ieft for elovk-
wise rotation.
Made with the
usual exactlng
care of all West-
rad  Apparatus.
Ahsolutely  trne
running. Speeify
3/167 or W
shaft when or-
dering.

No. O, price,
each...... §1.00

Molded from
genuine Bakelite.
Positively will
not warp  nor
discolor, Non-
brittle with
highly  polished
sutface. Division
sealre recessed
and filled with
white enamel
100 divisions
read from right

“WESTRAD)
INSULATORS

Highly efficient, Midgel. No. 405.
over-all.  Weight, % Ib, Price, each
Type Na. 410 (showh above) dizm, 13"
Price, each .
Strain Tyre No. 415
1% Ibs.  Price

Dmm, 1 "/16"

1911gth, 3"

WESTERN RADIO MFG. Co. INC.

“WESTRAD)
RHEOSTAT

Ypectally
designed

fnhes ope
ating on 4
1o G volts,
Resistance
unit  mounted on &
dise 2347 in Jdiameter,
Non-corrosive  exposed
wire allows free ecol-
ing. Purnished com-
plete,  with  Bakelite
white arrow knob, shaft and supporting
serew.  Must be seen to he appreciated,
V'rice, cach $1.10

L {1 1y
W ESTRAD)

LOOSE COUPLER

Polished aliogany finish. Range of

’ 11 metal parts are
Wly buffed. Sec-
10-poing switeh,
mounied on Bakelite cail head. Watnd
with green silk covered wire.
No. 800, price each............. ... $9.00

154B Whiting St., CHICAGO, ILL.
H. E. WILLMORE, Vice-Pres, and Gen. Mgr.

Permits Inside Use
National Underwriters have ruled
that automatic safety features of the

$29:9 From All

Good Dealers

the way the protector on vour tele-
phone line is installed.

77 ORANGE STREET,

JACOBUS permit inside installation—

Protect Your Home and Receiving Set
Just as Your Telephore Line Is Protected—

FROM THE INSIDE—USE A

# JACOBUS VACUUM

AERIAL PROTEC

TOR

No Ground Switch
Carries off ail static and lightning
automatieally without damage to itself
or interference with your set. Pro
tection every minute of the day and
night. ~Underwriters approve the

JACOBUS \o replare ground switeh,
Tfse a JACOBUS, Lhe hest torm of
lightning urotemmn

APEX ELECTRICAL SPECIALTY CO., Inc.
NEWARK, N. J.

Shipping Weight 2 lbs.

629 LEXINGTON AVENUE

our recommendation.

Capacity
.001. ...mfds. ..
.0005 .mfds ..
.00025. mfds. . ..

merson Said:—

“Let a man preach a betler sermon, wrile a betler book,
or build a better mouse trap than his nelghbar and {the
world will make a beaten path lo his door.”

The Haynes
Precision Variable Condenser

is selling itself on its own merits.

1t ne longer needs

Price Complete  with  counter
$8.75 lalance and pig-lailed
... 4758 connections.
... 8390

HAYNES RADIO CO., Inc.

NEW YORK CITY
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OPERATING GROUND

(m) The operating ground conductor shall be
connected to a good permanent ground. Prefer-
ence shall be given fo water piping. (as piping
shall not be used for ground connections. Other
permissible grounds are grounded steel frames
of buildings or other grounded metal work in
the building and artificial grounding devices such
as driven pipes, plates, comnes, etc,

POWER FROM STREET MAINS

(n) When the current supply is obtained di-
rectly from street mains, the circuit shall be
installed in approved metal conduit, armored
cable or metal raceways.

If lead covered wire is used, it shall be pro-
tected throughout its length in approved metal
conduit or metal raceways.

PROTECTION FROM SURGES, ETC.

(0) In order to protect the supply system from
high-potential surges and kick-backs, there must
be installed in the supply line as near as possible
to each radio-transformer, rotary spark gap, mo-
tor in generator sets and other auxiliary apparatus
one of the following:

1. Two condensers (each of not less than one-
half (}) microfarad capacity and capable of with-
standing six hundred (600) volt test) in series
across the line and mid-point between condensers
grounded; across {(in parallel with) each of these
condensers shall be connected a shunting fixed
spark gap capable of not more than one-thirty-
second (1/32) inch separation,

.. Two vacuum tube type protectors in series
across the line with the mid-point grounded.

3. Non-inductively wound resisters connected
across the line with mid-point grounded.

4. Electrolytic lightning arresters such as the
aluminum cell type,

In no case shall the ground wire of surge and
kick-back protective devices be run in parallel
with the operating ground wire when within a
distance of thirty (30) feet.

The ground wire of the surge and kick-back
protective devices shall not be connected to the
operating ground or ground wire,

SUITABLE DEVICES
(p) Transformers, voltage reducers, keys, and
other devices employed shall he of types sititable
for radio operation.

DISCUSSION AND EXPLANATION OF THE
ABOVE PROPOSED REVISION OF RULE
86 ON RADIO EQUIPMENT
These rules do not apply to radio equipment
installed on S}upboard but have been prepared
with reference to land stations.

RECEIVING EQUIPMENT

(a) Antenna—Indoor receiving antenne are
not included within the requirements of this pro- "~
posed rule, which provides for the protection of
radic equiprient against lightning. Indoor re-
ceiving antenne and auxiliary apparatus are, how-
ever, included in the general requirements cover-
ing the wiring of signal systems, for it is obviously
desirable to insure, for example, the freedom of
all receiving apparatus from contact with elec-
trical power circuits either inside or outside of
buildings.

It is desirable that electrical construction com-
panies install radio antennz and apparatus for
persons who are not familiar with electric wiring.
This will tend to insure the installation of an-
tennz and apparatus in a strong and durable man-
ner, It is important that antenna wire be used
in such size and tensile strength as to avoid
its coming in contact with any electric power
wires whatsoever.

The size and material of which the antenna is
made should depend, to some extent, npon the
length of the span which the antenna must bridge.
It is suggested that for the ordinary receiving
antenna about 100 feet long No. 14 B. & 8. gage
soft drawn copper wire can safely be used. %
other materials are used, the size which is chosen
should be such as to insure tensile strength ar
least equal to that of the No. 14 soft copper wire
3\\%ges(ed above,

requirements covermg sphces and joints
in the antenna span are for the purpose of avoid-
ing accidental falling of such wires upon light
or power wires, of fess than 600 volts where it
is found necessary to cross such lines. The rules,
it will be noted, permit crossings with lines ot
600 volts or ]ess, if they do not happen to be
trolley wires or feeders to trolley wires, In
such a case, it is desirable to use wire of a
larger size than No. 14 B. & 8. gage in order
to minimize the chance of accidental contact of
the antenna with the power wires,

The interchangeable use of copper and of ap-
proved copper-clad conductor is suggested on ac-
count of the fact that these two kinds of wire
are practically equivalent in their conductivity
for high-frequency current.

(b) Lead-in Wires—No mention is made of the
insulation from the building of the receiving an-
tenna or lead-in wire except that this lead-in
wire should be run through a bushing. The latter
provision is chiefly to protect the wiring agamst
the possibility of short-circuiting with electric
power lines which may run in the wall and whose
location may be unknown to the persons instailing
the radio equipment. This requiremnent serves
also to protect the antenna lead-in wire against
contact with metal lath or other metal parts of
the building. L

From a signaling standpoint, it is desirable
to use insulaters for receiving autennz in ofder
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Use With

SENSITIVE! [ RS GH- N | [ndoor Loop
’ &« 5 Aerial

Better Than N : »
a Regenerative pilagl o : Reduce Static and
k. : o nterference
Set PRy MU-RAD BROADCASTING Iﬁterfefe
. RECEIVER, TYPE M.A. 12

THE VERY INEST RADIO RECEIVING SET

A three stage radio frequency amplifier and detector set developed with the deliberate jdea of producing a receiver

of superior sensitiveness. Direct comparison with the best sets proves the astounding accomplishment of our engineers.
Many times more sensitive than a regenerative tuner and far easier to operate. This set on a 1% foot square indoor
coil aerial will bring in the radio programs several times louder than a regenerative tuner and a 40 foot antenna. May
be used with Radiotrons or A.P. Tubes. The most highly developed set on the market. Very reasonably priced.

in Appearance i j Write for
and Performance | Dimensions: D : Proposition

i’
Enclosed in handsome, highly polished mahogany 1? ”I:O.ng $ 50 The demand for this rgmarkable set wi_ll be ’h:e-
cabinet with Radion panel. ~All connections in the 614" High - mendous everywhere. A simple demonstration of its
rear. Thoroughly tested and covered by an aklsolute (4 Deep —_ extreme sensitiveness will bring all the prders»yqu
money back guarantee of satisfaction, Write for can handle. Get our proposition. Ask for Bulletin
Bulletin No, 13, _ No. 13,

MU-RAD LABORATORIES, Inc.

800 Fifth Avenue - - Asbury Park, N. J.

GRIEF and PATIENCE

A lot of both have been caused by market conditions. The impatient customer
must remember he is just one of thousands who are anxious to be served
promptly. We thank the patient ones. We have done and will continue
to do the best we can to be of service to all whe buy from ¢ MISSOURI.”

VACUUM TUBES TELEPHONES
. . X Type ¢ Baldwing
- Dv-a00 ]2\2{:]9];:{%”4 5' Type ¥ Baldwins
5 watt transm . Type F Baldwins
50 watt transmitter... . 30. No. 56 Murdock 2000 ohm
230 walt transmitter .00 56 furdock 3000 K?Ok})xgo
3 25 2
- No. 2501 Manhattan 300 hm. ...
ATLANTIC-PACIFIC ! Manhattan 0} ohm
A, P, Detector 3 ] RHEOSTATS
A, P. Amplifier ... G50 . e :: . ;_),5 (lzm‘agun i
Send us your orders for Tubes. y S e ! 2112 General Radi
Qur stock is complete, ervice O’ig]ﬁﬁ] \ ;‘Qg_i\[l‘llﬂ‘g}f\ e o
SOCKETS No. SIU Remler 4 ohm..
C e e @ \ T REGENERATIVE RECEIVERS N A NSFORMER
. LP-55 adio Corp. o . E G - i-
- UR-513 Radio  (orp - . CR-4 Grebe 175-880 melers . $65. - e e e
30 B adlo torp . S & . CR-5 (rebe 175-3000 meters 80.00 No. 231 6en, Radio...
. aragon . . CR-8 Grebe 173-1000 meters. . 80.0 No. 231 Gen. Radio...
CONDENSERS No. CR-9 Grebe ]1_7ﬁﬁ-3000 mfh‘rs with det.
two stage amplifier, complete ... . POWER TRANSFORMERS
‘0. TC-1014 B . No. RA Westinghouse 150-500 metet: . 68.00 . ER
o %Ej%z Aeriola

No. RC“\VE-‘.vnnghonse 150-700 mieter: 25

Jr... .
Ue-180€ : CAeriola TR
UC-1831 | Lo «g» BATTERIES
LANE ANTENNA 53 Bver 203f
BRAIDED AEROPLANE ANTENNA WIRE LOUD SPEAKERS - T Breready O O el
100 fi. .50 No. A-3 Magnavox, new 1ype R No. 2156B.P. Burg 223, volts
. 14 Bare copper wire, per 100 fr .. .5 VOCOLOUD, station type 30, . 2156 Rurgess 221% extra large

Please include sufficient postage with all C. O. D. orders

MISSOURI RADIO QUPPLY (COMPANY

4623 Maryland Ave. SAINT LOUIS MISSOURI
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T

Light In Weight
Extremely Sensitive—
Durably Constructed—

Carefully Matched In Tone—

Made by a Company With 22

Years’ Successful Experience in

the Manufacture of High Grade
Telephone Apparatus

Will Perfectly Reproduce g

Radio Sounds— The §

i ire FEDERAL COMPANY =

No. 530 e A With Tts Rating of $1,000,000.00 =

' T s800 ' and Over Guarantees the Effi- =

No. 52-W Total. Res. 3200 ohms clency of all Federal Apparatus %

$10.50 =

DEMAND §

ABSOLUTELY THE BEST From Your Dealer GENUINE §

ON THE MARKET FEDERAL APPARATUS =

= REGARDLESS OF PRICE Accept No Substitute g

- -
=

= =

= =

- Federal Telephone & Telenraph Con. -

%ﬂﬂlmHlHHhHHIH|l|l|lili1|HllllHll\Hlll\\HIHhllllhlllllﬂlllmH[IMMI[HIIUIMUW||'\HHNHfl\HHIHH\|[IIHII||HIHHIHUH| BUFFALO, NEW YO R K s s e e =

The best for professionals and amateurs.

Positive contact in easiest, quickest way.

Fits any size of telephone tip.

A simple turn of the adjustable bushing with
finger and thumb connects wire to plug.

No tools needed to attach tips.

Unnecessary to cut telephone tips.

Fits any standard jack.

LEADING DISTRIBUTORS

Schimmel Electric Supply Co. The Elliott Electric Co.
526 Arch St., Philadelphia, Pa. 813-815 Superior Ave,
Domestic_Electric Co., Inc. West Cleveland, Ohio
908 I'ine St., St. Louis, Mo. J. H. Bunnell & Co.
The Nash-Qdell Co. 32 Park Place, New York City.
172 N. Frankiin St., Wetmore-Savage Co.
Chicago, IIL 76-78 Pearl St., Boston, Mass,
Hatfield Electric Co. Pettingell ‘Andrews Co.
Indianapolis, Indiana Boston Mass.
Southern Electric Co. F. D. Pitts Co.
5-7-9 So. Gay St., Baltimore, Md. 12 Park Square Boston, Mass.
and’ Richmond, Va. Atlantic Radio Co.
Commercial Electric Supply Co. 727 Boylston St., Boston, Mass.
138 East Congress St., Doubleday-Hill Electnc Co.
Detroit, Mich. Pittsburgh, Pa.

(Patent Apphed For) PLUG CONNECTED

[uarco] ’ 50 38
_(Patent Applied For) PLUG DISCONNECTED Prlce $] —
Manufactured by MARTIN-COPELAND CO., Frovidence, R. I.

“The Plug That Holds"
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: hIf ilt is desired, the builder ma); make
the solution into a paste or jelly: the bat-

EASTERN CLASSIC RECEIVING SET || & e o b e with witer, i
Model E. D. A-3 this is done. Silicate of soda is used for
i ! this purpose, and the right amount may be
determined by experimenting. A small piece

of separator should be placed at the top and
bottom only, if paste is used. The paste

ing the appearance of a talking machine, standing should be forced all around the tube and a

\ ? A . 5 —————! | piece of separator about 1%4” long forced
37 in. high, 14 in. deep, and 17 in. wide. in the bottom of the tube. More paste

. . . should then be forced in around the top, and
T has two stages of amplification, wave lengths ranging a small picce placed between the plates, at
from 150 to 1500 meters, with receiving capacity of | the top. Paraffin wax should then be poured
approximately 500 miles, distance, of course, depending over the top of this. After the wax cools,
upon conditions. a hot rod, about 14" in diameter, should be
p run down into the paste through the wax.
This will provide a vent for the gasses gen-
erated while charging. This is most im-
portant. The plates should be moistened
with distilled water before the jelly is forced
into the tubes.

. \ Five of these 100-volt units may b d
E ASTERN RA DIO M ANUFACTURING C 0. on a 20-watt tube set, and radiatignusgf
122-124 Fifth Ave. (Near 17th St.) New York City nearly three amperes can be had with the

hatteries. No filter is needed. Anyone

OUR New Cabinet type built of solid mahogany, hav~

Pamphlets and descriptive literature for- $125 0
warded upon request. Price

Absolute Protection for Bulb Filaments

UST now when vacuum tubes, besides being
expensive are hard to get, you should insure
continuous operation of your set with the

RADECO SAFETY FUSE

AT. PENDIN

for VACUUM TUBES, METERS and other DELICATE INSTRUMENTS

Slipped with the fingers Even an accidental ‘‘short”
directly on the filament ter- cannot get by this fuse.
minal of any standard bulb

used in any standard socket, The Radeco Safety Fuse does
this device gives positive pro- not affect the efficiency of
tection against any excessive your set, and saves much
amperage. time and money.

Carrying

. Come onl Order by mail
Capacity . Y f s
or

14, 341,114, 114 in packages or from your
‘2. 274, 3 amperes of four dealer

When you order, please specify what tube fuses are for.

Special CRYSTAL | | UNIT VAR 45V “B” BATT . $3% | | CLAPP-EASTHAM ]
DETECTOR SETS ||| CARBON RHEOSTAT....$1% ||| HR REGENERATIVE

Complete with Variable Con- LIG“T"I"U‘GNMgWi"EE’ﬁ)Es . $275 REGEIVERS

denser, Vario Coupler, Tapped

Cord (S00V—100 AMP) New Mahogany Cabinet

Primary, Buzzer Test, i
T L e o o | | KEYSTONE ARRESTERS . $17 g it
OInes, aKelite
Panel and Grade 20 HOLTZER-CABOT PHONES $8° |/ $40 $40
A Crystal ‘ (2200 OHMS) |
|
——We carry a complete stock of parts and sets at standard prices. Order from any standard ca talogj
RADIO EQUIPMENT CO. ...
required
630 Washington St. - - -  Boston, Mass. on C.0.D.
New England’s Oldest Exclusive Radio House ’

orders.
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Introducing

ROLLER-SMITH
UNIVERSAL Type

Radio Telephone Receivers

“UNIVERSAL” because they give equally
good results with crystal or vacuum tube
sets and are also particularly well adapted
for loud speaking units. They are highly
sensitive and perfectly matched.  They
reproduce without distortion from the
highest to the deepest notes.

The design and workmanship are of the
high standard which is characteristic of all Roller-Smith products.

Send for Bulletin No. V-20.

OLLER-SMITH COMP.

cal Insttuments. Meters and Ciecuit BDreakers

It’s iree

WORKS:
Bethlehem, Pennsylvania

MAIN OFFICE:
15 Barclay Street, NEW YORK

Offices in principal cilies in the United States and Canada

[ libifgi:

(

LA A R RN R T R THTR IR R

Radio Motors

at Lowest
and Prices Ever

(enerators Quoted

Ve offer prompt delivery of the following high elass guaranteed power
units:

. Synchronous Motor

1 .
Tor operating spark-gap. 15 H.P., 110 volt, 60 cycle, A, C. $20.00

Motor-Generator Set

2. R
Uor charging “A’ Batteries, 110 volt, 60 cyele . 35.00
3. Combined Motor and Generator

With low voltage for charging “A” Batteries, and 500 volts for 100.00
broadeasting. 13 H.P., 110 or 220 volt, 60 cycle, A. C. . " 3

General Purpose Motor, for operating ventilating fans, drills, small lathes,
household washing machine, cream separators, ete., 1 H.D., $13 50
110 volt, 60 cycls, split-phase, A, C., operating 1740 rpm. . . .

Prices on motors of other sizes and types furnished on application

NORTHWESTERN ELECTRIC COMPANY
412 South Hoyne Avenue Chicago

“RADIO TELEPHONY FOR AMATEURS”

By STUART BALLANTINE
Formerly Expert Radio Aid U, S. N.
is the book that tells the how and
why of radio telephony. Written
so you can understand it fully.
The biggest help to the amateur
operator. 200 pages, freely
ilustrated.

21.50 net, by mail $1.65
Send for your copy
DAVID McKAY COMPANY
Philadelphia

Every Crystal Guaranteed Perfect and
ALL-Sensitive

Galena Crystal, Mounted

Galena Crystal, Unmounted

IMMEDIATE DELIVERY

Manufacturers, Jobbers, Dealers, wrile for quanlily prices.

GALENA CRYSTAL MFG. CO.

464 Bushwick Ave. Brooklyn, N. Y.
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hearing a set like this can tell how free from
noise it is. A switch throws the batteries
from the transmitter to a power amplifier.
One light is left in series with the battery
at all times when the battery is not in use;
this keeps it up when wanted,

If your local hattery man is liberal-minded,
he will give these junk plates to the experi-
menter, if told what they are to be used for.
In any case the plates will not cost much at
junk prices. They are only worth about
2¢c per pound as junk. The sheet lead may
be procured from the local plumber, and
the electrolyte and separators from the bat-
tery man,

A word of caution may not bé amiss:
Never discharge the battery at any higher
rate than necessary; do mnot charge too
rapidly; do not let the battery stand any
length of time without being charged. This
causes sulphatation. Sulphate is a white
substance that collects on the plates. Its
presence will not allow the acid to act on the
active material.

Kite Aerials for
Portable Sets

By GEORGE M. BRAMANN

ANY amateurs owning very complete
M and excellent receiving apparatus fail
to realize the fun that can be derived
from portable sets, such as those described

in Ranio News in the last few months.
They may often have seen them or thought
of building their own, but the trouble of ob-
taining an antenna worth while. so that, if a

Such a Kite May bes Used to Support an Aerial
During the Vacation When at Camp.

storage battery could not be carried, a crys-
tal detector might be used, has deterred
many a radio enthusiast from enjoying his
hohby while on the trail or at camp.

The easiest way to erect an aerial in the
open, when one has not the time or the
means to climb high trees, poles or other
objects, is to put up a kite. using a copper
or other convenient metal wire for the kite-
line and also as the acrial.

All onc has to do, ence the kite is raised,
is to conmnect the kite-line to the aerial con-
nection of the set, drive a ground rod in the
carth, put on the phones and listen in.

The best kind of a kite to use for this
purpose is a collapsible box kite. The fol-
lowing measurements give all the informa-
tion necessary to construct a kite of great
pulling power and good stability.

TFirst, make four corner sticks, 34" square
and 60” long, from clear, straight grained
wood free from knots.

Then make the four cross sticks also 34"
square, but only 3034” long. The four
sticks, placed between the four corner sticks,
hold the cloth stretched taut while it is in
the air and may be readily removed so as
to roll the kite up to carry from place to
place. The ends of these sticks should be
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notched so they will fit snugly against the
corner sticks.

Ten inches from the end of each corner
stick wrap two narrow rows of tape, leaving
15" between them, so the cross sticks will
not slip out of place while the kite is in the
air. .

The illustration shows this detail clearly,
the upper front cloth plane having been
omitted in the drawing to show the interior
construction.

The covering of the kite should be either
muslin or cheesecloth, two strips 20”7 wide
and 8§ 6” long being required. The cloth is
tacked to the corner sticks and then
stretched tight by the cross pieces.

The center band is made by fastening
two small screweyes into one of the corner
pieces, 16”7 from one end and 12” from the
pther. A loop of wire about 10" long is
fastened between these two, and the kite
string is fastened to the loop.

For an aerial No. 24 or No. 22 B. & S.
copper wire is suitable, one-half to three-
guarters of a pound being all the wire
needed.

Two of these kites may be flown tandem-
fashion in the following manner: Put up
the first kite and let out about 200" or 300
of wire. Then put up the second kite about
50" and join the two wires to one side of a
cleat insulator. Fasten the other side to
the main kite-line, and the length of wire
used in raising the two kites will then not
add to the wave-length.

I{ the kite is flown on too long a line,
the wave-length will be very high, but this may
be reduced by the use of a series condenser.

THE WIRELESS TELEPHONE
By Doris BENNETT
I

When there’s a record on the “Vic”
And you are in your chair,
‘When you are comfy and just so,
And wifey doesn’t care,
Now don’t you just begin to rave
When wifey calls, “Oh, Joe,
That record is a cracked one and
The ‘Vic's’ refuseId to go.”
1

So when you've fixed the blooming thing
And it’s all right again,

And you are sitting down to read
Before you've counted “ten”

Appears your wifey at the door,
Who says, “Oh, hubby, dear,

You didn’t wind the phonograph.
It’s running down I fear.”

111

Now Jones next door, he has it soft.
He's bought a radio thing,

And all he does is tune it up
And list’s to people sing.

Sometimes a man will play a piece
Two hundred miles away

And Jones he sits and listens to
The tunes the m:ilr\lf will play.

Now ain't it grand and glorious
To lay back when you please
And let another wind a “Vic”
‘While you are at your ease?
(Very good. But Doris cvidently never
had to “wind” up a three-step amplifier!—
Editor.)

BIG RADIO STATION FOR
PAGEANT OF PROGRESS
EXPOSITION

A big broadcasting and receiving station
will be erected on the Municipal Pier at the
forthcoming Pageant of Progress.

Over one hundred dealers, manufacturers
and radio engineers met at the Hotel Sher-
man and decided to put forth their best ef-
forts to “surprise Chicago” with a monster
radio exhibit. There will be a conference
of the world’s best known radio experts at
the Pier early in July, when many new de-
vices will be shown, contests of various
types and other features. George E. Foster,
of the Commonwealth Edison Co., has
charge of the arrangements.
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THE NEW _ ¥ TRI-POLE
DOUBLE HEAD 'PHONES

Mark a new advance in tele- s
phone receivers. These re- b
ceivers are built on a radically
different plan than all other
receivers. The pull on the dia-
phragm is where it should be—
in the mathematical center of
the diaphragm.

RICO receivers “talk for
themselves.” A trial will con-
vince you. Super-sensitive,
especially designed for broad-
cast work—sounds are brought
in sharp and clear. Not a
receiver of extraordinary sen-
sitiveness, but an all around
receiver whether used for
broadcast radiotelephone work,
or for long distance radio
telegraphy.

OUTSTANDING
MECHANICAL
FEATURES

Lightness, Stability, Alu-
minum shells. Non-rusting -
diaphragms. Guaranteed tung-
sten magnets. Neat, black
mercerized cord. Head band
adjustable not only to every
size head but the two bands
are adjustable as well; the only
head band made in this man-
ner. Sanitary soft rubber
covering that can be washed,
will not catch the hair—es-
pecially appreciated by ladies.

RESISTANCES: 2,000 and 3,000 ohms.

PRICES { “Rico” TRI-POLE Head Sets, 2.000 ohms, $6.50
“Rico”” TRI-POLE Head Sets, 3,000 ohms, 7.50
DELIVERY NOW. We have an especially attractive proposition to jobbers and dealers.
Wire or write to

_9ADlg
INDUSTRIES

CORPORATION
131 Duane Street

RADIO DEALERS

We are Jobbers of Reliable Radio
Apparatus and Parts, to Dealers,
Schools, Colleges and Experimenters

CITY SUPPLY CO.

56 Warren St. (Telephone 6613 Barclay)_NeW York

IS

PATENTS PENDING

Can be made up to 6,000 ohms if desired.

New York City

A welcome addition to your library! Send $2.56 today, plus postage for 7 pounds, and your

copy of bound volume No. 2 of Radio News will come forward by return mail.

Experimenter Publishing Company, Ine. 53 Park Place, New York City
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“Everett” Double Radio Phones

‘““When better phones are built we will build them’’

Loud in tone

Sensitive to

Approved by

professional
weak signals
- and
Will withstand amateur
mplification .
2 \:/)ithout Radio Experts
distortion throughout
the
«*8.50
8

On account of
you will EVENTUALLY buy—why not NOW

AT ALL DEALERS

verel /,ec ic{orD 320 Broadway, NEW YORK, N. Y.

A Better

Yariometer

Estru Lattice Variometers and Variocouplers are
small, compact instruments with no unnecessary
framework, which makes them most easily wired.

Maximum efficiency by lumped inductance and low distributed
capacity.

Sharp funing. Ideal for portable sets and for those who assemble
their own, because of easy accessibility.

Immediate Delivery
Variometer - - $5.00
Variocoupler - - 4.50

Mail orders promptly filled
Send for our new catalog
Dealers: Write for our proposition
A COMPLETE LINE OF RADIO SUPPLIES

NORTHERN RADIO SUPPLY CORPORATION
542 West Washington Street

Chicago, Illinois

“CHI-RAD?”

RADIO SUPPLIES

COMPLETE SETS
MATERIAL AND PARTS
EXPERT ADVICE
EVERYTHING RADIO

Oldest Radio House in Chicago

Come and see us for your Radio Equipment—
we’ll give you service you will like,

Chicago Radio Apparatus Co., Inc.
415 So. Dearborn Street
CHICAGO, ILL.

Wireless Supplies and
Equipment at
Wholesale

MORSCAN RADIO CO.

196 Market Street, Newark, N. J.
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Combining the Long and
Short Wave Sets

By JOHN P. MEAGHER

T N almost all pictures of amateur stations
I it will be noted that two receiving sets are

used. One for short waves and the other
for long waves. Of course some sort of
switching arrangement is used, but why not
combine the two sets and provide a simpler
means of switching? Fig. 1 shows how this is

A

R

© A three circuit re-
generator may be
hooked up to a long
wave set, as shown.

NI
I N
\
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(000000

iy 2 WE——

done on a three-circuit receiver. One advan-
tage is that the two condensers may be used
with the short-wave set and the variometers
may be used to tune the long-wave set.

Fig. 2 shows how a two-circuit receiver

tunerandloose coupler.

E—

792

might be altered for the reception of longer
waves, In this case two honeycomb sockets,
one stationary and one movable, are used.’
The switches S1 and S2 short the long-wave
coils, and the original circuit is then unaltered.

Loading coils imay
be connected as in this
hook-up to increase
the wave-length of a
receiver.

'

= Fig. 3
Following out this scheme, a receiving set of
remarkable simplicity may be constructed by
the method outlined in Fig. 3. Here L1isa
coil of wire consisting of 60 turns of No. 22
D. C. C, tapped every six turns; this coil
may be mounted in the rear of the panel. L2
should be a honeycomb of 25 turns, and L3
a similar coil, but of either 50 or 75 turns.
Now by changing the switch S1 the wave-
length will extend from about 200 to 800

meters. If the regular coils were used to
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change the wave-length, at least two more
would be needed. You may make L1 about
200 turns, but a larger coil will most likely
be needed in the tickler socket. The most
important thing in a honeycomb set is to have
the coils aiding each other.

The New York Radio
Exhibition

(Continued from page 243)

examine the exhibits without discom-

fort.

Amongst the exhibits themselves there
was, of course, the usual array of fireak
receivers. Miniature crystal receivers were
successfully hidden in harmless tie-pins and
necklaces. At the next show we fully ex-
pect to find them stowed away in goloshes
and shirt-buttons. One exhibitor, by an in-
genious arrangement, succeeded in disguis-
ing a tuner, a detector and two-stage ampli-
fler to appear in the form of an electric
table lamp with a light inside and every-
thing. The upright support of the lamp
was in the shape of a horn to which was at-
tached the telephone receiver. This should
undoubtedly prove a boon to the inveterate
practical joker who will be able to bewilder
his friends with the mysterious music and
reveal its source amidst acclamations of
surprise.

Amongst the real radio exhibits, a new
design of receiver, enclosed in a handsome
period cabinet, attracted considerable at-
tention. The unique feature of this receiver
is the fact that there are absolutely no out-
side connections. The loop, batteries, ampli-
fier and loud speaker are all included in the
cabinet. The spiral loop is wound on a
frame which fits inside the cover. This
frame is mounted on hinges and permits
the loop to swing out from the cover, to
take advantage of its directional properties.
The materials used in the amplifier are of
good make and the manufacturers clajim
that, under the adverse conditions of a test
made in Times Square, New York, radio-
phone was received 150 miles on the small
loop in the cabinet, loud enough to be heard
above the roar of traffic. As the instrument
must have been entirely surrounded by high
steel buildings, this reception is quite good.

Another loop receiver, enclosed in a small
suitcase, was also very interesting. This
receiver was very well designed in a com-
pact form. It cmployed thrce stages of
tuned radio frequency amplification. A
small loop was enclosed in the cover of the
case and also a flat-shaped horn to which
was attached a Baldwin phone. Very good
results were obtained with this unique re-
ceiver.

NATIONAL RADIO DEALERS
ASSOCIATION FORMED—
DEALERS MEET IN CHICAGO
TO ORGANIZE

One of the latest steps taken in radio
activities was the formation here of the
National Radio Dealers Association, with
headquarters at 10 North Clark Street,
Chicago, and district offices in New York
and San Francisco.

The original group constituted the com-
mercial membership of the American Radio
Association and consisted of about 200
dealers. About 4,000 radio dealers in all
parts of the country have been added by in-
vitation.

The new association has been chartered
under the laws of Illinois as a corporation
not for pecuniary profit, is registered in the
corporation department of each state and has
applied for a national charter. The pur-
pose of the association is to protect and de-
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WESTINGHOUSE

RADIO

BATTERIES

Eliminate all Battery Troubles from Radio Sets

The Westinghouse “A” Battery
is a full capacity, low voltage,
slow discharge, long-life storage
battery built exclusively for radio
work.

For “B” battery requirements
Westinghouse has perfected a
baby storage battery. No more
throwing away exhausted cells.

No more continuous “B” battery
expense,

The Westinghouse “B” is a permanent battery. It never has to be
replaced. It will discharge its load with constant, steady voltage.
Then it can easily be recharged. It gives continuous service to the
point of exhaustion without growing ‘“scratchy.” If your vacuum
tube is inclined to be noisy you can adjust the contact on the
Westinghouse “B” to take off the exact voltage the V. T. requires.

Get a Westinghouse “A” and “B”
from your dealer or the nearest
Westinghouse Battery Service
Station and eliminate all your
radio battery troubles.

1 in. long
4 1n. wide

33} in. high .

b “The Best

t Westinghouse

can build.”’

WESTINGHOUSE
UNION BATTERY CO.

Swissvale, Pa.

RADIUM JEWELL DETECTOR

Requires no adjusting. Only
which can be done in one second.

occasional tuning,

No battery used. Can be applied to any recetving
set. Takes the place of crystal detectors. No more
fiddling around for sensitive spots; just pick up
the phones and listen. Worth several times the
price asked for this nmew invention. If vour dealer
can’t supply, we will mail direct.

Bulb Holder .50

Dealers write for proposition
Newark Electrical Supply Distributor for New Jersey
Peerless Wireless Co., Detroit—Distributors for Middle West and Canada

STAR MFG. CO., Newark, N. J.
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51-52 Dickson Building

MAKE YOUR OWN

VARIOMETERS

and

VARIO COUPLERS

Parts for ATLAS Variometers and Vario
Couplers, Coils wound, and shafts in
place, ready to assemble—$3.00 each.

THE AMERICAN RADIO SALES & SERVICE COMPANY, INC.

Mansfield, Ohio

The How and Why of Radio

Apparatus
H. W. Secor, E.E.

This newest book on radio matiers
fultills a distinct gap in wireless
literature in that, while the treat-
ment 15 made as understandable and
as free from mathematics as possible,
it at the same time incorporates a
wealth of technique and instruction
for the Radio Amateur—the Radio
Operator—the Installation and De-
signing LExpert—as well as teachers
and students of the subject in gen-
eral.

A glance at the following list of
chapters gives but a very scant
idea of the extensive and useful
radioc  knowledge provided in its
text:

The Induction_Coil; The Alternat-
ing  Gurrent Transfermer; Radio
Transmitting Condensers; The Spark-
Gaps; Radio Transmitting Induc-
tances; Radio Receiving Tuners; Ra-
dio Receiving Gondensers; Detectors;
Telephone Receivers; Radio Ampli-
fiers; Gonstruction of a Direct Reading Wavemeter and
Decremeter; Antenna Construction; The Calculation and
Measurement of Inductanccs: Appendix containing very

unusual book

Cloth boum:l in Vellum de Luxe. Gold stamped and
hand sewed; has 160 pages. Size of Dbook 6x9 inches.
The How and Why of Badio Apparatus.
Postpaid e i .

Same Book, Limp Bound, Golored Cover, 75 cents.

Book Dept., 53 Park Place

useful tahles covering all subjects treated in this very

POPULAR RADIO BOOKS

Design and Construction of Audion

Amplifying Transformers

Radio and Audio
Frequency Type

iThis latle)st nr{n)d .
mportant book by
Mr. dward, T D“SIGN CONSTRUC TIGN
Jones, late
ciate . Rditor AUDIDN RMDL(FYIHG T‘ZAHSFORMERS
Radio News, ¥
be of great inter-
est to all
amateurs
the land.
transformerg shown
in this book
have never heen
described in print
before, and have
usually been con- S¥H
gidered a manu-
facturer’s  secret.
Anyone who has
several vacuum
tubes cannot afford
to do without this S
because it
enable him
to build the neces-
sary amplifying
transformers  very
The de-#¥

25

e i g RACER o Co -

CrHa T i Vai Frd

readily. 2 _ a "
signs are very simple and rugged, and danybody can
make them without trouble,
The beok is printed on good paper and has an at-
tractive cover in two colors. Paper bound. Size 5
ins, x 7 ins. Contains many illustrations, diagrams
and working datae necessary to build the tlansformms
25¢

Price, Postpaid,

THE EXPERIMENTER PUBLISHING CO.

NEW YORK

HEAD SETS

“Ampl-Tone”
$8.00 List 2200 Ohms Guaranteed

Sensitive and Durable

We Can Make Delivery
Our Only Product

FRENCH MFG. CO.

1931 BROADWAY NEW YORK
Write Us for Distribution

9 ___

—"COPPERWS

TRARE MARK REG. 1.5 PAL QOFE5

Has Underwriters’ O. K.

Copperweld Antenna Wire
Copperweld Lead-in

and Ground Wire
Copperweld Ground Rods

BUY “COPPERWELD” IN CARTONS
At All Radio Stores

COPPER CLAD STEEL CO.
BRADDOCK, P, O. RANKIN, PA.

A welcome addition te your library!

Experimenter Publishing Company, Inc.

Send $2.00 today, plus postage for 7 pounds, and your copy
of bound volume No. 1 of Radio Amateur News will come forward by return mail.

53 Park Place, New York City
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velop the commercial interests of its imein-
bers, to cooperate with all radio hodies and
to establish a definite policy to the buying
public.

PLANS NATIONAL CONVENTION

Plans were discussed for a national comn-
vention to be held in Chicago, which will be
composed of a representative from each
dealer in the country. This convention will
institute policies and recommendations to be
used as a basis of information for a national
dealer’s, manufacturer’s and jobber’s policy
toward the public.

Edward C. Talbott, Jr., executive officer
of the new organization, in an announce-
ment, states:

“The Bureau of Standards, Department of
Commerce, in a letter endorsing the Ameri-
can Radio Association, stated: ‘The Gov-
ernment believes very thoroughly in co-
ordinating the various phases of radio work
in this country and is glad to note that a
number of the stated purposes and aims of
the American Radio Association are along
these lines.” The new association will be a
long stride toward the accomplishment of
this aim and the elimination of the present
commercial radio confusion. The radio pub-
lic can purchase apparatus from, the mem-
bers of the new association with the utmost
confidence, as manufacturers and dealers
who produce and sell inferior and inadequate
apparatus with no guarantee or scientific
construction, and those interested in only a
temporary ‘get-rich-quick’ policy in order
to take advantage of the uninformed radio
public will be excluded.”

The new organization will be extensively
advertised in a national publicity campaign.
National expositions will be held at the time
of the annual meeting to bring the various
commercial interests together. “An informa-
tion bureau posting the membership on all
radio developments will be established. A
credit bureau will also be organized for the
exchange of credit information. All repu-
table dealers interested in the scientific, com-
mercial and public permanency of radio are
eligible to membership.

OHIO STATE UNIVERSITY IN-
STALLS BROADCASTING
STATION

Within the next year Ohio State Univer-
sity at Columbus, Ohio, will have one of
the best and most powerful radio broadcast-
ing stations in the country, if plans now
being worked out are consummated. The
proposed plant will be built with funds pro-
vided solely by members of the Ohio State
Alumni Association. It will be erected on
the campus, space and housing facilities
being furnished by the university.

Funds for the new station are now being
collected, and according to announcement of
alumni authorities the appeal is mceting with
ready response on the part of former stu-
dents solicited.

To obtain information with which to build
a station that will rank second to none in
the country, Professor Frederick C. Blake of
the Physics Department and Professor Roy
A. Brown of the Department of Flectrical
Engineering, College of Engineering, have
been making a survey of other large broad-
casting plants in the country, and shortly
will make a report on their recommendations
as to the construction of the university plant.

The Columbus (Ohio) Ewening Dispatch
has promised its cooperation in the furnish-
ing of entertainments, etc, after the station
is completed, the newspaper agreeing to put
On one or more programs each week in addi-
tion to giving news bulletins, market reports,
concerts, etc.

A unique side-light of the canvass for
funds among the alumni is the fact that
fully 80 per cent. of those solicited so far
are either owners of radio sets or have such
an interest in wireless that they attend reg-
ular concerts at plants owned by {friends.
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WFAH—Electric Supply Co., Port Ar-
thur, Texas.

WCAH—Entrokin Electric Co., Colum-
bus, : Ohio.

WFAJ—Hi Grade Wireless Inst. Co.,
Asheville, N. C.

KDZZ—Kinney Bros. & Sipprell, Everett,
Wash.

WFAG—Radio Engineering Laboratories,
Waterford, N. Y.

WFAP—Brown’s Business College, Peoria,

111
WP AT—Daily Argus-Leader, Sioux Falls,
S.

VVFAR—HalI & Stubbs, Sanford, Me.

WFAL—Houston, Chronicle Pub. Co.,,
Houston, Texas.

WFAN—Hutchinson Elect. Service Co.,
Hutchinson, Minn.

WFAQ—Missouri Wesleyan College and
the Cameron Radio Co., Cameron, Mo.

WFAB—Pacific Radiofone Co,, Inc., Port-
land, Ore.

WGAB—QRV Radio Co., Houston,
Texas.

WFAM—Times Publishing Co, St
Cloud, M:nn.

WPFAS- -United Radio Corporation, Fort
Wayne, Ind.

CAN “CANNED MUSIC” WHEN
BROADCASTING!

If hroadcasting is to continue in its present
state of popularity, the entertainment sent
out by some stations must improve, an
official of the Department of Commerce said
today. “Why is it,”” he asked, “that some
broadcasters send out ‘canned music,” par-
ticularly when the records are not very good
and the transmission is poor?”

Today nearly every householder has a
phonograph and a set of favorite records,
but if he hasn’t he can hear “jazz” at almost
any shoe-shining parlor. He doesn’t want to
listen to inferior records.

Except in communities where good talent
for vocal or instrumental music is unavail-
able, there is no excuse for putting on phono-
graph records and cluttering up the ether, it
is pointed out by radio officials.

RADIO ENTERTAINMENT FOR
FIREMEN

In order to give firemen the henefits to he
derived from the educational features of
the broadcasting by radiophone of current
events and topics of interest, Fire Commis-
sioner Thomas J. Drennan has given his
official sanction to the installation of radio
recelving sets in the fire engine houses of
the department.

Quite a number of the fire engine houses
are equipped now, and have been since the
radio became popular, but for some time the
presence of the receiving outfits in engine
houses has been a matter of divided opinion
as to the propriety of such equipment on
city owned property without official ap-
proval. Commissioner Drennan’s order now
clears up that complex situation.

In issuing approval for the installation of
radio recelvmg phones,” Mr. Drennan points
out that it will furnish diversion and healthy
recreation for the firemen and help relieve
some of the monotony of engine-house life.
The receiving: sets may be installed at the
expense of the firemen themselves, as most
of them have to date. But application must
be made to the Chief of Department, ac-
companied by a sketch or plan of the pro-
posed installation,

This will be referred to Val Fendrich,
Chief of the Bureau of Fire Alarm Tele-
graph, for his approval and later for inspec-
tion by the Department of Water Supply,
Gas and Electricity, which has jurisdiction
over all electrical appliances in public build-
ings.

In his order sanctioning the installation of
radio receiving phones, Commissioner Dren-
nan has promulgated a set of prescribed reg-
ulations, which were drawn by Chief
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1500 GOOD TOOLS

“Small enough to go

in your pocket,’
says Mr. Punch

“but, my, how it
drives screws!”

“How many times have you wished for a screw-
driver you could carry around with you?”’ asks Mr.
Punch. “This Goodell-Pratt Screw-Driver Set fits
conveniently in your pocket. Itis just what you
need while working on your radio instrument.”

The set consists of a hollow handle, with a chuck,
three small screw-driver blades, and a reamer. When
not in use, the chuck and blades are kept inside the
handle. Blades are made of tool steel. The handle
is polished, nickel-plated and buffed. It is surprising
how often you have an opportunity to use a compact,
efficient tool like this.

Special Price, $1.00

We are offering this Pocket Screw-Driver Set for a limited
period at a special price of $1.00, postpaid to any part of the
United States.

Cut out and mail this coupon to us today so that you can
take advantage of this reduction. Your order will include our
catalog illustrating and pricing all the Goodell-Pratt 1500 Good
‘Tools, among them other tools you’ll want for radio work.

GOODELL-PRATT COMPANY

GREENFIELD, MASS., U.S.A.

= o e e e o e e Taar OFf AlONE this line = = = e e e e

GOODELL-PRATT COMPANY, Greenfield, Mass.

Enclosed find %1.00. Please send me your Pocket Scrow-
Driver Set No. 231 and catalog showing all the Goodell-Pratt 1500
Good Tools.

Name.

Address

P e——

Klein’s Radio & Electric Supply Co.

Emco Moulded
Variometer

Moulded out of pure bakelite; removable
legs for panel mounting. Plg-tml connec-~

tion, eliminating bearing
connectlon Pnce $7.50
Variable Condenser

11 plate $2.25
23 plate 2.75
43 plate 3.50

3-Coil Mounting, $4.50

48 FULTON ST. ‘gesr 3
Srars oy aad® Pawtoment=mall oy bARK PLACE o, S NEW YORK

worth Bldg.)
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RHAMSTINE"
RHEOSTAT

$1.75

Postage 6¢

HE Rhamstine®
stant and vivid conviction of value. It
is a new Rhamstine® Product and aside
from its original design and attractive appear-
ance, it possesses these valuable features:

Rheostat conveys in-

1. Compactness—the element ring
is only 1}4 in. in diameter.

2. One hole for mounting — the
bearing for the shaft also holds
the rheostat frame.

3. Brush Contact—two stationary
brushes make contact with the
resistance element.

4. Air cooled.
5. Noiseless.

It is exceptionally well made, dependable and
durable and quite advanced in design.

Ask your dealer to show you how it works.
Circulars Upon Request
MANUFACTURED BY

J. THOS RHAMSTINE*

2152 E. Larned St.  Detroit, Mich.
*Manufacturer of Radio Products

Catalogue

HIS FREE catalogue tells you the kind of

a Wireless Telephone to own, so that you
receive inyour own home all the latest news,
music, charch services, lectures—everything
broadcasted throughout the United States,
Every home will sood have a wireless tele-
phone outfit. We now offer complete outfits
from $15 up.
Everyone interested inradio should see ourlow prices
on parts and accessories. Writefor this book. Learn
about the miracleinvention ofthe age. Easy toin-
stall, as simple to operate as aregular telephone.

One copy of this booklet is yours, free.
rite for your copy.

Address Dept. R-2

Montgomery Ward & Co.

KANSAS CITY CHICAGO ST.PAUL

SRADIOL

Prices on Dials, Switch Levers, Variometers, Variocoupters
and Receiving Sets will interest you. Send for price usl

GENERAL RADIO SUPPLY C
5056 Broadway 117 N. Dearhorn St.

drafting the proposed legislation in most
general terms. Statute law cannot be speed-
ily changed. It is vital that the provisions
of the law and of the regulations thereunder
be so framed that the regulations may be
changed as the art itself changes. Of neces-
sity there is no way of meeting this unpre-
cedented situation except by conferring in
general terms broad powers of supervision,
of regulation and of control upon the desig-
nated regulatory body. We have conferred
upon the Secretary of Commerce, designated
by the basic law of 1912 as the agency of
the Government for the control of this means
of communication, the powers required in
the premises.”

A BRIEF REVIEW

In addition to granting enlarged powers
of regulation, the bill undertakes to clarify
certain ambiguitics in the present law, and
adds to existing law a number of sections of
minor consequernce.

One section asserts Federal control over
radio communication between the several
states and with foreign countries, and re-
quires that no such interstate or foreign
communication shall be carried on except
under and in accordance with a license
granted by the Sccretary of Commerce.

The Secretary is authorized to classify
licensed radio stations, to prescribe the na-
ture of the service to be rendered by each
class of stations, to assign bands of wave
lengths, to make xeﬁulatlons concerning the
Iocanon of licensed stations, the kmds of
instruments to be used in them with respect
to the external cffects of the instruments, the
time and methods of operating transmitting
stations, and generally is given authout)
to make any reoulatlons consistent with law
deemed necessary to prevent interference.
Receiving sets and operators are not af-
fected.

The relation of the many stations owned
by the various departments of the Govern-
ment to private and commercial stations has
presented & perplexing question.

OFFICIAL MESSAGES EXCEPTED

The bill provides that radio stations Dbe-
longing to and operated by the United States
and used exclusively for official business are
not subject to the general regulations, but
it provides that the wave lenoths which
Govermment stations use shall be allocated
to them by the President, because the Presi-
dent is more likely to properly appraisc the
legitimate needs of military and naval sta-
tions than are the military and naval author-
itics themsclves. The band between 600 and
1,600 meters is no longer exclusive to army
and navy. It is further provided that such
Government stations must observe regula-
tions aimed to prevent undue interference as
the Sccretary of Commerce may prescribe,
and that the President at any time may
suspend such regulations.

The conference believed that “Govern-
ment stations used for other tha.n strictly
Governmental business, that is, stations
broadcasting jazz and specches and other
matter not ofhcial in character, should be
subjected, in the interests of efﬁuent com-
munication for all, to the same regulation
and control as private stations.”

The President in time of war or of public
peril or disaster 1s authorized to cause the
closing of any radio station or to authorize
the use and control of any such station by
any department of the Government.

That licenses for stations shall not be is-
sued to aliens or to alien interests is provided
for. The existing law does not guard against
a license being issued to a citizen who may
be the representative of a foreign govern-
ment or of a foreign company or to a com-
pany of foreign ownership or control organ-
ized in the United States.

ANTI-TRUST PROVISIONS

“There has been a somewhat prevalent
belief, and there was some evidence to justify
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HOMMEL

L:_ﬁé:“s
Radio Eqmpment Service for the Dealer

How much of an investment must I be prepared
to make?

How much of this, that, and other things should
I carry?

These are the most vital of the many questions
which the prospective dealer must answer.

We can help to answer them, because we have a
Dealer Service Department which is devoted to the
study of markets, turn-over, the proper selection of
radio equipment and other subjects that concern the
dealer.

Furthermore, we are distributors for more than
40 of the most prominent manufacturers, and are
usually in position to supply most of the dealer’s
needs from our large stocks.

Write us about your problems—our service will
not obligate you in any way.

Catalog No. 100S sent upon request. Wholesale only.
DISTRIBUTORS FOR

Radio Corporation of America
{Westinghouse and General
Electric), Murdock, Fada,

Remler, Frost, Brandes,
Pacent, General Radio, Radio
Service, De Forest, Baldwin,
Signal, Acme, Rhamstine,
Kellogg, Holizer-Cabot, Con-
necticut, Burgess, Hipco,
Homcharger, Brach, Chelsea,
Arkay, Clapp-Eastham, and other leading ‘manufacturers.

LUDWIE HOMMEL S CB

530-534 FERNANDO SI. -——Z@Z.-—— PITTSBURGH,PENNA

Armco Ingot Iron
for Electrical Uses

in Cold Rolled Strips and Bright
Drawn Shapes and Bars

Silicon Electrical
Sheets for Radio

Transformers, Condensers, etc.

Ward’s Permanent
Magnet Steel

for Highest Quality Magnets

EDGAR T. WARD'S SONS CO.

Boston, Brooklyn, Newark, Philadelphia,
Cleveland, Detroit, Chicago

T-B-H
HEAD SETS

$8.00 List 2,000 Ohms
8000 Turns Per Receiver
A Quality Product
““Use "em 10 days—if you don’t
like ’em send ’em back and get
your money.”’

Write for Circular 6-A

TELEPHONE BOOK HOLDER CORP.

Danaville, New York

BALDWIN PHONES

made into LOUD speakers. I will supply Horn
and Box, price reasonable. BALDWIN PHONES
repaired, adjusted, tuned and new diaphragms
put on. Wireless receiving sets built to order,
repaired, etc.

Established 1910

J. F. ARNOLD, 109 E. 125th St., N. Y.
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the opinion offered to the conference, that
certain large manufacturers of radio appa-
ratus, through the ownership of essential
patents and through contracts with selling
agencies and by other means, were unduly
restricting the manufacture and sale of de-
sirable apparatus,” Mr, White says. “In
view of this situation the bill specifically
authorizes the Secretary to refuse a license
to any person or corporation which in his
judgment was monopolizing or seeking to
monopolize radio communication through the
control of the manufacture or sale of radio
apparatus.”

LICENSES REVOCABLE

There was complete concurrence in the
conference that the issuing of licenses
should be discretionary. Today the practice
is to issue licenses for one year, but there is
nothing in the law to prevent the issuance of
a license for 50 years or practically in per-
petuity. It is now proposed to limit the life
of a license to 10 years, with a privilege of
renewal,

The Secretary is authorized to prescribe
the form of the licenses and require that all
licenses shall contain, in addition to other
provisions approved by the Secretary, a
statement of the condition that the ownership
or management of the licensed station shall
not be transferred in violation of this act,
and that there shall be no vested property
right in the license or in the bands of wave
length authorized to be used.

Provision for the revocation of licenses
under certain conditions is tade.

The construction of a station for which a
license is required shall not be hegun until a
permit is obtained.

ADVISORY COMMITTEE

A new proposal authorizes the establish-
ment of an advisory committee of 12 to
which the Secretary of Commerce may refer
for examination and report various matters
relating to the administration of radio laws,
regulations and treaties, and to the scientific
problems involved in radio communication.
Yhe recommendations of this committee arc
purely advisory, but it is felt that such a
committee will tend to bring harmony of
view between the various departments of the
Government interested in radio and between
Governmental users and the private interests.
The personnel of the committee will include
representatives of the State, War, Navy,
Agricultural, Post Office and Commerce De-
partments and six civil communication au-
thorities to be designated by the Secretary of
Commerce.

In the interests of safety at sea, the bill
requires that radio telephone stations, the
signals of which can interfere with ship
communication, shall keep a licensed opera-
tor listening in on the wave length desig-
nated for distress signals, during the entire
time the transmitter of such telephone sta-
ytion is in operation.

The law in effect gives to the amateur of
the country a 200-meter wavc length, but the
conference recommendation that there should
be allocated to the amateur a band of wave
lengths hetween 150 meters and 275 meters
has been authorized.

A schedule of fees running from second-
grade amateurs’ license at 50 cents to com-
mercial first-class operators at $2.50 and
from $2.5¢ for an amateur station to $300
for a transoceanic station is provided, from
which it is expected the cost of administra-
tion can be met,

NAVY TUBES SOLD

The Navy has sold its 30,000 surplus
radio transmitting tubes to Bachrack
Brothers of New York at $2.51 each. The
successful purchaser was not the high hid-
der, but due to the elimination of some bids
which did not comply with technicalities, this
company secured the award.
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Protect Your Family, Your Home and Your Radio In-
strument From Lightning—Reduce the Static in the air
that mars your signals and get good, clear music and
vocal tones.

All this is accomplished by the installation of the

This is the arrester that is listed by the
National Underwriters’ Laboratories

It is the arrester that is insisted upon by both the skilled engineer
and the little amateur.

It is the arrester that is foolproof, takes care of itself, works
automatically, requires no switching on and off.

Why take chances with any other when you can get the Brach
Vacuum Arrester that has long been recognized by the United
States Army, by the big railroad and telegraph companies, by
fire departmenis—and, finally, is approved by the National
Underwriters’ Laboratories.

Your Dealer Distributed
Wwill by
Supply You Leading Jobbers

Indoor pe .
Outdoor Type........ 3.00

L. S. BRACH MFG. CO.
NEWARK, N. J.

Sixteen Years Specialists in Lightning Protective Apparatus

SPECIAL PRICE REDUCTION
The Gotham

Variable Condenser
Capacity .0005 mfd $3.75—.001 mfd $4.75

Plates designed so as to give an even change ol capacity
over entire range. Very low minimum capacity.
Complete Sets and Parts to make your Own Sets.

WRITE FOR CATALOG

DAVID KILLOCH CO.
57 Murray Street NEW YORK CITY

MONEY FOR YOU—AdAd to your salary—Make extra pin money—Start a Iucrative business of your
own. Spend an hour each day taking subscriptions for the Radio News. We'll pay you well and
you’ll enjoy the work, Write for full particulars. Circulation Dept., Radio News, §3 Park Place,
New York City.
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Equipment Specialties
RTS Switch Lever

The attention of jobbers
and dealers is especially
called to the RTS Bush-
ing Lever made
to retail -at 60
cents. It has many im-
proved features. The knob
is of the well known Mar-
coni type, 134 inches in
diameter. The spring lever
of nickel bronze has
ground ends, insuring :
smooth and positive adjustment. It has a
¥4-inch bushing and locknut for panel as-
sembly. A guide bushing under the knob is
an important feature as it raises the lever
to the proper height for all switch points.

Announcing the New
RTS Grid Condenser

The new RTS Grid Condenser is now ready for
delivery, Contains many improvements not found
in other types. Capacity .0005 M. F., price to
retail at only....ooviiiiiiiiniiiiiiianin, 30c each.

R TS Phone Condenser

RTS Condensers need little description. Their
accuracy and simplicity have made them univer-
sally popular. The RTS phone condensers, capac-
ity .0013 M.F., complete with binding posts ready
for connection, to retail at................ 35¢ each.

RTS Grid Condenser
and Grid Leak—

Combined. Made for those who desire the best.
Priceeach ........ ... . ..o i i 45¢c

R TS Rubber Binding Posts

These posts are as good as any you can find.
Bushing heavily nickel plated. Give the amateurs’
instruments the appearance of a first class outfit.
12¢ each or $1.25 a dozen.
Discounts to Dealers
Dealers and jobbers: Write us today for special
quotations and discounis on all RTS equipment.

RADIO TESTING STATION

DEPT. R-7, 25 STURGIS ST.
BINGHAMTON, NEW YORK

Men With Radios
: Wanied

to introduce and
take orders for our
NEW PROCESS
STORAGEBAT-
TERY, Platescan-
not sulphate or
buckle. No expert
Yy attention required.
One-half cup water every 3 months,
Made for autos, radios, lighting outfits
and all other battery purposes.

Guaranieed 2 Years
The biggest money maker and greatest
business builder ever known. Write
today for our exclusive proposition
and low wholesale prices.

HARSHA BATTERY CO.
19 East Van Buren St.

Dept. 28
CHICAGO

10 Days’FREE Trial
Try it for 10 days st our risk.
Moaney back gunarantee. Send now for
free book. Big bargain offer,
TYPEWRITER EMPORIUM  C-195 Sh
SHIPMAN-WARD MFG. CO.

J are

Reyboard
man Bui 74
Chicago, Hinois

13th—Code six—The radio communication laws
require that no person be examined for radio
operating license more often than once in three
months period that is operator shall not apply
for examination for license within three months
after qualifying or failing to qualify at an ex-
amination period any license held by an operator
may be revoked if he fails to comply with this

law

14th—All amateurs should subscribe for the ra-
dio service bulletin a monthly publication which
gives up to date lists of new commercial land ship
and special land and government radio stations
period also complete list of radio telephone sta-
tions which broadcast market and weather reports
concerts lectures and so forth this publication may
be obtained from superintendent of documents
Washington D C for five cents per copy or twenty-
five cents per year

15th—Code Two—As soon as they are pur-
chased storage batteries should be charged until
no increase is noted in the specific gravity read-
ing for one hour period this reading of the specific
gravity may Dbe taken as the maximum specific
gravity of the battery at full charge period under
normal conditions the hattery should be charged
to within five points at least of the maximum
specific gravity and should be charged at least
once a month until the specific gravity fails to
increase for a period of one hour

16th—Code Eight—The wire leading from light-
ning arrester to ground should be as short as
practicable but need not be larger than number
fourteen B and S gauge copper wire this provi-
sion is made by new rules of National Board of
TFire Underwriters and applies to receiving sta-
tions only

17th—Caution should be taken that storage bat-
teries are not short circuited period when short
circuit occurs the battery gives off great volumes
of chlorine gas which will explode when brought
in contact with flame of electric arc (Code Two)

18th—English—New fire underwriters rules
authorize using water main pipes on radiators
which are connected to the water pipes for both
the ground connection from receiving set and
from the lightning arrester period in no case shall
pipe connected to gas mains be used for the
ground connection

19th—Code Four—Amateurs desiring to operate
their own transmitters must first get a special
comma general or restricted license as may be de-
sired for their station and in addition must qualify
and obtain a second or first grade amateur oper-
ators license

20th—Code Ten—Characteristics of the radio
apparatus or service of a licensed station must not
be changed without the authority of the secretary
of commerce

21st—English—The following gualifications are
required for amateur first grade license period the
applicant must have a sufficient knowledge of the
adjustment and operation of the apparatus which
he wishes to operate and of the regulations of the
international convention aud acts of Congress in-
sofar as they relate to .interference with other ra-
dio communication and impose certain duties on
all grades of operators period the applicant must
be able to transmit_and receive in  continental
Morse at a speed sufficient to_enable him to recog-
nize distress calls or the official keep out signal
a speed of at least ten words per minute five let-
ters to the word must be obtained

22d—English—Following is list of new broad-
casting stations WCAB Newburgh News Printing
and Publishing Company Newburgh N Y WCAC
John Fink Jewelry Co Fort Smith Ark WCAD St
Lawrence University Canton NY KLXK Tribune
Publishing Co Oakland Cal KYI Alfred Harrell
Bakersfield Cal WCAE Kaufman and Baer Co
Pittsburgh Pa WCX_Detroit Free Press Detroit
Mich KNX Electric Lighting Supply Co Los An-
geles Cal KQI University of California Berkeley
Cal WCAG Daily States Publishing Co New Or-
leans La WCAH Entrecken Electric Co Columbus
Ohio WCAT (WCAI) American Legion dash F E
Sainuel Stat Hgqrs temporary dash Topeka Kans
WCAJ Nebraskan Wesleyan University University
Place Nebraska WCAK Alfred F_Daniel Houston
Texas WCAL St Olaf College Northfield Minn
WCAM Villanova College Villanova Pa WCAO
Sanders and Stayman Co Baltimore Md

23d—English—All amateurs should endeavor to
visit radioc show being held at seventy first regi-
ment armory thirty fourth street and Park avenue
New York ~City period opened Monday May
twenty second and will close Saturday May twenty
seventh at eleven PM period show is open from
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Variometers
Variocouplers

Variotuners
Wave Length 150-1600 Meters

$3.00

each

$5.50

Completely Assembled
and Guaranteed

SEND FOR BULLETIN

FREDERICK WINKLER, Jr.

304 Columbus Ave,, New York, N. Y,
Actual Reports of

FREE Secret Service
Operator 38
More fascinsting than detective stories. Confidential

e o8,
reports of areal operator—No, 88—to his Secret Service
Bareau, Absolutely free, No obligations. See how
the modern detective works. Read these inside stories
of great mysteries. See what possibilities this most
fascinating and eventful of all professions offers to you.

Be a Finger Print Expert

To command the highest fees, the Secret Service man

must also be & Finger Print Expert. This profession

may be easily learned at home, in your spare time.

Wonderful opportamty in this UNCROWDED PROF-
eld.

ITABLE field.
H The unfilled demand for trained
B’g M. Oﬂey Finger Print men is increa,s'i,:z

daily.” Opportunity 1s waiting for you. No time tolose.
Send tocﬁx for these Reports, also our big Free book
on Finger Prints. Special offer if you act now!

UNIVERSITY OF APPLIED SCIENCE
1920 Sunnyside Ave., Dept. C-5%, Chicago, Il

RAY-DI-CO
Radio Supplies for Service and Satisfaction

Write, wire or phone us for prices
and information.

RAY-DI-CO ORGANIZATION
1547A N. Wells St. Chicago, III.

Real Estate for Radio

WANTED—High class radio receiving outfit,
with range of at least 1000 to 1500 miles,
complete with all necessary equipment, in-
cluding aerials, batteries, Magnavox, etc.
Also sending outfit, ordinary radius.

WILL EXCHANGE~—Lot in a beautiful
Florida resort, with or without furnished
cottage, on equitable basis. Send full partic-
ulars in first letter.

T. V. ORR
DE FUNIAK SPRINGS, FLORIDA

A VYariable Condenser

RIGIDLY INSPECTED

of hard Aluminum plates adds to the sensitivity of a
recelving set. Special movable plates afford delicate
adjustment on starting engagement. Proper rate of
capacity Increase i8 assured throughout the range.
Lock nut and double end bearing of dial spindle
maintain positive adjustment of movable plates and
prevent short circuiting. Heavy gage metal end-plates
afford superiority over material that warps.

Immediate Deliveries

Manufsctured by

DIAMANT TOOL & MFG. CO., INc.
95 Runyon St., Newark, N. J.
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ten. AM to eleven PM daily during this period
and tickets may be obtained at the door price [fty
cents each period worlds championship speed test
in morse code will be held Wednesday evening
May twenty fourth period Suttler Jose Seron and
McElroy three of most experienced operators in
United States are entered in this contest

24th—English—Members of this Bureau are
cordially invited to attend radio show heing heid
in seventy first regiment armory New York City
week ending May twenty seventh and visit hooth
where naval exhihit is displayed period arrange-
ments have heen made to give special attention to
members having their registration numbers with
them as issued by this Bureau

25th—Included in program of radio show being
held at seventy first armory New York City Fri-
day evening 1s the judging of contest for the
most efficient and best looking home made radio
set that has been presented for this contest period
prizes run one hundred dollars first prize fifty
dollars second prize several twenty five dollar ten
dollar and five dollar prizes period conditions of
this contest are that each complete set must he
made by one individual amateur (English)

26th—Following is partial list of new hroad-
casting station assigned call letters by department
of commerce WCAY Kesselman ODriscoll Co Mil-
watkee Wis WCAZ Robt E Compton and Quincy
Whig General Quincy IIl. WDAA Ward Belmont
School Nashville Tenn WDAB H C Summers ani
Son Portsmouth Ohio WDAC Illinois Watch (o
Springfield Il WDAD Wm L Harrison Lindshorg
{ans WDAE Tampa DPaily Times Tampa Tla
KDYW Smith Hughes and Co Phocnix Ariz
WDAT XKansas City Star Kansas City Mo WDAG
*J Lawrence Martin Amarillo Tex WDAIL Minc
and Smelter Supply Co Ll Taso Tex WDAT
Hughes Electrical  Corporation  Syracuse NY
KDYX Star Bulletin Honclulu Hawaii WDAT At-
fanta and West Point RR (o Coliege Park (a
KDYY Rocky Mountain Radio Corporation Den-
ver Colo (English)

27th—English—Tollowing is partial list of new
telephone hroadcasting stations assigned call let-
ters by Department of Commerce WDAK The
Courant Hartford Conn KDZA Arizona Daily Star
Tucson Ariz WDAL Florida Times Union Jack-
sonville Fla WDAM Western Electric Co New
York NY  WDAN Glenwood TRadio Corpn
Shreveport La WDAO Automotive TLlectric (o
Dallas Tex JDAP Midwest Radio Central Inc
Chicago Ill KDZB Frank E Siefert Bakersfeld Cal
WDAQ Hartman Riker Electric and Machine Co
Brownsville Pa WDATR Lit Brothers Philadelphia
Pa WDAS Samuel A Waite Worcester Mass
WDAT Delta Electric. Co Worcester Mass WDAU
Slocum and Kilburn New Bedford Mass WDAW
Georgia Ry and Power Co Atlanta Ga

28th—English—The statcs included in the radio
inspection districts are as follows first district
headquarters custom house Boston Massachusetts
includes Maine New Hampshire Vermont DMassa.
chusetts Rhiode Island Connecticut second district
custom house New York City includes New York
and Northern New Jerscy Third District Custom
House Baltimore Md includes Southern part of
New Jersey and counties of Pennsylvania south
of Blue Mountains Delaware Maryland Virginia
and District of Columbia

29th—English——The states included in the Radie
Inspection. Districts _are as_follows Fourth Dis-
trict Hdars Custom House Baltimore Md includes
North Carolina South Carolina Georgia Flarida
Porto Rico Fifth District Custom House New Or-
leans La includes Alabama Mississippi Tennessee
Texas Arkansas Oklahoma New Mexico Sixth Dis-
trict Custom House San Francisco Cal includes
California Hawaii Nevada Utah Arizona

30th—TFollowing is list of new broadcasting sta-
tions WCAN Southeastern Radio Telephone (o
Jacksonville Fla WCAP Central Radio Service De-
catur 11l KDYL Telephone Publishing Co Salt Lake
City Utah KDYM Savoy Theatre San Diego (alif
KDYN Great Western Radio Corp Redwood City
Calif XDYO Carlson and Simpson_ San Diego
Calif WCAS Wm Hood Dunwoody Industrial In-
stitute Minneapolis Minn WCAQ Tri-State Radio
Mfg and Supply Co Defiance Ohio WCAR
Alamo Radio Electric Co San Antonio Tex
WCAT South Dakota State School of Mines
Rapid City So Dakota KDY(Q Oregon Institute of
Technology Portland Oregon KDYR Pasadena
Star News Publishing Co Pasadena Calif WHB
Sweeney Sehool Co Kansas City Mo WCAU Phila-
delphia Radiophone Company Philadelphia Pa
KOK Federal Telegraph Company Clearwater
California KDYS The Tribune Great Falls Mont
WCAX University of Vermont Burlington Ver-
mont KDYU Herald Publishing Company Klamath
Falls Oregon WCAV J C Dice Electric Company
Little Rock Arkansas WCAW Quincy Herald and
Quincy Electric Supply Company Quincy Il
KDYV _Cope and Cornwell Co Salt Lake City
Utah (English)

31st—English—Commencing Saturday June
third the radio amateur broadcast will be trans-
mitted immediately aftcr nine PM press broadcast
is completed on eighteen hundred and thirty two
meters damped wave

Transmission of Photograprhs
by Radio
(Continued from page 230)

graph to any great distance. Other men
have tried to use a strong current for
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Perfect Broadcasting Reception
with this Mica Condenser

Here we show the new Dubilier Micadon Type 600.
1t is a perfect Dubilier mica condenser. Use it and all
the tube noises, due to fluctuations in the capacity
of ordinary condensers disappear.

Dubilier Micadon Type 600 lasts indefinitely. Its
capacity is permanent because the condenser ele-
ments are pressed together, so that they cannot
dilate and contract with the oscillations in the
antenna and thus cause the capacity to vary.

Dubilier Micadon Type 600 is provided with
Fahnestock connectors and grid-leak clamps, but not
with grid-leak. The grid-leak can easily be removed
and replaced with the fingers.

Everything is soldered. The container is of molded
composition. Provision is made for holding screws.

Price in capacities .001 and .002 mfd, 75c each, without grid-
leak mounting.

Price in capacities from .0001 to .0005 mfd, 75c each, with
grid-leak mounting.

Price in capacities from .0025 to .005 mfd, $1.00 each.
Order from your dealer

DUBILIER CONDENSER AND RADIO CORP.

Department RN

217-219 Centre Street, New York

Branch Office, Munsey Bldg., Washington, D. C.

LICENSEES:

England— Dubilier Condenser Co., Ltd., London
Canada— Canadian General Electric Co., Toronto
Germany—Telefunken Co., Berlin

France— C. Carpart, Paris

ANNOUNCEMENT

The DUO, a new condenser designed and built to meet the increasing
demands for very high grade precision apparatus, is now ready for the market.

These condensers are made in the following styles:

DUO-23-STRAIGHT. ... . $5.50
DUO-43-STRAIGHT..... 6.50
DUO-23-VERNIER ...... 7.00
DUO-43-VERNIER --.... 8.25

Purchase from your dealer or send direct to

H.F. GELDMEIER CO.,1008 French St., Erie, Pa.

NEW ENGLAND STATES® Salesmanager: Howard Rathbun, 402 Marlboro Road, Brooklyn, N. Y.
DEALERS NOTRE_If unyr jobber cannot supply you order direct.










372

NATIONAL

All-Metal
SOCKET

FOR PANEL OR
TABLE MOUNTING

A socket that will add to the
value of any set. Made entirely
of brass nickel plated and prop-
erly insulated.

A broken socket makes your
set valueless until the socket is
replaced. Use NATIONAL All-
Metal sockets and avoid trouble.
Will last a lifetime.

If you have not as yet investi-
gated the merits of NATIONAL
Transformers, Variometers, Var-
iocouplers, Rheostats and other
NATIONAL products you should
do so at once. You will be
agreeably surprised at the high
standard of quality maintained
throughout,

NATIONAL RADIO MFG. CO.

5247 No. Clark Street
CHICAGO, ILL.

This Book

On Home
. Beautifying
Sent Free

Contains praetical
suggestionsonhow

tomake your home
artistic, cheery and inviting—explains how
you can easily and economically refinish
and keep woodwork, furniture and floors
in perfect condition.

--BUILDING??

If so, you will find tbis book particularly
interesting and useful, for it tells how to
finish inexpensive soft woods so they are as
beautiful and artistic as hard wood. Tells
just what materials to use—how to apply
them—includes color eard—gives covering
capacities, ete,

Our Individual Advice Department will give a
prompt and expert answer to all questions on
interior wdod finishing—without cost or obligation.
We will gladly send this hook free and postpaid
for the name and address of one of the best
painters in your loeality, And for 10c_ we will
also send you postpaid a 2 oz. boitle of Johnson’s
Liquid Prepared Wax.

S.C. JOHNSON & SON, Dept. RN8, Racine, Wis.
“The Wood Finishing Authorities”’

FuRN‘T“nF‘

RICHARDS

for GALENA AND SILICON

RICHARDS & COMPANY, Inc.
200 Causeway Street Boston, Mass.

“cover” an important event will carry in
addition to his camera an instrument based
on the Korn principle, so that photographs
of things that happened this morning in San
Francisco or New Orleans will be printed
in New York in this evening’s papers or
in those of tomorrow morning. This is no
dream; it could be done today if the Korn
instruments were in New York, instead of
being, as they are, in Berlin and Rome.

[ Want To Know
(Continued from page 268) :

ceiver, but signals which are already loud will not
be made any louder. Audio frequency amplifica-
tion merely increases the volume of signals which
have already been detected.

2. Please show a cireuit using the best of
the above in which different steps may be plugged
in or out at will,

A. 2. A number of circuits indicating both ra-
dio and audio frequency amplification may be
found in this department in the July issue of
Rapro News, and in the diagrams now published.
Plugs and Jacl\s cannot be used in the stages of a
radio frequency amplifier. The radio frequency
amplifier amplifies the high frequency oscillations
and rectification does not take place until the de-
tector tube is reached. The telephones cannot,
t}%eréafore, be used until the signals have been rec-
tihed.

CIRCUIT TO SUPI;L\E FILAMENT WITH

(435) Mr. John Cornell, Blairstown, New Jer-
sey, wants to know:

Q Can honeycomb coils be used effectively
in the circuit, shown in May Rapro NEws in an-
swer to question 3717

A. 1. "This circuit illustrated the method of
supplying the filament of a vacuum tube with A.
C. by means of a step-down transformer. Tuning
inductances may be of any type.

What capacity has the fixed condenser
acmss the B battery and phones?
. 2. This may be a .001 M, T. condenser.

Q 3. What resistance has the potentiometer?

A. 3. The potentiometer should have a resis-
tance of 400 chms.

TUBES FOR PORTABLE SETS

(436) Mr. J. W. Potts, Rawlins, Wyoming,
wants to koow:

Q. 1. Where can I obtain small vacuum tubes
suitable for small portable receiving sets?

A, Vacuum tubes known as RAC-3 Audions
are quite efficient and suitable for portable sets,
They only require four volts on the filament and
each tube only consumes a small value of current,

Q. 2. Where can I obtain circuit diagrams of
C. W telegraph and telephone transmitters?

Circuits of this description may he ob-
tamed from the Consolidated Radio Call Book Com-
pany, 98 Park Place, New York City.

REGENERATION WITH LOOSE COUPLER

(437) Mr. Ross Wiegand, Ottumwa, Iowa,
wants to know:

Q. Please publish an efficient regenerative
hookup using a loose coupler and such other in-
struments as are needed to make it regenerative,

A. 1. This circuit was given in answer to Ques-
tion 346 in the April-May issue of Rapio NEws.

Q. How can one determine whether or not
a circuit is regeneratlve?

A. 2. A circuit should be regenerative if it is
wired up to produce regeneratlon This is ob-
tained either gy means of a tickler coil in the
plate circuit which is in inductive relation to the
primary or secondary inductance of the circuit, or
regeneration may be produced by tuning the plate
circuit to the frequency of the incoming oscilla-
tions. In actual practice, when the controls of a
receiver are varied, the oscillation point is recog-
nized by a click in the phones. If the operator
touches the grid connection when the tube is oscil-
lating, he will hear a double click as his finger
touches and leaves the connection. This double
click would not be heard if the tube were not oscil-
lating.

3. Is a loose coupler almost as efficient as
a variocoupler and two variometer arrangement?

A. 3. A loose coupler may be used quite SZItlS
factorily. The small standard type of wvario-
coupler is sometimes better for short waves, as
this is wound with only a small number of turns
to avoid distributed capacity. =By means of a
variocoupler and variometer it is also possible to
easily obtam loose coupling. If an ordinary loose
coupler is the proper size and proper provision is
made to eliminate dead-end loss, good results can
he obtained with this type of receiving trans-
former,

WAVE LENGH OF A COIL.

(438) Mr. Herbert Dill, Hingham, Mass.,
wants to know:

Q. 1, Kmdly give formula by which T can
closely estimate the wave length a single coil
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Standard Radio

Patent applied for

Special Design

Will fit anyreceiv-
er. Heavy mate-
rial, no blast.
Rubberoid En-
amel finish.

No. 15 (as illustrated)
5" Bell, 14" High.
Price..... . ... $5.00.
No. 17,7"Bell,
19" High.
Price.. ... $7.50
Your dealer can supply you

We figure on SPECIAL HORNS
FOR MANUFACTURERS

Standard Metal Mfg. Co.

Oldest and Largest Manufacturers of Horns in U, S.

237 Chestnut St., Newark, N. J., U.S.A.

RADIO
BATTERIES

The *“Arco” Radio Batteries is espe-
cially designed for radio work. In this
battery we use a special radio plate.
This assures you a battery best adapted
for radio use.

6 volt 40 amp.....$13.00
6 “ 60 L. 15.00
6 - 80 “ ... 22.50
6 “ 100 ‘... 27.00
6 “ 120 4. 32,00
6 “ 150 “ . 39.00

Write for Dealers stcount

ELECTRIC SUPPLY & FIXTURE CO.

123 E. Washington St.
FORT WAYNE, IND.

RADIO DEALERS
MANUFACTURERS

Attractive prices and prompt deliveries on
coils, parts and completed receiving sets.
Tuning Coils

Vario-couplers

Secondary Coils
Primary Coils,

Rotors
Coils Wound to Order

Beautifully finished and efficient complete

sets from

$1.25 to $35.00

Write for Price List

Ra-Tone Electric Co. 816 Park Place West
Radio Department Detroit, Mich.

Be sure and
specify

VULCANIZED 2
“WILMINGTON

FlBR*’

Sheets, Rods, Tubes, Washers, Etc,,
Specialties

Wilmington Fibre Specialty 0o, Wilmington, Del.
Branch Offices *‘Everywhere’’
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winding will give, provided I know the diameter
and circumference of the tube, the gauge of
wire, the separation of the turns, and any other
factors necessary to compute with. Many of us
would like to wind single layer coils to give 100,
300 and 1,000 meters, quite exactly.

A. 1. We refer you to the answer to Question
412 in the July issue of Rapio News.

Practical BHints for Amateur
Constructors
(Continued from page 265)

;
>
S
2!
.
H

“B” BATTERY SAVING

At the local ten-cent store, buy eight
round 2-cell flashlight batteries (not ob-
long as for small flashlights). They will
cost 20 cents apiece. Make a shallow box
with the inside dimensions 1x19V4x23%".

At each end of it drill two quarter inch \
holes 38" from toth the inside surface of (o
the bottom and inside surface of the sides, \
as illustrated. In holes 1 and 4 place brass
machine screws with heads on the inside.
In holes 2 and 3 also put brass machine
screw in but with a brass spring of the ex-
panding type about an inch long under the
head. Now place four of the batteries in
the space from hole 3 to hole 1 with their
negative ends pointing toward hole 1. Also
place the remaining four batteries in, with
the negative ends in the opposite direction.
Connect the screws Nos. 3 and 4 together.
From scraps of brass secure a brass strip
measuring about 24”x2” and fasten the
negative lead to it. This can be slid in be- |
tween the cells at the desired voltage. The
battery is now a complete 24 volt “B” bat-
tery that will outlast any of the standard-
make three dollar batteries on the market.
It costs only $1.60 and a little time. When
the cells give out they can be easily removed
and fresh cells put in with no soldering. If
higher voltage is desired more cells may be
used and the box may be made larger.

Contributed by James V. CraArg,
Granville, Ohio.

_ Best in the World for
All Types Receiving Sets
' BE sure the headset you buy carries the world-famous name

“Dictograph.” Then you will know that you are getting
the finest Radio Products made.
Do not sacrifice quality for a
slightly lower price. The
Dictograph Radio Head Set is
beyond comparison with ordi-
nary head sets. Its scientific
accuracy and its fine construc-
tion are exclusive products of
Dictograph skill and experi-
ence,

A Reputatio
that Guarantees Quality

OR years the name “Dictograph” has been the world’s standard for

super-sensitive sound transmitting and receiving units. The Dictograph
organization has specialized in making the most delicate instruments of this
kind ever known. The “Acousticon” for the Deaf has provided means of
hearing to thousands. The Detective Dictograph catches and records the
slightest sounds anywhere within a wide radius; the Dictograph System of
Telephones is the original system of loud speaking Telephones.

The Dictograph Head Set improves results secured by receiving set,
whether Crystal Detector, Regenerative, or Non-Regenerative. See The
Dictograph Radio Head Set at your dealers—look for the name “Dicto-
graph”—the gnarantee of supreme quality. If he cannot supply you, write
to us direct.

DICTOGRAPH PRODUCTS CORPORATION

Executive Offices
/7

NEW YORK, N. Y.

220" West 42d Street

b ¥

Sprifg brass vsed) v ceélls
G varcoble Iaps

This is a Clever Method of Making a Plate Battery.

If One of the Batteries Runs Down It Can Be

DICTOGRAPH

Have your

Replaced. dealer order RADIO
for you the LOUD
PLUGGING IN THE AERIAL new SPEAKER

The idea illustrated below for a radio
receiving set will do away with long outside
wires from the set to the aerial and ground
connections.

Where the aerial lead-in enters the house,
I have screwed to the wall an ordinary elec-

PREVENT WASTE

K
Antenna”
USE THE
NON-SOLDERED AND NON-WIRED
. €6 29
1600 171\, B BATTERIES
REFILLABLE }__’V IT HI i{'{_ GI\II“I'II‘)(‘:AEELD “WIRELESS BATTERIES
Lghtg. LASHLIG. S FOR WIRELESS”
g 603-607 W. 130th sSt.  ENCO ELECTRIC NOVELTY CO. NEW YORK
—
==
‘ SR ST MONEY FOR YQOU—Add to vour salary—Make extra pin money—Start a luerative business
* B of your own. Spend an hour each day taking subscriptions for the Radio News. We'll
This Is an Unusual and Handy Method of Con- pay you well and you'll enjoy the work. Write for full particulars. Circulation Dept., Radio
necting the Aerial to the Receiver; an Ordinary News, 53 Park Place, New York City.
Electric Light Plug Is Used.
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EARNS $23,000 PER MONTH

For the first six months of the current
fiscal year, naval radio stations earned the
sum of $144,659, an average of $23,000 per
month, In 1921 the number of words carried
decreased by 24,946,657, due to the discon-
tinuing of many war-time activities, the re-
duction of Shipping Board operztions, and
the elimination of much telegraph and radio
traffic in the interests of economy. There-
fore, the earnings or “savings” decreased in
1921 some two million dollars over what they
were the year previous, being only $3,509,386,
a sizable saving, nevertheless, it was pointed
out.

“It is worthy of note, the Admiral inter-
jected, “that the interests of the U. S. Navy
in radio communication have resulted in the
United States commercial interests becom-
ing predominant in world radio communi-
cation.”

The Navy’s net is almost world wide, and
connects all the Government’s outlying pos-
sessions with the United States, furnishing
as well a medium of rapid communication
with our fleets of war and merchant marine.

SOME RADIO DEVELOPMENTS

Replying to a question as to what the
Navy had done specifically to develop the art
of radio telegraphy and telephony, Admiral
Robison stated that a few of them included
improvements in facilities for secret com-
munication; increased the range of aircraft
radio sets from 50 to 500 miles, and reduced
the weight materially, making long-range
spotting possible; developed a pilot cable
for harbors and aircraft landing fields, in-
creasing the safety of both water and aerial
navigation; made possible the sending and
receipt of five simultaneous messages; in-
creased long-distance speed from 10 to 60
words per minute; and made possible auto-
matic transmission and reception. Other
work includes the development of the kite
aerial for transmitting from a seaplane on
the water; radio compass improvements,
making radio applicable as a direction indi-
cator and position finder; the elimination of
static and “mush”; an advance in the radio
controlled torpedo and vessels; and the in-
troduction of the arc transmitter and uni-
wave system of signalling.

Under ship radio equipment, Admiral Rob-
ison said: “There remains to be accomplished
for the next fiscal year the installation of
new equipment on vessels in active service
on which there has been no opportunity to do
work. The use of vacuum tube transmitters
is becoming general and this requires the
conversion of the present Navy spark sets
now installed on all ships. This applies
especially to submarines. By using a tube
set the radio range of submarines will be
increased about five times, or from 75 to
400 miles. Submarines are being equipped
with aerials and receivers of such type that
receiving under water will be practicable and
transmitting without coming fully to the sur-
face will be possible.

“One effort in the past two years has been
to develop and test a standard type of listen-
ing device equipment for each type of naval
vessels, for detecting the presence of sub-
marines, which proved most necessary dur-
ing the world war. The bureau is now
ready to install this apparatus, which is of
a confidential nature, on several destroyers
and a few battleships,” he concluded.

COMMERCIAL BROADCASTING

Radio concerts are to be placed on a pay-
ing basis in Chicago, if all goes well with
the promoters of the idea. Subscribers will
pay for the evening entertainments the same
as they now pay for theatre or movie shows.
A new method of broadcasting is planned
to be sent out simultaneously on three or
four different wave lengths so distorted as
to be unintelligible—later converted in a
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ONE DOLLAR

SPECIFICATIONS—Bakelite knob, with concealed set screw and heavy
brass bearing for %-in. or 34e-in. shafts.
plated and lacquered, diameter, 3%-in.

Puts This Dial
On Your Set

A Dial Designed by
Specialists in Radio
Devices of This Char-
acter.

A Quality Product At
a Production Price.

$1.00

AT ALL RADIO
DEALERS OR POST
PAID FROM US

Dial of brass, heavily silver

ADDITIONAL EQUIPMENT
UU200 Radiotron Detector Tube............. $5.00

Stromberg-Carlson Head Set, ............. .. 7.50
Willard 6V. 50 A.H. Storage Battery. ........ 21.25
Burgess Large 2214 V. “B” Battery . . .. ....... 3.00

$36.75

SOMERVILLE ANTENNA OUTFIT
125 Ft. 7 Strand Copper Wire. ... ...........
2 Brown Porcelain Insulators. ...............
1 “Anchor” Lightning Arrester. .
25 Ft. Waterproof Ground Wire
I Lead-In Insulator Tube.....
1 Ground Clamp

DEALERS—We put this combination up first for
the Somerville Radio Stores, selling retail only.
They sold so fast that you should seli them too.

Parts of a Single Circuit Regenerative Receiver
Which Can Be Assembled and Wired
at Home by Anyone

Chirad Variometer, Assembled. . ... ...
175-3000 Meter Bank Wound Load Coi
Coto-Coil Series Antenna Condenser. . . .
2 Somerville 4” Dials, with Pointers. .. ..

{ Dead Ending Switch, for Load Coil. . . .. ..
12 Contact Points and Stops. .. .............
8 Somerville Metal Terminals.........

8 Somerville Terminal Indicators. .
1 Bradleystat Filament Control.
1 Paragon Tube Socket.......
1 Grid-Leak Condenser, .
1 By-Pass Condenser, for Phones. .
| Condensite Celeron Panel............ ..
| Quartered Oak Hinged Cabinet.......... ...

TYPE KD-CR-5 RECEIVER

DEALERS

FEDERAL

Junior Crystal Receivers.......... $25.00

Double Headsets, 2200 Ohm...... 8.00
Double Headsets, 3200 Ohm. ..... 10.50
No. 15, Universal Plug........... 1.75
No. 1421 .70
No. 1422 % Plain Jacks. ....... ... g .85
No. 1423 1.00
No. 1425} 1 1.00
No. 1428 } Fil. Control Jacks ..... -g 120
No. 226, Amplifying Transformer. 7.00
No. 300, Filter Coil.............. 7.50
No. 8, Detector-Amplifier Box. . ... 52.00
No. 9, 2 Stage Amplifier Box...... 58.00
Antenna Outfit (new code) ....... 7.00

No. 400, Pleiophone Loud Speaker. 14.00

CONSUMERS!

a cash basis only, allowing the usual cash discount.

—WE PROMISE PROMPT SHIPMENT ON—

We are jobbers of most of the high
grade lines of standard equipment,
and will fill your orders promptly on

WILLARD
24 Volt “B” Battery

6 Volt 20 A. H. “A” Battery. ...
BRADLEYSTAT
Vernier Filament Control.......... $1.85
CHIRAD
Knocked Down Variometer........ $4.00
Assembled Variometer, . ............ 5.00
BRACH
Lightning Arrester Gaps........... $2.50
(Outside Type) . . ...t 3.00
Accounts opened with Jobbers only who

place $1000 Orders. C. O.D. shipments
made only if 259, of list value accom-
panies order.

If your dealer does not carry above
items, we will ship direct, postpaid.

r

OMERVILLE RADIC LABORATORY]|

REMOVED TO LARGER QUARTERS AT

43 CORNHILL ST., BOSTON, MASS.

3
el

K'
o6 EVERYTHING:
WE SELLY

[\

MONEY for You

Spend an hour each day taking subscriptions for the ‘“Radio News.”
enjoy the work, Write for full particulars, Circulation Dept., RADIO NEWS, 53 Park Place, N. Y. C.

Add to your Salary—Make extra Pin Money.
Start a lucrative business of your own.
We'll pay you well and you’ll
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While one of this club’s fundamental pur-
poses is to promote and finance the installa-
tion of radio equipment in hospitals, it will
also use its influence to keep the broadcasting
art on its present high plane; enlarge mu-
sical and educational radio programs; keep
all members informed regarding develop-
ments, improvements and news of interest
regarding radio; answer, without charge, all
technical questions asked by members; re-
ceive and file articles written by members
for reference; lend the moral support and
influence of the club to those agencies en-
deavoring to eliminate the confusion of sig-
nals; promote fraternity and good fellowf
ship among members with the a2id of a dis-
til'?‘:tive official button and card of member-
ship

The organization committee includes Har-
old B. Coe of New York City, Charles W,
Payne of Philadelphia, F. R. McCray of
Los Angeles, Otto J. Palm of Cincinnati,
R. Gordon Craig, Ray Mansmany, and Fran-
cis G. Albertson of Pittsburgh, all radio
enthusiasts who are sparing no effort to
promote the interests of radio transmission.

Although the National Radio Club has
been assured the hearty cooperation of the
large manufacturers 1t will imaintain a
strictly neutral attitude in all matters of
equipment and its officers and directors will
be selected from radio enthusiasts not en-
gaged in making or selling radio apparatus.

A nominal membership fee of two dollars
will be paid by applicants who will have
issued to them a membership card and club
button. Among the possibilities envisioned
for the future by the club directors are
courses of instruction designed to enahle
members to pass examinations for operator’s
license.

Interested persons car get in touch with
the club by writing to Francis G. Albertson,
Secretary, 419 Fulton Bldg., Pittsburgh, Pa.

RADIO AT BUSINESS MEN’S
CONVENTIONS

A novel feature will be added to two
conventions of business men on July 1lth
and 12th, if the present plans of the Depart-
ment of Commerce are carried through.
The New England Shoe and Leather Asso-
ciation Exposition and an import and export
exposition are to be furnished by radio with
the latest news of foreign markets and
trade opportunities, through the Arlington
Radio Station. This information, received
from abroad by the Department of Com-
merce, will be broadcasted from Arlington
(NAA) at 8 p. m, on July 11th and 12th,
on a wave length of 2,650 meters.

A NEW LOUD TALKER HORN

WONDERFUL discovery was re-
A cently made by Ifather Odenbach, di-

rector of St. Ignatius College obser-
vatory, when a triton shell of porcelain was
tried out with a Magnavox to produce a
sounding horn effect. Popular music was
received with the utmost clearness and fine
detail through this device.

This ordinary shell, which may be found
resting harmlessly on mantel-pieces and
drawing room tables in thousands of homes,
used purely for decorative purposes, not
only greatly intensifies music and speech
when, the tip is ground off and the shell is
attached to a Magnavox or receiver on a
radio receiving set, but performs as well
a most remarkable feat of bringing out every
sound to the smallest detail.

A musical instrument perfectly tuned and
played well will offer remarkable music
through this horn, but let the instrument be
‘the least bit out of tune and it will at once
become evident. So sensitive is this device,
—termed an Analyzer by Father Odenbach—
that the faintest squeaking noise emitted
from a violin as the result of the application
of too much rosin on the bow, hardly notice-
able to the human ear, is nevertheless plainly
brought out by the Analyzer.

381

BRISTOL LOUD SPEAKER

TRADE MARK

AUDIOPHONE

PATENTS PENDING

PRICE, Complete -

Made and Sold by

THE BRISTOL COMPANY |

WATERBURY, CONN. FJ

OLD SOUTH BLDG.
BOSTON, MASS.

MONADNOCK BLDG.
CHICAGO, ILL.

DESIGN PATENT PENDING

114 LIBERTY STREET
NEW YORK, N Y.

BOATMANS BANK BLDG.
ST. LOUIS, MO.

WIDENER BLDG., PHILADELPHIA, PA.

WANTED

In Every Radio Club Everywhere

A Representative to secure yearly subserip-
tions to Science and Invention and Radio
News.,

The demand for these magazines will be
greater this fall and winter than ever before.
Every member of your club will want them
both.

We wish a special representative in every
club, to secure these subscriptions for us.

We will pay a most liberal commission—will
send you sample magazines, subscription
blanks, etc.

This is an opportunity to make some easy
money in your spare time—write today to

M:t. C. J. Wolfe, EXPERIMENTER PUB. CO.
53 Park Place, New York

For Radio Receiving Sets,
on two or three stages of
amplification. NO DIS-
TORTION of Music and

Speech. No Batteries
required. A marvel of
simplicity. Only one mov-

ing unit, comprising a
diaphragm and an arma-
ture attached directly to
it. Horn 15 inches in di- [
ameter. Handsome design,

bronze finish.

$40.00 It

FRICK BLDG. BOOK BLDG.
PITTSBURGH, PA. DETROIT, MICH.

RIALTO BLDG.
SAN FRANCISCO, CAL.

The New Improved
Lightning Arrester

ESSEX

Simplest, easiest to install,
safest. Yet it costs less
than most arresters.

At All
Good ‘i)ealeu $ 1 . 50

Azl for ESSEX Products

Tuning Coils, Double Slider, $2
Mounted Crystals, 25¢
Fixed Condensers .001 MFD, 70¢

Dealers Write for Discounts

ESSEX MFG. CO.

115 MULBERRY ST.
NEWARK, N. J.
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HEAD SETS THAT GIVE SERVICE

WESTERN ELECTRIC HEAD SETS
tested and de- s

signed by ex-
perts.Very light
and sensitive.

$15.

Brown Phones

$16.

Selbt Phones
$14.
Auth Phones
$8.

Federal Phones

$8.

For charwmg smrage bactenes~110 Volts A. C.
r D. Generator; Qutput—~8 to 10 volts.
g Amperes D. C $40

AETACO HEAVY ROTARY SWITCH

with special bearing and Bakelite Knob

Lightning Switches
600 Volt—100 Amp.

$3.60 ¢ =
Arkay Horns . ........... . .55.00 ]
=
King Am-plitone. .. ...... $12.00 EER

CABINETS—AIll Sizes and Prices
Everything for Radio—Send 10c¢ for Caialog N-8
---DEALERS’ INQUIRIES INVITED---

AMER.ELECTRO TECHNICAL APPLIANCE CO.

227-229-235 Fulton St. NEW YORK

THE McTIGHE STORAGE

B BATTERY
QI y .

I GHTING

r

1 INSERT AoDiTiONAL CiRcusr
VBAYTERIES HERE
I

Acurinurt
Rao

LEAD RoD

&8 BATTERY RECTIFIER

The McTighe Storage ‘B’ Battery is of the
alkaline type, is the most satistactory source of
plate potential, and can be charged from vour light-
ing circuit for less than one cent. Can also be
charged from farm lighting systems.

In ordinary service a one-hour charge will last
for several weeks.

The Batters is furnished in a 24 volt unit in
an_ attractive case.

is noiseless and cannot be injured by acci-
deutal short circuit, overcharging or by standing
idle.
Descriptive leaflet on reguest

PRICES
Battery $4.00
Rectifier .
Rubber Filler................. .25

F.0.B. Irwin, Pa.

ECONOMIC APPLIANCE CO.

Successors to McTighe Bailery Co.,
Water Street - - IRWIN, PA.

STORAGE BATTERIES and
RECTIFIERS

AMERICAN BATTERY CO.

2056 N. Racine Avenue
Established 1889

CHICAGO

Jazz would soon cause its own destruction
if received through radio outfits employing
this horn, according to Father Odenbach.
Since it brinfrs out every possible sound,
jazz when recewed and analyzed throucrh

the shell becomes a medley of noises Whlch‘

may be summarized at one-third dissonance,
one-third poor tuning and the rest insane
noiscs.

The idea for the use of the triton shell
as a sounding horn was prompted by the
close resemblance it hears to the human
ear. It contains four spiral layers—a sort
of winding staircase—commencing at the tip
and broademno out at the shell. The vibration
of the shell and the winding aperture are
the clements which produce the sounding
horn and analyzing effects.

To employ a shell to act as a sounding
horn one needs only to grind off the tip
to form an opening of about one-half inch
in diameter. The next step is to chisel out
the interior at the aperture forined, then to
continue chiseling out znd opening up the
spiral layers of about thc size of a fore-
finger. That accomplished, mount the shell
on a small block of wood made ready to
hold the shell in place and having a bore
through it to permit the sound to pass into
the shell. The shell may be made to rest
firmly on the block by applying some seal-
ing-wax at the place where the shell fits
into the block. Finally, attach a rubber hose
from the Magnavox to the bore in the block;
garden hose will do for this purpose.

There is a distinct object in recommending
the usc of a rubber pipe between Magna-
vox or receiver and the horn. It has heen
{found that with the use of the rubber pipe
a much softer and clearer tone may be had
and it is also free from foreign sounds, es-
pecially as the case may be where a metal
tube instead of a rubber hose is employed.

The following types of shells will prove
excellent sounding horns: Triton, Murex,
Strombus, Pteroceras, Buccinum,.

In selecting a shell. one should be pro-
cured which has a wide and clear opening
at the mouth; the wider the opening the
better. A shell about the size of a medium-
sized cocoanut will do nicely for receiving
radio concerts in the home.

A SIMPLE VERNIER

One of the most important things con-
fronting the amateur in receiving long dis-
tance phone is the micrometer adjustment
of the rheostat. Anyone, however, having
two tubes, may have his own vernier.

For example, we hear a broadcasting sta-
tion, at 91° on the dial of the detector rheo-
stat we hear his C. W, The amplifying tube
gives the best amplification at 100°. If the
detector tube is turned backward the least
bit from 91°, the phone is lost; if it is
turned up the Icast bit toward 91°, the C. W,
is heard. We now know that the correct
voltage of the detector tube lies between 90°
and 91°. Set the rheostat of the ampli-
fying tube at 75° and adjust the detector on
the verge of the C. W. TIf the dial on the
second tube is now moved slowly toward
100°. it will slightly decrease the current in
the detector, thus making the phone audible
and giving a vernier. If two separate fila-
mcn]t hatteries are used, this stunt will not
work.

Contributed by Paur S. Fox.

Fading and Old Man Static
By A. F. Van Dyxke*

Many inquiries have been received lately
by WGY, the General Electric Company
radio broadcasting station at Schenectady,
secking light on static phenomena and fad-
ing. It is the purpose of this brief article
to attempt to answer such inquiries with the

*Radio Engineer, General Electric Co.
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Immediate Delivery

3" Dial moulded of Bakelite with inlaid white

enamel markings. Brass insert, which may
have 3 or 14 inch hole, is cast in dial proper,
which insures perfect alignment.

OUR PRICES ARE EXCEPTIONALLY LOW
Dealers—uwrite or wire for discounts

The R. F. Ehier Specialty Co.

24 N. Canal Street - DAYTON, OHIO

e
AUTH

Supersensitive Phones
2200 ohms, list price $8.00

To get the best results from your set use
AUTH Phones

VARIABLE CONDENSERS
11-23-43 Plate
List $2.75—$3.25—94.00

These are variable condensers that are highly
efficient and exceedingly well made.

Dealers Write for Attractive Proposition!

RADIO DEPARTMENT OF

SIGNAL SYSTEMS
SERVICE CO.

1E.42d St.,, NEWYORK CITY

WE HAVE EVERYTHING
A Complete Stock of
RADIO SUPPLIES

Panels cut and drilled to your order.
Free Technical Advice
RADIO DEPT.

ELLIOTT ELECTRICAL SUPPLY CO.
68 East 116th St. EW YORK CITY

HARLEM 8600

ed.) Open and test thonsands of different

locks. Tell you instantly if your door or

padlocks are burglar proof. Serve in emer-

gencies, too. Thousands of sets in daily use

among detectives, policemen, contractors,

locksmiths, firemen, mechanics, travellers,

home and hotel owners, etc. Cive feeling of security and
protection worth many times thexr cost. Novel key chain FREE, Send
$1 today. Agents Wanted. ntion if, interested when ordering.
Master Key Co., 134 Manhattan Block, Milwaukee, Wis.

Only keys of their kind in e\létence—(patent- s

New Design TU-WAY Plugs, Head Sets, Jacks
Variable Condensers, Rheostats, V-T Sockets
If your jobber does not carry our products, write us direct
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WARREN RADIO LOOP

LESS

PRt A
e Eod

e
=)
Tt

WARREN
RADIO LOOP

patmT rrmlur.7
AYPE A-73
100,500 METERS

AUTACTRED
VDE CO RADIO MFG CU, e

aspURY PRGNS ,.n;_r‘-g‘;"
- T
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IF DAD SAYS—

“No AERIAL ON THIS HOUSE” don't aliow
his QRM to worry you, but purchase a
WARREN RADIO LOOP

HELN

The LOOP that made the Radio Roller Chair famous
on the Boardwalk at Asbury Park, N. J.

| Type A737 (300-700 meters).......... $10.00

Type A7236 (175-1000 meters). ... ....... 12.00

Send your order lhrough vour dealer or direct
to us with his name.

V-DE-CO RADIO MFG. CO.

Dep’t N ASBURY PARK, N. J.
Send for bulletin No. Tror

VULCANO

RADIO TORCH

Self-Heating Soldering

Iron, blow torch com-~

bination.
Postpaid for

$2.50

Latest
Device

1G
HIT

with electricians and
mechanics. Points on Radio
soldering FREE. Certificate
of honorable mention from Radio
Inst. of the N. Y. Evening Mail.

AGENTS WANTED

NATIONAL RADIO SALES CO.

32r UNION SQ., N.Y.C.

For Reliable Broadcast Reception Use a

. )
“Cramer Radio Broadcast Receiver
Handsome in appearance; simple in control; highly
efficient in operation, it recelves concerts with remark~
able clarity. Fulfills every desirc of those who are
particularly exacting in their requirements. Price,
without receivers, batteries and tube, only 835.

Prompt shipment.
Order one today or send for circular
W. R. Cramer Co. Omaha, Nebr.

presumably because of the greater influence
of the sun on the earth and its atmosphere
during that season. Unfortunately, no way
of avoiding this difficulty is known today.
The transoceanic radio stations have to be
equipped with high power apparatus in order
to work thlou0h the bad periods of the day
and year, although at certain times of the
day and year less power may be used, as
cvidenced by the successful trans-Atlantic
transmission by low power amateur stations
during the past winter.

TFor the sake of clearness, wc have so far
described the cause of fading signals as duc
to obstructions in the path of the radio
waves. Actually, the radio clouds some-
times reflect the waves, much as a mirror
does a light wave, and so very peculiar re-
ception effects are sometimes noticed. Some-
times the signals are made stronger instead
of weaker, sometimes they may be lost alto-
gether, as the several effects of reflections
and absorption combine,

And now let us consider for a moment
that arch enemy of radio—Old Man Static.
When Marconi first began to reccive mes-
sages over distances of a few miles, he
notcd besides the signals he was hbtellmg
for, noises which had nothing to do with
the signals, and every recciving operator
since that time has heard thosc same dis-
turhbing and interfering noises. These noises
have been called strays, or atmospherics, or
static, aud the ehmmatlon of . them is the

most important problem in radio communi-
cation today. The intensity of this disturb-
ance is diffecrent at different parts of the
earth's surface, being progressively worse
from the temperate to the tropical zones.
The intensity of static varies greatly with
the seasonts of the year. For example in
the northern part of the United States it is
practically absent during the winter months,
increasing during the spring, and is most
severe during the summer. There are at
least two or three kinds of static, hut the
most troublesome kind is the one which is
due to traveling electric waves, in nature
just like radio waves, and caused by elec-
trical disturbances somewhere in spacc. A
lightning flash produccs a traveling electric
wave, much like a radio wave, and if we can
assume that lightning flashes, large and
small, are occurring continuously some-
where, we have a reasonable explanation of
static. Of course, these discharges are not
all lightning to the earth, the majority being
smdll discharges inside of or between clouds
Also it is probable that the continuous
atmospheric changes above the surface of
the carth, such as the formation of water
vapor clouds, are accompanied by electrical
disturbances which travel to the earth.

We know that static is worse in the sum-
mer when variations in the atmosphere are
greater and more frequent. Also it is often
observed in the winter time that the forma-
tion of snow causes static, Without know-
ing definitely thc origin of this disturbance,
it seems safe to assume that the actions
which take place in our atmosphere, due to
the air, the sun, sun spots, water vapor, etc..
are resp01151b1<, for the creation of these
irregular, irresponsible and very trouble-
some  waves which we call static. Since
they arc so much like the radio waves in
nature, no way has yet been found of elimi-
nating them completely. Progress has been
made in the last few years, however, and
the transoceanic stations are much more free
of this interference than formerly. The
problem of complete elimination of static
is the most difficult one in radio, and if
solved we shall have a new epoch in radio
because the power of transmitting stations
can he greatly reduced and the reliability of
commuy.itation increased.

DAMPED OR UNDAMPED?

Marcel waves are another kind of waves
affected by a storm.

By A. J. deLong
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"'"RED-HEADS"

THE LAST WORD IN
RADI1O R‘ECEIVERS
at your dealers or

Bel‘i,d direc] t{)s
(2 £0mamn- (A

CIEVELAND, _OHIO. P

Always insist upon getting
N A A Arlington
Tested
Radio Crystals
The original Tested Minerals
Galena, Silicon or Goldite, 25¢ |
Mounted in Brass Cup, 40c
THE NEWMAN-STERN CO.
CLEVELAND ~ - OHIO

When you see the name
TEAGLE on a radio in-
strument you know that
it is a better picce of ap-
paratus. Send for catalog.

Teagle Radio Division of

5 PIX)
'I'l-[E NEWMAN'STBRN €O- CLEVELAND”OHIO

- L2
Radio Supplies
Clapp-Eastham, Paragon, Westing-

house RECEIVING SETS

Western Electric, Baldwin, Mur~
deck and Brandes PHONES

Cunningham Tubes
Magnavox Loud Speakers
Remler Products
Radio Corporation Apparatus
2215 Volt Tapped B. Battery, $2.75

ELECTRIC SUPPLY 0.

Everything in Radio
PORT ARTHUR, TEXAS

Audio
Frequency

Thornton
amplitving | ransformer

“The Transformer
Supreme”’

We still have territories open
for Jobbers
Write for particulars

Thornton
—~ Transformer Co., .

A

" 30 Ghurch $t., New York

C. W. APPARATUS OF ALL KINDS
Detector and One-step Amplifier in cabi-
NelS. . e e $
C. W. Chemical Rectifiers, complete,
500 mill-amp. Cap. 14 jars, will
handle 14 amp. at 1,000 volts or less.
Incabinets...............cooeii.ts
Prompt shipment
JONES ELEC. & RADIO MFG. CO.
120 E. Lexington St. Baltimore, Md.

35.00

OUR 3 FACTORIES

are dedicated to building only the best kind of
Radio Apparatus. Our complete line of sets and
parts carries our unqualified guarantee,

FREED-EISEMANN RADIO CORPORATION

225-4th Ave. NEW YORK
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an Unusual Broadcast

By HOWARD S. PYLE, R. E

On the evening of Wednesday, June 14,
National Flag Day, a distinct departure
from the usual method of broadcasting en-
tertainment was performed by a radio com-
pany at Cincinnati, Ohio.

It being one of their regular program
evenings, “and also being the date set for
the anniversary exercises of the Cincinnati
Lodge No. 5, B. P. O. E, it was decided
to combine the two, and broadcast the entire
program of the Elks in place of the regular
concert by artists who sing for WMH, At
first hand this sounded as though it would
be a simple task, inasmuch as the exercises
were to be held less than one-half mile from
the broadcasting station. It was thought
that a direct line extending the microphone
to the band-stand in Eden Park, the scene
of the activities, would serve the purpose.
It was found impossible, however, to secure
a direct line, the only arrangements that
could be made being to use a loop of cleven
miles of wire, which ran through two tele-
phone exchanges. This, it will be readily
seetl, presented considerable engineering dif-
ﬁcultles, which were finally overcome after
two days of continuous experimental work,
but the voice finally passed satisfactorily
over this great stretch of .wire, and trans-
ferred to the air at WMH.

It was found impossible to use the ordi-
nary amplifying circuits for speech pick-up,
due to considerable induction, as the line to
the broadcasting station was a paralle] con-
ductor, bound in a cable with numerous tele-
phone trunks. It was therefore necessary
to develop an entirely new type of circuit,
which is believed to be a distinct step for-
ward in radio broadcasting of programs at
a distance from the transmitting station.

As to the results obtained, the reports
which were received by telephone, in person,
and by mail were to the effect that nothing
to equal it had ever been heard from any
other broadcasting source. The modulation
was said to be as nearly one hundred per
cent perfect as it would be possible to
achieve. The strength of the signals was
enormous compared to their fornier strength
using conventional circuits.

The entire program was run off without a
hitch, and the microphone placed at the scene
of the cxercises not only picked up the
speakers and band, as well as the applause
of the crowds, but also very clearly and
distinctly gathered the steani-whistle signals
from a passing river boat about two miles
distant. Not the slightest distortion or for-
eign noises of any kind were encountered,
and it is believed that a distinctive step for-
ward in long distance broadcasting has been
obtained.

Book Review
RADIOPHONE RECEIVING
By

Erica Hausmanw, Sc.D.,
Avrrep N. GovLpsmita, Ph.D,,
Louis A. HazeLting, M.E,,

Joun V. L. Hocan

Joun A. Morecrart, E. E.,
Frank E. Canavacion, EE.,
Ropert D. Gisson, E.E,, and

Paur C. Hoernzr, E.E.

Cloth covers, 5"x715”, 179 pages, with
photographs and diagrams. Published by D.
Van Nostrand Company, New York.

This work marks a new departure in radio
text books. The various chapters are written
by different authors, each of whom is an
acknowledged authority on the subject
treated. The chapters are arranged in the
natural rotation which would be selected
by a single author and combine to form a
most complete and descriptive treatise of the
various aspects of radiophone reception. Al-
though the authors are well-known Profes-
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KENNEDY

Universal Regenerative Receiver
Type 110

Government, commercial,
amateur, special and all
broadcasting stations. Cou-
pled with Kennedy Ampli-
fier Type 525 it affords the
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of Radio.

Type 110 Receiver can be made to detect,
regenerate, or oscillate at will, with high
efficiency, over its entire range of 175 to
25,000 meters.
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K.Q.V.—Pittsburgh—BROADCASTING STATIONS—Washington, D. C.—W.M.U.

For Best Results Use the Stromberg-Carlson Radio Headset

The Stromberg-Carlson No. 2-A Headset reproduces broadcasted, long-
distance vocal or musical sounds with unequalled distinctness. Fine
tonal qualities, extreme sensitiveness and superior construction are its
important features.

Order Above and Following Highest Grade Supplies by Mail

Immediate deliveries on all items listed

Aeriola Senior Westinghouse Receiver ..$ 65.00
Aeriola Grand Westinghouse Receiver . 325.00
DeForest Radiohome DT 700

less Batteries, Bulbs and Headset......................... 36.00

DeForest 2 stage Amplifier DT 800 .
less Bulbs and Batteries.................................. 35.00
Simplex Variometers.. .. ... ..o i 5.00
Stromherg-Carlson King Amplitone Horns.. . ... ... .. ... . 12.00
No. 2A Headset Holtzer-Cabot Headset. ... ..o, 7.50
UV 201 Radiotron Detector Bulbs, each, 6.50
5 No. 766 Eveready VT Batteries, each 44444444 3.00
$ . O Gould 6 volt, 60-80 ampere Storage Batterics 23.00

Enclose Certified Check or P. 0. Money Order, including postage

DOUBLEDAY-HILL ELECTRIC CO.

WASHINGTON, D. C. Radio Catalogue on Request PITTSBURGH, PA.
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sors and Engineers, they have purposely
chosen the simplest language in their ex-
planations, and have avoided the use of
highly technical expressions or mathematical
formula. The authors have presented in a
clear and simple manner the methods and
apparatus used for radiophone reception.
The book will appeal to the layman, the
novice and the amateur radio enthusiast alike.

THERMIONIC TUBES IN RADIO
TELEGRAPHY AND TELEPHONY

By Joun Scort-TAGGART

Cloth covers, 5%"x814", 424 pages with
illustrations and about 350 diagrams. Pub-
lished by the Wireless Press, Inc, New
York.

This latest book by Mr. Scott-Taggart
possesses something of value to all engaged
in radio work, from the engineer to the
operator and experimenter. The method of
presenting the subject is such as to be
easily understood by the student without
previous experience; nevertheless, the sub-
ject is gradually expanded so as to cover
the whole subject of vacuum tubes in suf-
ficient detail to make the student ultimately
independent of a text-book. Throughout
the volume theoretical circuits have been
invariably followed by actual, practical
working arrangements. It is the most com-
plete book on the subject of vacuum tube
theory and operation.

HOME RADIO
By A. Hvyatt VERRILL

Cloth covers, 414”x7”, 115 pages with il-
{ustrations and diagrams. Published by Har-
per & Brothers, New York.

No attempt is made in this book to enter
deeply into an explanation or discussion of
the scientific phase of radio transmission.
It is intended and designed particularly for
the use of amateurs, boys, and those who
wish to know how to make and operate
wireless telephone instruments. The author
has made his explanations as brief and
simple as possible with numerous diagram-
matic figures to illustrate the subject treated.

HOW TO MAKE COMMERCIAL
TYPE RADIO APPARATUS

By M. B. SLEEPER

Paper covers, 594"x8”, 159 pages with
illustrations and diagrams. Published by
the Norman W. Henley Publishing Com-
pany, New York.

This work illustrates many of the stand-
ard commercial types of receiving and trans-
mitting apparatus. The circuits used and
a brief explanation of their operation are
given. The book is written and illustrated
with the idea that the experimenter will
benefit and get many ideas which will help
him in the perfecting of his own equipment.

THE A B C OF VACUUM TUBES IN
RADIO RECEPTION

By E. H. Lewis

Cloth covers, 5”x7%:”, 132 pages with
numerous diagrams.

This book 1s written to satisfy the desire
for elementary information regarding vac-
uum tubes as used in the reception of radio
telephony. Mathematics has been especially
avoided in the treatment of the subject, and
no technical terms are used without their
meaning being clearly given. The practical
questions and answers will be of value to
those who are contemplating the installation
of receiving equipment or who are obtaining
unsatisfactory results through lack of insuf-
ficient information.

Radio Cabinets

UILT of the finest select mahogany, walnut and

quartered oak—by an organization of men

who have had many years’ experience in the
production of fine cabinetwork and finisting.

Blandin Triple A cabinets are an economy, be-
cause their quality and appearance add greatly to
the intrinsic sales value of receiving apparatus.

It will pay you, manufacturers and distributors,
to write now for quotations on regular or special
sizes.

You will then be assured of deliveries this fall.

BLANDIN PHONOGRAPH COMPANY, Inc.
1200 SIXTEENTH STREET
RACINE, WISCONSIN
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The more you know about
radio, the more you will
realize the importance of
good insulation.

possesses all the properties
essential to radio insulation
and in addition shows in
appearance its exceptional
quality.

Condensite Company of America
BLOOMFIELD, N. J.
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enabling any-
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DIAGRAMS
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FREQUENCY

to rig- [RYOMNTES
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wireless [JACED
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telephone out-
fit from the
simplest crys-
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circuit, to the
most ultra-
modern regen-
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amplifying
radio set.

TITLES of DIAGRAMS

Single Slide Tuning Coil with Crystal Detector.
Double Slide Tuning Coil with Crystal De-
tector.

Loose Coupler with Crystal Detector.
Regenerauve set, using 2 slide tuner.

Plain Audion Detector Circuit.

Feed-back Circuit with a Loose Coupler.
Armstrong Feed-back Circuit.

Standard Short Wave Regenerative Set.
Honey-comb coil Receiver for all wave lengths.
Short wave regenerative set, with 2 step Ampli-
fier.

II.
12,

13.
14.

15.
16.
17.
18.
19.
20,

Combination Cireuit for Long and Short Waves.
Detector and Two stage Amplifier with auto-
matic Filament control Jacks,

Single Circuit Regenerative Tuner. .

1Cm:ult for elimination of induction from power
ines.

Loop Aerial Receiver.

Radio and Audion frequency amplifier.

Circuit of a C.W. Transmitter for low power.

5 Watt Radio-phone.

10 Watt Phone and C.W. Transmitter.

High Power C.W. Transmitter.

COMPLETE SET OF 20 RADIOPHONE DIAGRAMS

consisting of twenty blueprint diagrams, size 814 x 1134 inches, and one four page direction-pamphlet, 814 x 1115
inches, containing: Illustrated Symbol Key Chart, Direction How to Read Diagrams, How to Follow Circuit,
etc., and explanation of each diagram. All contained in heavy, two color printed envelope, size g x 12 inches.

PR(CE 50 FOR THE COMPLETE SET
c OF 20, SHIPPED PREPAID
Either Direct from us or for sale by the following responsible Dealers:
Meyberg Co., Leo J., San Francisco, Cal. | Rose Radio §upply New Orleans, La.

Alamo Sales Corp. Indianapolis, Ind Fenno Co., R. F. N. Y. City
Am. Electro Tech. App. Co., N. Y. City | Fergus Elec. Co. Zanesville, O.
American Hdw. Stores, “Bridgeport, Conn. Findley Electric Co.  Minneapolis, Minn.
Andres & Sons, Julius, Milwaukee, Wis, { Ileron & Son, M. M. Trenton, N. Y.
Andrea & Sons, Julius Mason City, Ia, | Fuller Co., Seth W. Boston, Mass.
Anthracite Radio Shop Scranton,” Pa. | Gainday Klec. Co. Pittsburgh, Pa.
Associated Merchandising Corp., N. Y. C. | Galveston W’less Sup. Co., Galveston, Tex.
Atlantie Radio Co. Boston, Mass. | Greene, Jos. &. Boston, Mass.
Bamberger & Co., L. Newark, N. J. | GQurd & Co., Wm. London, Canada
Banister & Pollard Co.. Newark, N. J. | Hal Electrlc Co., Wm. Dayton, O.

Beckley-Ralston Co., The Chicago, IIl. | Hartford Llec. Sup. Co. Hartford, Conn.
Benwood, Specialty Co. St. Louls, Mo. | Hatfield Electric Co. Ingianapolis, Ind.

Blueburd Electric Shop, Jersey City, N. Y. [ Teustis, A B. Fitchburg, Mass,
Brode Electric Co. Los Angeles, Cal. | Hickson Electric Co.  Rochester, N, Y.
Brown, 7. Edw, Glenbrook, Conn. | Hiro Wireless Sup, Co. Marion, Il
Bunnell & Co., J. H.  New York City | Holt Electric Util. Co., Jacksonville, Fla.

California Elec. Co., S8an Francisco, Cal. | Hommel-Ludwig & Co. Pittsburgh, Pa.
Capital Radic Sup. Co. Indianapolis, Ind. | Hook Drug Co. Indianapolis, Ind.
Carter Electric Co. Atlanta, Qa. Huey & Philip H’dware Co., Dallas, Tex,
Central Radlo Co. Independence, Mo. | Hyghes Elec’l Corp. Syracuse, N. Y.

Newport, R. L | Jowa Radio Corp. Des Moines, Iowa

Chesapeake Elec Co. Baltimore, Md. Jenking, Lester New Bedford, Mass.

€ f f L
Chicago Radio Ap. Co. Chicago, XL N0’ > >
Cleveland Co., L. W. Kesselman-0'Driscoll Co., Milwaukee, Wis.

Portland, Me. | toupter Radio Go. Toledo, O.

Cloud & Son Macy, Ind. | Tijgeh Co., David New York City
Con. Radio & Elec. Corp. N. Y. City | King Radio Co. Pittsburgh, Pa.
Coptinental Elec. Sup. Co., Washington, | Kiaus Radio Co. Tureka, III.

c. Kluge, Arno A, Los Angeles, Cal.

Daxly Battery & Equipment Co., Pitts- | Knoxville Radio Co. Knoxville, Tenn.

burgh, Pa. . Kusel Co, D. & F., Watertown, Wis,
Delancey-Feleh & Co. Detroit, Mich. | Lehigh Radio Co. Bethlehem, Pa.
Delancey-Felch & Co. Pawtucket, R. I. leerty Ineandescent Sup. Co., Pittsburgh,
Detroit Electric Co Detroit, Mich.

Dewey Sptg. Goods Co. Milwaukee, Wis. leerty Radm Sup. Co. _ Chicago, IIL
Doubleday-Hill Elec, Co. thtsburgh Pa, | Linze Elec’l. Sup. Co. St. Louis, Mo.

Dreyfuss Sales Co. New York City | Titscher Elec Co. C. J. Grand Rapids,
Duck 0., Wn. B. Toledo, O. Mich,

E. S & E. Co. Hurtford, Conn. | Tudwig Hommel & Co, Pittsburgh, Pa,
Electro_Importing Co. N. Y. City | Luther, H E. Centerville, Ia.
Elite Electric Shop El Paso, Tex. | Manhattan Elec. Sup. Co.  Toledo, O.
Erie Book Stors Ere, Pa. | Marshall-Gerken Co. Toledo, O
Farley & MacNeill Boston, Mass. | McCarthy Bros. & Ford, Buffalo, N. Y.
Farrington & Clark Boston, Mass. | McMillan Bros. Pjttshurgh. Pa.

Federal Elec. Sup. Co, Detroit, Mich. | Merchant, A, P, & Co. Boston, Mass.

Consolidated Radio Call Book Co., Inc., 98 Park Place, New York City

Miinor Elec. "Co. Cincinnati, Ohio | Roy News Co., Fre'k J,  Toronto, Can.
Mohawk Elec. Sup. Co., Syracuse, N. Y. Sands Electric Co. ‘Wheeling, W. Va.
Montgomery-Ward & Co. Chicago, Ill. | Sayre-Level Radio Co, Phila., Pa.
Morehouse-Martens Co.  Columbus, Ohio | Schmidt & Co., R.  Rochester, N. Y.

National Radio Corp.

Atlanta, Ga Sears, Roebuck & Co. Chicago, 11l

Nat'l Radio Institute, Washington, . C. | Shotton Radio Mfg. Co. ~Scranton, Pa.
New England Motor Salss Co., Green- | Smith Radio Lab. Sarnia, Ont., Cagada

wich, Conn

Smith Novotay Blec., Inc., Charlotte. N, C.

New Era Shop Milwaukee, Wis. So. California Elec. Co. Los Angelés, Cal.

Newman-Stern Co.
Nichols Radio Sup Co., B]g Green, Ky.

Nola Radio Co. New Orleans, La. Sprott-Shaw Sehl.
Noll & Co., E. P. Philadelphia, Pa.
Northern Radio & EL Co., Seattle, Wash.

: " | Southern Elea’l Sup. Co,, S8an Diego, Cal.
Clevelang, 0. Southwest Radio Sup. Co. Dallas, Tex.
Vancouver, B. C.
Standard Drug Co., The Detroit, Mich,
Steiner Elec. Co. Chicago, I

Northwest Radio Serv. Co., Seattle, Wash. | Stelnmen Hardware Co.  Lancaster, Pa.
N. S.W. Bookstall Co. Sydney, Australia Sterling Electric Co., Minneapolis, Minn,

Paramount Radlo Sup. Co., Atlantic City

Stubbs Electric Co. Portland, Ore.

Pearlman’s Book Shop, Washington, D. C. | Sunbeam Elec. Sup Co. N. Y. City
Penn Radio Apparatus Co., Reading, Pa. Tuska Co., C. Hartford, Conn.

Penn,

Marconf Wireless Schl. Phila, | Union Elec. Surl "Co.  Providence, R. 1.

Pettingell-Andrews Co. Boston, Mass. | United Elec. Stores Co. Braddock, Pa.
Phila. Schl. of Wireless Tele., Phila., Pa,. United Electric Stores E. Pittsburgh, Pa,

Piedmont Electric Co. Asheville, N. C. | United Elec. Sup. Co. Boston, Mass.
Pioneer Electric Co. St. Paul, Minn. | U, 8. Radio Co. Pittsburgh, Pa.
Pitts Co., F. D. Boston, Mass. | Virginia Novelty Co., Martinsburg, W. Va,
Pitts. Radlo Sup. Co. Pittsburgh, Pa. | Warner Bros. Oakland, Cal

Pitts. Radio & App. Co., Pittsburgh, Pa. | Western Radio Co. Kansas City, Mo.
Port Arthur Radio Lab., Port Arthur, Tex. West'n Radio Elec. Co., Los Angeles, Cal.
Post Office News Co. Chicago. Ill. | Wetmore-Savage Co. Boston, Mass.
Precision Equipment Co.  Cincinnati, 0. { Wheeler Green Electric Co., Rochester,

Quaker Light Sup. Co., The Phila., Pa.

. Y. '
Radio Distributing Co, Newark, N. J. Whitall Elec. Co. Springfleld, Mags.
Radio Electric Co. Pittsburgh, Pa. | Whitall Electric Co. Westerly, R. I
Tadio Equipment Co. Boston, Mass, | Williamson Elec. Co. Seattle, Wash.
Radio Fquipt. & Mfg. Co., Minneapolis | Wilmington Elec. Spec. Co., Wilmington
Tadicelectric Shop Cleveland, O. | Wilson Co., Harold K,, Grundy Center,
Ray-Di-Co. Chicago, Il Iowa.

Reynolds Radio Denver, Colo. | Winner Radio Co. Aurora, Colo.
Reuter Electric Co. Cincinnati, O. Wireless Mfg, Co. Canton, O.
R. I. Elec. Equipt. Co. Providence, R. 1. Wolfe Electric Co. Omaha, Neb.
Riverside Laboratory Milwaukee, Wis. | Zamoiski Co., Jas. M. Baltimore, Md.
Robertson-Cataract El Co., ‘Buﬂals NY. Zibart Bros, Nashville, Tenn.
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OMPLETE SET

AMATEUR RADIO
By Mavurice J. GRAINGER

Paper covers, 5”x714”, 158 pages with
illustrations and diagrams. Published by
the James A. McCann Company, New York.

This book has been compiled especially
for the amateur owner of a radiophone re-
ceiver who knows little or nothing about
how and why his instruments work. It
satisfies the curiosity of the large and grow-
ing class of radio enthusiasts who desire a
simple explanation of the operation of their
receivers,

RADIO QUIZZ BOOK
By James E. Smirs

Paper covers, 6”x9”, 100 pages with illus-
tration and diagrams. Published by the
National Radio Institute, Washington, D. C.

The purpose of this book is to furnish
its readers with a suitable preparation in
the operating principles, constructive fea-
tures, diagrams of connections, maintenance
and repairs of radio cquipment used by com-
mercial stations. It also includes the essen-
tial laws governing radio communication,
together with useful formule and tables
employed in the solution of radio problems.
The answer to each question is given in a
clear and concise manner. These questions
and answers have been developed from notes
collected by the author during the past seven
years while training hundreds of students
for the United States Government Radio
Operators’ -License Examinations.

The most practical and highly perfected low priced broadcasting receiver made.
It will bring in Concerts, General News and Farm Reports exceptionally loud and clear
and will tune from 150 to 1800 meters. The tuning is exceptionally sharp with a
minimum of interference. We receive letters from all parts of the country telling us
that this Receiver has brought in concerts and voice for a distance of over 25 miles and
in exceptional cases 75 miles.

The complete outfit consists of a “SIDBENEL” highly sensitive speeially wired tuning
cabinet, handsomely finished in mahogany; 150 feet of solid copper wire for antenna:
porcelain insulators; a 1000-ohm supersensitive head receiver with leather headband
and telephone cord; a highly tested crystal detector and complete instruetions for
installation and operation.

Complete set, knocked down (no receiver)
Complete set, knocked down (with receiver)

MARINE WIRELESS POCKET-
BOOK

By W. H. MarRcHANT

Cloth covers, 4”x6%4”, 180 pages with
numerous diagrams and figures, Published
by Sir Isaac Pitman and Sons, Ltd., New
York.

This pocket-book is intended to meet
chiefly the needs of the practical marine
radio operator. The book is divided into
six sections and contains detailed instruc-
tions regarding the adjustment of the various
standard Marconi sets and those of the
Telefunken and Radio Communication Com-
pany. Uses of such testing and measuring
instruments as the wavemeter, decremeter
and galvanometer are described. Included in
the book are various tables which will be
of assistance to the operator.

CONSOLIDATED RADIO CALL-
BOOK

Published by the Consolidated Radio Call
Book Company, New York. Paper covers,
67x9”, 280 pages.

This latest edition of the call-book gives
the most complets list of the call-letters of
all ship and shors stations., For the con-
venience of steamship owners as well as
radio operators, the shore stations have been
arranged under two general heads: those
which receive and transmit commercial traf-
fic and those which are not open to this class
of service. The radio amateur in particular
will recognize the value of this book as it
gives authentic data on American amateur
stations. In addition to the listing of the
call-letters there has been included consider-
able timely information connected with pres-
ent radio development such as the radio
compass, radio cable and telegraph rates,
weather reports, press schedules, position
reports, and general radio procedure as well
as complete maps showing the locations of
the stations.

TESTS APPROVED FOR RADIO
RECEIVING SETS

The Bureau of Standards of the Depart-
ment of Commerce and the Electrical Test-
ing Laboratories of New York have ap-

Complete set, assembled, ready to use with 1000-ohm phone.

Complete, with extra long range coil..
Complete, with double concert receivers

If your dealer has not received his supply send check to us direct at once for imme-

diate delivery. OQrders shipped day received.

AT N PE .4

GUARANTEE

“SIDBENEL® sets are guar-
anteed to equal or surpass
in _performance any outfits
selling at triple the price.
Money back if not as repre-
sented.

IMPORTANT RADIO BOOKS

AT EXCEPTIONALLY LOW PRICES

Wireless Course in 20 Lessons

By S. Gernsback, A. Lescarboura and
H. W. Secor, E. E.
(10th EDITION)

A Course that tells you everything
you want to know about ‘“Wire=
less,”” starting off in lesson No.

by explaining the Principles of Elec~
tricity. By simple, easy stages, this
wonderful Course takes you into
‘“‘Wireless”” by the wuse of such
simple language so skillfully used
that of necessity you must under-
stand every word. There is a
whole lesson devoted to the Theory
and Mathematics of this epoch-
making subject, The last lesson s
devoted to a history of Wirelesa.

This Course has been considerably
revised in order that it meet some
of the many important changes
which have occurred in Radio
Telegraphy and Telephony within
recent ycar: Much valuable data
and illustrations concerning the
Vacuum Tube has been added. This
comprises the theory of the Tube
as a detector and as an amplifler,
and in addition has been included
modern  amplification circuits of
practical worth. Incidentally, space
has alse been devoted to the devel-
opnient. of the Radie Compass as operated and con-
trolied by the United States Navy with its consequent
great aid to present-day navigation.

Size of book is 7x10% inches, 160 pages, 350 iHustra-
tions, 30 tables.

‘““Wireless Course in Twenty Lessons”’
Cloth bound in Vellum de Luxe, $1 75
stiff covers, hand-sewed, gold stamped. .

S £~

o

w

THE EXPERIMENTER PUBLISHING CO. .

Book Dept.—53 PARK PLACE

vV F A TN

RADIO EQUIPMENT MFG. €0.| Radio

1663 Jerome Avenue
New York City

Manufacturers of Vacuum
Tube Sets, “SIDBENEL"
storage *'‘B”  bat-
teries (Pats. applied for);
switches, dials, taps and
other Radio accessories.

A Thousand and One Formulas
By S. GERNSBACK

A Laboratory Hand Book for the Experimenter and
for Lverybody whe wants to *“do things.”

A Book, brimful with very jm-
portant and priceless information,
collected and selected for years.
The recipes and formulas are classi-
fled in such a manner as to
available at once, witliout long re-
search.

Invaluable for Students, Engineers,
Physicians, Experimenters, ete.
Here are some of the chapter head-
ings:

Gements and Glues; Compositions of
All Kinds; Glass and Glassworking;
Ink; Leather Polishes; [.etal-craft;
Perfumery, Soaps and Extracts;
Phetography; Blue Print and other
Paper; Plating; Pyrotechny; Polishes
and Stains; Varnishes and Paints;
-Various Cieaning Formulas; Woad-
craft; Chemical Laboratory Hints
and Experiments; Mechanical Lab-
oratory Hints and Experiments;
Electrical Laboratory Hints and
Experiments,
Besides there are a score of tables
and hundreds of Tllustrations and Diagrams,
It contains 160 pages. The paper has been especially
selected to stand rough handling in laboratories.
Size, 6x9 inches.

“A Thousand and One Formulas”’
Cloth bound in Vellum de Luxe, $l 75
stiff covers, hand-sewed, gold stamped. L]

NEW YORK]
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104
PAGES

65
ARTICLES

175
ILLUSTRATIONS

16
PAGES
ROTOGRAVURE

EXCLUSIVE

RADIO ARTICLES A SPECIAL FEATURE

Radio News for August, 1922

ON ALL
NEWS STANDS

25c¢ The Copy

SUBSCRIPTION
PER YEAR

(12 Numbers)

$2.50

(Add 50c outside
U.S.)

away.

TELEVISION BY RADIO!

How Future Generations will see Baseball Games by Radio a thousand miles
An amazing story of a coming invention.

Don’t miss it!

Some of the Radio Articles in the July Issue

Freaks of Railroad Radiophone. French Radiophone Station at Night.
Receiver Makes You Hear Sounds from Afar.
Radio Broadcast.

Radio for the Beginner—No. 5—How a Radiophone
Radio Amplification—Best Methods. Simplest Radiophone Receiver.
Photos of Radio Broadcast Stations. Radio Oracle—Question and Answer Box.

The Radiophot—Television by Radio.

SCIENCE AND INVENTION is just chock full of interesting articles and illustrations that appeal to everyone. It
will hold your interest from cover to cover because it contains everything new in the field of science, invention and
mechanics. Quoted by hundreds of newspapers and magazines all over the world every month.
Its editorial contributions constitute the brains of the scientific world. [Its four-color
cover designs are both artistic and attractive

Partial Contents for July, 1922

POPULAR SCIENTIFIC ARTICLES

Popular Astronomy—The Earth Viewed ELECTRICITY
Editorial from the Moon Motor Hints — Electrical Ideas for the
Can the “Lusitania” Be Raised? Super-Microscope Reveals Nature’s Won- Motorist L
Unique Double-Deck Subway ders An Electrical Railway for the Kiddies
First Aerial Lighthouse in America Typewriter for Blind Experimental Electro-Chemistry
Airplane Wings Tested by Trailing The Radiophot — Television by Radio — How-To-Make-It Department

What is a Tooth Made Of?

Einstein Relativity Explained in “Movie”

Cooking by Solar Heat

A “Free Pendulum” Clock

Heat and Vacuum to Cure Ills

The Coal Bin of New York City

The Future of the Inventor

40,000 Degrees of Heat

Miracles of the Silver Screen

A Tunnel Thru the Earth!

Dr. Hackensaw’s Secrets—No. 7—The Se-
cret of Life

Experimenter Publishing Company
New York

53 Park Place

Coming Inventions No. 7
The Amateur Magician

PRIZE CONTESTS

Motor Hints—$50.00 in Prizes for Ideas
How-To-Make-I1t Department — $30.00

Prizes
Wrinkles, Recipes
Monthly Prize
Old Inner Tube Contest Winners
AUTOMORILES
Motor Hints—$50.00 in Prizes
Old Inner Tube Contest Winners

and Formulas—§5.00

The Oracle—Question and Answer Box
Patent Advice
CHEMISTRY AND ELECTRO-
CHEMISTRY
Chemical Experiments — Paper
No. 3—Qualitative Analysis
Fxperimental Electro-Chemistry—Third
Paper of a New Series
‘Wrinkles, Recipes and Formulas
CONSTRUCTOR ARTICLES
A Home-Made Telescope
Currentless Garage Door Bell

in Practieal

e e e e om Gw Em e S EE A
Gentlemen :

Please enter my subscription for Science and Invention
'for the term of one year for which I enclose herewith !
$2.50 (add 50c for postage outside of United States). l

R R R R R R l

| Address. .... ererienan v...State....... P .......I

lName.... ..... ereeenens +..Town.
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Beautiful

California
Redwood

Cabinets

OUNT your set in one of

these; polish, natural; you

will have handsomest outfit you

have ever seen. Also takes swell

mahogany finish. Knocked down.
Size: 6 in. deep, 6 in. high.

LENGTHS PRICES
5% in. - « - $1.25
7% in. - - - 1.50
10% in. - - - 1.75
16% in. - - - 2.50
22 in. - - - 3.25
Send money order or draft. Orders filled

promptly. Money back if not satisfied. Dealers
write for proposition.

H. C. Graham & Co.

310N. Broadway,  Los Angeles, Cal.

DEALERS! DEALERS!

‘We Are Distributors of

DeForest Radio Equipment

and

Western Electric, Stromberg-Carlson
and Mesco Phones

Western Electric Two-Step Amplifier
and Loud Speaker, Complete with
3 Tubes

Klosner Rheostats, Thordarson
Transformer, Variable Condens-
ers, Variocouplers, Variometers

Write for Prices Prompt Delivery

WHOLESALE ONLY .
ALDAN ACCESSORY CO.

Manufacturers’ Distributors

5 Columbus Circle, New York

=
IMMEDIATE DELIVERY
Westinghouse “RA” Tuner, “DA” two-
stage Amplifier.................... ... $100.00
Clnpp-Eastham “HR”  Receiver and
“HZ” two-stage Amplifier (Mahogany
CaSE8) L. im e 65.00
DeForest “RADIOHOME” Receivers;
each ....... . ..l 25,00
Navy type Loose Couplers, complete, with
Crystal Detector and Condenser; each. 10.00
Double Slide Tuning Coils; each........ 3.00
‘Western  Electric  §$12.00, 2200-ohm,
“Na.vy type Double Head Receivers;
ach .. ... ... 9.00

UV-201 Radiotron Detector and Ampli-
fying Tubes; each 5.83
Goods shipped promptly on receipt of Post
Office Money Order, and satisfaction guaranteed.

F. JOS.
1960 Franklin St.

LAMB COMPANY
Detroit, Mich.

3 Made of only new
materials. Battery
shown at left is our new 6-volt
100-amphr. Built especially for
$2500 Radio use. Three-year guarantée. Write,

= wire or phone us for our Radio Suppiy list.

JACKSON BATTERY COMPANY
1124R JACKSON BLVD. CHICAG®, ILLINOIS

proved in outline a method for immediate
use in the testing of complete receiving sets
manufactured for recciving radio telephone
broadcast. Improvements on these methods,
or new methods used in testing the equip-
ment submitted by the National Retail
Dry Goods Association, will be subject
to approval of the Bureau of Standards,
which will cooperate with the Electrical
Testing Laboratories in the establishment of
these methods as standard procedure.

It is recognized that there arc a great
many other organizations which would be in-
terested in, and benefited by, any action
leading toward the making of performance
tests and the standardization of radio equip-
ment, and it is desirable that the interest in
this work be coordinated as thoroughly as
possible.

There were present at the conference on
Testing and Standardization of Radio Equip-
ment, held at the Bureau of Standards in
Washington, May 26, 1922, Dr. C. H. Sharp
and Mr. H. L. Bedenbhendcr, representing
the FElectrical Testing Laboratones New
York; Mr. Harold R. Young and Mr.
Arthur Wiesenberger, representing the Na-
tional Retail Dry Goods Association; and
Dr. J. H. Dellinger, Mr. L. E, Whittemore
and Mr. J. L. Preston, representing the
Bureau of Standards.

The Investigating Committee of the Na-
tional Retail Dry Goods Association, com-
posed of F. W. Tully, Chairman, C. S.
Hammond, Joscph Fisher, S. J. Ryan and
Alfred Fanti, rcported that its members
very generally are becoming engaged in the
sale of radio receiving equipment. They
find that there is no information available
for them to use in the selection of good
apparatus and in the rejection of apparatus
which is not satisfactory in operation, and
is therefore detrimental to their established
good will in their communities.

There was considerable discussion of the
need for standardizing somc features of the
design and construction of radio receiving
equipment, {for measuring and rating the
performance, and for determining which re-
ceiving scts are of durable construction.
From the commercial standpoint, the In-
vestigating Committee of the National Retail
Dry Goods Association had defined the solu-
tion as being standardization, by responsible
manufacturers, of the efficiency of their
various receiving sets, marking plainly on
each instrument the recelving radius under
every atmospheric condition. “The discussion
brought out the fact that this is a very
difficult problem and one which is impossible
to accomplish by a brief statement or mark
on the receiving set. A large number of
factors enter into the determination of the
range over which signals can be received
with a given receiving set. These include
the strength of signals which the receiving
operator expects, the height and location of
the receiving antenna, the power of the trans-
mitting station, and its location with respect
to other stations which are capable of caus-
ing interference as well as the sensitivity
of the particular receiving set.

The great need for the development of
imethods for determining the performance of
radio receiving apparatus is a relatively new
one and has heen made necessary by the
recent large pruductlon of receiving sets
varying enormously in quality and perform-
ance. In spite of the desirability for de-
veloping thoroughly comprehensive methods
for obtaining complete information on the
performance of apparatus which would re-
quire a considerable length of time, the Na-
tional Retail -Dry Goods Association 1is
anxious to have immediate action which will
give such information as can be secured in
time to be of service to them in buying for
the fall trade. They desire that the reports
on the behavior of receiving sets be in such
form as to be easily interpreted by a non-
technical organization.

The present urgent need, therefore, is for
data on their comparative merits whlch is

391

“Why Use An Antenna?”’

The

“SUPER- ANTENNA”
Now Available

to the

Radio Public

The SUPER-ANTENNA is original

unit designed for reception over

lighting circuits.

It is fool-proof and shock-proof and
can be used effectually in place
of overhead Antenna.

No power current is used when oper-

ating witha “SUPER-ANTENNA.”

It operates on any electrical circuit

from 32 to 120 volts D. C. or A. C.

Wire or Write for
Quotations

SUPER-ANTENNA
COMPANY

Dept. 58

QUINCY - - - ILLINOIS
U. S. A,

Sole Distributors

“Why Use An Antenna?”
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Filament Rheostat for
Panel Mounting

No Magnetic Material
Used in Its Construction

Designed by Radio Engineers to insure
quiet, smooth, step-by-step action and
maximum sensitiveness. Its current capae-
ity is ample for the control of any re-
ceiving tube without overheating.

Both the base and the knob are made of
genuine Thermoplax. All metal parts are
nickeled.

The overall diameter is only 2% inches—
an important factor because of the limited
space usually available.

Price (East of Rocky Mountains), $1.00.

Get a C. R. L. Rheostat from your
Dealer or, if he cannot supply you, we
will send you one by mail postpaid for
$1.10.

Central Radio Laboratories
303 16th Street

MILWAUKEE - WISCONSIN

“Mayer’s Wonder” Set
A set, which by actual test, outrivals any crystal
machine on the market for clearness, loud tone
and receiving distance. This is truly a “real set”
with workmanship and material of the highest
standard. Consists essentially of a Mayer coil,
fized condenser, double slide and moisture-proof
detector. It is substantially built and defies
rough usage. You can only appreciate this re-
markable set by seeing it and listening in on it.
Base, 13x5 3 inches. Height, 6 inches.

Radio Supply Service
UP -TO -THE - MINUTE

The radio dealer needs a new kind of jobber
service to meet the demands of a new and differ-
ent business. North Ward Service is developed
especially to meet the need. Give it a triall

JACKS PARTS
#30 Single Circuit, Binding Posts (unre-
Open movable heads)

Fixed Condensers
Switch Lever
Duplex Adapter
Crystal Detectors
Double Slide Tuning
#33 5-Spring Automatic Coils

Filament Control Coils
Distributors for Brandes “Matched Tone” Phones

Get Our Prices and Discounts

NORTH WARD RADIO CO.

72E ORANGE ST., NEWARK, N. J.

#32 Double Circuit,
Closed

#31 3-Spring Automatic
Filament Control

immediately useful and which will be of
assistance in the ultimate standardization of
receiving sets.

The following outline was drawn up and
agreed upon as a suggested method for im-
mediate use in testing of complete receiving
sets manufactured for use in receiving radio
telephone broadcast reception. As methods
are developed which are more refined and
which give more specific and quantitative
information on the electrical design and
operation of the apparatus, these will be
applied to the best advantage.

PROPCSED SCHEDULE FOR TESTING RADIO
RECEIVING SETS

It is proposed to report on all sets
submitted for test in accordance with the
following schedule as nearly as practicable,
The design, construction and operation of
cach unit as well as the complete set will he
studied and the report given will be based
on actual performance and endurance tests
as well as a critical examination. Where
numerical values cannot be obtained, the
comparative merits of any wunit will be
rated as “good,” “medium,” or “poor,”

A, General Observations
MECHANICAL AND ELECTRICAL DESIGN

a, General exterior appearance.
(1) General symmetry :
(2) Convenience of design
(3) Workmanship
h. General interior appearance
(1) Wiring
Size and kind of wire used for
connections
Method of wiring
Loose or self supporting
Covered or bare wire
Method of making connections
Soldered connections
Connection lugs or terminals
Washers
Workmanship
(2) Mechanical design and construc-
tion of supports for coils, con-
densers, etc.

c. Photographs showing interior and ex-
terior views of set and also any in-
teresting untts

. d. Cabinets
(1) Size
(2) Material
Solid or veneered
Kind—wood, metal or special
composition
(3) Construction
Nailed, screwed, glued or jointed
(4) Covered or uncovered
(5) Finish
Stain, paint, varnish or special
covering
Workmanship
e. Panel
(1) Size
(2) Material
Wood, fiber or special composi-
tion
(3) Finish
Workmanship—edges and sur-

ace
Glossy or dull
Appearance
{. Provisions for making connections
(1) Number of and connections re-
quired to place set in operation
(2) Simplicity of making connections
Location, number and arrange-
ment of binding posts
(3) Binding posts
Type—design and construction
Removable—non-removable top
Small—medium—Ilarge
Metal or composition
Effectiveness of binding posts
g. Tuning Arrangement
(1) Method of tuning—circuits used
Single circuit
Two circuit
Three circuit
Inductors used
Condensers used
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Receiving Set with
Constat Phones

RADl Receiving Set for only $ 50
Including Constat Headph —
ATl the wonderful entertainment of the radio pro-

grams on_this dandy set. Cemprises double slide

tuning coil, adjustable crystal detector, condenser and

Constat headphones, all connected, ready for use.

Best materials, carefully made, thoroughly tested.

You couldn’t possibly make this set yourself for less

than $15. You can get it complete for just $12.50.

If Bought gSET . . . $7.00) Outfit,
Separately { PHONES, $8.00 { $12.50
AERIAL OUTFIT
100 fect Stranded Copper
Wire
6 Compasition Insula-
tors $1.65

$1.50. Sent to your door,
ready for making your
aerial. for just $1.65,
Save time, labor and
considerable money. Send
postal or express money
order. Every item guar-
anteed to give satis-
action,

BANISTER & POLLARD

208 MARKET ST., NEWARK, N. J.

FOUR SETS OF PHONES

will buy a set of Multiple Binding
Zsc Post Connections (patent pendn:lg)
which provide the only pr:;ctlcal
means of attaching as many as 4 pairs of
telephone receivers to a Dpair of ordinary
binding posts. B
Dual connection set provides same connection
in attaching Magnavox and outfit to storage
battery.
Either set will be sent postpaid upon re-
ceipt of 25¢ in coin or stamps. Satisfaction
guaranteed or money back.

PORTABLE WIRELESS TELEPHONE CO.
Dept. C, Commercial Bank Bldg.,
Stockton, California
Attractive Dealer’s Proposition

JOBBERS and DEALERS

Variocouplers, Rotors, Winding Forms.

Stators, in Genuine Mahogany.
Quick Deliveries. Wrile for prices.

ARTISTIC WOOD TURNING WCRKS
519 No. Halsted St., Chicago, 11l

TUBING FOR WIRELESS

SET OF 6 _ CARDBOARD TUBES IN HEAVY
MAILING BOX FOR §1.00

Postage Prepaid
Tach Tube is 12 Long with %” Wall. _Sizes are 3”,
314", 47, 4%", 5”7, 5%”. Make a Vario-Coupler.
Genuine Ganaerite Crystal, Postpaid 50 cents.
RUTHERFORD SUPPLY HOUSE
P. 0. BOX 125 RUTHERFORD. N. J.
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Kwiklite

WIRELESS ““B™ BATTERIES

Are Quality Batteries
Different from the Ordinary

They are made of Seamless Cells.
Every one is carefully tested for
noiseless operation before leaving
the factory and is guaranteed to
give longer life and better service
than any other battery made.

Send today for prices and full particulars
about this BETTER Battery.

THE USONA MANUFACTURING CO.
INGORPORATED
ONE HUDSON ST., NEW YORK CITY
TOLEDO SAN FRANCISCO

W=y, Storage

— )

P8 Dacteries
B for Radio
Work

A good dependabie bate
tery at moderate Cost,
built in every detail o
the best materials ob-~

6V, 0AH, % NZJ tainable

6v. soA R, %1 OF, ONE
6V, 100A H. 16 SEND F o808
6V 1OAH, $18 promptly attended to

Bridgeport Storage Battery Company
235 Remungron Street, Bridgeport, Conn

COLDMOUNT

OUR NEW CRYSTAL
No beat used to mount this crystal.
Dealers write for proposition.

RADIALL ELECTRIC CO.
187 Passaic St., PASSAIC, N. J.

JUST OUT!

€. W. MANUAL; only book

'The €.
of its kind on the market; rellg
. an

co.py, szt;;ES.e' 1$ llz'ogAG%?:
PACIFIC RADIC PUB. €O, fnc.
Pacific Bldg. $an Francisco
. N7 A7 ISP PR -2 ¥ P o i

It’s easy, make your own

INDOGR GOIL AERIAL

Drawing, R, F. Amplifier circuit
chart and tables giving proper
number of turns to put on
coll for any wavelength.” Com-
plete data covering 0 to 24,000
meters on two large sheets, $1.00.
Stamps not accepted.

C, A. DAVIS & CO.
2378 Champlain St., Wash,, D. C.

v

(2) Mechanical design and construc-
tion of apparatus
(a) Inductors
1. Windings
Dimensions
Number of taps
Varnished, impregnated,
ete. '
Condition of windings
2. Auxiliary parts
Coil supports, clamps, ctc.
Rotor shafts, bushings,
lead-in wires
(h) Condensers—variable or fixed
Size ‘and number of plates
Method of supporting
Insulation used
Bushings and bearings
(c) Tuning controls
1. Simplicity of adjustment
Number of controls
Convenience of controls
2. Design and construction of
Knobs
Dials
Switch levers and kno’s
Switch contacts
Other parts
h. Detector
(1) Type
Crystal or electron tube
(2) Design and construction
Crystal detector type
Kind of crystal
Method of mounting crystal
Method of adjusting
Ease of adjustment
Ruggedness of adjustment
Electron tube type
Type of tube to be used with
set
Rheostat
Electron tube socket
(3) Electrical properties
Sensitivity
i. Diagram of connections of complete set

B. Performonce Tests

A comparison against a “laboratory stan-

dard receiving set” will be made under ac-
tual working conditions.

a. Sensitivity, Audibility measurements

on received radio telephone service will be
made on the receiving set under test in com-
parison with a laboratory standard receiving
set when both are tuned to receive signals
from a given radio telephone transmitting
station.
then be given as the ratio (expressed in %)
of the audibility reading of the test set to
the reading of the standard. A “constant
impedance” audibility tneter will be used in
the telephone recetver circuit, In developing
this test method, several types of radiophone
transmitting services will be received and
the audibility readings recorded in each case.
Later a satisfactory average type of trans-

“The performance rating” will

mission may be agreed upon.
b. Sharpness of Tuning.

“region” will be developed.
c. Quality,

such as those given below:

Transmitting conditions
Subject
Male or female voice
Vocal or instrumental
Solo or company
Interference
Atmospheric
Station
Other facts observed
Rattles
Distortion
High vs. low notes
“Mushy” speech
Pure tone vs. chords

Observations
will be made of the region from which sig-
nals from the given transmitting station can
he heard. The best way of expressing this

The quality of music or
speech received will be rated as good, me-
dium or poor, together with a statement of
the transmitting conditions existing during
the time of the test and other facts observed

LWOOD=

RADIO
HEADSETS

The seventeen
years of practical ex-
perience in the mak-
ing of telephones and
receivers by this com-
pany assures you of
good design and
workmanship.

Elwood headsets
meet the exacting de- .
mands of. all pur-_
chasers of radio units .
and parts. Both re-
ceivers operate in uni-
son, insuring clear,
harmonious and un-
interrupted reproduc-
tion. Qur absolute
guarantee of the ohm-
age capacity of these.
headsets is your safe-
guard.

Receivers havemet-
al case, highly fin--
ished. Headbands
have sanitary fabric
covering, fully ad-
justable.
set packed in attrac-
tive carton.

We are also manu-
facturers of Binding

Posts, Contact
Points, Jacks and
Plugs for Radio

Work.

Elwood Electric Co., Ine.
Formerly Liddell Electric Mig. Co.

2-4 Randall Avenue
BRIDGEPORT, CONN.

2000 ohm
Headsets

37.00

3000 ohm
Headsets

Complete -
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Lisem—~i”

HEAD PHONES

The LISEN-IN Head Phone
is the acme of perfection in a
popular priced phone. It is
of the two-pole type, 3,000
ohm capacity, thus offering a
very high degree of resistance.
Built for hard usage, but ex-
tremely sensitive. Adjustable
to any shape head. Compact,
but feather weight. Sanitary
-head band.

Our faith in LISEN-IN Head
Phones is such that they are
sold on a money back guar-
antee basis if they fail to give
entire satisfaction.

The price is $7.50, including
two-headset receivers,sanitary
head bands, and forked cords.

Ask your dealer for “LISEN-
IN” PRODUCTS, manu-
factured by

NATIONAL RADIO
COMPANY

50 Union Square
NEW YORK, N. Y.

Live Wire Distributors

Write For Our Interesting
Proposition

Pignolet

RADIO
VOLT-
METER

One In-

Yy strument
Makes ALL
Tests

Write for
booklet with
suggestions

for testing and adjusting Radio Sets.

Pignolet Instrument Co., Inc.
[ 116 Liberty Street, New York, N.Y.

d. Wave length range. Measurement
will be made of the wave length to which
the recejving set tunes, using a dummy an-
tenna equivalent to a single wire 30’ high
and 75 long.

C. Endurance Tests

a. Vibration test. Set will be clamped on
a ‘“vibration table” and notes made when
various parts become loose.

b. Humidity test. Set will be placed in
a humid atmosphere and the effect noted.

This is understood to be an outline drawn
up with the desire for securing immediate
results. Additions and improvements will be
made in the methods by consultation and
agreement.

In order to cooperate to the fullest extent,
the National Retail Dry Goods Association
approves the furnishing, by the Electrical
Testing Laboratories to the Bureau of
Standards, of all copies of the test reports.
It is understood that these are entirely for
the confidential use of the Bureau of Stan-
dards in connection with their research work
on the development of methods for testing
radio equipment.

It is understood that the Bureau of Stan-
dards. will make measurements and calibra-
tions of the laboratory standards used by
the Electrical Testing Laboratories in their
tests for the National Retail Dry Goods
Association,

STATION KDKA IS FIRST AMER-
ICAN RADIOPHONE STATION
HEARD SOUTH OF THE
EQUATOR

KDKA, the radiophone broadcasting sta-
tion of the Westinghouse Company, at East
Pittsburgh, Pa., first station in the world to
broadcast concerts on a schedule basis and
pioneer in feature broadcasting, has estab-
lished a new record. It has been the first
of the American radiophone stations to be
heard south of the Equator, having bheen
picked up by a ship operator while in the
port of Iquique, Chile,

The news that KDKA had been heard
so far south—Iquique is approximately 4,200
miles from East Pittsburgh, Pa.—was con-
veyed in a letter written the radio division
of the Westinghouse Company by Mr. Frank
F. Reb, chief operator of the S. S. Santa
Luisa, who caught the signals.

It is quite possible that other call letters,
which Mr. Reb states in his letter sounded
like WFD, were WJZ, the call of the West-
inghouse Radio Corporation station at New-
ark, N. J. In any event Mr. Reb heard
two Westinghouse stations, KDKA and
WJZ, the same night, both of which are
located over 4,000 miles from Chile.

KDKA, whose call letters are never mis-
taken, has made history in radio hroadcast-
ing. Starting as the pioneer every time
a new feature was introduced it was usually
KDKA, or one of the other Westinghouse
stations, which was responsible. Now that
it has been heard over such an enormous
distance, some of the predictions made as to
long distance phone transmitting may not
look so improhable. It appears that every
day opens some new possibility for the radio-
phone.

“PEEP HOLES” FOR THE V. T.
FILAMENT

The radio enthusiast who drills his own
panels has doubtless found difficulty, as I
did, in making a neat job of the small “peep
holes” for the V. T. filament. An easy and
cheap way of making an extremely neat and
business-like job is to buy, or take from an
old pair of boots, a few small eyelets. If
worn shiny, they may be painted black again
to match the panel. These are inserted in
holes of the proper size, and will usually be
found to fit firmly, and the result is all

that could be desired.
Contributed by ~ E.L. JOHNSON.
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HORNE
Radio Production

is increasing by
tremendous strides.

OVER
80

important and
essential Radio
Devices

DISTRIBUTED
NATIONALLY

HORNE MFG. CO.

Sales and Two
Executive Factories
Offices in
30 Church St. 4 Jersey City

HORNE
A
D

RADIO PANELS
Solid Silicon Fibre

14° thick 3-16" thick 1{* thick

Panel ————
Size, Art Art Art

Inches No. Price| No. PricejNo. Price
6x7 P530 $0.45| P531 $0.60|P532 $0.75
6x101; [ P540 .60 P541 .90 1 P542 1.1
6x14 P550 90| P551 1.10( P552 1.30
7x18 P560 1.20 | P561 1.70| P562 2.00
9x14 P570 1.20 [ P571 1.70 | P572 2.00
12x14 P580 1.505P581 2.751 P582 4.75

RADIO CABINETS

Solid Silicon Fibre
Assembled Ready to Use Panels Not Included

Inside Dimensions
Panel ————— Art Price,
Size High Wide Deep No. Each
6x74 563" 6% 7 C640 $2.50
6x1035" 55" t 10 i C650 2.75
6x14% 5" 315" 7° C660 3.25
7x18° 6la7 | 17147 10 C670 3.50
9x14” 8157 | 1314° 10* C680 4.50
X 2 2
12x14* 1117 | 184" 10 C690 4.75

Parcel Post Prepaid East of Rockies

Radio Fibre Products Co.

250 Bergenline Ave., WEST HOBOKEN, N. J.

STEINER ELECTRIC CO.

115 N, Wells St,, Chicago

RADIO SUPPLIES

Branch Store—5239 N. Clark St.
Wholesale and Retail

hGenuine GANAERITE Crystalsj

Individually Tone Tested.

Most Sensitive Mineral Rectifler Developed.
Mounted Crystals, Postpaid, 50c.
Trade Discounts to Dealers and Clubs,
Now Delivering Promptly on Large Orders.

THE HARRIS LABORATORY
kze Cortlandt Street New York City. J
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Miscellaneous

Scenery for Hire

Tarman Quiney, Penna, DBroker in live animals and
birds of cvery description, List free, Silver Foxes, hunt-
ing dogs a specialty.

Settings for all operas and plays.
Grain, Philadelphia.

Catalog. Amelia

Make Big Money Opening Safes and setting combina-
tions. Wayne Strong, Box 1430, Los Angeles, Cal

Invisible Ink. Paper looks absolutely blank; little
warming reveals beautiful black characters; 25¢. Der
I\J;Jtt-ie. Specialty Laboratory, 9 Albion Ase,, Paterson,
N. J.

12-Tool Handy Set—>Made of best steel. The most
useful and practical tool on the market. Postpaid, $1.25.
National Specialties, 32r Union Square. N. Y. City.

Telegraphy

Telegraphy—(Morse and Wireless) and Railway Ac-
counting taught thoroughly. Dig salaries, Great op-
portunities. Oldest largest school. All expenses low—
can carn large part. Catalog free. Dodge’s Institute,
M 8t., Vﬂlparaisu, Indiana.

Nitrate Dope, greatest gver for cementing and insulating
wires. $3 gal.; $12.50 5 gals.; $75 barrel, Floyd Logan,
716 W. Supeuor, Cleveland, Ohio.

Wireless

Motorcycles—Bicycles

Don’t buy a Bicycle Moter Attachment untll you get
our catalog and prices, Shaw Mfg. Co.,
Galesburg, Kansas.,

Musical Instruments

Cornehst!, Trombomsts, Saxophonists, Clarinetists, send
for ‘“Free Pointers,” mention instrument.  Virtuoso
School, Buffalo, N, Y,

News Correspondents

Earn $25 Weekly, spare time, writing for newspapers,
magazines. Experience unnecessary; details free. Fress
Syndicate, 566 St. Louis, Mo,

Office Devices

Stromberg-Carison Phones. The professional headset at
the amateur’s price. Supcr-sensitive, comfortable, dur-
able. Impedance correct for phone work with modern
vacuum tubes. Equipped with five-foot polarity indicating,
moisture-proof silk cords. A real radio headset for
§7.30. Carrollton Radio Shop, Carrollton, Missouri.

Genuine Rusonite Crystals, Tested and guaranteed.
Mounted crystals postpaid, 50c. Trade discounts to deal-
crs, manufacturers, . J. Davis, 200 Ridgewood Ave.,
Prooklyn, N. Y.

Edison Nickel-tron Celis for ‘A’ Batteries: 1.3 volts,
225 ampere hours, $6.50. (Three of these cells will run
a V.T.-1 for 230 hours), 6.5 volts, 225 ampere hours,
$30. F.0.B. New York City, Edison ‘B’’ Battery ele-
ments, 6¢ per set, postpaid, A, J. Hanks, 608 Mont-~
gomery St., Jersey City, N, J.

Black Fibre Panels (nicely finished) 7x18x3/16 in.,
$1.25. Cut to order, 1c sq. in, Xmmediate delivery. Geo.
Il. Moilalian, Lowell, Mass.

A-l Galena,—Perfect, tested and guaranteed; tmbedded
in special metal, price 35¢; AA-1 Galena (genuine), 50¢.
postpald, National Specialties, 32R Union Sa., N. Y. C.

Addressing Machines, Multigraphs, Duplicators, Letter
Folders, Multicolor Presses, Check Writers, Dictating Ma-
chines, Lnvelope Sealers, Supplies, zbout half new cost.
Write for illustrated catalogue. Pruitt Company, 172
North Wells, Chicago.

Patent Attorneys

Patents. Protect Your Rights. Before disclosing inven-
tion write for booklet and blank form Evidence of Con-
ception to Dbe signed, witnessed and returned with rough
sketch or model of your idea, upon receipt of which I
will promptly give opinion of patentable nature and in-
structions. No charge for preliminary advice. Fighest
references, Prompt, personal attention. Clarence O’Brien,
Registered Patent Lawyer, 751 Soutbern Building, Washi-
ington,

Patents.—Send for form “‘Evidence of Conception” to
be signed and witnessed, Form fee schedule, information,
free. Lancaster and Allwine, 268 Quray Bldg., Wash-
ington, D. C.

Patents. Electrical cases a specialty. Pre-war charges.
B. P. Fishburne, 340 McGill Bldg., Washingten, C.

Millions_ spent annually for ideas! Hundreds now
wanted! Patent yours and profit! Write today for free
books—tell how to protect yourself, how to invent, ideas
wanted, how we help_you sell, ete., 301 Patent Dept.
Amencan Industries, Ine., Washington,

Patent Application filed on partial payment plan Trade-
marks, copyrights, ete. Milo B. Stevens & Co., 8% F
Street, Washington, D, C. Estab. 1864,

I Report If Patent Obtainable and exact cost. Send
for circular. Herbert Jenner, Patent Attorney and Mechan-
ical Expert, 624 F. Street, Washington, D. C.

Patents, Protect your invention today. Write for 1922
Illustrated Book Free. Radio-FElectrical, Chemical and
Mechanical Experts. A. M. Wilson, Inc., 306-12 Victor
Building, Washington, D, C. (Successors to business
established 1891 by A. M. Wilson.)

Patents

Radio Patents Financed. TIf you have a patent which
has already been issued we have a client who is in a
position to manufacture in large quantities, put it on
the market in connection with his well established Iine
of radio apparatus and pay you the royalty you are en-
titled to. Tresco, Davenport, Iowa.

Personal

Hindu Astrolegist, Dr., Himihia, of East India, the
world’s greatest clairvoyant astrologist, tells your life
story from the stars. Send date of your birth, 25 cents
stamp for frial reading., Dr. W. E. Himihia, Box 1088,
Savannah, Ga.

Success or Failure—Which is your destiny? Scientific
information ‘‘Success’” pointers and personality sketch for
10¢ and birthdate. Thomson-Heywood, Dept. 580 Chron-
icle Bldg., San Francisco, Califernia.

Exchange Cheery Letters with new friends! Send
stamp. Betty Lee, 425¢ Broadway, New York City.

Printing

Everything Printed.—Long run specialists. Samples.

Quality Printery, Marietta, Ohio.

Printing Presses

2x8 Metal Type Printing Press, $3; $1 with order,
balance C.0.D Cassisanian Advertising Ageney, Red
Lodge, Mont.

Radio Outfits and Supplies

Crystal Set That Gets Radio Concerts. Build it right,
boys. Plans and full instructions for building at low cost,
high grade fine _adjustable crystal receiving set, ﬁfty
Ic(ems postpald, Dept. BN, Shaw Mfg. Co., Galeshurg,

Song Writers

Song Writers!—Learn of the public’s demand for songs
suitable for dancing and the opportunities greatly changed
conditions offer new writers, obtamable only in our
““Song Writers’ Manual and Guide,” sent free, Submit
your ideas for songs at once for free criticism and ad-
vico. We revise poems, compose musle, secure copyright
and facilitate free publication or oumght sale of songs.
Kunickerbocker Studios, 319 Galety Bldg.,, New York,

Amateurs—Make your A and B battcries, we furnish
material and instructions. Everything to make set de-
scribed in Popular Science. Stamp for catalog. Pacifle
Serew Co., 645 N. E. 53d St., Portland, Oregon,

Ten Per Cent Off on Detector and Amplifier Tubes.
Twenty-five per cent off on Burgess batteries. Order from
ad or send for our price list. Radioc Supply Co., Weed-
man, Til.

Build_Your Own Radiophone.
cents, Radio Service Inmst,, U. 8. 8.
ington, D. C.

Instruction book, ten
Bank Bldg., Wash-
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'THE NEWAMCO
Adjustable Triple Coil Mounting.

Adjustable bearing feature and locking
device when station is tuned in.

THE UNBREAKABLE DIAL

This handsnme dlal is made
of UNBREAKABLE mate-
rlal, hlghlv polished and
adoptl!d by the [leading
manufacturers on the most
exponsive sets Inthe mar-
ket today. The high pelish
and fine finish makes these
UNBREAKABLE dlals very
attractive and fast sellers.
NOT A METAL DIAL.
Our production Is large and
your orders will receive
immediate attention.

Triple Coil Mounting List Price. . $5.00
3” TUNBREAKABLE Dial.... .70
3" « “. .90

Jobbers write for special discount.

ASTORLOID MFG. CO., Inc.

Hi-Grade Radie Parts of AIl Kinds. Immediate ship-
ments. Send for price list. Everything guaranteed.
H. Stover & Co., Chamber of Commerce Bldg., Pitma
burgh, Pa.

Hook-Up Your Dwn Set—We furnish complete parts
for 150 to 650 meter regenerative sets, Send stamp for

details,  Security Supply Co., 18th and Lafayette, St.
Louis, Mo.
Amateurs, Don’t burn out your B Batteries and Tubes.

B Battery Fuses, 25¢ (coin)., Edman Thomas, 111 So.

Dix St., Muncie, Ind.

Building Your Own Radio Set? Let us help you. Panel
cut, layed out and drilled to your requirements, Large
stock on hand., Also mounting and wiring. Prompt serv-
ic&Y Vogeley Bros.,, 828 Metropolitan Ave,, Brooklyn,
N. Y.

Attention, Bugs. Good receiving set and two step,
B Dbatteries and phones, $100. Maguavox new, $38. First
money order takes it.  James Cox, Flemingsburg, Ky.

For Reliable Broadeast Reception buy a ‘‘Cramer Radlo
Broadeast Receiver.”” Write at once for complete cir-
cular. W, R, Cramer Company, Omaha, Neb.

Manufacturers of Cahinets, V. T. Controls and_ Re-
celvers and specfalties. Dealers and jobbers wanted, Mar-
vin B. Fallgattcr, Waupaca, Wisconsin.

Stop! Look! and Act! V.T.’s and accessories, A.P.
or Radiotron U. V. 200 detectors, $5.00 each, premium
Dubilier mica grid condenser, ﬂdapted to adjustable pen-
cil leak. .P. or Radiotron U.V., 201 amplifiers, $6.50
each, premium Dubilier mica by-pass condenser, on or-
ders for 2 tubes, you may take your choice of either a
high grade Fada panel mounting rheostats, or Fada
panel-mounting V.T. socket, with bakelite base, Radio-
frequency amplifying transformers, All Ameriean, $4.50,

frequency amplifying transformers, R. C, of 2 .
$7.00, Tederal, §7.00, Thordarson, $4.00, premiums
Dubilter mica by-pass condensers. Immediate delivery
or your remittance rcturned. Prepaid and insured. The
Kehler Radio Laboratories, Dept. R-1, Abilene, Kansas.

15 Per Cent Discount on_radio equipment and radio
apparatus for this month only., Rush your order. Mack’s
Radio Shop, Ansonia, Conn.

R.A.C. 3 Audion, may be used as amplifier or detector.
Try one of these excellent vacuum tuhes, $3.50 each. Re-
ceptable, $1.00. Premium 1 standard mica Dubilier grid
condenser. If unsatisfactory return within 5 days after
receipt. The Kehler Radio La.boratoues, Dept. R-1,
Abilene, Kansas.

Raw Material? We Can Supply You.
save time and money. Any quantity, shape or style eut
to_order. Brass, bronze, copper, steel, bakclite, hard
rubler, nuts, screws, switch points, mre, ete. Send your
wants for lowest prices. Prompt service, Vogeley Bros.,
828 Metropolitan Ave., Brooklyn, N. Y.

Clapp-Eastham Regenerative Sets, Type HR. Improved
model in mahogany cabinet, $40.00 each, premjum, 1 ACE
Variable B Battery. Unexcelled anywhere at any price.
Satisfaction or your money back. The Kehler Radio
Laboratories, Dept. R-1, Abilene, Kansas.

Vernier Condensers—$1.50; with dial, $2.50. A neces-
sity for fine tuning. Order one todsy. Marvin B, Iall-
gatter, Waupaca, Wis.

K. R. L, Cantral Panel. A Superior complete and com-
pact. panel of polished fo!mica,, which is fastencd to %
in. controlled bakelite base in which is moulded the tule te-
ceptacle with nickel-plated phosphor-bronze contact., A high
grade rheostat, and 8 binding posts are mounted om the
pancl, arranged for any known circuit. Heavy bus bar
wiring is employed protected by spaghetti tubing. Notice
paper condenser is not employed in grid circuit, but a
standard Dubilier mica grid condenser, with adjustable
leak.  Another distinctive feature is a Dubilier mica
by-pass condenser wired across phones and B battery
‘With 3 home-made spider web coils, a small fixed phone

condenser and our conirol panel, without the use of
variable condensers or any other tuning apparatus, one
of the most efficient single circuit regenerative sets may
be wired, which will equal and in some instances excel
the highest price single eircuit sets on the market.
blue print of this cireuit will be furnished with each
panel, Price of control panel, $5.45 each.- Complete with
A.P. or Radiotron detector tube, $9.95. Immediate de-
livery. If you are not satisfied you may return same
within 5 days after receipt. The Kehler Radic Labora-
tories, Dept. R-1, Abilene, Kansas,

Get it by malil;

416-418 MARCY AVE., BROOKLYN, N.Y.
FOR ALL PURPOSES
STANDARD MANUFAGTURERS

NEWMOTORS -

ALL SIZES UP TO SH.P.

We Specialize In Small Motors & Generators
AlL PHASES AND FREQUENCIES 1IN STOCK AT AlL TIMES

Largest exclusive Mait Qrder Small Motordealers in the waorld,

CHAS. H. JOUNSTON, Box¥X. West End , Pittshurgh,Pa.

WIRELESS, TELEPHONE GENERATORS
500 VOLT - 100 WATT - 3400 R.P. M.
FOR % UNTING noron SENERATOR SETS.

CATALOG

Ball Bearing Motor

with cor and plug and
grooved or t - face
: pulley. (New)

[ 110 Volt 60 cyele A.C.~$15.50
320r110 Yot D.C. ~ 16.90

By parcel post to your door C. 0, D,
MOTORS GUARANTEED 1 YEAR

Convenience Mfg. Co.
5904 Maurice Ave., Cleveland, 0.

Training Book

Sond me your name and address and | will send
you my big new Electrical Training Book Free. it
I show you how to qualify for high paying jobs in

ity, Thousands no pen. Prepare at home

kly ~during spare time der an Electrical

Take advantage of this unus: offer—only temporary,

A. W, WICKS, Prasident WICKS ELECTRICAL INS'I'ITUTE

Dept. 229A 3601 Michigan Ave,

MAILING LISTS
For Sale
6300 Radio Dealers Retail
318 Radio Manufacturers
644 Radio Supply Jobbers 7.50
14000 Amateur Radio Users Per M., 7.50

Trade Circular Addressing Co.
166 W. Adams St. Chicago, I1.
Phone Franklin 1182

Per M., $7.50
4.00

pareR TUBES wiferkss

ALL SIZES ON HAND
FOR IMMEDIATE DELIVERY
WHOLESALE AND RETAIL
BAEHM PAPER CO, INC.
219 FULTON ST., NEW YORK

R
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ANHOOD-

Make Your
Face
Show It

Every real man
wants the clear,
rugged, ruddy face
of a real he-man;
the healthy, clean
skin and alert ex-
pression that comes

from a vigorous
life in the open air. All men want
it—all women admire it. You can

have it.

“STAG”

A Man’s Cream
For a Man’s Face

—is a true facial invigorator and tonic
prepared for men.- Two minutes’ use brings
the red blood tingling to the surface, re-
moves that oily, sallow appearance and
leaves the skin clean, clear, firm and with
healthy color. It invigorates and hardens
the facial muscles and promotes an alert,
forceful expression. A sixty-day treatment
—with money-back guarantee—will be sent
to you for a dollar bill.

Manhood Commands Admiration

Men and women all admire the man
whose face shows the clean vigor of per-
fect health. Stag is made for you men
who want to be one of those ruddy, force-
ful, hard-hitting fellows who are always
so popular. Send your name, address and
a dollar and it will come to you by return
mail—fully guaranteed.

Stag Laboratories bey.siepeven micn.

Your
skin can be
quickly cleared of
Pimples, Blackheads,
Acne Eruptions on the
face or body—Enlarged Pores,
Oily or Shiny Skin, CLEAR-TONE
has been Tried, Tested and Proven

its merits in over 100 000 test cases.

T WRITE TODAY for my
FreeBooklet—"A CLEAR-
TONE SKIN""—telling how
I cured myself after being afflicted fifteen years.
E. §. GIVENS, 103 Chemical Bldg., Kansas City,Mo.

Wireless (Continued)

Attention!—-3¢ Vacuum tube hook-ups. The greatest
collection of vacuum tube circuits ever broughi under
two covers at such insignificant cost. These diagrams
will be found in the great ‘‘Rasco’ catalog, which con-
tains raw materials and parts in a greater profusion

than any other catalog. 15c in stamps, or coin, will
bring the catalog to you. Radic Specialty Co., 96-98
Park Ilace, N. Y.

Boys! Deon't Overlook This. The ‘‘Rasco” Baby De-
tector. Greatest detector ever brought out with molded
Dase. I7ully adjustable. See former advertisements in

this publication, or our catalog. Detector with Galena
Crystal, complete 50c, the same detector with Radiocile
Crystal. %5e x)rcpaid. Send for yours today. Radio
Specialty Company, 96-88 Iark Place, New York City.

Build Your Own Radio Receiving Set, and reccive daily
concerts, market reports, etc. Complete directions—with
drawings and diagrams—sent postpaid for 25c. Send coin
or money order today. Special offers on complete Radio
sets and parts. Address Dept. R., Bassett Radio Supply
Co., Reseville Station, Newark, N, I.

Ozarka (tested) Galena Crystals insure strong signals
and Joud speech. Guaranteed sensitive. Tor sale hy
Radio dealers everywhere. or sent prepaid. for 15¢ (coin).
Dealers, jobbers and manufacturers, write for prices.
Ozarka Mineral Company, Tawrence, Kansas.

Amateurs—Build your own Electrolytic Storage Battery
Clarger.  Plates and complete instructions, $1.00. De-
scriptive  Circular free. DPeerless Electrical Parts Co.,
105 Harris St., Rochester, N

Radio Tubes—Orders filled samc day as received. De-
tcetors  (No. 200), $4.00; Amplifiers (No. 201), $5.00.
(ash with order 5 per cent discount on orders $30 or

Radio Tube Distributing Ce., 1st  Ave.,
N. Y. C, N Y.

Hear Plainer and Louder, increase the range of your
crystal sets, eliminate the expense of having dear V.T.
and attachments. Send for this wouder circuit diagram.
\(‘LLb\xll’y appz\rdtus will cost Jess than $1.00. Roy Radio
216 17th 8t., Brooklyn, N.

Variemeters and Variocouplers, $5. Immediate deliv-
eries.  Simples Variomcters and Variocouplers, $6; Fada
Rheostats, $1.00; Dials, $1.00; Moulded Saockets, $1.00;
complete stock of Radiotrons and Standard Sets including
Westinghouse and Grebe in stock at standard prices.

W. Shollenberger Co., North Second St., Pottsville, Pa.

Gn~ “‘ete Radio Antenna Outfit; 125 ft. stranded wire,
artna insulators, screw eyes, 50-ft. lead-in wire, 3 pore
celain knobs, entrance insulator, lightning arrester, 30-ft.
ground \vin-,, ground clamp, dozen iusulated staples and
complete installation dircctions. Price, $5.7 Write for
list of complete radic supplies. C. W Thompson Com-~
pany, Mattoon, Illinois.

Wireless Telephone, we hear’ Chicago 900 miles fine on
a good night. Do you? There is radio music in the
air each evening, and the living voices of the artists
can be reproduced in your ewn home and enjoyed by you
and your fricnds. Are you satisfied with your receiving
set or would you like to build one that will receive over
6,000 miles on a single bulb and quit experimenting? One
that will he equal to any regardless of claims and price—
witl which you can read Honolulu, California, German,
South American, French and Enghsh stations and vprac-
ticaily all of the high powered foreign and domestic
stations, as well as amateur stations as far west as New
Mexico. Anyone can assemble this outfit and wire it up
and the remarkable ranges that may be obtained will
surprise you. Why not make a set up to date and
efficient? Don’t experiment with unknown circuits. We
will promptly mail you our simple dm"mm of a com-
plete short and long wave receiver, 175 20,000 meters,
together with complete instructions for wiring and as-
sembling, price of each part and where they can be
bought. leaving nothmg to guess about, on receipt of
fifty cents in coin or stamps. Here is a diagram no
amateur can be without. Build your own Wireless Tele-

plione ‘receiver. Virginia Novelty Company, Martinshurg,
va.
Radio Fans: Send for our catalog of Electrical, Radio

and Mechanical books, includes radio outfits and amypli-
fying transformers. Prices reasonable. A. C. Urie & Co.,
833 V. Manhattan Blvd.,, Toledo, Ohio.

Radio Crystals, tube galena, steel galena and Pyrite
crystals, These minerals tested and guaranteed extra sen-
sitive, cunce, 25¢, pound, $2.00. Special prices to dealers.
Western Research Corp., 516 18th St., Denver, Colo.

. Galezna, Silicon, Carborundum, Pyrite, crystals mounted

i special metal, tested, guaranteed, 35c each. 3 for $1

%:Iostmid. Moser Radio Products, 132 Nassau St.,
. ity.

FOR OUTDOORS 3

Army Shelter Tent..............c.c....d $
U.S.A, 16x16 ft, Pyramidal Tent

New Prism Binoculars, 8 power....$2
New Army Shoes...
New Leather Puttee
New Automatics, 32 & 25 Caliber. $ 8.95
Army Fnldmg Cot...
D. Wool Blanket
Add postage to above p
promptly refunded if not sausﬂed.
AILANTIC STORES
472 Koplin Building
ATLANTA, GEORGIA

cusT 2.'!.’! b OR MADE

Made {n our custom shops

after your order is re-

lg'ed 3vge shlplgrd}narﬂy
in 2 or 3 days. Perfec

$4.40 and UP Fuantecs S oortont

¥ hame, year and model of

Parcels Post Paid l:ar jis " given. You can

easily apply it vourself.

We furnigh mstrucnons and all necessary tacks, welts and fas-

teners. Our Catalog No. 10 with samples is free for the asking.

LIBERTY TOP & TIRE CO., Dept. R-1, Gincinnati, 0.

Transmitting Parts to be sold below cost. Three essen-
tial parts of excellent Transmitting Set, in perfect con-
dition and excellent working order, to be sold as a
whole or separately. Motor Generator Set with syn-
chronous disc _discharge—$80.00; Switech Board—$25.00;
Transformer—2KW 240 cycle—§20.00. Only one of ecach
item. Write at once for detalls if interested. Doubleday-
Hill Electric Co., 719 Liberty Ave., Pittsburgh, Pa.

Climax Radio Frequency amplifying transformers, 180
to 500 meters unassemhled, with instructions and wiring

diagrani, $1.50 each. _Assembled, $2.50 each. Inter-
national variable condensers, very best construection,
03, 25; .001, 50; .002 Mfd.,, $4.25, each with

3-inch dial and knob,  Targe size vatiometers and vario-
couplers, with 3-inch moulded dial and knob, asse
bled, $3.75 each. Lot of inductance coils
(honeycomb), new, with plugs, sizes between 130 to
1,400 meters, 75c each:; between 1,400 to 4,000 meters,
$1 each. Satisfaction guarantced. Add postage. Cir-
culars free, Butterworth, 331 Quincy Street,
Brooklyn, N. Y.

Aerial Wire—Peerless No. 14 pure solid copper. Highest
grade obtainable. Enormous stock. Immediate shwment
Put up in 100, 250 and 500-foot rolls at Soc,
$2.50, respectively. Order now, Dept. R, The Pra.ctlcal
Supply Co., Binghamton, N. Y.

How to Make Wireless Recewmg Apparatus. 100 pages
—90 illustrations, Only strictly modern radio apparatus
are described in this book and the illustrations and
descriptions are 50 elear and simple that no trouble
will be expericnced in making the instruments, Paper
covered, 35c_ postpaid.  Experimenter Publishing Co.,
Book Dept., 53 Park Place, New York City.

How to Make Wireless Sending Apparatus.—100 pages—
88 illustrations. Written and published entirely for the
wireless enthusiast who wants fo make his own radie
apparatus  Contains more information on ‘how to make
it” than any other book we know of. Paper bound,
35¢. postpaid. Experimenter Publishing Co., Book Dept.,
53 Park Place, New York City.

Radio News for August, 1922

NEW AND POPULAR BOOKS

DESIGN AND CONSTRUCTION OF
AUDION AMPLIFYING
TRANSFORMERS

Radio and Audio Frequency Type

DES(GNW CONSTRUCTION

AUD!ON AMPLIEY! RRNSFORMERS

01D AND AUDIG FALQUENCY TV

X EYP:R(MENTEW Pususm«a co e
FOLTaN oauTiTy

This latest and important book by
Mr. Edward T. Jones, late Associate
Editor of Radio News, will be of great
interest to all radio amateurs thru-
out the land. The transformers
shown in these books have never
been described in print before, and
have usually been considered a manu-
facturer’s secret.  Anyone who has
several vacuum tubes cannot afford
to do without this book because it
will enable him to build the neces-
sary amplifying transformers very
readily. The designs are very simple
and rugged, and anybody can make
them without trouble.

The book is printed on good paper
and has an attractive cover in two
colors. Paper bound. Size 5x7 in.
Contains many illustrations, dia-
grams and working data necessary
to build the transformers.

Price, Postpaid 25c.

TWO REMARKABLE BOOKS

Book No. 1 con-
tains 100 pages,
size 7 x 5§ in., and
88 illustrations.

Book No. 2 con-
tains 100 pages,
size 7x5 in., an
90 illustrations.

‘Written and pub-
lished entirely for
the wireless en-
thusiast who wants

Book No. 2—How
to Make Wireless
Receiving Ap-
paratus

Postpaid.

Book No. 1—How
to Make Wireless
Sending Appara-
tu

HOW TO MAKE
7 WIRELESS
i SENDING APPRARATUS

ARDID TXPERTS

3 to make his own
ROl ra2dio apparatus.
RECEIVING, Ammus Only strictly mod-
STV o1 instruments are

described and the
illustrations and
descriptions are so
clear and simple
that no trouble will
be experienced in
making the instru-
ments.

THE EXPERIMENTER

PUBLISHING CO.

Book Dept., 53 Park Place, New York

These Books Are For Sale Also Al the
Following Dealers

Amer, Technical App. Co.,

235 Fullon St., N. Y, C.
Baker Taylor Co., 334 Fourth Ave.,, N, Y. C
Benwood Co., Inc., 3424 Olive St., St. Louls, Mo.
Marconi Wireless Tel. Co., Montreal, Canada
E. I, Noll Co., 21 N. 7th, Plu]a Pa.
Continental Radlo Supply Cerp.,

6 Warren St., N. Y. C.
F. 8, Kat.zenbdnk, 35 E, State St., Trenwn, N. J.
McDevitt & Wilson, 30 Church 8t., N. V. C.
R. H. Macy Co., New York City
Manhattan Elec. Supply, 17 Tark Place, N. Y. C.
John Wanamaker, New York, N.
Geo. Parezo & Co., Washmgton, D o
Southern Elec. Co., San Diego, Calif,
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PrescV

Seven Yearsin Radio
—Think What That Means!

TRESCO
SECTIONAL UNIVERSAL

Licensed Under Armstrong U. 8. Patent No. 1,113,149

The Tresco Tuners were among the first ever
made under the Armstrong Patent. They are
found in all parts of the world, giving satis-
factory service. The sectional idea is original
with us.

The instruments are identically the same as
those we have been manufacturing for seven
years—but we have made their casings on the
plan of the sectional bookcase—each a sepa-
rate unit which, when put together with a top
and base, forms one complete section.

The set consists of three units :

1. Tuner and Detector.
2. Two-Stage Amplifier.
3. Case for “A” Storage Battery..
The sections are of oak, finished in French
gray, making an extremely attractive piece of
furniture—something you will be proud to
have in your home, beside your phonograph
or piano. No wires or battery on the floor.

PRICES
Tuner and Detector Unit without
vacuum tube, head set or “B”
Battery . . . . . . . . .3 50.00
Two-Step Amplifier Unit without
vacuum tubes or “B”’ Battery . 35.00
“A” Battery Unit for holding “A”
Battery « « + « ¢ s+ + « o 9.50
Top and Bottom, which, when
added to the three other units,
make a complete section all in
one. Each, $5.00; both . . . 10.00
Complete set of five units—Total $104.50
The units when assembled make a cabinet 40 inches
wide, 15 inches high and 10 inches deep.
We do not furnish vacuum tubes, batteries or head sets.

TRESCO SECTIONAL UNIVERSALS
are being supplied to dealers and jobbers just
asfast as possible. Orderfromyourlocaldealer.
If he cannot supply you, we will fill your order
upon receipt of prices as given.

Dealers and jobbers are rapidly finding out
that TRESCO is one of the very few manu-
facturers who are actually in position to take
care of large volume orders for immediate ship-
ment. Liberal discounts are given to jobbers
and dealers for quantity orders. We do not fur-
nish vacuum tubes, batteries or loud speakers.

PrescV RADIV

J.Matheson Bell, Sales Mg

- pavenport, Towa USA.

THE PERIODICAL PRESS, NEW YORK
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