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Modern musicians in their search for original effects use muted instruments more

than ever before and thus lessen the power of music to penetrate the distant

corners of large ballrooms.

This difficulty has been overcome entirely at the Marigold Ballroom, Minne-

apolis, Minnesota, where the orchestra music is picked up by a microphone which

delivers it through a PAM installation to loud speakers placed in remote corners.

Thousands of ballrooms need PAM equipment today and wide-awake dealers will

see that they are supplied.

A new 16-page bulletin giving mechanical and electrical characteristics, repre-

sentative installations, and many new PAM amplifiers will be sent upon receipt of

lOc in stamps to cover postage. When writing ask for bulletin No. RB 9.

Main Office:

Canton, Mass.

Factories at Canton

and Watertown, Mass.

Manufacturers Since 1882

PAM -45

t

***

MARIGOLD MAfMCQLO

DANCING OAHCttW

A,K '. fcjk.4..*

MARIGOLD BALLROOM, MINNEAPOLIS, MINN.,PAM EQUIPPED
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An Eye-Opener!
No further proof required!

Every Service Man and Dealer MUST be equip-

ped with SUPREME DIAGNOMETER
Model 400-B if he is to profitably solve every
radio service problem.

No other testing device or equipment on the

market approaches the great range and flexibility

of this complete, portable, simplified radio-labor-

atory ... in a carrying case providing com-

partments for all necessary tools, adapters, tubes

and accessories.

The greatest medium available for producing
service profits creating good will and in-

creasing sales of receiving sets!

Turn Service Worries

into Sales and Profits
T71OLLOWING the enthusiastic reception given
H SUPREME DIA GNOMETER Model 400-R.

at its initial sho wing at the Chicago RMA
show, dealers everywhe re are placing orders in such
volume as to prohibit promises of immediate de-

liveries.

PLACE YOUR ORDER NOW! Orders will be

accepted for future deli very on specified dates

against which reservations will be made that will

insure delivery on desired date. Make use of thin

plan to avoid later disappoi utments.

Most good distributors carry the SUPREME DI-
AGNOMETER in stock. If your distributor can-
not supply you, send your order direct on this

order form.

SUPREME INSTRUMENTS CORP.
332 Supreme Bldg., Greenwood, Miss.

Please ship SUPREME DIAGNOMETER
Model 400-B, on the basis checked below:

D Net Cash $139.50 F.O.B. Greenwood.JMiss.

D Time-payment Plan
$33.50 Cash and 8 monthly pay-
ments of $15.00 each. F. O. B.

Greenwood, Miss.

(No dealers' discounts)

Date of shipment .

Signed

Firm name

Street address

City ..State

Reference*:

Name . . .

Address .

Name . .

Address .

Name . . .

Address

Name . .

Address .

Distributor:

The following is a comparison of the Supreme Diagnometer with the three

leading set testers, and the most popular test hoard on the market , which sells for

more than double the price of the Supreme Diagnometer.
"x" indicates YES. Blank space indicates NO.



Care-Free, Long-Life Reception
use Dongan Power Parts

and get the Best in Radio

EVERY evening the radio is a faithful and hard-working entertainer in millions of

homes. No other musical instrument is called upon for such regular and enduring
service. Whether we spend the evening quietly reading or entertain at bridge the

familiar station announcements keep pace with the

family clock.

Anything as much demanded and appreciated, a source

of never-ending interest and enjoyment, should not be

slighted, should not be the victim of petty economy.
Today anyone can own the type of radio receiver that
will operate hour after hour without attention. Music
and speech are resonant and real.

You can have this kind of radio at a moderate cost. The
new UX 245 Tube has made possible an even lower gross
cost than was necessary with UX 250 Tube.

It will pay you to find out about this new tube and the

accompanying Parts.

No. 994 Power Amplifier Transformer ---_-__-__ $12.00
either

No. 2189 Push-Pull Output Transformer-----_-___ 12.00

with

No. 2142 Push-Pull Input Transformer ---_______ 4.50

or

No. 3107 Straight Output Transformer -__-_-____ 12.00

,with

No. 2158 Audio Transformer ----------____ 4.50

Two Secondary Windings (for either No. 2189 or No. 3107), one for

Magnetic type and the other for Dynamic type Speaker.

D-946 Standard Condenser Unit ----------__ 22.50
This Condenser Unit is also designed for use with No. 994 Transformer
for Power Amplification.

No. 5554 Double Choke, use in Filter Circuit -------_ 11.00

No. 2124 Transformer

DONGAN ELECTRIC MANUFACTURING CO.
2991-3001 Franklin Street

Detroit

Just Off the Press
A NEW

Catalog
Send for it today for

complete listings of

Radio Convenience

Outlets, Connector
Plugs, Rheostats.Fixed
and Grid Resistances,

Jacks, Jack Switches,
Phone Plugs, etc.

YAXLEY MFG. CO.
Dept. B, 9 So. Clinton St., Chicago, 111.

This is a good time to subscribe jor

RADIO BROADCAST
Through your dealer or direct, iy the year only {4.00

DOUBLEDAY, DORAN & CO., INC. GARDEN CITY, N. Y.

Prevents
Current

$1.10 with mounting
(in V. S. A.) at all

dealers.

Install Ampc rile for everytube
and smooth out MAM current
wabble that ruins reception.
Amperite adjutu iuelf to the
exact need ofeach tube. A type
for every tube A. C. or D. C.

ff^efliall (SompanyM FRANKI1N ST., . NIW vdibc.

FREE-'Amprrite Bine BookT
of modern circuits and
'valuable construction data.
Write Dept. KB 8.

The child
will soon
be leadmg
the parent

Here was the split-up of the average
radio dollar in 1922:

*10% $ 6,000,000 spent for tubes
90% 54,000,000 spent for parts and

sets

Between 1922 and 1928 the tube mar-
ket increased 18-fold while the mar-
ket for sets and parts increased only
10-fold in dollars. Here is the split-

up in 1928:

*I7% $110,250.000 spent for tubes
83% $539,750,000 spent for sets and

parts

Your future prosperity depends to a
great extent on how well you develop
the tube market in your locality.

Figures courtesy of "Radio Retailing."

The CeCo Policy
The CeCo Manufacturing Company 19

embarking on a nation-wide advertis-

ing program to help the dealer widen
his market for tubes.
The CeCo Couriers broadcast every

Monday night at 7:30 Eastern Stand-
ard time over the Columbia System.
We have proved the quality of CeCo

Tubes by the most severe tests any
radio tubes have ever had to stand.

Tests made by independent labora-
tories have proved that CeCo Tubes
have from 30% to 50% longer life

than any other tubes tested.

How to increase
your tube sales

Send for the dealer book"
Tomorrow in the Tube

Industry." It contains

many helpful suggestions
for building up tube sales

and shows what progress
other dealers are making
along this line.

The AC 224 Screen
Grid Tube was de-

veloped and per-
fected by CeCoover
ayearandahalfago.

Licensed under patents and applications of the
Radio Corporation of America, the General
Electric Company, and the Westinghouse Elec-
tric and Manufacturing Company.

Ce Co Manufacturing
Company, Inc.

PROVIDENCE., R. i.

CeCo Manufacturing Co., Inc., Dept. 108, MOO
i-ddy St., Providence, R. I. Send me a copy
of the dealer book on the radio tube market

Name-

Company-

Address

1 84 AUGUST 1 929
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224 A. C.

Developed by Cable

in 1928

o
TENDERFEET

HERE!
The technique of radio

tube production is no

schoolboy's exercise, to

be learned in a day, a

week, or a year. Of It takes

the knowledge so pains-

takingly learned over a

period of years from the

incandescent lamp, prop-

erly attuned to the newer

concepts of physics, chem-

istryand radio science.QfTo

this must be added the

most modern equipment,

the finest obtainable mate-

rials, the organization nec-

essary to combine all

smoothly. Satisfy all these

requirements and you have

the "SPEED" Radio Tube.

<J"SPEED" dealers have

the best proposition in

the field. The reason OfThey have implicit

confidence in the complete line of "SPEED"

tubes tests for volume, clarity, long-life,

quicker- heating, bear them out. Of They have

implicit confidence in the "SPEED" organi-

zation J. J. Steinharter, J. J. Grossman,

Fred Guinther, all pioneers from lamp days

and making radio tubes since 1924. Of And,
when the product is right, the sales and re-

sales are right and the profits take care of

themselves. Of Think it over. Write us It

will pay you.

MAKERS OF RADIO TUBES SINCE 1924

AUGUST 1929 183



KEEP PACE

WITH THE NEWEST!

EVEREADY
RAYTHEON

TUBES FOR

TELEVISION
AND TALKING PICTURES

Eveready Raytheon Kveready Raytheon

ARE OF PROVED
DEPENDABILITY AND

PERFORMANCE
THE Eveready Raytheon Kino-Lamp
for television reception is the first

tube developed commercially which
will work with all systems.
With its uniform glow over the

entire plate . . . tested performance
. . . long life . . . perfect reproduc-
tive qualities . . . the Eveready
Raytheon Kino-Lamp is a great step
forward in television.

The Eveready Raytheon Foto-Cell
is a long-life transmitting tube for
television. Used also for talking
pictures. Made in two sizes, either
hard vacuum or extra-sensitive gas-
filled.

Correspondence is invited from
everyone interested in television.

Foto-Cells to special specifications
will be made at reasonable prices.

NATIONAL CARBON CO., INC.
General Offices: New York, N. Y.

Unit of
Union Carbide

and Carbon
Corporation

EVEREADY
RAYTHEON

The Spirit of

Accuracy
SETTING

standards is half the work of

science. The standard oflength a plati-

num -iridium bar; the standard of time

stars passing the hair line on a lens.

And in radio the standard of reception.

This is the ultimate goal of the radio engi-

neer. Progress toward that standard depends

upon the uniform excellence of the tubes

used for tests.

The Spirit of Accuracy enters into every

ARCTURUS Tube and is manifest in each test,

check and process of manufacture. Oxides

filtered through sieves that hold water...

gauges that detect the fraction of a hair's

breadth... a vacuum that approaches nothing-
ness all contribute to the standard the

engineer demands.

Radio engineers use ARCTURUSA-C Tubes
with the sincere assurance that these tubes are

as fine and uniform as it is humanly possible

to build them a new standard in radio tubes.
COPERNICUS

From the Tainting by OTTO BRAUSBWETTER

BLUE
ARCTURUS RADIO TUBE COMPANY, NEWARK, N. J.

A Complete Line of

Quality Volume Controls

U. S. P.U.

1593658,
1034103,
1034104.

Superior workmanship,
smooth operation and long
life characterize the

ELECTRAD
TONATROL

Made in a var-
iety of values
suitable for
most circuit**.
One of the

most popular of the
many Electrad Volt-
age Control devices
with manufactur-
ers, c u s t om -set
builders and experi-
menters. Supplied
with or without fila-
ment switch. List,
1.50 to $3.00.

The Super - TONATROL-
the remarkable new Elec-
trad Volume Control foruse
in high-voltage receivers.
Entirely different in con-
struction and design. Easily
dissipates 5-watts. Resist-
ance element fused to an
enameled metal base. Pure
silver floating contact gives
amazingsmoothness. Seven
typeswith uniform ortnper-
ed curve. List, $2.40 to $3.50

.... .-COUPON_ .

ELECTRAD, Inc., Dept. RB,
175 Varick St., New York

Plen.e -.ml TONATROI. anil Super.
Tl-ATHOL literature.

Name
Address

1 86

EIECTRAD
/VVVVVVVVXlNC./VN/VVVVV'V
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Jenkins & Adair

Level Indicator Panel

Type B (Calibrated)

For Broadcasting, Electrical Record-

ing, and Power Speaker Systems

The Type B Level Indicator Panel Is designed for
direct reading of the voice level on any 5 00 -ohm tele-

phone circuit, the range being from minus 10 TU
to plus 2fl TIT. In steps of 2 TU each. The parts con-
sist of an accurately built input transformer, a spe-
cially designed potentiometer, a filter retard and con-
denser, and direct current galvanometer calibrated for
this work.

The use of this panel is essential wherever a specific
level must be maintained. The calibration is highly
accurate, and cannot niter while the tube constants re-
main normal. The potentiometer is built up of ni-
chrome wire units, held to an accuracy of 1/10 of 1%.
The panel is extremely simple in operation, is direct
reading In TU's. and minimizes the change of load
on the measured circuit when the level settings are
changed. This last feature is a great Improvement
over present types.

The dimensions of this panel are 19 x 7 % in. It
Is of 5/16 In. hi,irk sanded hakelite and weighs,
complete, 18 Ibs. It operates on 12 volt A battery
and 135 volts B battery, and requires a 102E tube
(not furnished by us). The parts of this panel are NOT
sold separately. Bulletin 8 gives a more complete de-
scription and will be mailed on request. The net price
in the United States and Canada is $250.00 f. o. b.

Chicago.

J. E. JENKINS & S. E. ADAIR
Engineers

1500 N. Dearborn Parkway
Chicago U. S. A.

Manufacturer* of Recording Amplifier*
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They said"

"S-M will do it

thi
99

is year
S~M has done it!

BUILDING
upon the experience of last year when

the S-M 720 and 710 Screen-Grid receivers set new
high marks of accomplishment, both in extreme distance

reception (such as Australia to New York on the broadcast

band) and in musical excellence Silver-Marshall an-

nounces a development as important to the 1930 builder
as was the 1929 S-M supremacy in screen-grid receiver

design.

This year there is an entirely new keynote in designs for

the setbuilder: CONVENIENCE. Formerly considered as

the one feature monopolized by factory-built sets, perfect
convenience in operation is now brought within the reach
of all and yet with even better performance than the

best "kit sets" of last year the S-M 720 and 710.

And this, too, at lower cost rather than higher for the

great new S-M factory, five times the size of last year's,

and one of the largest in America, is bending its mighty
power to bring still lower the cost to the setbuilder of

those phenomenal results he feels a right to expect from

any S-M receiver.

S-M 722

Band-Selector Seven

Far better in actual performance than the famous
72Oand 720AC Screen-Grid Sixes, as well as more
convenient, the 722 Band-Selector Seven is strict-

ly all-electric, and tuned entirely by a single
illuminated drum. It embodies a.c. screen-grid
amplification in two r.f. stages, band-selector

tuning, screen-grid power detection followed by
resistance-coupled first r.f. stage, push-pull 245
output tubes, and provision for dynamic speaker.
The 722 makes top-notch 1930 quality no more
costly than merely mediocre reception.

And If That Sounds Startling Read This
The Seven-Twelve Tuner

A Refinement of the Sargent-Rayment
For fhe setbuilder who wants the best regardless of cost, S-M is able
to repeat the promise made and kept a year ago. The Sargent-Ray-
tnent 710 was acknowledged to stand head-and-shoulders above all

other receivers offered at any price and the same laboratory which
perfected it now offers a further refinement in the S-M Seven-Twelve
Tuner. Though not high-priced, the Seven-Twelve will this year
duplicate the achievement of its illustrious predecessor and will far
surpass in performance anything offered to the setbuilder at any

price
whatsoever. Built to realize every advantage of a precision

band selector tuner entirely separate from its audio amplifier, the
Seven-Twelve uses 224 a.c. screen-grid tubes in three r.f. stages,
band-selector tuning, and power detector. Perfectly adapted to give
to the 712 a tone quality in keeping with its own outstanding sensi-

tivity and selectivity is the new 677 two-stage power amplifier
(245 push-pull). The 712-677 combination will be the setbuilder's
ace for 1930 and at a price that will astonish the most skeptical.

Have you seen the intimate description of these three alt-new S-M
receivers as first printed in the S-M RADIOBUILDER? If you
want to keep up-to-date on the new developments of the S-M labora-
tories, don't be without the RADIOBUILDER. Use the coupon.

Custom-builders tvho use S-M parts have profited tremendously
throughout the past season through the Authorized S-M Service
Station franchise. If you build professionally, let us tell you about
it^-write now.

735 Round-the-World Six
All-ElectricShort-Wave and Broadcast-Band

The first completely a.c.-opcratcd short-wave receiver to be offered
upon the American market. Built on the same chassis as the 722
illustrated above, the 735 demonstrates in short-wave reception the
same mastery of design for the 224 a.c. screen-grid tube which
distinguishes the new S-M broadcast receivers. Built into it also
is a typical S-M two-stage audio amplifier with push-pull 245 tubes.

rnpin coils give a range of from 17 to 65O meters. Strictly one-
dial tuning, full a.c. operation, and provision for dynamic speaker
unite to make the 735 a real milestone in short-wave development.

Get your order in
right away to your
S-M parts distribu-

tor, forone or more
of these 1930 re-

ceivers. Net prices
will be found in
the new S-M fall

catalog; see cou-
pon.

SILVER-MARSHALL, Inc.

6403 West 65th St., Chicago, U. S. A.

Silver-Marshall, Inc.
6403 West 65th Street, Chicago, U. S. A.
.... Please send me, free, the complete S-M
Catalog; also sample copy of The Radiobuilder.

Kor enclosed in stamps, send me the
following:

SOc Next 1 2 issues of The Radiobuilder
f 1 .00 Next 25 issues of The Radiobuilder

S-M DATA SHEETS as follows, at 2c each:

No 3. 730. 731. 732 Short-Wave Sets
4. 255. 256. etc.. Audio Transformers
5. 720 Screen Grid Six Receiver
6. 74O " Coast-to-Coast" Screen Grid Four
7. 675ABC High-Voltage Power Supply .

8. 71O Sargent-Rayment Seven
9. 678PD Phonograph-Radio Amplifier
10. 720AC All-Electnc Screen-Grid Six
12. 669 Power Unit (for 720AC)
14. 722 Band-Selector Seven

.No

.No

.No

.No

.No

.No
No
.No
.No
No 15. 735 Round-the-World Six
.No. 16. 712 Tuner (Development from the

Sargent-Rayment )

.No. 17. 677 Power Amplifier for use with 712

I Address

L BUB HH1K
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rinHERE is no good in reiterating that broadcasting is

1 the one branch of the radio industry on which every

other depends. You can't find a soul to dispute it. But

the fact is, that with very very few exceptions, the radio

industry has rested secure in the belief that the broad-

casters were doing pretty well by themselves, thank

you, and have not so much as looked up from the press

of their immediate problems. Leaders in the industry

paused at the Chicago Trade Show to sound a note of

warning about the degree to which direct advertising

has come to dominate radio broadcasting. To our mind,

an unusually interesting discussion of this question

appears on page 214, "Curing the Direct Advertising

Cancer." Plain speaking is necessary now, but not

dismal pessimism, for we believe that far behind the

scenes in the councils that rule broadcasting in various

sections of the country, the broadcasters themselves

are struggling earnestly, if silently, to decrease the hold

that direct advertising has gotten on their programs.

It is to be hoped that present conditions are only a tem-

porary phase through which broadcasting seems fated

to pass.

rpHE MACKENZIE RADIO CORPORATION, one of

J_ Zenith's New York City distributors, has a most

interesting junior salesman plan which M. W. Crad-

dick, vice-president of the organization describes on

page 193 of this magazine. Mr. Craddick has found the

plan eminently workable for his organization; we should

like to hear from heads of other organizations who have

found success with a plan in any way similar.

ACABEFUL
STUDY of the best retail statistics now

shows as detailed at length in Mr. Phillips' article

on page 206 that dealers who sell more than $100,000

worth of merchandise per year are still getting the

largest share of the total radio sales. But close exami-

nation also shows that the smaller dealer in proportion
to his sales volume is getting an increasing share of the

business. This is a recent trend. Is it permanent?

rpiHE September RADIO BROADCAST will contain a

L useful study of trends and facts in radio marketing,
a description of an unusually successful house-to-house

selling campaign, a practical discussion of the dealer

relation to finance companies; the engineering section

will present for the first time anywhere a discussion of

the Technidyne circuits, an engineering discussion

of the new Bosch screen-grid receiver, and many other

valuable articles.

WILLIS KINGSLEY WING.
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What counts like

tone quality
In the last analysis the customer's yard-
stick is the one by which radio values will

be measured. In hisjudgment tone quality
conies first.

The audio end of the set controls the final

performance so transformers and speakers
can make or mar a receiver.

T-CrA products meet their responsibility

squarely. They deliver the goods. In perfec-
tion of design and construction, they ful-

fill the most exacting demands of your de-

signing department.

Completely manufactured ... rigidly in-

spected ... carefully tested . . . and through
controlled volume production, offered at a

price no higher than you pay elsewhere.

A Dynamic of exceptional
sweetness and volume ...
substantial ... beautiful
...possessingmanyexclus-
ive developments. Write

for details.

TRANSFORMER CORP. OF AMERICA, 2301-2319 South Keeler Avenue, CHICAGO
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UNIQUE EFFICIENCY

EVEREADY
RAYTHEON
B-H TUBE

Type B-H Standard for
"B" Power Units.

125 m.a. at 300 volts.

THE ORIGINAL
GASEOUS

RECTIFYING TUBE
FOR "B" ELIMINATOR

UNITS
THE Eveready Raytheon B-H Tube
uses ionized helium instead of a
filament. Not only is it unusually
efficient ... its life is uniformly
long and its voltage is sustained.
Unlike a filament, the electron

emission of which gradually de-

creases, ionized helium supplies
millions of electrons a second
over and over again.

If you use a "B" eliminator, it

was almost certainly designed for
the B-H tube. A new tube will

probably give you a tremendous
increase in power and quality.

If you are experimenting, and
require an unfailing source of
steady D. C., you can be sure of an
efficient heavy-duty rectifying tube
in the B-H.

NATIONAL CARBON Co., Inc.

New York, N. Y.
Unit of

Union Carbide
and Carbon
Corporation

FORWANT OF A NAIL
EVERYBODY

remembers the verse about the courier in the battle

of Waterloo speeding to get reinforcements for Napoleon. His

horse faltered and fell. . . . For want of a nail a shoe was cast . . .

and the battle lost.

A radio receiver is very much the same.

You may have the "reinforcements" in

the form of fine workmanship, good con-

densers, good transformers and yet there

may be a "nail" that causes trouble.

Look to. the volume control for a great

amount of the grief . . . mechanical

and electrical noise . . . inadequate

and uneven control. Are those the sym-

ptoms?

Then turn to Centralab controls whose

quality is vouched for by this fact: the

great majority of radio manufacturers

include them in standard equipment. Be

sure the manufacturer of the receiver

you sell has done likewise.

This shows the exclusive rocking dlic construction
of Centralab volume control., "R" is the resist-

ance. Con taut disc "D" has only a rocking action
on the resistance. Pressure arm "p" tofethr
with shaft and bushing la fully insulated.

This is the action of the usual wir wound con-
trol afcer it has been in; use for some time . . .

like dragging a stick m-er a cobblestone pavement.

CENTRAL RADIO

20 Keefe Ave.

LABORATORIES

Milwaukee, Wis.

The tailor uses the same principle as Centraloh.
He does not want to ruin the garment by placing
the iron on it so he places a cloth in between.
Centralab controls cannot ruin the resistance
because the rocking disc is in between the pres-
sure arm and the resistance.

i

According to Your

Specifications
\\/"E ARE prepared to make
* *

special models of the Ham-
l

marlund Equalizing and Neu-
tralizing Condensers, either

single or in gang, to manufac-
turers' specifications. Su-

perbly designed and con-
structed compact, accur-

ate, efficient.

Bakelite base; brass stator

plate; mica dielectric;

phosphor bronze spring

plate; convenient adjust-

ing screw and connect-

ing lugs.

The standard mode.s
range in capacity value
from 2 mmfds. mini-
mum to 70 mmfds.

maximum.
Write Dept. RB8 about your needs

HAMMARLUND MFG. CO.
424-438 W. 33rd St., New York

ammarlund
PRODUCTS

AU D 10 If
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Screen Grid
Tubes and
Power

Detectors
Get the Thordarson

August Bulletin

Input Couplings

Speaker Couplings
Filament Supply
Power Compacts

For the new "245" power
tubes single or push-pull
and the new screen grid power
detector.

DAR
Transformer Specialists Since 1895

THORDARSON ELECTRIC MFG. CO.
Huron, Kingsbury and Larrabee Streets

Chicago, III.

Potter
True-Tone Electrostatic

Reproducer

NEW DESIGN
NEW PERFORMANCE

NEW APPEARANCE

Created

Great Sensation

at

R. M. A. Show

Potter
Type "BE" Electrochemical

Condenser

Ideal for Filter Blocks

(Edelman Patents)

The Potter Co.
North Chicago, Illinois

A National Organization at Your Service

With an Audio-System really

Designed for Short-Wave Work

Operates from

NATIONAL
Velvet-B

Write us today
for full details

A special audio system has been built for this Double-Duty
National THRILL BOX SW-4 . It embodies new improve-
ments on the former NATIONAL Impedaformers, per-

mitting the use of a high-mu audio tube and giving a very

high audio-gain. The two audio-units are placed in one

case for compactness and to make wiring more simple.

And the SW-4 is designed for stable and quiet operation
with a 2oo-A detector an added and unusual advantage.

Every other detail is just as carefully thought out. The

SW-4 is not a copy it bristles with new and ingenious
details for your convenience and pleasure.

4 Tube THRILL BOX SW-4
NATIONAL CO. INC., Maiden, Mass.

Est. 1914

THREE OF A KIND
NEW YORK

PLANT
829-839 E. 134th

St where Poly-

met Condensers

and Resistances

made.

COILTON
DIVISION

Eastern, Pa., the

home of Poly-Coila.

STRAND
& SWEET
DIVISION

Wuuted,Conn.
where Polymet
enameled magnet
wire is manufac-

tured.

V" The Three New Plants of &
POJLYMET

The seal ofgood radio set essentials

POLYMET MANUFACTURING CORPORATION
837 East 134th Street New York City

POLYMET PRODUCTS

PLUG in a Falck Claroceptor between wall
socket and radio set and eliminate

"static" from motors, street cars, telephones
and electrical appliances. This new improve-
ment by a pioneer radio parts manufacturer
grounds and thus blocks out line interference
noise and radio frequency disturbances. Also
improves selectivity and distance. Requires
no changes in set. Measures just 3^ x 55/2 x
2 l
/2 inches. Thousands now all over America

use the Claroceptor for clearer A. C. recep-
tion. Get one right away at radio parts
dealers. Write for descriptive folder.

J7.50 complete with
cord and plug

CLAROCEPTOR
Built by ADVANCE ELECTRIC CO.

1260 W. Second St. Loi AiUelei, Calif.

JOBBERS and DEALERS, GET OUR PROPOSITION
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SPECIAL
TEST EQUIPMENT

for use in the service labora-

tory is soon to be announced.

This will include an oscillator

for measuring the over- all

response characteristics of a

receiver for the entire broad-

cast band. It will be inex-

pensive, compact, and of

General Radio quality.

Write for Bulletin G-l

GENERAL RADIO COMPANY
30 State Street

Cambridge, Massachusetts

274 Brannan Street

San Francisco, California

AtRC CALL

Factory-Built, Ready
to Plug Into Any Set

Shielded- Filtered

No Motorboating

This amazing instrument now makes it possible to
reach 'round the world. Geo. Moicroft. of Pa., tuned
in England, Australia and Holland on his initial test.

Gets stations regular receivers cannot get. No change
or wiring required. All complete, ready to operate.
Golden brown, compact metal cabinet in crackle fin-

ish. Size 9x5^x2) in. The only converter we know of
that really works on all sets. Two models A.C. and
D.C., at $25.00 each. Write for Catalog and liter-

ature and dealers' discounts; also give jobbers' name.

Send for Aero
Short Wave Guide

Gives the very latest details on Aero Coils and Kits,
Short Wave Radio, newest broadcast radio receivers,
short wave converters, telephone transmitters, coil

kits, adapters and a host of new wrinkles for 1929.
The kits everyone is talking about are fully described.

Chronophase, Metropolitan, Trio, International,
Standard, Radiophone in Shield Grid, A. C. and
D.C. models all good summer sellers.

Be sure to send for your copy worth $25.00 to any-
one who wants to keep up with the latest radio
wrinkles. Mail coupon for your copy today now!

INCORPORATED
461 1 E. Ravenswood Avc., Dept . 289, Chicago, 111.

................MAIL THIS COUPON NOW...............

AERO PRODUCTS Int.
4611 E. R.reniwood At.., Dept. 289, Chicago, III.

Send me your Short Wave Guide, giving the latest
information on what's new in radio, short wave, etc.
to heln me boost my summer sales.

Name .........................

St. & No......................... .. ........

City .......... .. State...

FROST-RADIO
Brass Tack Talks

on Rheostats
Your experience with
rheostats is likely to
have convinced you
they are made either

to wear or to repair.
Frost Rheostats are
made to WEAR. And
how they do live up
to their reputation !

There doesn't seem to be any "wear
out" to them. Rheostats we made years
ago are still giving the same trouble-free
service they rendered the first day they
were installed. Windings, contact arms,
spring tension, knobs, frames all are
designed primarily for SERVICE.
Having made many millions of rheo-

stats of all
_
sizes and types, we have

gained a wide experience that is re-
flected in today's Frost Rheostats the
finest your money can buy.

It may interest you to know that we could
save much by making Frost Rheostats not
quite so good but we don't and we won't. The
best of everything, tested countless times dur-
ing manufacture, ia combined with our knowl-
edge of rheostat design and construction to give
you as close to absolute perfection in a rheostat
as modern science can produce.
for your protection, and to insure the best

possible reception for your set, insist that only
rrost Rheostats he used. Then you will know
that their service will equal that of the set itself.

HERBERT II. FROST, Inc.
Elkhart, Indiana

160 North La Salle Street, Chicago, III.

The World's Largest Manufac-
turers of High Grade Rheostats

ROBERT S. KRUSE
Consultant and Technical Writer

103 Meadowbrook Road, West Hartford. Conn.

Telephone Hartford 45327

DEEP
END

Christopher
Morley

. . . "No one doubts the

amazing vivacity and facility
of Christopher Morley . . .

'OffThe Deep End,' like sever-
al of its predecessors is a col-

lection of stray pieces, short

stories,briefplaylets, humorous
squibs and Lambsian essays.
The reader saunters, so to

speak, through Mr. Motley's
engaging purlieus admiring the

gusts of the greenery, the

sparkling quality ofthe stream-
let of wit and the whimsicality
of the curious growths" New
York Times.

. "Whatever he does
will be fascinating talk . . . talk
which makes his book of essays
a pleasant adventure"-- New
York Evening Post.

. . . Other books by
Christopher Morley. THE RO-
MANY STAIN, WHERE THE BLUE
BEGINS, THUNDER ON THE LEFT
and THE HAUNTED BOOKSHOP.

192

DOUBLEDAY DORAN
8C COMPANY, INC.

Garden City, New York

#2.50 at all bookshops
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Introducing the "Junior Salesman

Plan of Merchandising

As told by

MYRON W.
CRADDICK

A JOBBER
LOOKS AT HIS DEALERS

JHE NEXT few years in radio merchandising
will see a rapid development of what can

best be described as the "Naborhood Radio

Store," a standard-price store carrying

recognized lines and giving reliable service

to a well-established local clientele, accord-

ing to Myron W. Craddick, vice-president and general man-

ager of the Mackenzie Radio Corporation.
That prophecy, together with an explanation of his novel

"Junior Salesman" system for maintaining close jobber-
dealer contact and first-class service for dealer customers,

formed the closing part of a recent interview with Mr. Crad-

dick on present merchandising trends and practices. As man-

aging head of the Zenith distributing organizations in Con-

necticut, southern New York State, northern New Jersey,

Westchester, and the Bronx, Mr. Craddick has an intimate

knowledge of merchandising methods in the entire gamut of

markets: metropolitan, urban, suburban, and rural.

In weighing the worth of present trends in radio merchan-

dising, he balances two sound ones against two unsound ones.

The increasing recognition by individual dealers that a small

number of lines can mean more business than a large number
of lines, and the recent efforts by progressive dealers to build

up a permanent clientele, he considers sound. The frenzied

price-cutting by some of the chain-stores, and the contin-

ued apathy of dealers toward the radio service problem, he

terms unhealthy.

The "Junior Salesman" scheme, which will be described

in later paragraphs here, was evolved to stimulate dealer-

interest in the first two trends, and to offset as much as possi-

ble the deleterious effects of the latter two.

A Word of Warning

BEFORE
WE START," Mr. Craddick warned, "remember

that while my experience with dealers gives me inti-

mate views of their problems in practically every type of

community and market, what I say about one market doesn't

necessarily hold true for another. Some of the policies that my
dealers in New Jersey towns have found most profitable, for

instance, are not acceptable to d alers in the Bronx. And there

can be no attempt to impose a majority precept on the

minority dealers; each dealer has his own problems for which

there can be no text-book solution."

More and more dealers in all types of markets, however,
are coming to reah'ze that they can do more business, with

greater satisfaction to each customer and a corresponding
increase in prospective customers, by handling one or two
lines of radio receivers than by handling eight lines, accord-

ing to Craddick.

"A floor salesman can learn all there is to know about a

couple of good makes of sets, where he can't hope to grasp
more than a superficial knowledge of each of seven or eight
makes. And, of course, a floor salesman who knows his sets

inside out can explain and sell any one of them to a customer

with conviction and assurance. No customer is easily sold

when a salesman talks about a set like an advertising pamph-
let, but is unable to answer particular questions about its

construction or operation.

"Again, no dealer's serviceman can be expected to become
an expert in each of seven or eight different makes. And a

dealer's serviceman who makes a service call and can only stall

around until he admits that he'll have to get hold of a factory

serviceman, has done about all he can do to lose for the dealer

the prospects that that customer, if pleased, should normally

provide."

Radio Vs. Automobile Trade

THERE
is a close analogy between the radio dealer and the

automobile dealer, as Mr. Craddick sees it. The day
of the general motor agency, where one dealer handled as

many different makes of car as he could contract, has long
since passed, even in small communities. Automobile dealers

now have one or two different lines, and then- salesmen are

thoroughly familiar with the product they sell. Furthermore,
the man who purchases an automobile to-day has absolute

confidence in the dealer's service department, since he knows
that the garagemen are experts in that particular make of

car. In the early days, the automobile purchaser learned by
sad experience that the sales agency's service department was

only a tinker-shop, no more wise in the ways of his car than
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was the "General Repair" garage down by the freight depot,

and was in fact often less capable. That feeling exists now
about the average radio dealer's service department, and the

sooner it is counteracted by the dealers the better for radio

merchandising.

The recent revival of the long-condemned practice of price-

cutting has had a serious effect upon the radio retail trade.

Whether or not the chain-store system is going to prove econom-

ically sound in the radio business, Craddick does not attempt
to prophesy; but the cut-price policies of some of the metro-

politan stores are, to his mind, short-sighted. The manufactur-

ers who permit their lines to be advertised and sold at cut

prices, he points out, may be helping themselves out of a tem-

porary over-produced condition, but they are nipping what-

ever faint buddings of dealer loyalty and confidence they maj
have raised.

"No dealer who is attempt-

ing to build up a stable busi-

ness in a community can be

expected to utter cheers when

he finds that list prices on a

certain line are made only for

some competitor to undersell,''

he said. "But the question of

price-cutting has been argued
ever since radio retailing came
out of the novelty trades."

Dealer apathy toward the

service problem is decreasing

at far too slow a pace, Crad-

dick has found. There are, he

adds, one or two reasons why
that is so, but they are only

superficial reasons.

"Very often the dealer gets

a call for service from a cus-

tomer, and sends the service-

man around only to find that

there's nothing wrong with the

set. The customer isn't satis-

fied with that report; he still

says the set isn't working prop-

erly, and back goes the dealer

serviceman for a second time.

I've known cases where the

dealer serviceman has made
four calls, each with the report

that the set was operating all right. The customer, still

dissatisfied, hounds the dealer until the latter asks the

distributor's serviceman, or a factory serviceman, to look the

set over. The report is still '0. K.', but the customer believes

the factory man where he didn't believe the dealer's man.

"And the one thing that a dealer's service department
should do it doesn't do, in ninety cases out of a hundred. That

is, to make an unrequested inspection visit a week or so after

a set has been installed in a customer's home. Such a call will

often uncover little things that have been bothering the cus-

tomer; lots of times the customer hasn't learned how to tune

the set properly, and doesn't realize that he's not getting
the reception he is entitled to have. And, even when that

second visit, the
'

call-back' trip, as we term it in our organiza-

tion, doesn't find anything that the serviceman should correct,

it makes a splendid impression
on the customer and gives him
the feeling that the dealer is

genuinely interested in having
him satisfied.

"Too few dealer servicemen

avail themselves of the oppor-

tunity of spending two or three

days in the factory learning

how the sets are made, and why.
That's the shortest and surest

way for them to become experts
in the particular h'nes that

their employer handles, and
the distributor and manufac-
turer are more than willing to

give them the free tuition, so to

speak, if only they'll signify a

desire to receive it."

The "Junior Salesman"

plan, which has now had al-

most six months' trial and has

proven itself a thorough suc-

cess, has incidentally demon-
strated the value of the "call-

back visit" beyond any doubt.

Briefly, the "Junior Sales-

man "
plan is this: the jobber's

salesman, who covers a large
area and acts as salesman,

contact-man, and adviser to

(Continued on page 242)

One week after a new set is installed the junior salesman makes an unrequested inspection visit.
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Does
ELECTRICAL
ADVERTISING

By F. A. ORTH
Federal Electric Company

rlEON!
What is it? Is it a man's name? Will a

neon sign help my business? Is a neon tube

sign to be preferred over a lamp bulb elec-

tric sign? Are there wires in neon tubes?

What will it cost?

These and many other questions arise in connection with

neon tube signs the most outstanding development in the

history of the electric sign industry. Consequently, there will

be answered in this article those questions which are asked

most frequently, so that the reader may obtain a general

understanding of the very real value of this type of advertising.
It was in 1898 thirty-one years ago that a new gas

was discovered by Sir William Ramsay. He gave to this new
element the name "Neon," a Greek word meaning "new."

Soon afterward, he discovered that when an electric current is

passed through this gas sealed in a tube, a beautiful orange
red color results. Realizing the possibilities of his discovery

from a commercial standpoint, the following year he asked

Georges Claude, a Frenchman, to endeavor to develop his

discovery so that it might be utilized in this way. Georges
Claude accepted Sir William's proposal and together with

J. de Beaufort, worked with this new gas in his Paris labora-

tory, devising methods and devices for its practical use.

As a result, in 1914, the first neon commercial signs made
their appearance in France. To-day, many outstanding

examples of the advertising value of neon light mark the

thoroughfares of Paris and other European cities, as well as

those of this country.

What was, perhaps, the first neon sign erected in this

country (United States) was the Packard sign manufactured

in Paris and brought to San Francisco by Earl C. Anthony.
It was placed on the home of Packard Motors in San Francisco

in 1922. It read "PACKARD, EARL C. ANTHONY, INC."

The word "PACKARD" predominated in the sign, while

"EARL C. ANTHONY, INC." appeared directly beneath

the word "PACKARD," and was, apparently, an enlarge-

ment of Mr. Anthony's handwritten signature. The sign

was forty feet long and twenty feet high. Considerable in-

terest was created along Van Ness Avenue with the appear-

ance of the Packard sign.

Growth of Ekctrical Advertising

SINCE
THEN, successful business men have been quick to

realize the commercial value of neon tube signs as a

real asset to business. Many who had not previously enter-

tained the idea of electrical advertising, as embodied in the

type of sign which derives its lighting effect from electric

lamps, immediately grasped the opportunity afforded by
neon. Since the appearance of the first neon sign in the

United States, the growth of electrical advertising in the

neon field has been phenomenal; in the short period of seven

years 1922 to 1929 numerous signs and ornamental de-

signs have been erected throughout the country.

Neon signs and ornaments may be used not only where

other electrical display signs are adaptable, but in many
other places as well. Trade marks and designs may be re-

produced accurately inasmuch as the tubes can be bent to

any desired shape. They may be erected where the electric

lamp sign cannot be utilized.

For example, the tower of the Coliseum in London is out-

lined with red neon tubes. At night the tower stands out in
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beautiful relief against the black background of the sky and

has caused unstinted admiration throughout London. This

application of neon light to the Coliseum is typical of the

various uses of neon. It may be used on buildings of unique

architecture to serve as a border for the windows, doorways,

or even the entire building. It takes no stretch of the imagina-

tion to visualize the beautiful effects which may be created in

this way.
Neon tubes do not have in them any wires of any kind.

There is merely an electrode extending into the tube from

each end for about two inches. The tube is filled with neon

gas and when an electric current is passed into the tube, the

gas conducts the electricity, giving off a color of a prede-

termined hue. Different colored lights yellow, green, blue,

tan, and violet are obtained by the addition of certain gases

or the use of glass tubes of-special composition.

particular store, and ascertain whether or not an electric

sign influenced him in any way.

"By George, you're right," he replied almost before I had

finished.
"

I went out to buy some flowers the other day to send

to a friend of mine who is in the hospital. I looked around for

a sign, subconsciously. I now realize I saw one erected over a

florist's place of business, and went there to buy those

flowers."

And so it is. Consciously or subconsciously, in the prospect's

mind, an electrical advertising display sign plays an important

part in determining for the prospect where he will buy.

It reminds him of his needs and wants while he is on the buy-

ing path.

During the day, your sign's distinctive lettering, back-

ground, and design stand out in sharp contrast to the sur-

roundings, compelling attention and action and bring people

DATA ON A TYPICAL SMALL SIZE DOUBLE-FACED DEALER'S SIGN

COST OF VARIOUS TYPES

(1) Radio in r 2-inch Neon letters

and company name in 4-
inch Silveray letters.
Price: $290.

(2) All reading matter in Silveray
letters. Price: $200.

(3) Radio in lamp illuminated

letters and company name
in Silveray letters. Price:

$235.

Size of sign 2'/2 " 5 feet

RADIO
JOHN JONES CO

OPERATING COSTS

(1) Initial installation all types
$18.00

(2) Cost of current.

Sign No. i $4.95 per month

Sign No. 2 $9.90 per month
Sign No. 3 $14.88 per month

(See column on left)

(3) Replacement Neon tubes

$7.50 per letter. Average
life 5000 to 12,000 hours.

Neon signs or ornamental writing are effective twenty-four

hours a day. They may be illuminated with almost equal

effect both day and night, regardless of climatic conditions.

Sunshine has little effect on their brilliancy or legibility.

"But," you ask, "will a neon electrical advertising display

sign help my business? Will it pay?" And those are fair

questions. In answer, it is interesting to observe that there are

over a quarter of a million electric display signs burning every

night in this country, and that millions of dollars are spent

each year by progressive merchants and manufacturers on

electrical advertising display signs. Hard-headed business

men who insist that proof of forthcoming results be given

with each item calling for an appropriation in the annual

budget seem to agree that electrical advertising does pay.

Proof of Signs Value

AN
INTERESTING example of the effectiveness of electrical

advertising came to my attention only a few days ago.

I was talking to one of my business associates, when he asked

me, "How can you prove, without a doubt, that electrical

advertising pays? Of course, you can tell me that millions of

dollars are invested annually in electrical advertising and that

an electric sign guides people into the store over which it is

erected, but how can you prove that those people who go into a

store having an electric sign would not go into that same store

were there no sign erected there?"

In reply, I asked him to see whether or not he could answer

that question for himself to prove from his own experiences,

that electrical advertising does pay. To help him along, I

asked him to think back over his purchases during the last

few days, determine what prompted him to buy in this or that

into your store to buy. At night it blazes your message to

passers-by and tells them who you are, where you are, and

what you sell. In addition, week after week, month after

month, people see your sign and become more and more

conscious of your store and what it sells. Then, when they are

in need of a radio, your sign's message comes to mind and

their wants are satisfied at your place of business.

Tying in on Advertising

APOINT QUITE often overlooked by many radio retailers is

that the electric sign enables them to cash in on local or

national advertising done by radio manufacturers. It is the

connecting link between local or national advertising and the

retailer's place of business. Magazine, newspaper, car-card,

and billboard advertising create in people the desire to buy,
whereas electrical advertising tells them exactly where to buy
the article they want.

The value of electrical advertising to the retailer under these

circumstances becomes at once apparent. Thousands of dollars

are spent annually by radio manufacturers to advertise their

product to create in people the desire to buy the particular

radio they manufacture. People read these advertisements,

decide to purchase the radio advertised, and start out on the

buying path. The retailer, having a sign erected over his

place of business, indicating that the radio which that person
is looking for may be found there, is the one who makes the

sale.

Many manufacturers, realizing the value of electrical

advertising as a medium which enables them to enjoy greater

returns on their national advertising, go to retailers with a

proposition like this:
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"
Mr. Retailer, you agree to handle our radio for a certain

number of years and we will pay part of the purchase price of

an electric sign to be erected over your place of business. You

may suggest the reading matter for the body of the sign.

All that we ask is that you include on the sign the trade name

of our radio."

Because painted signs peel in hot weather and need repaint-

ing at least once every six months to keep them attractive in

appearance, users of electrical advertising display signs are

turning more and more each day to the vitreous-enameled iron

sign. This type of sign needs only an occasional washing with

soap and water to keep it always as new in appearance as it

is on the day it leaves the factory; it does not fade

or peel in hot weather; it is impervious to heat,

cold, rain, and snow, and it never requires repainting

of its faces. It is manufactured by all reputable sign

manufacturers and is invariably recommended by
them because of its outstanding advantages over

the painted type of sign.

The purchase price of a vitreous-enameled iron

sign is slightly greater than that of a painted sign,

but, when the cost of repainting a painted sign every

six months is added to a painted sign's original

cost, the vitreous-enameled iron sign is found to be

cheaper in price in the long run. In addition, it is

more attractive and, when properly designed and

erected, adds considerable attractiveness to the

building on which it is erected and to the district in

which it appears.

Two Types of Signs

AND
NOW for the question,

" What should an

electric sign say?" The answer is that the sign

should say, in effect, either "buy me," "buy here,"

or both.

A "
buy me" sign has on it words such as radio,

drugs, or hardware. It tells prospects what they can

buy in the store it advertises. It is specific.

A "buy here" sign has on it the name of a

company, a trade name, or a trade mark. It, too, tells

prospects what they can buy in a store, but does it

by carrying a name which, in the prospect's mind,

is associated with specific merchandise. It is not

specific.

A sign which is specific which has on it the

name of merchandise being sold in a particular

store is usually more effective than a sign that

carries only a company name or trade mark.

Of course, if a company name or trade mark is

so well known that it is instantly associated in the

prospect's mind with a specific product, then it is

just as effective as a "buy me" sign.

If the size of the sign permits, it is well to show on it both

the type of product which may be bought in the store it adver-

tises and the name of the company. If in doubt as to which

type of sign to choose, it is best to purchase a
"
buy me" sign.

A neon sign costs slightly more than an incandescent lamp
sign of the same size, but its current consumption is approxi-

mately one third that of the incandescent sign.

Cost of Electric Signs

INFORMATION

OF a definite character regarding the cost of

the various types of illuminated signs may be of interest.

In this connection a typical double-faced dealer's sign 2| by
5 feet will be considered as an example.

Assuming that the word "RADIO" is to be in 12"

Neon letters and the words JOHN JONES CO. in

4" Silveray (raised white glass) letters, and that the

sign is to read the same on both sides, the cost

would be $290.00. Should all of the reading matter

be in Silveray letters, the cost would be $200.00.

Should the word "RADIO" consist of lamps on the

outside of the sign and the words JOHN JONES CO.
be in 4" Silveray letters, the cost would be $235.00.

In each case the installation cost would be approxi-

mately $18.00 and the body of the sign would be

made of vitreous-enameled iron.

The cost for electricity where the word
" RADIO"

consists of lamps on the outside of the sign, would be

approximately $14.88 per month, while the cost for

electricity, should all of the reading matter be in

Silveray, would be approximately $9.90 per month.

In the case of the word
" RADIO" being in Neon and

the words JOHN JONES CO. being in Silveray, the

cost for electricity would be approximately $4.95 per
month. The above estimates are, of course, for aver-

age conditions.

It is obvious, therefore, that although a Neon sign

costs slightly more than the other types of signs, the

difference in cost of current quickly makes up for the

difference, at which time the increased value of the

'Neon sign continues to manifest itself.

The cost of upkeep in the case of Neon means

only those costs that are necessary to have the signs

washed occasionally with plain soap and water. The
tubes burn anywhere from 5000 to 12,000 hours and

may be replaced, in this instance, at a cost of about

$7.50 per letter. The electric lamps in the sign un-

dergo "casualties" no more than the ordinary lamp
in your home.

Vitreous-enameled iron signs never require re-

painting, therefore the upkeep is confined merely to

keeping the sign clean, a cleansing process being

necessary notmore often than once every three months.

*
*^"*, *
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HOWARD W. DICKINSON says-

IF I OWNED A RADIO

STORE

Fd make it PAY.

ABOVE title comes naturally to one of my
breed. Most any advertising man or ex-

advertising man is a Mr. Fixit by habit

and training.

The idea of my owning a radio shop is not

such a far cry, though. I am keen for radio,

convinced that it has possibilities much bigger than are being

realized. I should enjoy retailing. It is the intimate, human
side of business contact which interests me. A retailer of ex-

perience is apt to be a good judge of human nature. He may
or may not be skilled in catering to human beings but he

generally understands them pretty well.

Why Fd Enjoy Radio Retailing

I
LIKE MECHANICS and electricity. I am reasonably handy
with tools and I like the adventure that lies in the things

a radio set can do. Yes, I'd enjoy the retail radio business.

While the above does not prove that I would be a good
radio retailer, I hope it indicates that I would be an enthusias-

tic one. In fact I have enjoyed thinking about it so keenly that

I have pipe-dreamed myself into the business already. I am
afraid I have even bothered a few dealers by sticking around

and asking questions, disguised as a customer. I really am a

customer for a new set but I can't afford to buy one from every
dealer I've talked to, so I hope the others will forgive me.

In my pipe-dream radio business I am keen to see how my
competitors do it. And I am sorry to say I've seen some poor

salesmanship in radio shops. I've been rather high-hatted in a

great department store's radio department. The "brilliant"

young salesman couldn't see why I wanted to look around and
ask questions. He couldn't see why I need do any more than

follow his advice. He was very courteous about it all, but to

me it seemed like the kind of courtesy which comes out of a

can rather than from a chummy heart. Evidently he has been

instructed on how to work on averages of human beings rather

than to try to understand individual human beings. In some
of the smaller shops I've found proprietors who seemed so

keen on repairs and service that they didn't seem to have any
keenness left for making a sale. Give them a pair of pliers and a
screw driver and they fairly purr. Give them a cash customer
for a new set and they don't act naturally, although they really
want to make the sale.

That's where I imagine my pipe dream might make me a

living, I'd get a tremendous pleasure out of demonstrating
and selling. I'd feel that I was selling daily joy, that I was sell-

ing high adventure, and I'd try to make my customers see it.

Oh, I wouldn't gush too much about it, particularly with

men. "Not half bad," to a man may mean more than "glorious,

gorgeous, simply perfect" might mean to a woman. If I were

dealing with a woman I'd not try to imitate her adjectives

either, as a woman knows how to interpret men, and senses

intuitively whether or not they really believe in the stuff they

are trying to sell.

Where I have an idea that I might fall down would be on

trade-ins. I am afraid I would allow too much on trade-ins

and rob myself of profits. On the other hand, I would need

every bit ofmy profits. I know I should need them to support
a good service shop and also to put a little money in the bank,

and above all things there is another thing I'd try to do. Even
if I had a little eight by twelve hole-in-the-wall store, I'd

organize it as a business, pay myself a salary as manager,
and expect to make a profit as owner in addition to that. I'd

have a good bookkeeper, at least part time, and I'd learn how
to use a bank for my own profit and advantage.

Many a small dealer falls down by forgetting or by not

learning these things. He thinks all the money in the till and

in the bank is his, and forgets that all the bills are his too, also

that the kind of troubles which may come from sailing too close

to the wind will be his, too. He doesn't figure out whether all

the money he takes out is salary or profit or what is the pro-

portion of each, and he lacks the check-up necessary to make
him increase his working capital up to the point of safety

and progress.

Dividing the Surplus

SUPPOSE

HE has made a gross profit of $15,000. If he pays
himself a $3500 salary takes a business profit of $2500

he can put $9000 into surplus and working capital, be in

position to expand, open another shop, or take a bigger place

and equip himself for a bigger business. If that $15,000 means

a new high-priced car and a lot of luxuries look out!

I have seen businesses successful one year, go broke the

next year, even when they didn't need to. Usually it is because

they used all the profits and put none into sinking fund or

usable surplus.

Two valuable things can be had from that $9000 undivided

profits insurance against a temporary slump and more pro-

motion. I've taken the small shop as an example. A $15,000

gross profit is not a big business. The principle is just the same
with $50,000 or $150,000 or $6000 gross profits. I consider
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a business profit one of the most important things for a be-

ginner in retailing to look out for and surely the experienced

dealer should know all about it.

If I could pay myself a salary as manager of a ousmess and

make a profit as owner, then my business would be a success

and I would only have to hold my extravagant tastes down till

the business had grown to such a point that I could aiford to

gratify some of them.

Another thing I should do is to begin to write off the value

of all my equipment, store furniture, and fixings tools and

all. If that equipment cost $5000, I should figure on paying

myself for it in five or ten years out of profits. So in my surplus

I figure myself as setting aside $1000 cash, or less, for this

purpose. Suppose I make it $1000. Then in five years I have

made my equipment earn the money to pay for itself. I can

add to it or junk it for what it will bring and have the cash

to buy more up-to-date fittings. To get in the position where

you are five years ahead of your business furnishings in money
instead of five years behind them is to be on the road to

worth-while success.

Another thing I'd do with a part of my surplus would be

to keep my insurance up to the minute.

The Bankers Advice

I
SPOKE ABOUT using a bank for my own profit and advan-

tage. I'll tell a simple little true story about that. A
grocer in Cambridge, Mass., went to his banker to make a

loan. He was a bit crowded on some over-due debts to jobbers.

The banker was a good friend of his and a customer of his

store. The grocer wanted a $5000 loan. It was refused. Jones,

the grocer, said, "Do you know that this refusal of yours may
wreck me? " The banker replied,

"
Sure I do, that's why I must

refuse you. I can't see where we'd get our money back. How-

ever, Jones, let me ask you some questions. How much do you
take out of your till for your own personal use?"

"Oh I guess about $4000 a year, I don't keep track of it."
"
Second question, how much do you take home from your

grocery stock for your family use?
"

"Oh, I don't know, not much. I don't keep track of it."

"Jones," said the banker, "if you will do what I tell you

to, I'll lend you $10,000 instead of $5000. Here's what I mean.

I want your solemn promise to give yourself a salary of $4000

a year, not a cent more. You can pay yourself by the week or

by the month as you choose, but never a cent over your salary.

Second, you must promise to charge against profits every

thing you take home, and keep an exact account of it. At the

end of the year you can figure out what profits you have left

and they will be yours, but even then you should leave a part

of them for extra capital."

Jones agreed. He had to. At the end of a year he had a profit

of a little over $5000. He had taken out his salary of $4000

and nothing else, except his own groceries which he charged

to himself. He was surprised to see what his own groceries had

amounted to, even at wholesale prices. He found that while

spending only $4000, his salary, he had to economize and

move carefully to get by, but he did it.

Jones admitted to his banker that previously he had prob-

ably been spending about three times as much.

"There you are," said the banker. "Your business makes a

(Continued on page 229)

Mr. Dickinson says, "To get in the position where you are five years ahead of your business furn-
ishings in money instead offive years behind them is to be on the road to worth-while success."
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A Wide-Awake Dealer

Solves Some Problems

That Every Radio fj

Merchant Meets

1 corner of the display room

Whitaker, of

Bradentown

General view of Whilaker's service shop

B. B. Barber tells

bases his success on adhering strictly to four
business principles:

1. Prompt and intelligent service.

2. Consistent and persistent advertising.

3. Outside selling with home demonstrations.

4. A simple, complete cost system.

WHAT A FLORIDA DEALER DID

ITERATING IN a town of 18,000 where radio

reception other than that from local stations

is limited to about six months of the year,

A. K. Whitaker, of Bradentown, Florida,

has done a job of radio merchandising

which is outstanding. The factors on which

Whitaker has built a monument of success are only four.

And these four factors, he feels, will serve to spell success

for any dealer anywhere who will apply the principles, adapt-

ing them to the more or less local conditions with which he

may be surrounded.

Whitaker' s Four Principles

A OUTLINED by Whitaker these principles are:

1. Prompt and intelligent service.

2. Consistent and persistent advertising.

3. Outside selling with home demonstrations.

4. A simple, complete cost system.

After the bottom had fallen out of Florida real estate,

Wr

hitaker opened his store, June, 1926, with two lines of radio

and an electrical refrigerator account. It is interesting to note

that none of the original lines is carried to-day; the electrical

refrigeration business passed out of the picture completely,
while the two former lines of radio have long since been aban-

doned in favor of other lines, featuring Atwater Kent. A line

of talking machines replaced the refrigerators and to-day the

business is exclusively musical, being confined to these two
lines and their appurtenances.

In launching his radio business, Whitaker determined at

once to secure a line on the radio situation as it existed in

the homes of the territory he proposed to serve, to learn what

sort of radio equipment had been sold prior to his entering the

field, how much of it had been sold, and if possible the con-

dition of that equipment.
As the survey progressed, most of it being done over the

telephone on a standardized talk, he realized that he was

learning exactly who his prospects were, which families owned
sets and which did not, and which owners of old sets were

about ready to buy new ones. He wound up with a clean list

of interested prospects on which he decided to concentrate

his selling efforts.

As his sets began to move into Florida homes Whitaker

used his telephone again and again. From his satisfied owners

he secured the names of friends who had heard the new in-

struments and had expressed interest in them. Many of these

he converted into customers and then he repeated the process,

widening liis circle of contacts through sets serviced or sold.

The Service System

BUT
GETTING back to Whitakcr's four principles for conduct-

ing a successful radio business and considering them in

their proper order, or at least in the order in which he sets them

forth, we find first that he is a stickler for having all the facts

at hand. This is indicated by the "Service Record Card"
which is printed on two colors of stock: pink for those sets

which he has sold and white for the sets of other makes sold

by others. The "work ticket" numbers of all jobs, whether

cash or charge, are kept on the individual card with the

amount of the purchase. On these cards, in condensed form, is
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a complete record of each customer's business. The details of

any particular job or purchase can be found at once from the

reference numbers. These are kept in an ordinary box file.

In service work there are three separate problems as

Whitaker sees it: first, doing satisfactory work; second,

being sure that the customer is pleased with the way in which

the work is done; third collecting the money. The whole ser-

vice procedure is cared for on one card the "work ticket "-

from the time the work is requested for until it is billed. The

information is filled in when the customer places the call,

whereupon it is passed to the service department. The depart-

ment record is made upon the reverse side of the card giving

complete details as to nature of the trouble, materials used,

and time consumed, while a general report goes on the front.

The service department places this card on a clip board.

Each day the cards are removed by the bookkeeper, who,

whenever possible, checks the operation of the set on the tele-

phone. If the work has not been satisfactory the card goes

back to the service department for further attention. If

sa isfactory it goes to the administrative offices where the

labor is priced and the invoicing okayed.

The numbers of these cards are, of course, transferred to

the "Service Record Card" of the individual customer and

then filed numerically. These service reports are used for work

done in the customer's home. Shop work is cared for by a tag

which is attached to each article as it is brought in either by

the customer or the service department. Information as to the

equipment and trouble is filled in on the front and the record

of work done by the service department goes on the back.

Advertising Methods

THE
ADVERTISING budget is set at 5 per cent, of the esti-

mated sales. Originally started with newspapers and

direct mail it has been expanded to include billboards. Ordin-

arily the mat service of manufacturers is used but slight

changes have been found advisable from time to time because

of local conditions. A daily advertisement is changed monthly.

The direct-mail phases of the company's activities are

divided into five general classifications:

1. Manufacturers' campaigns (with space for Whitaker's

imprint)

Store Introductory Series

Demonstration Assistances Series.

After Trial Series

Monthly Series

for Customers.

Each of the above fills its own particular place. The first

three are in reality part of the sales campaign.
Manufacturer's campaigns are .sent to a general fist of

prospects. These are usually charged with selling copy ap-

propriate for particular seasons such as Easter, Christmas,

Inauguration, etc. Whitaker finds them generally effective if

they are followed up. The store introductory series is sent to

active prospects, people whom Whitaker has reason to believe

are about ready to buy. There are five letters in this series

and they are mailed at three-day intervals. They serve to

pave the way for the salesman when he calls.

When a demonstration is secured the Demonstration

Assistance Series is brought into play. Again five letters are

used, one each day, or until the sale is closed.

When the Sale Is Made

WHEN
THE sale is finally made the salesman turns in the

order, payment-papers, and check for the first payment.
The sale is invoiced and confirmation sent to the customer

together with the first of the "After Sales Series" of letters.

In the case of deferred-payment customers a copy of the con-

tract is attached to a special letter which further impress the

necessity of prompt payments.
A week after the set has been installed a letter is sent with a

return postal asking for the names of friends who might be

interested. Near the end of the sixty-day guarantee period
another letter is sent along with two return postals, one for

use in case the customer wishes to avail himself of a yearly

service contract and the other to permit him to register a

complaint in case any trouble has developed with the set.

With the advent of the house-current set, which has reduced

so greatly the service problem, the yearly service contract is

not being stressed as much as it was a year or so ago.

of Whitaker's store, which is located in the heart of the business district of Bradentoicn, Fla.

Insert shows display counter.
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House-to-house sales work is done with the direct-mail

assistance described. Sets are demonstrated for two or

three nights if conditions are good, or if conditions are un-

favorable until a good night or two is secured. Salesmen are

paid a straight ten per cent, commission, then1

money being

due and payable when the contracts are accepted and cash

payments turned in. Whitaker does not ask, nor does he ex-

pect, or desire, his salesmen to work on "cold-turkey" calls.

He paves the way for them through his direct-mail campaigns,

through telephone calls, and in other ways. He keeps his name

before the public in the newspapers, on billboards, and

through the mails. But he properly estimates the value of the

combined effect of all these forms of advertising, as sales

promotion activities and not as actual selling.
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Finally we come to the fourth proposition, a simple,

complete cost system, and Mr. Whitaker apparently has

just that. The forms used by Whitaker Radio Sales show that

he breaks down both sales and expenses into various parts
from which the monthly operating report is obtained. The
cost of goods sold is determined by the average discount

method. A complete budget is set up at the beginning of the

fiscal year. Sales quotas and expense appropriations are set

and divided into months. Estimates and actuals are compared
monthly and cumulatively to date for revision. Of course, a

finance plan is used. A carrying charge is added to the price
for deferred payments. These papers are discounted as needed

to meet purchases while collections are made from the store.

The methods and plans outlined above have enabled the

Whitaker Radio Sales Company to keep in touch with its

market, to work up cold prospects, to introduce its salesmen

pleasantly and under favorable conditions, to close sales more

easily, to keep its customers happy, and to make some money.
And as the company is doing all these things successfully it

is not unreasonable to say that it is doing a well-balanced,

outstanding merchandising job.
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MORE TUBE RESEARCH NEEDED
k
PFARENTLY THERE must always be some weak link in the

broadcast chain. Flushed with pride at what radio en-

gineers had done as evidenced by the Trade Show
we asked a well-known design engineer what he considered the

proton major technical problem facing the radio industry. He
came back with no hesitation, "Tubes!"

According to this engineer, tubes are lamentably short on

life, and long on gas. Tube manufacturers are long on self

confidence and short on money for research. A tube manu-
facturer will willingly pay a super salesman ten per cent, to

sell the tubes, but will not

pay a research department or

consulting engineer five per

cent, to make better tubes.

It is true that tubes have

changed, but these changes
are toward new kinds of

tubes, or the same tubes at

lower prices. What is desired is a better

tube at the same price, or one that costs

more but lasts longer.

The Western Electric company has

developed tubes that last 20,000 hours.

It is true that they cost plenty of good

money, and that a set that stays in a

consumer's house for 20,000 hours is an

exception. But it does seem reasonable

that tubes could be made for radio re-

ception that would last longer without

going gassy or losing emission.

It is true that few tube manufacturers

have installed laboratories or research

staff, or have been willing to do anything
but copy what someone else has devel-

oped. This is a rather serious arraign-

ment against the tube industry, and is

probably due to the uncertainty of its

patent structure, or to the fact that it

was easy to make tubes of a sort, or to

the fact that tubes of practically any
life and characteristics could be sold.

It seems to us that tube manufac-

turers will have to do some fundamental

research into filaments, metals or ele-

ments, the glass wall, methods ofexhaust,

and bombardment with the thought in

mind that, while the electrical charac-

teristics or present tubes are probably

as good as necessary, their life is poor.

It reminds us of the story of an au-

tomobile manufacturer who made such

a cheap car that it failed prematurely
or whatever it is cars do. Sales began to

fall off, public enthusiasm began to wane.

SPEAKING

YCI DDI 1QS Y
A. ATWATER KENT: "I like a

game which puts me on my mettle,

which makes me keep my wits about

me, which forces me to meet and
beat new problems. . . . You can't

go stale in radio without going

bankrupt, because the other fellow

will pass you."

X
D. H. KELLEY, president, U. S. L.

Battery Corporation: "If a concern

is making a net profit of 10 per cent,

it is better for them to lose ten sales

than to be stuck with one finished

article on hand. This is a case of

simple mathematics, but it is

overlooked so frequently."

X
R. H. WOODFORD, radio sales

manager, Stewart-Warner: "Radio
sales for 1929 will increase 20 to 25

per cent. Our radio production this

year will be quadrupled."

X
GEORGE M. STUDEBAKER, Colin

B. Kennedy: "The point of satura-

tion in the radio field is not in sight,

radio, to my mind, being in the

same position as the automotive

industry was fifteen years ago. . . .

Radio reaches the popular fancy to

an even greater extent than the

automobile."

X
PRINTERS' INK: "There will be a

place for the good specialty jobber
for some years to come. He still

performs economically a service

which the usual manufacturer can't

perform for himself except at a high
cost."

The solution was to put the profits from the car back into

the car itself not to decrease the price, but to make the car

better. Sales began to climb, public confidence came back,

proving again that you cannot sell a poor product, no matter
how little it costs.

REGARDING HIGH QUALITY
TATEMENTS OF receiving set manufacturers that 1929

receivers will be more selective than those made a year

ago, have already stirred up pleasant dreams in the

minds of those who play with frequency assignments. If sets

are more selective, why not

cut down the frequency band

each transmitter can occupy

say to 8000 cycles instead

of 10,000 cycles and, with

new selectivity, have the sit-

uation that we enjoy (?) now?
Rumor has it that sugges-

tions have already been made to reduce

the channel width to 4000 cycles each

side of the carrier. Now let us look at

this suggestion seriously. This would

mean that receiving sets would not de-

liver to a loud speaker any audio tone

above 4000 cycles, just as at present

they are not expected to transmit any-

thing above 5000 cycles. The disadvan-

tage would be that the user would get

poorer fidelity.

But would they? Is it not a fact that

the majority of listeners prefer reception
with a minimum of noise, and hiss, and

other forms of unwanted racket? Is it

not a fact that the general public is not

at all critical about fidelity so long as

there is plenty of bass? Is it not a fact

that the majority of receivers have

audio-frequency amplifiers or filters

which cut off above about 3500 cycles?

Is it not a fact that the efforts of a

well-known receiver manufacturer to

produce the best fidelity possible a

year or so ago failed because of too

much high-note reception, and that after

many sets of this type came back, a

filter was put into the audio system that

put its audio amplifier back into the

class of those a year before?

We believe all of these things are

facts, and we deplore them. We believe

that the frequency range of receivers

should be broadened, not reduced, that

the number of stations should be

(Continued on page 242)
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Showing Extent to Which Leading Producers Assemble Sets

WHAT MANUFACTURERS MAKE AND BUY

-MANUFACTURERS

100

IADIO RECEIVER manufacturers will make in

their own plants approximately 62 per cent,

of the parts they require for use in their

1929-30 receivers. The remainder, or 38

per cent, of the parts, will be purchased
from outside companies. All the manu-

facturers will build their own r. f. tuning coils and practically

all of them will build or as-

semble their own audio and

power transformers and filter

choke coils. The parts which

are generally purchased from

outside companies are fixed

and variable condensers, fixed

and variable resistors, and

cabinets.

These are some of the con-

clusions determined from a

survey made recently by
RADIO BROADCAST among
prominent set manufacturers.

Requests for the necessary

data were sent to a list of 26

of the largest manufacturers,

and, at the time of this writ-

ing, replies have been re-

ceived from 14. The manu-
facturers who have replied

are listed in this article. The
list includes many of the

largest and probably they
will account for the sale of

at least 75 per cent, of all

the sets to be sold during the

coming season.

In gathering the data for

this survey it was decided to

concentrate on 17 different

classifications of parts, it

having been found that prac-

tically every piece of appa-

BUY
MAKE

MAKE & BUY

*' O-r ' /V- i .

?<///3 I I

ratus that is ordinarily employed in radio receiver construc-

tion would fall into one of these groups. The various

classifications of parts are given in Table 1. The survey
indicated wide variations in the practices of different

companies. For example, one manufacturer makes 89 per
cent, of all his parts and another prominent company makes
only 6 per cent, of the parts, purchasing 94 per cent.

It should be understood

that the references in the

preceding paragraphs to

parts "made by the manu-
facturer" means simply that

the manufacturer does not

buy the completed device,

although he probably does

buy the various components
used in the particular part.

For example, a manufacturer

may not buy a complete
audio transformer, but will

purchase the coils and lami-

nations and then assemble

the transformer, from these

parts, in his own plant.

Table 1 gives a com-

plete tabulation of the 14

replies received, indicating by
an "x" in each case which

parts are purchased and
which are manufactured. In

some cases it will be noted

that an "x" appears under
both headings, purchased and

manufactured. The parts in

which this double classifica-

tion appears most frequently
are fixed resistors and cab-

inets. This probably means
that many companies make
the various small fixed resis-

tors required in the set but



.RADIO BROADCAST.

Table 1 Tabulation of Parts Made and Purchased by Manufacturers Covered by Survey

Manufacturer * K



How Each Dealer Shares In the Total Radio Sales

ANALYZING THE 1928-29 RADIO SURVEY

By T. A. PHILLIPS
Manager, Research. Division, Doubleday, Doran & Co., Inc.

T. A. Phillips PERCENTAGE OF TOTAL
BUSINESS DONE BY THE

THIS is the second of a series of articles

analyzing the quarterly radio surveys made

by the Bureau of Foreign and Domestic

Commerce with the assistance and coopera-

tion of the National Electrical Manufac-

turers Association.

It is an

old axiom
that the rich

get richer

and the poor get poorer. To the

casual observers it has seemed

that the large radio dealer with

his huge yearly volume is con-

stantly increasing his sales and

forcing his smaller competitor

to the wall. There is good pre-

cedent for this. Twelve per

cent, of all furniture dealers do

70 per cent, of the furniture

business; 14 per cent of all

sporting goods stores do 50

per cent, of the total sporting

goods business; 14 per cent, of

all hardware stores do 65 per

cent, of the hardware business.

Department stores having a

gross volume in excess of

$1,000,000 a year do 95 per
cent, of the department store

business.

A close study of the distribu-

tion of business done by radio

dealers, as reported by the

Department of Commerce,
should gladden the hearts of

the average radio retailer

whose gross sales do not ex-

ceed $20,000 a year. It is very

apparent that the narrowing
of the margin of differences in

merit and prices between the

products of various radio
manufacturers has made for a much more general distri-

bution of sales among dealers of all sales volume classifications.

The dealers selling more than $100,000 a year are still

obtaining the larger share of total sales. However, the number

TABLE I
PERCENT op TOTAL NUMBER'OF DEALERS IN GROUPS ACCORDING TO LIMITS

OF BUSINESS DONE
Last Quarter

-100

90

80

PERCENTAGE OF OUTLETS
INDICATED IN VARIOUS FIELDS

PERCENTAGE OF

BUSINESS DONE

FURNITURE
SPORTING
GOODS

This chart shows how the retail radio business
compares with retailing in other industries. In each
case it indicates that a few large dealers handle
more thanfifty per cent, of the retail business. The
department stores indicated are those having a

gross volume in excess of $1,000,000 a year.

Limits of
Business Done
Under $1.000
1.000 to 4.999
5.000 to 9.999
10,000 to 19,999
20,000 to 49,999
50.000 to 99,999
100,000 and up

1928
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dealer acquired in the various

groups, to the total business

done. Table III illustrates our

point.

TABLE III reads: 1368 dealers

reported a sales volume of

$655,308 or an average volume of

$479 per dealer. All the dealers

reported a total sales volume of

$70,877,517.00. Each dealer hav-

ing a sales volume under $1000

therefore got $6.70 of each million

dollars of business reported.

This analysis shows that the

dealers having a volume for the

first quarter of 1929 in excess of

$100,000 increased their individ-

ual proportionate share of busi-

ness only 98 per cent, over 1928,

while the dealers selling from
$5000 to $20,000 increased their

proportionate share 175 per cent,

and 17ft per cent., respectively.

The slightly above average
dealers doing between $50,000

and $100,000 a year show the greatest increase 195 per cent.

These figures demonstrate, therefore, the soundness of our

conclusion at the beginning of this article that the smaller

SHARE OF TOTAL SALES ACQUIRED BY EACH
DEALER IN THE VARIOUS GROUPS FOR EVERY $1000000

OF TOTAL SALES.
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Valuable Pointers from Weil-Known Sales Managers

MERCHANDISING SCREEN-GRID RECEIVERS

F. Goodman

AMERICAN BOSCH MAGNETO CORP.

FRANK W. GOODMAN, General Sales Manag-
er, Radio Division: The merchandising of

screen-grid radio receivers will largely take

care of itself. Like any other major im-

provement in any commodity, the public

becomes conscious of it almost as quickly

as the trade. The introduction of screen-

grid sets may be compared readily to the

introduction ofballoon tires on automobiles.

It took no particular effort on the part of the auto-

mobile dealer to merchandise balloon-tired cars; the public

was eager for them and recognized the advantages almost

instantly. In the same manner, the public will recognize

the advantages of screen-grid radio receivers, and will buy
more readily because a lower investment is necessary.

The most important factor in merchandising screen-grid

radio receivers is, from the viewpoint of the dealer, "which

screen-grid set shall I sell" and from the customer's view-

point, "which screen-grid receiver is best for me to buy."
There will be a large number of screen-grid receivers avail-

able this year. However, any well-versed radio engineer will

explain without hesitancy that the screen-grid tube is ticklish

until properly mastered. The introduction of one or

two screen-grid tubes in a radio set is not the answer

to this year's problem. A radio receiver must be

engineered carefully from the ground up in order to

obtain all the advantages of the screen-grid tube and
at the same time avoid the pitfalls.

To turn again to the automobile industry, in

the first season of balloon tires, many manu-
facturers placed these tires on cars then in

production in order to meet quickly the public's

demand. As a result many disadvantages were evident because

proper clearances were not available in existing models, turn-

ing radii were too great, etc. On the other hand, those manu-
facturers who properly designed their models to secure the

full advantage of balloon tires were successful, their dealers

made money, and the public was satisfied. Those manufac-
turers who have carefully engineered their screen-grid receivers

this year will also be successful, their dealers will have a

profitable business, and the customers will be well pleased.
The public will quickly seek out the well-designed receivers

and will obtain performance such as they have never had
before.

F. A. D. ANDREA, INC. (FADA)

FRANK A. D. ANDREA, President: Radio receivers using

screen-grid tubes really speak for themselves. Therefore,

merchandising is best linked up with actual demonstrations.
No dealer can fail to become personally enthusiastic over the

performance of the best new receivers, and he should pass
that enthusiasm along. It is more of a paramount factor in

sales success than ever before in overcoming competitive
pleas and promises.

Dealers should precede the demonstration of a receiver
with an analysis of the advantages accruing from the use of
these tubes. To do that the dealer must study the information

F. A. D. Andrea

concerning the 224-type tubes which is readily available to

him from the manufacturers of sets and tubes. He should

absorb this information so that he is able to translate it into

simple terms for the benefit of customers who know little

about radio receivers other than that they bring in the desired

programs. Not all dealers are technical experts, but there are

a few who do not have a basic conception of a set and its

operation and who do not have a trained serviceman at their

beck and call. Such dealers should make an effort to improve
their knowledge if they wish to compete in the 1929 market.

At the present time the conception of the screen-grid re-

ceivers by those who have not seen them (meaning the major-

ity of our population) is that they are better "in some way."

Telling what that "some way" is forms the first job of the

radio dealer. And he must not neglect to emphasize that with

the screen-grid tube it is necessary to use specially designed

circuits, differing considerably from those employed in previ-
ous years and which used lower "mu" tubes like the 227's.

The dealer should make it clear that the screen-grid tube

receiver is not an experiment that it need not be regarded
with suspicion, but that it represents long-term development
in the radio art. Only after months of intensive laboratory

experimenting have the a. c. screen-grid tubes been released.

In addition to technical facts the dealer should know that

the screen-grid tube is not new, although it was
not used generally in broadcast receivers until

this year. The great possibilities of this tube were

disclosed by engineers of the General Electric

Company in 1919 when laboratory models were

perfected and used in a four-stage r.f. amplifier
which gave an unusual amount of amplification
without any tendency toward oscillation.

It has required most of the interval of ten years
that has elapsed between the time the first labora-

tory models were made and the present date to perfect the

tube for general use.

FEDERAL RADIO CORPORATION
EDWARD C. HILL, Sales Promotion Manager: There is

always an important factor in the merchandising of any prod-
uct, and that is knowing that product. This is especially true

in selling screen-grid radio receivers.

The all-electric set of last season using a.c. 227-type heater

tubes, push-pull amplification, and a dynanu'c loud speaker
left little to improve, but, although there were signs of stabil-

ity in the radio industry, every manufacturer has been striving
to produce better apparatus at lower cost. This has been

accomplished this year in the better makes of screen-grid sets.

In the mind of the radio retailer there is no question that

performance is the outstanding feature in selling radio appara-
tus; tone quality, selectivity, distance, and

reliability are still considered the chief sell-

ing points of a radio set. With the advent
of the new screen-grid tube, which has
created such wide-spread interest through
the publicity given to it by tradejournals and

newspapapers throughout the country, the
dealer and the public look to this de-

velopment to give them the utmost in E. C. Hill
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radio performance. We believe that the dealer should know

the fundamental features of this tube as an amplifier in

a radio receiver with a properly designed circuit. With this

information the dealer can build up a splendid sales talk that

will be of great interest to his customer.

Aside from technical advantages, which are many, the

greatest consideration from both the manufacturers' and

dealers' point of view is that the screen-grid tube

marks the advent of quality receiving apparatus at

a price that will enlarge the replacement market and

attract the new set buyer who has remained out of

the market because the price of real performance

was not obtainable for the amount he was able

and willing to invest. In other words, the screen-

grid tube by permitting simplification of circuit

design makes it possible to offer outstanding per-

formance at a relatively low price. A properly

designed screen-grid receiver represents not only an

initial saving but also a substantial saving in the matter of

tube replacements, etc., when compared on a basis of perfor-

mance with sets employing the older types of tubes in the

radio-frequency stages. Hence, Federal's message to dealers

will be: wider markets to tap, increased stock turn over, and

decreased service expense.

SILVER-MARSHALL, INC.

HAROLD C. BODMAN, Sales Manager: We are on the thres-

hold of a new era in radio receivers and with a greatly im-

proved product the screen-grid set we are destined to see

greatly improved methods of merchandising. Just as the a.c.

receiver, two years ago, opened up a vastly broader market for

radio receivers by rendering them more convenient to install

and to operate in the home so the screen-grid tube opens up
new markets for screen-grid radio receivers, and new methods

of merchandising them.

A well-designed screen-grid receiver allows certain feats to

be accomplished that were never before practical or possible.

For instance, the sensitivity is so high that all local stations

and many distant ones may be received with a finger touching

the antenna post serving as the only antenna. Then also, it

possesses selectivity such as is found in none of the previously

known receivers without sacrifice of tone quality. These

two advantages alone offer the radio dealer such tremendous

opportunities for effective home demonstrations that it

would be almost a miracle if screen-grid receivers did not

revolutionize radio merchandising in 1929.

Radio "retailing" is fast changing to radio "merchandis-

ing." The dealer who waits for customers to come to his store

to buy is fast being supplanted by the "merchandiser" who

extends the four walls of his store to embrace his entire trading

area. And no development that engineering genius has pro-

vided since light-socket operation has been so vitally impor-

tant to the dealer as to-day's well-designed screen-grid set.

In selling screen-grid receivers, a dealer can arrange three or

four demonstrations in a single evening due to the fact that

such sets may be installed as quickly as a floor lamp. And,

when he can use a lead pencil a pen knife, or even an ice pick

as an antenna, and bring in stations that are in-

audible on previously known types of sets, is it con-

ceivable that he would not take fullest advantage of

the home-demonstration method of selling? This

year it is expected that at least 70 per cent, of all

radio sets sold will be sold in the homes of the

prospects, and not on the floor!

From the dealer's viewpoint, the particular

makes all the difference in the world. Screen-grid tubes

don't make a screen-grid receiver any more than "clothes

make the man." The most important thing for the dealer

to consider is: "What make of screen-grid receiver best

lends itself to the home-demonstration method of selling.

When a screen-grid receiver has been selected which has a

reputation back of it, which performs as a real screen-grid

receiver should perform, and which is confidently

and aggressively pushed by the manufacturer, half

the battle is won.

The other half of the battle is to train salesmen,

establish a trade-in policy, follow a safe financing

plan, advertise effectively, and watch administrative

expenses.

In connection with the actual selling of these

H. C. Hodman receivers it should be pointed out that the

most successful and most profitable method of

making home demonstrations is not by "cold-turkey

canvassing" but by being invited by the prospect to

demonstrate. Door-to-door canvassing does not build

prestige for the store nor customer good will. On the other

hand, the most advisable method of securing customers is to

reach out for prospects by means of well-aimed letters to the

householders of your community, asking for an opportunity
to demonstrate your screen-grid radio receiver. Your tele-

phone, too, provides an effective means of introducing your-

self and your product to picked prospects. Advertising in your
local paper will also cultivate the families of your community
and establish your identity, bringing inquiries and prospects

and making your selling job easier and quicker.

These are days of great opportunity and strenuous com-

petition for the customer's dollar. While the old time retailer

is "watching and waiting" for customers, the "merchan-

diser" of 1929 is going out after them, building a reputation

for being alive and building up his bank account as well.

STROMBERG-CARLSON TEL. MFG. CO.

GEORGE A. SCOVILLE, Vice-President and Sales Manager:

Merchandising of the new screen-grid receivers on the part

of the dealer need differ in no way from merchandising any
new and better product. It is true that screen-grid receivers

represent a very important step forward in radio; it is un-

questionably the most noteworthy advance since "total

shielding" of receivers and the introduction of house-current

operation. Screen-grid receivers, which are really screen-grid

receivers not simply a screen-grid tube or two stuck into an

ordinary circuit offer to the customer something better in

radio than anything that has been on the market heretofore,

and it naturally presents something of a problem to dealers

in connection with present stocks.

Yet, the problem will right itself quickly if the dealers, and

manufacturers as well, will use discretion. The foregoing

statement is made with facts behind it, for, when a.c. tubes

were introduced, which was a more abrupt change than the

screen-grid tube presents, our company produced nothing
but receivers with direct-current tubes for a full year after-

wards. We were probably affected by the advent of a.c. tubes,

yet our sales actually did increase during that period.

Automobile dealers have been confronted with

the same situation which screen-grid tubes have

created in radio to-day, and a good many times in

the history of their industry, and so have the type-

writer people, and many others. Advancement in.

product, the bringing out of goods radically better

than anything before, is what gives zest to an in-

screen-grid receiver which he plans to merchandise C. A. Scoville dustry. It stimulates sales. It is the life of trade.
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The Value of the Newest Tube

WHAT THE SCREEN-GRID SET DOES

MANY
ARGUMENTS pro

and con on screen-

grid receivers are

taking place behind and in

front of counters where sets

are sold, and it is no secret

that such arguments have

occurred in the offices of large

set manufacturers, or that

these manufacturers are di-

vided into two general groups,

those who do and .those who
don't believe that screen-

grid radio is 1929's panacea.

What are the facts about

screen-grid radios? In the

following paragraphs some of

the advances that are pos-

sible in receiver design be-

cause of the advent of this

new tube are pointed out. It

must not be assumed merely

because such advances are

possible, that they already

exist. Nor must it be as-

sumed that the screen-grid

radio will displace other

types of sets. In the words of

several large set engineers, the screen-grid tube is another

tool; a useful one, but one which must not be taken as the

cure-all for every radio ill.

Some of 1929's receivers using screen-grid tubes will be su-

perior to sets made a year ago without the advantage of the

new tube; it is equally true that a general advancement has

taken place in the year and that sets using three-element

tubes throughout have progressed toward the goal of better

selectivity, better sensitivity, and improved fidelity.

Screen-grid tubes make possible a more sensitive, and more
selective receiver than was possible a year ago, and one in

What Screen-Grid RadioMeans
which the fidelity of repro-

duction may be improved
over that obtainable in 1928.

Let us look at the sensi-

tivity angle. Last year (1928)

receivers were about ten

times as sensitive as those

of a year or two previous.

And many sets of 1929 are

ten times as sensitive as

those of 1928!

What does this mean? It

means that one can receive

more distant stations, or a

given station louder, or a

given station from a greater

distance, or lower-powered

transmitters, or he can attain

all of last year's results on a

smaller antenna.

On page 213 will be found

a drawing showing the effect

of increasing the sensitivity

of a receiver by ten times. If

an antenna 12 feet high was

required in 1928 to deliver

a given loud speaker signal

from a given station, an an-

tenna only 1.2 feet high will be necessary in 1929. Well-

designed screen-grid receivers can get along with only a very

small wire or a metal screen as an antenna. For apartment

dwellers, this means the complete elimination of the unsightly

and dangerous antenna erected on the roof far from the re-

ceiver.

In another illustration an attempt s made to show how the

receiving range of a receiver may be increased by the use of

screen-grid tubes. If the sensitivity of a receiver is increased

ten times, the receiver can be placed ten times the distance

from a given station and still deliver the same loud speaker

7
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signal. This implies that the set is located in a quiet place

which is free from local noise.

So much for the sensitivity of the 1929 screen-grid sets.

In proper designs, the new tube makes possible a more
selective receiver. The difference between the selectivity of

receivers built in 1928 and those of 1929 may be somewhat
difficult to determine because some of the sets of a year ago
were so selective, due to regeneration, that high audio notes

were badly chopped off. Because of reasons inherent in the

screen-grid tube itself, somewhat greater selectivity is possible.

Previous to the present season, receivers had to depend

upon a sensitive detector of the grid leak and condenser type
for a considerable part of their sensitivity. This kind of de-

tector is a notorious offender when considered from the view-

point of fidelity. In some receivers using this type of detector,

the distortion occurring in the detector circuit alone amounts

to 25 per cent, of the desired signal. This much distortion is

audible to the most hardened listener. At the same time high
audio tones have been reduced by the old-type detectors.

With high gain r.f. amplifiers C-bias detection can be used

and this type of detector does not discriminate against the

high audio frequencies.

The picture diagram accompanying this article shows how
the amplification available from new sets compares with

those of 1928. A considerable

part of the amplification that

existed after the detector,

in 1928, now comes before

the detector. This means

that the detector input signal

has been increased over that

of last year. And so, the

"power" detector comes into

the radio picture. It is a

detector that will handle

large input signals without

overloading. Also the de-

tector circuit can be designed

to have a linear character-

istic so that it will put out

large signals without the 25

per cent, addition of distort-

ing harmonics. At the same time it need not discriminate

against high audio tones as does the older type of detector.

In well-designed circuits the tube not only increases the

At the same time the major qualities of a radio receiver

have been improved, certain other electrical and mechanical

improvements and simplicities may be effected by the use

of the screen-grid tube.

TYPICAL



The MARCH
The R. M. A. Elects New Officers

Improvement In Radio Programs Needed

Curing the Direct Advertising Cancer

|HILE GRATIFYING progress has been made in

the technical improvement of broadcast

transmission and reception, the funda-

mental concern of the radio industry the

broadcast program reproduced in the lis-

tener's home is suffering dangerously

from an insiduous "cancer." Little by little, the incubus of

commercialism, at first welcomed because it brought economic

independence to broadcast station

operation, is now threatening

radio broadcasting with paralysis.

The commercial announcement

has evolved from a courteous and

restrained good-will appeal to a

The New R.M.A. Leaders

G

knockout dose of advertising, so

potent that one can no longer

enjoy a radio program without a

feeling of apprehension.

For several years, while it was

owned and operated by the

American Telephone and Tele-

graph Company, WEAF set un-

impeachable standards for com-

mercial broadcasting. The organi-

zation which evolved the eco-

nomic foundation for broadcast-

ing, launched radio advertising

upon an indisputably high plane.

Its clients fought for concessions,

but nothing more than the firm

name and slogan at the beginning
and end of each program were

allowed to get out over the air.

Fulsome descriptions of prod-

ucts, testimonials strangely
reminiscent of quack medicine

advertising and smart-aleck

announcement characteristic of to-day's offerings,

were simply prohibited. After two or three years of

activity, the company withdrew from broadcasting
station operation and sold WEAF to the Radio Corpo-
ration of America, which, together with Westinghouse and
General Electric, formed the National Broadcasting Company.
Three years of operation under these auspices has resulted

in an enormous extension of radio advertising and chain broad-

casting. [Powerful salesmanship was exerted upon the ad-

vertisers, with the result that appropriations for radio pro-

grams increased enormously. The professional standing of

artists appearing before the microphone has been lifted to the

BEAT WISDOM was shown by the membership

of the Radio Manufacturers' Association

in choosing the officers who are to guide the

destinies of that body for the coming year. H. B.

Richmond, the new president, is acclaimed on every

side as an able and popular leader. As chairman

of the Engineering Committee of R. M. A. for a

number of years, Mr. Richmond has demonstrated

a wide knowledge of industry problems, a remark-

able ability to "get things done," and a diplomacy

and kindly suavity that promises much to the radio

industry with leadership of this calibre, One of the

outstanding elements in the make-up of the new

R. M. A. president is a broadness of vision which

will keep association activities on the highest of

planes, freefrom petty politics and pointless bicker-

ings.

Aiding Mr. Richmond is an unusually able and

representative group of officers and directors. They
are: T. K. Webster, Jr., treasurer; Morris Melcalf

(American Bosch), vice-president; Henry C.

Forsler (Utah Products), vice-president; William

Sparks (Sparks-Withington), vice-president. The

new directors, electedfor three years, are: H. C. Cox

(Columbia Phonograph), Henry C. Forsler, George

C. Furness (National Carbon), B. J. Grigsby

(Grigsby-Grunow), Ralph H. Langley (Crosley),

A. G. Mesick (U. S. Radio), R. T. Pierson

highest standards. But broadcasting has receded from its posi-

tion as a prune interest of the American public. The good-will

program has evolved from a courtesy to an annoyance, in

spite of its improved artistic standing. The habitual listener

is now as grateful for the commercial program as he is for the

billboards which grace the principal highways.

To be satisfied with their investment in broadcasting, an-

nouncers are compelled by sponsors to launch into detailed

descriptions of their products; they must attempt to intrigue

their audiences with countless slogans, discuss financial ar-

rangements, detail payment plans,

quote prices, enrapture sup-

posedly gullible listeners with

high-priced testimonials, and pro-

claim real or imaginary points of

superiority with which the spon-

(Bremer-Tully),

Richmond (Gen

II. B. Richmond

and H. B.
eral Radio).

W. K. W.

sors consider their products to be

endowed. How far from the

standards originally charted for

commercial broadcasting has the

art wandered 1

In fairness to broadcast man-

agements, it must be said that

most of them have attempted to

resist misguided attempts tomake
radio a direct-advertising medium.

Many programs are still models

of good taste. Having brought

prosperity to commercial broad-

casting, however, the demands of

many affluent advertisers for

stronger and stronger doses of

advertising are not easily curbed.

On the printed page, advertisers

may say what they please; why
not over the air? They certainly

pay enough for the privilege.

No one objects to superla-

tive statements on the printed'

page because the reader can, by a turn of the page,
dismiss the advertisement instantly, without sacrific-

ing the entertainment or educational value for which

he purchased the publication. The radio listener, on
the other hand, must dismiss not only advertising but enter-

tainment as well. Unless he seats himself at the controls of

the receiver, within a few inches of the reproducer, dismiss-

ing unwelcome advertising is a considerable inconvenience.

Many in the broadcasting profession accept the advertising
announcement as a necessary evil which must be tolerated.

But they are traitors to the ideals which ought to animate the

broadcasting industry. By then- attitude, they acknowledge
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OF RADIO
Regarding Screen-Grid Receivers

The Listener's Attitude Should be Studied

their failure to make advertisers appreciate the attitude of the

listener who finds, at least a dozen times in an evening, that

he has invested a hundred dollars or more in a means of in-

.viting poorly disguised canvassers into his home. These apolo-

gists for radio advertising have failed to devise a method of

capitalizing good will gained through a high-grade program

by means of an effective but inoffensive tie-in

because their ingenuity is incapable of originat-

ing a practical method of enticing audience re-

sponse. There is no logical user of broadcasting

for whom a tie-in cannot be originated, appeal-

ing directly to his prospects.

The task ofassuring the intelligent and effective

utilization of commercial broadcasting would be much easier

if accurate investigations of listener attitude were made. The

"statistics" distributed by most broadcasting stations as to

coverage are of little value. The population and wealth within

an arbitrary distance of a broadcasting station gives no indica-

tion of a particular station's real audience and almost invari-

ably embraces areas not served by the station involved.

Popularity contests mean still less because unrepresentative

groups respond to them and questionnaires are subject to the

same failing.

The great public utilities have learned accurate methods of

measuring public attitude, employing investigations of a

comprehensive character and involving highly specialized

techniques. No organization in the radio field has gone further

than to estimate the total potential audience for all stations

in an arbitrary radius. It is entirely within the capabilities

of scientific investigation of public attitude to determine the

habitual audience of a given station at all hours of the day in

its true service area, as indicated by field-strength surveys;

to evaluate the good will loss or gain for specific types' of an-

nouncements and the relation of the good will won through

broadcasting upon the effectiveness of printed advertising

and upon sales resistance.

Once modern methods, which have been successfully ap-

plied in other fields, are used by the broadcasting fraternity,

the advertiser will readily appreciate that radio as a good-will

medium has tremendous potentialities, fully justifying huge

appropriations, and that, employed as an advertising medium,
it creates more ill will than good will. In the meanwhile, the

average listener, because of the increasingly offensive and

effusive character of the announcements, becomes less_and

less responsive to the good-will influence of broadcasting. I

Screen-Grid Receivers, Good and Bad

As
THE forward looking element of the radio industry

has anticipated for two years, the appearance of the

a. c. screen-grid tube resulted in its instant adoption

by practically every manufacturer in the industry. The tube

manufacturers had only to produce an alternating current

screen-grid tube and its superior

amplification possibilities assured

its immediate utilization. Here and

there, however, we hear rumors

that there is to be grief in con-

nection with the screen-grid tube,

and that there is still a great deal to be learned before

service difficulties are overcome.

Similar rumors floated about when the alternating current

tube first appeared and, prior to that, when the a. c. power-

supply unit replaced the battery. Grief did accompany these

innovations, which was quickly dispelled by engineering and

manufacturing experience. But there is no

question about the future of the screen-grid

tube. If there is to be criticism, the failure will

not lie with the tube but with faulty engineer-

ing ofthe receiver to which it is applied unsuccess-

fully. There are many examples of marvelous

engineering design and successful application of

the screen-grid tube which will prove to the rest of the in-

dustry that.competent and forward looking engineering pays.
These receivers are the product of months of experimental
work with the battery-type screen-grid tube which has long
been available to the laboratory.

This is the season when slap-stick designing and engineering

by imitation will expose itself. We have tried some screen-

grid sets which must have been hurriedly put together in May
in order that the manufacturer might be at the trade show in

June with a screen-grid receiver. Some of these are merely
inefficient so that little of the benefits of screen-grid amplifica-
tion are obtained; some are regenerative with disastrous re-

sults in audio quality, culminating in obvious loss of the higher

frequencies so essential to clear articulation of speech and
brilliance in music; one or two which we tried actually oscil-

lated at one or two sections of the dial so that we were re-

minded again of the regenerative receiver days. But the screen-

grid tube technique will yield to good engineering and, pre-

sumably before large-scale production begins, these deficien-

cies will be remedied.

To the radio dealer, who must judge numerous offerings

made to him, we recommend exhaustive tests and discriminat-

ing selection. This is a screen-grid year and the dealer must be

ready to meet the demand. It will pay him to use caution

and to determine by actual comparison whether he is con-

sidering a product of hasty engineering or whether there is a

year or two of experimental experience with screen-grid tubes

back of the line which he selects.

The Men Who Write Our Radio Laws

THE
PROGRESS of radio seems to be made and unmade

by the legislation adopted respecting it. No body is

more important in determining the course of that legis-

lation than the Senate Interstate Commerce Committee.
For some time, this august body has been taking testimony
from hither and yon in order to clarify its views with respect
to the Couzens Bill, providing for a combined radio, telephone,
and telegraph commission. Apparently the Federal Radio
Commission has either discharged its duties to the satisfaction

of the Senate or it is con-

sidered not to have enough
to do. Senator Pittman of

Nevada distinguished him-

self during these sessions by

(Continued on page 256}
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JUNE, without doubt, there

was a serious shortage of

good screen-grid tubes. At
that time an estimate was
made that the total pro-
duction of all prominent
tube manufacturers was

only 15,000 screen-grid
tubes a day, although the demand was
for about 75,000.

Everyone believed that the problem of

making a good screen-grid tube at the

price announced by the Radio Corporation
was a major problem indeed, and one
which was not at all certain of solution.

Several tube manufacturers coincided

with the belief that such tubes would cost

in the neighborhood of $2.00 to build, and
that plant production would be reduced

by from 40 to 60 per cent, by their con-

struction. There is no certainty yet that

the tubes will stay good in service after

they are made.
It is a fact that the more complicated a

tube becomes, the shorter its life. The fact

that the 226-type tube is going out of the

radio picture strikes out one of the easiest

tubes to make. The screen-grid tube with

its additional material becomes very dif-

ficult to make and to keep free from gas.

It is our belief, and one which seems to

be shared by some tube manufacturers at

least, that more cooperation between tube

and set designers would be welcome. If,

say a year before any new idea is to be

exploited, the tube and set people were to

get together and discuss the problems of

each, is it not possible that a better set

could be engineered, with the certainty
that the tubes would last longer? Or is it a

fact, as many have darkly hinted, that the

tube people do not want tubes to last very
long? We cannot believe that a reputable
tube manufacturer who refrains from sell-

ing seconds and thirds and who is not here

to be gone tomorrow, would hesitate to

increase the life of his tubes.

There is a race among tube manufactur-
ers to determine who can make the most
tests and checks on the tubes before releas-

ing them to the trade. The greatest number
we have seen is 137 and, according to the

engineer who made the statement, it is only

by such an array of tests that it is possible
to deliver uniform tubes. It seems to us
that this is an admission that modern
methods of making tubes are somewhat
faulty. If any tube manufacturer has more
tests than 137, we'd like to hear about it.

EARNINGS OF TUBE COMPANIES

ACCORDING TO NEWSPAPERS, DeForest
earned 22 cents a share on its outstanding
stock during the first three months of

1929. Cable, it is reported.will institute a
dividend of 50 cents a share.

SCREEN-GRID VS. SERVICE

SPECULATION AS to whether the screen-

grid tube will increase the service problem
of radio set manufacturers seems to dis-

turb many in the industry. It will not ac-

cording to Paul Ware (now making the
Ware Radio), who states that set people

who have really engineered a receiver will

experience none of the troubles from oscil-

lation, suppression of higher audio tones,

and other griefs in which the manufacturer
who has merely thrown together a screen-

grid set will find himself.

1929 RADIO TUBE SALES

EDWARD T. MAHARIN, vice-president in

charge of sales, CeCo, believes the radio

industry will absorb seventy-five million

tubes in 1929. He thinks at least six mil-

lion new sets will be sold. Since sixty-one
million tubes were sold in 1928, Mr. Ma-
harin's estimate seems somewhat conserva-

tive. Others have guessed as high as 130

million tubes. The best guess seems to be
in the neighborhood of 100 million for

new sets and old.

ZETKA CHANGES NAME

ZETKA LABORATORIES, INC., for several

years manufacturers of special-purpose
tubes and a series of long-life tubes for one
of the large communication companies,
has become the Radio Utilities Corpora-
tion. Its entire effort will be concentrated
on the production of power and rectifier

tubes.

FERRYMAN'S PRODUCTION

FERRYMAN ANNO_UNCED in June that

daily production in three plants was
10,000 and that by the end of this summer
the production would be increased to

24,000. According to Benjamin S. Katz,

president, the company had unfilled orders
for 2,000,000 tubes including 600,000
sold at the Chicago show.

CABLE'S UNFILLED ORDERS

THE CABLE RADIO TUBE CORPORATION
had unfilled orders of $2,000,000 in June;
the daily production of 8000 was soon to

be raised to 10,000 and to reach 25,000 by
September 1.

CECO RECEIVES LARGE ORDER

A SINGLE ORDER for tubes to the extent
of $550,000 was secured by CeCo the
tubes to be furnished to Sears Roebuck.

May sales were 217 per cent, ahead of

May, 1928.

ARCTUHUS TUBE PRODUCTION

AT THE BEGINNING of 1929, Arcturus
made 14,000 tubes a day. In June the

production had been speeded up to the
tune of 23,000 a day.

REGARDING SLOGANS

DEFOREST produces an interesting
booklet entitled Dealer Manual for 1929.

It describes window posters, etc., all of
which emphasize the DeFprest slogan,
"The Father of Radio." This reminds us
that few of the tube manufacturers have
created slogans, names, or cartons that
can be remembered by the layman. Many
of them claim to make "high-vacuum"
tubes, but this means little to the man who

buys the tube. He must have a catch

phrase, something that will stick in his

mind.

A NEW RECTIFIER TUBE

WITH dynamic loud speakers and push-

pull 245's, the 280-type rectifier tube is

being called upon to deliver so near its

maximum current and voltage that some
tube people are working on a new tube
which can stand up under this load. Such a

new rectifier tube will probably have a
heavier filament and a larger plate.

In the meantime it is understood that
some set manufacturers place 400 volts per
anode on the 280-type tul>e and that

everything works out properly provided
the total current taken from the tube does
not exceed 110 milliamperes.

A $200,000 ORDER

A SINGLE ORDER for over $200,000
worth of tubes was secured by E. A.

Tracey, vice-president of the Northern

Manufacturing Company (Marathon),
at the Trade Show.

TUNE IN ON TRIADORS

Triad joins the ranks of tube manu-
facturers who take time on the air. Wjz
and associated stations broadcast the
Triadors on Friday evenings from 8 to 8.30.

BATTERY MAKERS ENTER TUBE BUSINESS

THE ADVENT OF BATTERY manufacturers
into the tube industry is a new and in-

teresting phase of the radio business.

The Eveready-Raytheon combination has

already been noted. Tubes are also sold

under the names of Ray-O-Vac, Bond, and
Diamond. Burgess, we understand, has
also made some overtures in this direction.

THE TRIAD GUARANTEE

WITH EVERY TRIAD tube is packed an
insurance certificate which guarantees
the efficient life of the tube for at least

six months. Any tube found faulty within
that time and returned to the dealer with
the certificate will be replaced.

WHY TUBES ARE RETURNED

FOR THE FIRST six months of operation,
the return of tubes to DeForest were less

than 1 per cent. This percentage would be

reduced, according to A. H. Fajen, en-

gineer in charge of inspection, if the public
would be sure to put each tube in the

proper socket of the set, and would not
remove or replace a tube without turning
off the power. Frequently, a tube will be

damaged by putting it in a socket with the

power on so that the filament and plate
terminals make contact before the grid
does, with the result that a high plate cur-

rent flows corresponding to zero grid
bias. Premature failure of power tubes

may be traced frequently to such mis-

handling.
Sixty-five per cent, of all tube burn

outs may be traced to placing tubes in the

wrong sockets, says Mr. Fajen.
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IN THE RADIO MARKETPLACE
News, Useful Data, and Information on the

Offerings of the Manufacturer

CONDENSED FACTS REGARDING NEW RECEIVERS

BREMER-TULLY : Three stages of r.f. am-
plification, a detector, and two stages
of audio are used in the new sets of the

Bremer-Tully Manufacturing Company.
The output tubes are 245's in push pull.
The cabinet models use a 10-inch dynamic
loud speaker.

ZENITH: Automatic tuning continues to

be a feature of the radio receivers manu-
factured by this company. Model 39A
uses ten tubes including rectifier and is

designed for operation on a loop an-

tenna. A phonograph pick-up jack permits
the set to be used for the playing of phono-
graph records. Screen-grid tubes are used.

FREED-EISEMANN: The new receivers

announced by this company use a neu-

trodyne circuit in conjunction with an
inductor dynamic loud speaker. Two chas-

sis, one eight tube and one nine tube, are

being used in these sets.

ATWATEH KENT: The new A. K. screen-

grid radio receivers use the a.c. screen-

grid tube in the r.f. amplifying circuit with
two 245-type tubes in push pull in the out-

put circuit.

DAY-FAN: Type 245 tubes in push pull,

improved dynamic loud speaker, phono-
graph pick-up jack, and a shielded detec-
tor circuit are among the features of the

Day-Fan Electric Company's new sets.

The chassis employs nine tubes including
five 226's, one 227, two 245's, and one 280.

KOLSTER: Remote control and automa-
tic tuning with screen-grid tubes in the r.f.

stages are the features of the new Kolster
receivers. Two 250-type tubes are used in

the output of the Model K-45. The Models
K-43 and 44 use 245-type tubes.

BOSCH: All the new receivers of this

company will use screen-grid tubes in the
r.f. amplifier circuit. All models are de-

signed for dynamic loud speaker operation,
the consoles being supplied with the new
Bosch dynamic loud speaker. Bosch tubes
will be marketed this year with Bosch sets.

BRANDES: A "selector tuner" is used on
the new Brandes receivers. With this

tuner there is always in full view on the
dial the eight favorite stations of the user.

GREBE: Three screen-grid tubes, band-

pass filtering in the r.f. stages, power de-

tection, push-pull amplification, automatic
line voltage control, and a dynamic loud

speaker are features of the new receivers
made by A. H. Grebe and Company.

VICTOR: A "Harmonic Modulator" is

used in the new radio receivers manufac-
tured by the Victor Division of the Radio-
Victor Corporation of America. The chas-
sis utilizes six 226's, one 227, two 245's,
and one 280 tube. Tuning is accomplished
by a single leader control which operates
over a full-vision scale calibrated in kilo-

cycles with space at the top for marking
the names of favorite stations.

KENNEDY: Two new receivers, the Royal
Model 310 and Royal Model 210, are being
manufactured by the Colin B. Kennedy
Corporation.

CONTINENTAL: This corporation manu-
facture a number of "Star-Raider" re-

ceivers. The Technidyne circuit is used.The
console models are equipped with phono-
graph pick-up jacks and the Model RP-40
is a combination radio and phonograph.
The dynamic loud speaker used in the
console model has a 14-inch cone.

A fete of the season's new models viewed front the Editor's desk.
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SPARKS-WITHINGTON: The new Sparton
receivers continue to use the Equasonne
circuit with its automatic-tuned amplifier
and band-pass filter which has proven so

popular in previous receivers made by this

company.

SILVER-MARSHALL: The new Silver

radio receivers use screen-grid tubes in the

detector circuit and in the r.f. amplifier.
The output circuit uses two 245-type tubes

in push pull. An automatic line-voltage

regulator maintains the voltage supply
for the tubes constant even though the

supply varies from 90 to 130 volts.

FRESHMAN: The Earl radio receivers of

the Charles Freshman Company, Inc.

use an eight-tube circuit with 227-type
tubes and 245's in push pull in the output.
The circuit is of the neutrodyne type.

GRIGSBY GRUNOW: New Majestic re-

ceivers incorporate several new features,

one of the most interesting of which is an
automatic sensitivity control consisting
of a device connected to the gang conden-
ser assembly which automatically varies

the bias of the r.f. tubes to maintain the

sensitivity more nearly constant.

STERLING: This company is building
two radio receivers, the Oxford and the
Stuart. The former set is a cabinet model
using a tuned radio-frequency circuit of
three stages and two stages of a.f. with

245-type tubes in the output. The loud

speaker is of the dynamic type with a 10-

inch cone, the field circuit being supplied
with current from the B-power unit. A
phonograph pick-up jack is included in the
circuit. The Stuart uses three stages of

screen-grid r.f. amplification followed by a

detector and audio amplifier similar to that
used in the Oxford.

COLONIAL: The new Model 32, a re-

ceiver using four screen-grid tubes, three

of them in the r.f. amplifier and one as a

detector, has been announced by the Co-

lonial Radio Corporation. Uniform sensi-

tivity is obtained. The sensitivity as

measured on a General Radio signal

generator is 5 microvolts per meter. The
circuit includes a filter network to prevent
the possibility of cross-talk on strong local

stations. The detector feeds into two 245's

in push pull which, in turn, supply power
to a Cutting dynamic loud speaker.

RADIO-VICTOR: Two new receivers,

the Radiolas 44 and 46, have been an-

nounced by the Radio-Victor Corporation
of America. The Radiola 44, a table model,
uses three screen-grid tubes, two of them
as r.f. amplifiers and one has a detector.

The detector is followed by a single stage
of audio using one 245-type tube. A rather

unusual dial is used on the 44. When the

set is in operation the scale markings are

projected upon a screen

in the center of the

escutcheon plate. The
set has a local distance

switch. The Radiola 46
uses the same circuit as

the 44 but is a console

model including a dy-
namic loud speaker of

the model 106 type.

F. H. SchnellKING :Thenew Royal
model, a product of the

King Manufacturing
Corporation, uses an eight-tube neutrodyne
circuit in conjunction with a dynamic loud

speaker. The set is contained in a console.

A-C DAYTON: The "Navigator" re-

ceivers employ the Technidyne circuit in

which all tuning is accomplished before

the signal is amplified. Nine tubes are

used with 245's in push pull in the output.
The set is available in both console and
table models.

BUSH AND LANE : A number of receivers

are manufactured by the Bush and
Lane Piano Company. The company is

licensed under RCA and Hazeltine patents.
All the receivers use the same chassis

with screen-grid tubes in the r.f. amplifier.
The console models use dynamic loud

speakers.

NATIONAL CARBON: The new series 30

Eveready receivers incorporate several

features among which are sturdy mechan-
ical design of the chassis foundation, a
variometer tuning of the antenna circuit,

and dual loud speaker provision so that

either dynamic or magnetic loud speakers

may be used. The new sets are very sensi-

tive and the National Carbon Company,
manufacturers of these receivers, recom-
mend their use with an indoor antenna or

an outdoor antenna of not more than 20
feet. The receivers incorporate three

stages of r.f. amplification with 227 tubes,
a detector, and two stages of audio with

17lA-type tubes in push pull in the output.

KELLOGG: Features of the new receivers

of this company are automatic volume
control, screen-grid tubes, 250-type tubes
in push pull in the output, power detec-

tion, and a rugged dynamic loud speaker
capable of handling tremendous volume.

EDISON:
"
Light-O-Matic Tuning" is a

feature of the new Edison radio receivers.

With this tuning device a red light indi-

cates whenever the user is tuned to one of

his favorite stations. The circuit utilizes

five 227-type tubes and two 245's in push
pull, in some models, and in other models
the 245's are replaced by 250's.

FADA: The new receivers of this com-
pany use screen-grid tubes, a band-pass
filter, power detection, and push-pull

amplification. All models can operate on a

light-socket antenna thereby requiring
no loop, antenna or ground.

RECENT OFFERINGS BY LOUD SPEAKER MANUFACTURERS
iT THE RECENT Chicago Trade Show
/\ many of the loud speaker manu-
/~\ facturers showed new models.
In the following paragraphs some data is

given on some of the more important new
improvements.

Jensen Radio Manufacturing Company's
newest loud speaker is the "Concert
dynamic" loud speaker which uses a ten-
inch cone. The other two models in the
Jensen line are the "Standard" with an
eight-inch cone and the "Auditorium"
with a twelve-inch cone. According to
Peter L. Jensen, president of the com-
pany, the new "Con-
cert" dynamic is unique
in that it uses an es-

pecially prepared and
treated material for the
cone and heavy alum-
inum wire for the mov-
ing coil. Both of these
factors increase the

rigidity and strength of
the loud speaker, at
the same time increas-

ing the lightness and
freedom of motion of
the cone so that it gives a better response.
Loud speakers are available in various
cabinets in both a.c. and d.c. types.
The Transformer Corporation of America

has developed a loud speaker incorporating
several modifications among which are
the use of an unusually large diaphragm
made ofone piece and the complete elimina-
tion of the suspension spider at the apex
so that perfect centering of the voice coil

is easily obtained. All the connections are

W. Bouck

grouped at the back on convenient lugs
mounted on a bakelite panel. These loud

speakers are available with or without
rectifiers and transformers.
The Rola Company offers both magnetic

and dynamic loud speakers in about twelve
different models for either a.c. or d.c.

operation and either, in cabinets or just
chassis. Prices vary from about $15 for

the magnetic chassis to $60 for a dynamic
mounted in a cabinet and completely
equipped for light-socket operation.

Four dynamic chassis are being made
by the O'Neil Manufacturing Company.
Two models are for d.c. operation and two
models are for a.c. operation. These loud

speakers are provided with an adjustment
for the mov ing coil which makes it possible
for the most inexperienced person to

realign the coil by simply loosening two
screws, adjusting the coil, and then tighten-
ing the screws. These cones are made with
either nine-inch or twelve-and-one-half-
inch diaphragms.
The United Reproducers Corporation

offer a number of Peerless reproducers
in three types; magnetic, dynamic, or
condenser. The condenser loud speaker
known as the "Kylectron" is available in

several cabinet models listing at prices up
to $600. The magnetic loud speakers in

cabinets list at about $25, the chassis

being about $14. The dynamic loud

speakers in cabinets list at about $50.
The dynamic loud speakers use a voice
coil consisting of but a single turn of cop-
per wire of sturdy construction so that it is

impossible for the coil to get out of align-
ment.

The Wright-DeCoster Company olFer

new dynamic loud speakers in distinctive

cabinets and also a combination phono-
graph and power radio speaker. This latter

unit consists of a phonograph turntable
with pick-up unit in conjunction with a
Samson amplifier and a dynamic loud

speaker. It is priced at $425 less tubes.
This company also offer baffles and horns

designed for use with their loud speakers
in theater installations.

Inductor dynamic, electrodynamic, and
magnetic loud speakers are being made by
the Farrand Manufacturing Company.
Prices vary from $12 for the magnetic
chassis, $18-$20 for the inductor chassis,

$26-$30 for the dynamic chassis, and up
to $60 for the dynamic chassis in a cabinet.
A variety of horns designed especially

for use in theaters and auditoriums are

manufactured by the Kersten Radio Equip-
ment Company. For d/iving the horns this

company also make two electrodynamic
units priced at from $40 to $75.
The Utah Radio Products Company

offer a number of dynamic loud speakers
in various types of cabinets priced at
from $35 to $55. They also have two
magnetic loud speakers, one priced at $15
and the other at $19.50.
The Best Manufacturing Company offer

a new dynamic loud speaker using an unus-

ually large pot magnet, which, according
to the manufacturers, gives a flux density
of 114,000 lines, much greater than that
found in other dynamic loud speakers.
The diaphragm has a diameter of approxi-
mately 13 inches. The chassis h'sts at $95
less tubes.
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PERSONAL NOTES OF THE RADIO INDUSTRY

APPOINTED SALES MANAGERS

PAUL HITTINGER has been appointed sales

promotion manager of Freed-Eisemann.

His task is to sell radio sets
to^those

who
have never before owned one. "When we
create a new radio fan," he says, "we are

enriching the industry far more than when
we sell replacement sets."

WILLIAM B. NEVIN has been appointed
sales manager of Colin B. Kennedy. He
returns to this company after an absence

of seven years, having been sales and

advertising manager in 1921-22. Kennedy

plans to make 150,000 receivers this year

and they will be merchandised exclusively

through distributors.

RICHARD GRAVER, who answers to the

cheerful hail of "Dick" all over this coun-

try, has been appointed to the general

sales managership of theCeCo Manufactur-

ing Company. His headquarters will be

at the home-office in Providence, but like

all the rest of the CeCo sales officials he will

be a hardy traveler.

WILLIAM C. HEATON has been appointed

sales-promotion manager of Fada. He
has been with the Welte-Mignon Corpora-

tion, manufacturer of reproducing pianos.

Frank C. Kenyon, Jr., formerly with

Batten, Barton, Durstine & Osborn, Inc.,

an advertising agency, has been appointed
assistant general sales manager. Eric

Palmer, widely known radio and pub-

licity man, has resigned from the Allied

Broadcasting Companies and will have

charge of the new department in the Fada

organization designed to coordinate the

work of the sales, advertising, and public

relations departments.

JULIAN A. GREEN resigned as district

manager for Atwater Kent Manufacturing

Company on April 15 to accept the posi-

tion of general sales manager of the

Supreme Instruments Corporation, of

Greenwood, Miss. Mr. Green is now

planning an aggressive merchandising cam-

paign through distributor channels.

NEW DIVISION MANAGERS

AFTER FIVE YEARS with Crosley, R. P.

Crawley has rejoined the Kennedy organ-

ization. He is in charge, as division man-

ager, of the Kansas City district.

ED LEVY, formerly with Sonatron, is now
district manager for Triad in charge of

their New York office. Six salesmen will

operate under him at 34 West 33rd street,

New York.

WITH HIS resignation as sales manager of

the Sunset Electric Company, of Seattle,

Washington, W. E. Kennard left to enter

the services of the Colin B. Kennedy Cor-

poration, of South Bend, Indiana, in the

capacity of Pacific Coast division manager.

NEW OFFICIALS ELECTED

Louis SISSKIND, until recently president

of the Central States Electric Supply

Company, has joined the Harrison Whole-

sale Company, Chicago, as vice-president.

Harrison Wholesale handles the Earl line

as well as electrical supplies, lighting fix-

tures, automotive equipment'and sporting

goods.

P. Ilittinger

THREE IMPORTANT officials of the CeCo

Manufacturing Company, makers of CeCo

tubes, have been made vice-presidents ot

the company. They are N. O. Williams,

chief engineer; John E. Ferguson, plant

engineer, and Edward T. Maharin, sales

director.

WORCESTER BOUCK has resigned from

The Equitable Trust Company, of New
York, where he served as an official for

many years, to become a vice-president,

treasurer, and a director of the Arcturus

Radio Tube Co., of Newark. Mr. Bouck,
who resides at Montclair, N. J., will make
his headquarters in the general offices of

the Arcturus company at Newark and
will have supervision over the company's
financial affairs.

OTTO N. FRANKFORT, vice-president in

charge of sales of the All-American Mo-
hawk Corporation, of Chicago, manufac-

turers of Lyric radios, and De Witt L.

King, treasurer and
factory manager, have
been elected to the
board of directors of

the corporation.
Mr.

Frankfort and Mr.

King replace E. N.
Rauland and G.
Frankel, who recently
left the board.

Messrs. Frankfort
and King have both
been with the Ail-

American Moh'awk

Corporation since its inception. Mr. King

recently completed a reorganization of

manufacturing facilities.

HAVE NEW POSITION

ROBERT V. DACOSTA, who for the last

twelve years has been in charge of the

manufacture of coils and condensers at

the Atwater Kent plant, is now the pro-

duction manager of Atwater Rents

neighbor, in Philadelphia, the H. H. Eby
Manufacturing Company, Inc., makers of

binding posts, sockets, and tip jacks.

Before going to Atwater Kent, he had

headed the enamelled wire and winding

department of John A. Roebling Sons for

seven years, and had been a member ol

the firm of the Doyle and DaCosta Manu-

facturing Co., of Easton, Pa., for two years.

LT. COMMANDER F. H. SCHNELL, U. S.

Naval Reserves, for six years traffic

manager of the American Radio Relay

League, and more recently with the Engin-

eering and Research Laboratory of the

Burgess Battery Co., has become chiet

radio engineer of Aero Products, Inc., ot

Chicago, specialists and manufacturers ot

short-wave radio equipment.

R R KARCH, who has been associated

with Tnomas A. Edison, Inc. for the past

eleven years, was recently appointed

assistant to A. L. Walsh, vice-president

of Thomas A. Edison, Inc. In his new

position, Mr. Kerch's major duties will

be to correlate the Edison jobbers activi-

ties with those of the Edison factory and

wholesale distributors of Edison radios,

phonographs and records.

Practically all of the fourteen branches

of the Edison Distributing Corporation

were established personally by Mr. Karch.

THE KELLOGG SWITCHBOARD AND SUPPLY

COMPANY, of Chicago, has recently ap-

pointed Edward J. O'Neil assistant to

C W. Hunter, Kellogg sales representative

in the Pacific Coast territory. Mr. O Neil

has been associated with L. G. Heno

Company, Oakland, California, distri-

butor, whom he represented until recently.

A. P. SIROIS is now advertising manager
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of Colin B. Kennedy, South Bend, Ind.

Several notable national advertising cam-

paigns are to his credit, among them being
those for: Benjamin Electric Company,
makers of Crysteel electric ranges and
electric refrigerator cabinets, Cle-Ra-Tone
radio sockets, industrial illumination;

Yaxley Manufacturing Company, radio

appliances; Trimm Radio Company, loud

speakers and head sets.

SALES REPRESENTATIVES

THE HANDEL-DAMES COMPANY, 202

Chester-Twelfth Bldg., Cleveland, Ohio,

has been appointed district sales repre-

sentatives for De Forest. Their territory

is Ohio and Kentucky.

J. J. BACKER COMPANY, 2607 Second Ave-

nue, Seattle, Wash., has been chosen

district sales representatives for Deforest
covering the states of Oregon, Washington,
and Montana. This organization also

maintains branch offices at Spokane and

Portland. The Backer Company at one

time handled Raytheon. Now, in addition

to De Forest, they handle Audak and

Wright-De Coster.

NEWS OF TRADE ASSOCIATIONS

GEORGE H. CURTISS, secretary of the

Pacific Radio Trades Association, reports

that an East Bay Retailer's Association

has been organized and meetings are held

regularly from 8 to 9 A. M. once a month
at the Leamington Hotel, Oakland, Cali-

fornia. An active program of work is in

progress, notably with reference to co-

operative advertising and radio inter-

ference elimination.

HERBERT J. FREEMAN, of the Freeman
Radio Shop, Allentown, Pa., was chosen

president of the Lehigh Valley Radio

Trade Association. Other officers are:

Harold Lucky (Lucky Radio Co.) vice-

president; Earl Arnold, secretary-treasurer.

Retiring officers are Francis J. Hardner,

president and Michael McGee, vice-presi-

dent. The association has been discussing

elimination of the "home free trial" of

sets without a deposit.

FRIENDS OF J. W. A. Henderson, man-

ager of the Edison Distributing Corpora-

tion, Minneapolis Branch, are con-

gratulating him upon his recent election

to the Board of Directors of the Northwest

Radio Trade Association.

PAUL B. KLUGH, vice-president and gen-

eral manager of the Zenith Radio Corpor-
ation, announces the

resignation of Thomas
H. Endicott as general
sales manager, an-

nouncing at the same
time, the appointment
of Mr. Endicott as
Zenith distributor for

the entire state of

Connecticut.
Mr. Endicott will

head a distributing

corporation which he

is forming. Head-

quarters will be established in Hartford.

NEW LYRIC DISTRIBUTORS

TEN NEW Lyric distributors in various

parts of the country are announced by the

All-American Mohawk Corporation, ot

Chicago, manufacturers of Lyric radios.

They are: The Bloomberg-Michael Furni-

ture Co., of Richmond. Va., H. G. Bork

& Son, of Watertown, S. D., The Electric

'Continued on page 241)
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THE SERVICEMAN'S CORNER
More Information on Hum

HUM,
ACCORDING to many service-

men, is still a major considera-

tion in apparatus operated from the
house power lines. We shall continue to

publish data on its reduction as it comes in-

to "The Corner." Here is a new and logical
slant on the subject from BORIS S. NAI-
MARK, with the Riverside Auto Supply and
Radio Company, of 4746 Broadway, New
York City, general service and dealers in

Colonial and Steinite:

"In my experience as a serviceman I

have learned that some of the finest B
power packs produce a hum which is quite

pronounced during the silent periods of a
radio broadcast. If a thorough examination
of the operating conditions discloses that
such a trouble is caused neither by the

electromagnetic coupling between the

power unit transformer and the receiver

proper nor by an improperly biased last

audio stage, the remedy described below
will be found effective in reducing the
hum.

"It is a well-known fact of electrical en-

gineering that the inductance of a choke

(audio) increases with any decrease of di-

rect current flowing through it. Thus, if we
could only keep out of the chokes used in

the power pack the direct current ordina-

rily drawn by the power tube in our last

audio socket, the filtering action of the
remainder of the current supplied by the

power pack would be increased.

"A study of the diagrams below will

illustrate just how this can be accom-

plished by taking the high-voltage tap off

between the chokes, as shown, instead of

from the output side of the second choke.
Such an arrangement will reduce the

filtering of the current supplied to the

power tube, but will improve the filtering
of the B current supplied to those portions
of the set's circuit that are most suscepti-
ble to a.c. hum, i.e., detector and first a.f.

tubes."

Center-tapped resistors: FRANK FOLSOM,
of the Flint Broadcasting Company, oper-
ating station WFDF in Flint, Michigan,
and specialist in Radiola service,
finds resistor troubles at the bot-
tom of many hum complaints:
"I want to take this oppor-

tunity to pass on a few wrinkles
that I used recently. One example
is the case of an a.c. receiver taken

put of a table model cabinet and
installed in a console cabinet with

dynamic loud speaker. The set was
installed in a home but the custo-
mer complained of a hum which
was very disagreeable. One of
the troubles was that the center-

tapped resistor across the 1.5-volt
line was open. This, of course, was
replaced and the set was returned
to the home. Still a very bad hum
was present. The trouble was
located finally in the dynamic loud

speaker which was located too
close to the detector tube. It was
impossible to move either set or

loud speaker enough to help, so by shield-

ing the dynamic loud speaker and ground-
ing it all objectionable hum was eliminated.

As a safety measure a 1-mfd. condenser
in series with the ground lead was used.

In these days of good and inex-

pensive all-electric radio equipment,
it may seem illogical that many
receivers, originally designed as

battery sets, are in everyday service

in thousands of homes throughout
the country. The serviceman runs
into many of these, and invariably
encounters the problem of moderniz-

ing this equipment, in reference to

the. audio channel, and in rearrang-

ing it for operation from the house

current. How do YOU handle this

job? Exactly what equipment do

you use, what do you pay for it,

and how do you figure your profit?
How long does it take you to do the

job? We are making an effort to

collect information on this subject.

THE EDITOR.

"I have found that by inserting a 1000-
ohm variable resistor from the center-

tapped resistor on the 226-type tubes to
the negative B wire the hum can be re-

duced; then by measuring the amount of
resistance in the circuit with a bridge the
desired value can be obtained by substi-

tuting a fixed resistor. This also helps
in suppressing oscillation and improves
the tone.

"Sometimes you can minimize a per-
sistent hum by shielding the 227-type
detector tube and grounding it.

"In my experience as serviceman the
customer usually doesn't understand very
much about taking care of his set and if

you take a little time to explain as fully
and as simply as possible what he should
do and also what he should not do to his
set you will be rewarded with his business

Input
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othersjwho are employed in the same game. intermittent that it was noted merely as a ner will operate satisfactorily for a long
Here's one: variation of light intensity through the period of time."

This trouble was experienced on a
Bosch all-electric set and manifest itself as

a loud buzz at one spot on the dial.

The noise would would rise and fall in

volume and would cover the whole dial at

times.
"It could not be heard outside of the

house with a portable super-

heterodyne and disconnecting
the antenna and ground
stopped the noise. The wiring
in the house was inspected
but nothing was found. After
much scratching of heads we
decided to disconnect the

lightning arreXter. This

stopped the noise.

"The arrester was taken
into our shop and tested for

short circuit, and, with a high-
resistance voltmeter and a
110-volt battery, it would
show a very irregular swing of
from 50 to 100 volts.

"On breaking open the ar-

rester it was found that the
brass points were set in the

porcelain with melted sulphur
which had corroded until it

would pass current between
the gap."

It may have been due to
moisture as the arrester was
mounted in such a way as to
let water run down into it if

there were a small crack in

the sulphur filling."
J. E. DEINEHS," w9cv,

Kansas Power Light Co.,

Topeka, Kansas.

figure scale when we chanced to be looking
at the scale. When the bulb was at rest it

was not loose enough to become extin-

guished."

Noisy Transformers: "Transformers in the
audio systems of modern radio sets often

The Hickok No. 4600 a.c. test set listing at $135.00. This
test set contains the necessary shunts and resistors for
practically every type and continuity encountered in

servicing work.

More trouble with arrestors: J. P. HOWARD,
of the Fayette Tire and Battery Service
of Fayette, Mo., dealer in Crosley, Bosch,
and Majestic, comes to a similar conclu-
sion.

"As a serviceman I have foi^nd a de-
fective, lightning arrester causing trouble
in several cases. The symptoms in. each
case were weak distorted signals or none
at all.

"The trouble was located by disconnect-

ing the antenna or ground from the ar-
rester while the set was in operation and
noting the change in reception.
"In one case the terminals were found

to be directly shorted. In several cheaply
constructed arresters, moisture was found
across the insulation due to defective

sealing."

Pilot lamps and noise: "a call for aid in

eliminating a noise of this nature, tick,

tick, tick, for all the world like an arc light

doing its bit, was received recently. The
rub was that it was daytime with no lights

burning. Investigation failed to located
the offending tick and the set was about
to be sent back to the shop when it was
noticed that the dial light was flickering;
and when replaced by another the trouble
ended."

RAYMOND WAFNER, Erie, Pa.

ARCHIE KUNGBETL, of the thriving
metropolis of Ashtabula, Ohio, veteran
contributor to "The Corner," ran into

pretty much the same thing:
"A source of varied and intermittent

crackling noises in an a.c. receiver was
accidentally discovered to have been
caused through the vibration of the re-

ceiver from loud speaker volume on certain
tone frequencies, which in turn vibrated
the small dial light bulb, making and
breaking the bulb circuit rapidly at inter-

vals and causing a short series of occasional

crackling. This bulb was only slightly

loose, and the vibration was so rapid and

become 'noisy,' that is, cause a scratching
noise in the output of the set. A good
remedy for this, while not always success-
ful in curing a transformer which has be-
come noisy, is to short the highest B-
power unit (or battery) voltage across the

offending winding, very often a trans-
former that has been shorted in this man-

Serviceman's Corner Index
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"
In addition to the above mentioned

disturbances, several rarer cases have
been encountered, among which two of

special interest will be mentioned. In the
first case, reception rose to normal volume
and then died out, repeating the perform-
ance in a regular cycle. In the second case,
a slight whistle interfering with reception
built up and died down periodically.
Both of these troubles were caused by de-
fective heaters which open circuited when
the cathode warmed up and closed again
when the cathode had cooled off.

"
Recently, some experiments were made

with the Arcturus 127 tubes. While the
few tubes tried were found to be ab-

solutely free from the above-mentioned
disturbances, the tests were not exhaustive

enough to prove anything conclusive."

A Book for Servicemen

RADIO TROUBLE SHOOTING, by Enno
R.Haan, E. E.:

This is a book by an associate editor of

Popular Mechanics Magazine, and is pub-

Frank Folsom of WFDF who
services Radiolas on the side and
gives serious thought to the
problems of hum reduction.

lished by the Goo dheart Willcox Company.
It is written as an elementary practical
manual for the average serviceman, and
as such it fills the bills effectively. While I

should hesitate to say that no serviceman
should be without it, certainly most ser-

vicemen, and particularly the beginner,
will benefit greatly by reading it and then
keeping it handy . There are excellent

chapters on tools, equipment, service pro-
cedure, installation, and specific and
general trouble shooting. The book, to-

day, is thoroughly up to date, and should
be valuable as a reference work for several

years to come.

Items of Interest

wE HAVE commented before on the
difficulty experienced by independent

servicemen in securing reliable data on
different receivers directly from the manu-
facturers. As a large percentage of all

service work must inevitably be carried on
by the independent serviceman, and the
ultimate reputation of any set manufac-
turer rests upon the service obtained by
the owner, it is obvious that the manu-
facturer is doing a four-fold injustice to
himself, his dealer, the serviceman, and
the set-owner in withholding this informa-
tion from any reliable serviceman regard-
less of whether or not he retails that
particular receiver.
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{[[MELVIN L. SHOOK, of Shook and
J Jones, radio maintainance and ser-

vice, of Akron, Ohio, writes:

"Here is something that may interest

you. Needless to say, as soon as I receive

the latest edition of RADIO BROADCAST the

first articles I read are those on Service.

Well, a couple of months ago, I happened
to read John Dunham's article which
said that the wide-awake radio manu-
facturer would be glad to send service data
to service concerns, if said service concern
wrote on their business letterhead. I

immediately wrote to 28 of the possibly
35 known radio manufacturers. Twenty
one sent us their manuals, two others

charged fifty cents and one dollar, respec-
tively (We don't mind paying for a manual
if it is any good), one never answered, and
four refused.

"While we have only 14 makes of the
various 28 sent for, represented on our
customer file, the manuals have facilitated

things considerably, and we have the data
for the sets of future customers.
"We find it helpful to examine the cir-

cuit diagram of the set to be serviced be-
fore starting to service the set, no matter
how many times we have serviced that
same model before.

"The four manufacturers that refused
were: R.C.A., Temple, Bosch, and Strom-

berg-Carlson. The latter two referred me to
local dealers a futile source of informa-
tion for independent servicemen."

The I. R. E. 1929 Year Book: A pub-
lication of considerable interest and

value to the serious serviceman the

expert verging on the engineering side of
his art is the 1929 Year Book of the In-
stitute of Radio Engineers. This publica-
tion is available to non-members from
the Institute at 33 West 39th Street, New
York City, for $1.00. Over one hundred
pages of the Report of The Committee
on Standardization make up a volume of
authentic and useful radio information
from the definition of radio terms to the

description of standard tests on radio re-

ceivers. Some of this latter material will be
of use to the general serviceman.

A
Letters from Servicemen

FEW NOTES on the economics of
servicing: "Dear Ed.: Here's my
idea of how much a serviceman

should charge. This is when service calls
are made in the city. I don't know how
much to charge the out-of-town service
calls because I never had one.
"When I come in a house to service a

radio set, the customer does not pay me for
the work I do but for how much I know.
Here's an example. I walk into the parlor
and turn-on the switch for the set. If I

find that the set is giving insufficient
volume and a tube is the cause of it, I

replace the defective tube. My charge is

two dollars for the call plus the retail price
of the tube. I never give or service a set
on trust. This is bad business."

If I find from routine tests that there is

a broken connection or something is

burned out then I will most likely take the
set to the repair shop. However, if I can fix
the set right then and there, I will, so as
not to keep the customer waiting and put-
ting a burden on my shoulders. If a trans-
former or fixed condenser is blown, right
to the shop it will go, where I have no in-
terference. This is how I charge on sets

brought in. The service call is a standard
two dollars. If anything is blown or burned
out I charge the retail price for replace-
ment. I also charge two dollars per hour
on repairing. Even if I work only a half
or three quarters of an hour, I charge two
dollars. In this way of charging I am not
the loser and no other good radio service-
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man should be. When a customer calls on
you he expects you to fix up his set prop-
erly and he also expects a bill. Some
servicemen find that customers will not

pay. With my system, if I have the set in

my hands, I do not take it back until the
bill is paid. If I put the set in the console
and make it work and they refuse to pay
the full amount, then, after several un-
successful attempts of collecting, I put his
name on my black list which means that
no service until the bill is paid."
WALTER OSTROWSKI, JR., Radio Sta-

tion w9cMx. Chicago, Illinois.

A new phase of real service:
"

I am in the
service business as far as the locating and
cure of radio interference is concerned.
But after all that is one of the most im-
portant branches. This work is not limited
to our sets but to'everyone that complains
of interference to the power company.
"We have a truck equipped for this

work a standard half-ton panel body
and in it there are three sets, a Radiola
26 super, a four-tube radio-frequency set
and a three-tube set on loop. All sets are

portable. These sets are mounted on spring
supports to take the shocks away from
the tubes.

"We also carry all kinds of filters, choke
coils, and condensers so that most any
kind of a cure can be recommended."

In my work I have found most every-
thing in the catalog that interferes and
some that are not in it. Some of these

things would no doubt be of interest to
others that are in the same game and a
help to those that are trying to clear up
their town to increase sales."

_J.
E. DEINES, w9cv, Kansas Power

Light Co., Topeka, Kansas.

Telephone Directory Advertising:
" Un-

intentionally we have become specialists in

servicing one make of set. In running an
advertisement in the classified section of
the telephone book, we used a small Fada
cut mainly to make the copy more prom-
inent and compelling to one glancing
through that section. This has brought in

Boris S. Naimark who describes
himself as a "temperamental

debutante."

quite some Fada service, and is, in fact,
the only advertising that seems to pay
for itself. Outside of that we have been
taking care of everything that has come
along. I think I have run into almost every
breed of receiver at one time or another,
old ones, new ones, and plenty of trick
ones."

E. D. MORELL, Service Radio
Laboratory, East Orange, N. J.



. T)oubleday, T)oran & Co.

announce the selection of MR. RUSSELL DOUBLEDAY as Editor

of WORLD'S WORK. From the conception of the idea of this

magazine and from the publication of its first issue,

MR. DOUBLEDAY has been closely associated with it. His

work with this house, including his connection with the

management of its periodicals, his authorship of several

books and, in recent years, his services as editorial head of

its book publishing department, has given him a sympa-

thetic understanding of the aims and purposes of WORLD'S

WORK; and so, our loyal friends and readers can confidently

be offered the assurance that the highest ideals of the

founders and former editors will be upheld.

On the following page is reproduced a memorandum from

the Editor to the Circulation Manager. It is printed here

because of its interest to the thousands of men and women

who have followed this magazine for nearly thirty years.



May 29th, 1929

Dear Mr. Eaton:

Now that the WORLD'S WORK is about to enter its thirtieth

year it seems fitting that its ideals and convictions should be restated

and some suggestions made of its history and background. I was for-

tunate in being present at the modest birthday party of the WORLD'S

WORK and took part in many of the discussions in early 1900 when the

plan and scope of the magazine were fixed.

Walter Page, in the opening editorial of the first number,

forecast the position this country was to occupy in world affairs and

with amazing prescience and clearness set forth our national respon-

sibility and our opportunities for usefulness, and the part the magazine

hoped to play in these foreseen great events. He ended with this

paragraph:

It is with the activities of the newly organized

world, its problems and even its romance, that

this magazine will earnestly concern itself, trying

to convey the cheerful spirit of men who do things.

The founders of the magazine believed very definitely in certain

principles. This being a forward-looking country just emerging from its

pioneer days the WORLD'S WORK should express that spirit. It was be-

lieved that the wrongs, the mistakes, and injustices should not be

ignored but the remedies should also be set forth. Great progress in in-

dustry, in government, in science, in art, come through the power and

genius of man, so, much of the magazine was to be devoted to fact

stories of men and women who do things. It was believed that beauty
and interest should go hand in hand and that good writing is not in-

compatible with sound information. I have heard Page say a thousand

times: "But the man can't write!" and out would go the article. It

was planned to illustrate the magazine with photographs or reproduc-
tions of great paintings because it was believed that good photographs
carried conviction and could still be beautiful.

The WORLD'S WORK has for more than a quarter of a cen-

tury been built month by month on these solid foundations and some

notable achievements in periodical journalism have been given to the

loyal supporters of the magazine during those momentous years.

It is with a mixed feeling of humility and confidence that I take

up the work of editing the WORLD'S WORK: humility because I realize the

greatness and capacity of Walter Page and his successors and because I



quite understand that comparisons will be made with their work and mine.

But I have some confidence also, because I have lived with the magazine
since its birth. I have worked for it, had to do with its management,
written for it at times suffered when it did not come up to its best

standards, and was cheered when it did its job well, as often happened. If

this varied experience is helpful in editing the WORLD'S WORK, I am for-

tunate. I believe it will be useful in my new job.

Certain of the characteristics (I will not call them features) of

the WORLD'S WORK which have been rather lost sight of recently, we shall

restore. The March of Events, that summary of important doings here

and abroad, will be put back in the front of the magazine. We hope to

make it vigorous, interesting, and progressive. The financial articles will

resume their rightful place. Authoritative information was never so much

needed as today. The flood of new books makes a general survey impos-

sible, but we hope to show their tremendous importance in our daily lives

through an account of various human experiences. But of that more later.

All this is general. To be specific: We shall have the biographies

of two of our important diplomats:

Myron T. Herrick, so many years ambassador to France, and

Henry Morgenthau, who recently accomplished that enormous job of

repatriating the Greeks. I wish I had space to tell you how he made

the Bank of England turn over to him $50,000,000.

The disregard for law is one of our national sins. A series of

articles by various authorities will be published on this subject. And an

attempt will be made to lay the situation bare and then remedies will be

suggested. An exposure of a sore is useless unless a remedy is suggested.

Much can be done to change and I hope improve the maga-

zine in two or three months but you realize, I am sure, that it will

take some time to get articles written and prepared for press.

The WORLD'S WORK has a big job to do and I hope that I

may count on you and all the able men and women in our business to

help me do it.

Let us work together "to convey the cheerful spirit of men

who do things."

Heartily yours,



FREE with the compliments of

WORLD'S WORK

Thrills, secrets, emotions passions, ambitions, successes . . . 100 of

the world's most powerful biographical stories in this complete four-

volume set "PERSONALITY 100 PATHS TO SUCCESS" are yours
ABSOLUTELY WITHOUT COST with an 18 months' new, or renewal,

or gift subscription to WORLD'S WORK.

ASULTRY NIGHT. Boston's
waterfront showed but a
dim silhouette ofsteeples,

warehouses, and the feathery
lacework of spars and rigging. A
red-headed immigrant boy,
starved and penniless, furtively

crept from the steerage hold to

the deck and dropped into the

murky waters of Boston Harbor.

Desperation alone prompted
"Old J.P." to risk being drowned in the dead of

night rather than face immigration officials. This
was a night on which the fates gave to our country
a poor, unfortunate young man who but eighteen
years later paid $346,000 for the New York World!

Immigrant boy, soldier, mule hostler, stevedore
the remarkable life of Joseph Pulitzer truly reads
like a chapter from the Arabian Nights!

It is but one of a hundred phenomenal stories
that you will enjoy in this amazing 4-Volume Set
"PERSONALITY 100 PATHS TO SUCCESS."
Crowded into each story is the essence of a great
life spectacular episodes, romance, love, drama
material more than sufficient for a full-length
novel !

Send No Money
Mail Coupon Whether Yon
Are a Subscriber or Not

DOUBLEDAY, DORAN & COMPANY, INC.
Dept. W. W.-8, Garden City, New York

YES, send me absolutely free the remarkable 4-voIume GIFT-SET,
"PERSONALITY-100 PATHS TO SUCCESS," at the same time en-
tering my subscription to WORLD'S WORK for 18 months for only
$6. (plus 35c. for packing and shipping charges). If, after a week. I

am not thoroughly delighted with the books, I will return them at
your expense and you will cancel my subscription. When you bill

me, I understand I have the option of paying the entire $6.35 at once
or may send you the first payment of $1.35 and easy monthly in-
stallments of $1 each for the balance.

VAME.....

ADDRESS
(If I am now a subscriber, the 18 months' subscription will start from
the expiration date of my present subscription.) Books and Maga-
zine may be sent to different addresses.

Here Is Life Shorn of
Conventional Restraints

Read how Tex Rickard rose from Nevada gambling
saloon-keeper to supreme King of Sports how
Edgar B. Davis makes millions in extraordinary oil

deals the legend of Calvin Coolidge the lives of
President Hoover and Al Smith. Read how Jessica

Ogilvie and her six sisters built a prosperous nation-
wide business as beauty specialists the intimate
stories of Greta Garbo and Lon Chaney "Schwab's
Story ofCarnegie" -"American Girl Pleads Lepers'
Cause" "He Refused a Million-Dollar Salary"
and 88 other powerful stories equally fascinating.

Explorers, authors, business men and women,
teachers, screen stars, scientists, laborers, presi-
dents, criminologists, kings, gamblers, multi-
millionaires, adventurers . . . you live with them
the greatest thrills of their lives. From their own
lips you learn the secrets of their amazing suc-
cesses. On your confidential visits to their homes
all conventional restraints are laid aside and their
innermost thoughts, emotions, passions and am-
bitions -the all-powerful governing motives of
their lives are revealed for your personal benefit
and entertainment.

Order Your Free Set TO-DAY !

These four 300-page volumes of biographies are priceless!
They cannot be bought anywhere at any price because they
are published exclusively for WORLD'S WORK subscribers.
In preparing them, WORLD'S WORK has taken infinite

pains to combine every desirable merit of good reading
value; inspiration; guidance towards success; education;
and above all, enthralling entertainment.
To fully appreciate these books you must see them for your-
self delight your eyes with their beauty give your mind
the enjoyable treat of their reading. Simply mail the cou-
pon and your four-volume GIFT SET will immediately go
forward to you. And we will enter your order for a new, or
renewal, or gift subscription to WORLD'S WORK for 18
months at a price which thousands of delighted subscribers
consider a bargain at actually less than the single-copy
cost. But, you must mail the coupon immediately before
our supply is exhausted.



RADIO BROADCAST .

STRAYS from THE LABORATORY
Free Detector Voltage

A SCHEME FOR using the C bias of a

power tube as the plate voltage for

a detector is shown in Fig. 1 . In this circuit

the upper part of the C-bias resistor, which
is in the center tap of the filament winding
of the power tube, is more positive than
the lower part by the voltage drop along
the resistor. For example, this resistance
is of the order of 2000 ohms with most
power tubes and the voltage along it

varies from 40 volts for the 171 tube to
80 for the 250 when worked at its maxi-
mum voltage. These voltages are of the
same order that are required for detector

plates. It is only necessary to connect the
heater of the detector tube to the point
of lowest potential on the C-bias resistor

and the plate circuit as shown to apply
this voltage to the tube in question.
The only advantage we can see is the

decreased cost due to the elimination of one
resistance, that used to lower the con-
ventional 90 volts for amplifier tubes down
to 45 volts. The disadvantage is that
common coupling between two tubes is

provided. If the condenser across the
resistor is large, so that its reactance at low
frequencies is small compared to the re-

sistance of the unit, little a.c. voltage will

be developed along the resistor and very
little coupling between tubes should occur.

Radio and the Stock Market

THE
FOLLOWING story may be inter-

esting to those who either do or do
not believe that the Federal Reserve
Board should have anything to do with
stock market speculation.
The wife of an economics professor in a

southern university bought a little battery-
operated Radiola long ago. She was so
interested and pleased with the set that
she thought thousands of
other people would be in the
same frame of mind, and
had a "hunch." If so many
people were liking radio so

much, stock of the Radio
Corporation ought to be
valuable. She learned from

/
her husband exactly what
to do and bought some
Radio at about $80. After
a little her stock went to
$140 and taking her hus-
band's advice sold out. Sub-

sequently Radio went sky
high as everyone knows.

In the same university a

professor of English bought
a Victrola and enjoyed it so

that he too had a "hunch."
He bought all the Victor
stock he could on margin,
breaking all the rules for

conservatism and mortgag-
ing everything he owned.
When the Orthophonic
came along his stock went
up and up and after a little

he sold out clearing some-

thing like $100,000. This is another one of
those stories to which the reader must
connect his own moral.

Call
Letters

Detector Power Tube



Practical Talks to Service Workers V

WHAT SERV^MEN SHOULD KNOW

John S.

Dunham

WHAT INFORMATION
must a serviceman
have about tubes and
batteries in order to

service properly radio

receivers? Of what

practical value is a

knowledge of the plate,

filament, and grid
voltages, filament cur-

rent, plate current,

plate resistance, and

amplification constant
of all the standard

tubes in use? When can a serviceman find

definite use for information
on the life ofB batteries under
various current drains? Here
are certain definite questions
and our answer to them is

that such information is al-

most essential if a man is to
service all types of receivers

quickly and satisfactorily.
That the writer is of the opin-
ion that servicemen must
have such knowledge is in-

dicated by the examination
(see page 405, August, 1929,
RADIO BROADCAST) which is

given to all newcomers in his

organization. In this organi-
zation a serviceman without
this knowledge would be

An idle member and good
for nothing

Russus Ephesius.
If there is one characteristic

peculiar to the radio industry
it is the number and variety
of designs which it produces
annually. These tricks and
changes in circuit arrange-
ments will put any service-

man on his mettle and they
will put the serviceman with

practical experience only at a
distinct disadvantage in com-
parison with the man who has
added to his practical ex-

perience the knowledge we
have found so essential.

We realize quite fully, how-
ever, that many servicemen
feel that they can get along
satisfactorily without this

knowledge they damn it

with the triumphant ques-
tion, "Of what use is it?"

Therefore, we will discuss the

subject for the double pur-
pose of showing employers the

knowledge which their ser-

vicemen should have in order
to build up customer sat-

isfaction and of showing
servicemen how they may increase their

ability.

Value of Tube Knowledge

FIRST
LET us talk about tubes and see

if we can't give some sound examples
to indicate the value of a knowledge of
tube characteristics. Probably the most
familiar data on tubes is the filament
voltage, Ef. required by the various types,

By JOHN S. DUNHAM
QRV Radio Service Inc.

but a knowledge of the filament current,

If, requirements is perhaps not so common
and there are cases where knowing the

filament current is essential. Take, for

example, the case of a battery-operated
radio receiver (there are still many in

use) supplied with filament current from a

storage battery. The job is to connect a

trickle charger to the storage battery and

adjust it so that it will keep the battery-

charged. Unless one is familiar with tube
data and can determine the total filament

current drain of the tubes in a set, there

would be no simple way with the usual

field service equipment, which does not

This page of the QRV examination for servicemen
contains the questions considered in this article.

contain an ammeter of sufficiently high
rating of determining how much current
the trickle charger would have to supply to

keep the battery charged. On the other
hand, if the serviceman has a knowledge
of tube data he can calculate that
the total current drain of a five-tube
set, for example, is 1.25 amperes, since
each tube requires j amp. Multiplying
by the number of hours the set is used per
day, for example five, we get the number

of ampere hours which in this case is 6.25.

Because the battery is only 75 per cent,

efficient somewhat more than 6.25 ampere
hours must be supplied to keep it fully

charged. Therefore, let us say that in the
19 hours (24 5) the trickle charger must
supply 7.75 ampere hours. Dividing 7.75

by 19 gives 0.41 ampere as the current

required from the trickle charger.
It is equally, if not more important, for

the practising serviceman to know the

plate voltage, Ep , and the plate current,

IP, requirements of standard tubes. In

battery-operated sets, one must know the
EP requirements to determine how many

B batteries are required and
the Ip requirements to deter-
mine whether light- or heavy-
duty batteries are necessary.
In choosing a B-power unit to
be used with a particular set,
one must be able to determine
whether the current and volt-

age the unit can supply is

sufficient for the receiver.

Suppose a particular radio
receiver uses a single 171A
tube supplied with 180 volts
on the plate from a B-power
unit and that the owner of the
set wants it changed over to
171 A'S in push pull because
the single tube overloads too

readily. Will the B-power
unit be able to supply suffi-

cient voltage with the addi-
tional 17lA in use? A knowl-
edge of the plate current

requirements of all the tubes
in the set to which must be
added the additional plate
current drain due to the extra
171A tube would enable one to
know definitely whether the
total plate current consump-
tion would be greater than
that which could be supplied
by the B-power unit.

Problems in A.C. Sets

THE
ABOVE examples have

referred particularly to

battery sets but the increasing
use of a.c. receivers should
make it obvious that a knowl-
edge of the Ep and l p require-
ments of a.c. tubes is also

essential. Sometimes when
servicing an a.c. set the ser-

viceman may have on hand
the charts supplied by the
manufacturer indicating the

plate currents and plate volt-

ages, but frequently such in-

formation is not available. If

the average operating characteristics of
the tubes are known, however, the service-
man will be able to know approximately,
in most cases, the voltage values he should
find applied to the various tubes. Similarly
he will be able to judge whether or not the

grid voltages are approximately correct.

Without this information he can only guess
and guessing is a pretty certain indica-

tion of inefficiency.
A knowledge of the plate resistance and
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amplification constants of various tubes

is not as essential as is a knowledge
of the plate, filament, and grid volt-

ages and plate and filament currents.

but, nevertheless, it is highly desirable.

If one type of tube is to be substituted for

another type it is generally advisable that

they have about the same plate impedance.
If a low-impedance tube is used in an r.f.

amplifier in place of a high-impedance tube-

it is likely that the amplifier will oscillate.

If one substitutes a power tube with an

amplification constant of about 3, the 171 A,

for a power tube with an amplification
constant of 8, the 112A, he would find that

somewhat greater signal voltage would be

required on the grid of the 171A tube to

deliver the same output as was obtained

from a 112A. These voltages might be

high enough to overload the preceding
audio amplifier tube. Therefore, when

using a low-mu power tube in place of a

power tube of a higher-mu, it is always
advisable for the serviceman to consider

the possibility that the preceding audio

amplifier stage may be overloaded with a

new tube in use.

Such information as this is not only
valuable in this very practical manner,
but is also useful as stock information to

enable the serviceman to answer intelli-

gently the questions of his customers
when they ask why a 171A tube should be

used in their set in place of a 112A or why
the B-power unit they have will not be

satisfactory with a new type of tube.

A knowledge of batteries seems perhaps
to be a prosaic sort of information and

perhaps, in the years to come when all

sets are a.c. operated and batteries are

simply a curiosity, servicemen will be

able to get along without knowing very
much about them. Nevertheless, we ven-

ture to prophesy that such information

will prove of daily value for the next ten

years.
Some servicemen feel that the right

way to test dry batteries is simply by
connecting a high-resistance voltmeter

across them. It is not so, however. When
batteries that have been in use for some
months are to be tested, the set should first

be turned on and be permitted to run for

several minutes before measuring the

voltage of the batteries. Dry-cell batteries

recuperate considerably when not in use,

and, if their voltage were measured with-

out first turning the set on, it would show

up much higher than would be the case

with the batteries in service.

Testing Batteries

A FTER much practical experience in

^Vmeasuring batteries we have found
that good new dry cells which will have a

long life show an initial no-load voltage
between 1.55 and 1.6 and that B batteries

A view of the test bench installed in the Newark
office of the QRV Radio Service, Inc.

show between 46 and 48 volts. Supposedly
new dry cells or B batteries which show-

lower voltages under the same conditions
are either not fresh or are of inferior con-
struction. This is information which we
have obtained after numerous tests and it is

well worth while to keep these voltages in

mind when installing new batteries. B
batteries should be discarded when their

terminal voltage under load is less than
37 volts.

In our examination we also test the

applicant's knowledge on the care and

operation of storage batteries. In this

connection it should be pointed out that the
method of testing batteries is not always
fully understood. A voltage reading, for

example, to determine the condition of a

storage battery is of very little value
and serves only to indicate whether the

voltages of the three cells are approxi-
mately equal. The state of charge of an

ordinary lead-cell storage battery can be
determined most accurately by means of

a hydrometer. When fully charged the hy-
drometer will read about 1250 and a bat-

tery should never be permitted to dis-

charge below the point where the specific

gravity, as indicated by the hydrometer,
is less than 1100.

The height at which the electrolyte
should be maintained is very important,
especially when a rather high trickle

charger rate is used. With such an
installation there is liable to be consider-

able gassing and if the electrolyte is too

high in the jars some of the acid spray will

escape through the vent holes and cause

corrosion of the terminals. If the electro-

lyte does not cover the plates, the un-

covered portions will heat excessively and
the wooden separators will be damaged.
A knowledge of such things is obviously
of daily usefulness in insuring the greatest
life of the battery.

Conclusions

WE HOPE we have succeeded to some
extent in our endeavor to indicate

why we know information of this sort on
tubes and batteries is so essential. We
don't for a moment believe that the service-

man should be academic he must be

practical. But, figuratively speaking, we
don't want to argue whether the horse or

the cow is most useful. Both are essential

just -as practical and theoretical knowledge
are essential to good service work.
The road to knowledge any knowledge
is a difficult one. We can't personally

conduct one along the way but have only
tried to indicate the path. In a sense, when
one takes the path he is a searcher into the

unknown, but facts of importance may be
in the path of any digger though he digs

only for potatoes.
The prime requisite in increasing one's

knowledge is that the added information
should be usable. We remember reading
a sportsman's recipe for cooking porcupine
which included long stewing with many
changes of water. The recipe concluded
with the advice to throw it all away with-

out serving. Excellent advice under the

circumstances, perhaps, but the writer

can assure the reader that if he goes to the
trouble of getting sound radio knowledge
he won't have to throw it away with-

out using.

IF I OWNED A RADIO STORE I'D MAKE IT PAY

profit of between $9000 and $10,000. You
are spending $12,000 and going into the

hole. Your business was making more than
double the profit you thought it was, and

you were spending over three times as

much as you thought you were. This year
you've paid your loan, on the dot, made
another and paid that on the dot. You've
done other things too. You've looked out
for your collections, got your money in;

your store looks better and more attrac-

tive; you buy your stock less wastefully.
Now what are you going to do with your
profits?"

"I need $1500 of them. The rest I'm

going to keep in the business."

The banker who told me this story
also told of doing the same sort of thing

(Continuedfrom page 199)

for an Italian fruit dealer and several

others.

We make a great mistake if we think

that the whole function of a bank is just to

say, "Yes, you can have this loan," or,

"No, you can't have this loan." Bankers
themselves recognize their obligations to

give advice and the profit there is to them
in establishing confidential and advisory
relations with their customers. While a

banker may not always be able to give

important advice on business promotion,
he is always able to give the best practical
ideas on the financial layout of a business.

Really there isn't an awful lot to learn

in order to establish a business on a basis

to take care of costs, profits, overhead,

promotion, and expansion, but there are

altogether too many who neglect these

things and who fail where they might
succeed if they knew just where they
stood financially.

If I could put into my pipe-dream radio

business the simple financial organization
which I have been talking about and add
to my equipment the belief I have in the

immediate possible development of radio

sales which a merchant can stimulate with

good promotion material, I have a hunch
that I might make a little money.

Personal good-will building, working
capital increase, salesmanship, advertising,
service you or I may be better naturally
at some of these things than at others, but
we've got to have them all well covered to

succeed and grow.
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Engineering Data on the Stromberg-Carlson

A MODERN DESIGN OF RADIO RECEIVER

VIRGIL M. GRAHAM
Radio Engineer, Stromberg- Carlson Telephone Manufacturing Company

lirgil M.
(rraham

l\ DESIGNING modern
radio receivers one of
the principal problems
confronting engineers
is that of selecting the
vacuum tubes to be
used. This selection

must not be made hap-
hazardly as a well-

cnpineered job must
have a sound reason
for everything.
The latest addition

to the list of tubes
which may be considered by engineers for

use in the r.f. stages of broadcast receivers

is the 224-type a.c. screen-grid tube. If

the receiver designer contemplates using
this tube in his radio amplifier stages he
must satisfy himself that there are very
definite reasons for employing it, other, of

course, than the fact that it is new.
The designers of the receiver described

in this article The Stromberg Carlson

Receiver, Models 641 and 642 studied
the problem carefully and found very
good reasons for adopting the a.c. screen-

grid tube for radio amplifiers. The first

consideration was, of course, the effect

on fidelity of reproduction. Investigations
showed that a material gain in this charac-
teristic could be obtained when three radio

amplifier stages with 224-type tubes' were
used as this made possible two improve-
ments in the detector-audio system. One of
these is the use of the "linear" power de-

tector, which reduces to a negligible value
the harmonic distortion common to the

ordinary square-law detector; the other,

dependent on the first, is the use of a

single audio tube, the power output stage
being fed from the detector. These ad-
vancements are made possible by the

greatly increased radio-frequency voltage
which can be supplied to the detector by a
radio amplifier using 224-type tubes. Both

BOO looo iio4
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Fig- 2 An "analysis" of the
screen-grid r.f. amplifier de-

scribed by the writer.

It is with considerable pleasure
that we present this article by Mr.

Graham, of the Stromberg-Carlson

Telephone Manufacturing Com-

pany, for few organizations are as

generally held in high esteem as the

engineering department of this

company. This article on the design

of the new Stromberg-Carlson

screen-grid receiver, models 641 and

642, will, we are sure, prove es-

pecially interesting and helpful to

our readers.

THE EDITOR

the above mentioned improvements de-

pend on this increased radio-frequency
voltage. (See "Detection at High Signal
Voltages, Part I" by Stuart Ballantine,
delivered at U. R. S. I. I. R. E. Meeting,
Washington, May 15, 1929.) A detector

having linear characteristics that is.

KM* <*-,

150 WX1

fO UV lit 1W

m uuxrcul

Fig. 1 Amplification curve of a
radio transformer used with the

224-type tube.

characteristics which avoid distortion
of the audio frequencies in the output when
the signal has high modulation is es-

sentially a device which works on com-
paratively high voltages. A detector which
supplies enough audio voltage in its plate
circuit to enable the single stage of audio
amplification also requires the high radio

voltages whether it be of the "linear"

type or not.
Let us now consider the second problem,

namely, selectivity. The examination in
this case showed that with properly de-
signed radio-frequency transformers the

224-type tubes would enable the selectivity

10
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of the receiver through the standard I. R.

E. dummy antenna. The ordinates are

plotted in microvolts for convenience and
not in "microvolts per meter." The former

unit may be converted to the latter by
dividing by four (the standard antenna
assumes a height of four meters). The
curves showing the microvolts necessary
at the various control grids to produce a

standard output were taken with the signal

fed to the control grid through a one-half

microfarad capacitor and with the tuning

system of that stage realigned to com-

pensate any capacity from the lead wires

to ground. Examination of these curves

will show that the voltage gain in the an-

tenna transformer is quite appreciable and
that the distances between the curves for

the successive grids are substantially

uniform, allowing, of course, for the usual

variation in tube characteristics. It will

also be noted that the value of the voltage

amplification agrees very well with that

shown in Fig. 1, being slightly lower on
account of the various leads which are

present in the receiver but which are not

used in the "ideal" set-up for measuring
transformer characteristics only.

Fig. 4 shows the selectivity of the re-

ceiver taken at 1000 kc. The dotted line

shows the selectivity of a good receiver

employing 227-type tubes in the same
number of radio amplifying stages. In

taking these selectivity curves the in-

terference output is not used,
but they are plotted as the

"
Ratio

of Input Voltage off Resonance
to Input Voltage at Resonance
for Standard Output."

Fig. 3 shows the fidelity curve
of this screen-grid tube receiver.

The ordinates are in decibels (DB)
and show response throughout
the range with respect to the

standard signal obtained at 400

cycles as "zero level" or refer-

ence point.

Complete Shielding Needed

IN
DESIGNING a receiver em-

ploying a. c. screen-grid tubes
for radio amplifiers, as described

above, where the radio voltage
applied to the detector runs from
three to ten volts, great precau-
tions are necessary to insure
proper shielding, adequate by-
passing, and correct location
of wiring. In this receiver
the radio transformers are

POWER
SUPPLY
CORD

RECTIFIER
TUBE
SOCKET

TERMINALS OF>
CAPACITOR n
ASSEMBLY

TERMINALS OF^ OUTPUT
TRANSFORMER
ASSEMBLY

AUDIO
AMPLIFIER
SOCKET

TERMINALS OF
AUDIO

TRANSFORMER

TERMINALS OF \

FILTER VOLTAGE
INDUCTOR DIVIDER
ASSEMBLY RESISTORS

SHIELDS COVERING
RADIO AMPLIFIER

WIRING

Fig. 5 Bottom view of the screen-grid chassis with all shields in place.

enclosed in seamless copper shields which
have tight-fitting overlapping covers.

These copper shields are 2| inches inside

diameter and 2f inches inside length.
The transformers are wound on 1| inch
outside diameter formica tubing. The
secondary of an interstage transformer is

GRID CLIPS

UX-280
RECTIFIER
TUBE

UX-245
AUDIO ^

AMPLIFIER

UV-Z27
DETECTOR

TUBE

Fig. 6 Top view of the screen-grid chassis with covers
over the r.f. and detector tubes removed.

wound with 96 turns of No. 30 B & S
enameled wire and the primary is wound
over one end of the secondary "turn for

turn." The primary consists of 53 turns of
No. 39 triple-silk-covered resistance wire,
the total resistance of the winding being
about 380 ohms.

Each unit of the variable gang
capacitor is enclosed completely
in a metal compartment and
special short contact springs
are provided to ground the
rotors to the partitions between
the units. Such short springs are

necessary to prevent undesirable
effects due to the inductance of

longer springs. Fig. 9 shows the
construction of the gang capaci-
tor. The radio amplifier and de-

tector tubes are each enclosed in

a metal compartment adjacent
to the corresponding units of the

gang capacitor.
The by-pass capacitors are

specially made, low-resistance

units and have their lowest im-

pedance at the frequency where
maximum gain is obtained in the

receiver. A radio-frequency filter

in the detector output cir-

cuit, located close to the plate
terminal, is employed to pre-
vent radio frequency from get-

ting into the audio system.

POWER
SUPPLY CORD

HI-LO-
SWITCH

DETECTOR
PLATE
FILTER

Fig. 7 Bottom view of the screen-grid chassis icith all shields removed.

This filter consists of a ten-millihenry
choke and two 0.0005-mfd. capacitors
in the usual pi arrangement. Fig. 6
shows the top view of the chassis with
the tube cover removed and all tubes
in place. Fig. 5 shows the bottom view of
the chassis with the shields in place and

Fig. 7 shows the receiver with the flat

shields and the transformer shields re-

moved. It will be noted that the arrange-
ment of apparatus is such as to secure all

shielding possible; for instance, the by-
pass capacitors serve as shields between
the radio amplifier tube sockets.

Schematic Diagram

Fig. 8 is the complete schematic circuit

of the chassis. The secondary of the output
transformer is designed to work into the

moving coil of the built-in dynamic loud

speaker and the current to energize the

field of the loud speaker is obtained from
the power outlet shown connected across

the output of the rectifier tube.

The 227-type tube is used as a linear

detector with automatic bias, the grid bias

being adjusted automatically to the proper
value for the strength of signal received.

This type of detector does not overload
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Fig. 8 Complete schematic diagram of the Stromberg-Carlson screen-grid chassis. This receiver is designed to

operate in connection with a special built-in dynamic loud speaker.

readily and the output of this set is auto-

matically prevented from passing the
level of serious overload and "blasting"
in the power-output stage.
The circuit diagram also shows the

double-acting volume control, functioning
to reduce both the voltage supplied from
the antenna and the gain of the amplifier,
It is arranged, however, so that the biases

on the grids of the first two radio amplifiers
are not changed until the signal is reduced

greatly by the antenna input control,

preventing distortion due to overload of
the first radio amplifier tube. Such an ar-

rangement is accomplished by operating
two potentiometers by a single knob. The
first is connected across the antenna pri-

mary ("high-impedance" type) with the
antenna attached at one junction of coil

and resistor unit and the lever or movable
contact connected to ground. Thus, as the
knob is rotated, varying amounts of signal
are admitted to the radio amplifier. The
second potentiometer is connected so that
the biases of the control grids of the first

two radio tubes are increased as the signal
into the radio amplifier is reduced by the
first potentiometer. To prevent the over-

loading effect mentioned above, this

second potentiometer is constructed so
that the bias voltages are not changed
until the movable contact has traveled
about one quarter of a revolution. This
insures that the signal applied to the
first radio tube is of small enough value to
avoid distortion.

It will be noted that while the detector
is of the plate-rectification type, there is a

grid leak and capacitor shown in the cir-

cuit. These have nothing to do with the
detector action, but allow the magnetic
pick-up unit for phonograph operation to
be connected directly between the de-
tector grid and ground without short

circuiting it through the radio transformer

secondary, thus greatly simplifying the

switching arrangement necessary. The

0.00025-mfd grid capacitor also serves

as a scratch filter for the magnetic pick-up
unit which is designed to operate with
these receivers. The pick-up unit is con-
nected for operation by turning the
volume-control knob counter-clockwise.
The audio filter between the power tube

and the output transformer is designed to

secure the proper cut-off above the useful

range of audio frequencies.

The B-Supply Circuit

THE
B SUPPLY employs two stages of

specially designed filter to secure the
I'xtreme filtering action that is necessary.
The tapped inductors in the arrangement
shown allow much greater filtering action

Fig 9 View of the gang tuning
condenser unit showing special
short contact springs to the

rotors.

to be obtained per stage with the same
amount of material than is possible other-
wise. This additional filtering is ac-

complished by a
"
bucking" action between

the fields set up by the current in the two
portions of the inductor, one in the main
circuit and the other in the branch circuit

in series with the capacitor.
There is little else unusual about the B

supply. It should be noted that the speaker
field circuit is connected directly across

the output of the rectifier tube as indicated

in Fig. 8. Although not so indicated the

power transformer is arranged with four

taps on the high-voltage secondary. The
inside taps are used in the model 641
set which is designed for use with a magnet-
ic loud speaker. Because of the extra

load imposed on the filter system by the

dynamic loud speaker used in the model
642, somewhat greater voltage must be

applied to the rectifier tube and the outer

taps are therefore used.

FRESHMAN ORGANIZES
CANADIAN COMPANY

GHAS.

FRESHMAN Co., INC. in conjunc-
tion with Canadian interests has or-

ganized the Freshman-Freed Eise-
1 1 1 M 1 1 1 1 Radio Ltd. with headquarters located
at 20 Trinity Street, Toronto, Canada.
This recently formed Canadian radio

corporation has issued $400,000 preferred
stock and 1000 shares of common stock, all

of which has been absorbed by private
subscription. C. A. Earl president of the
Chas. Freshman Co., -Inc., heads the new
corporation and George H. Gooderhan,
of Toronto, is vice-president. The Board
of Directors includes C. A. Earl, Joseph
D. R. Freed, and Warren J. Keyeg, repre-
senting the Freshman interests and George
H. Gooderhan, H. S. Gooderhan, W. S.

Turnley, and K. S. MacLacklan, repre-
senting the Canadian interests.

Over half a million dollars worth of
business has already been booked by the
Canadian Corporation and the new distri-

butors and dealer outlets for both the new
Earl and Freed Radio Receivers are being
contracted for every day. The sets will be
assembled in Canada under special Cana-
dian licenses which have been granted by
the Neutrodyne and other patent owners.
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THE FEDERAL MODEL "L" RECEIVER
Tin:

MODEL i, receiver is not the first. Federal
set to utilize the new a.c. screen-grid tubes

but this new act does constitute a distinct step
forward in the design of screen-grid receivers.
Because of the use of these particularly effec-

tive tubes and the new 245-type power tube,
outstanding performance is obtained.
The receivers are housed in conveniently

arranged cabinets. In the upper compartment
of the cabinet is the radio set proper consisting
of three stages of radio-frequency amplification,
a detector, and the first audio-frequency stage.
In the lower compartment is located a ten-
inch dynamic cone, the second-stage audio-

frequency amplifier, and the power apparatus.
The radio receiver is mounted on a sliding shelf
which may be withdrawn completely from the
back of the cabinet, the shelf still acting, how-
ever, as an extensible support which holds the
receiver while tests are being made or the tubes
are being replaced.

If the radio receiver housed in the upper com-
partment were examined carefully it would be
found to contain three stages of r.f. amplifi-

cation with a tuned-coupling transformer be-
tween the antenna circuit and the first r.f.

amplifier tube, a detector using special circuit

arrangements, and the first stage of audio-
frequency amplification. The elements of each
radio-frequency amplifying stage, namely the
tuning condenser, transformer, and a screen-

grid tube, are completely shielded. In addition
there is a second shield around each of the r.f.

transformers and around each tube. All of the
power leads to each r.f. stage are filtered

thoroughly. This extreme care is used in the
design of the set so that maximum gain will

be obtained from the screen-grid tubes and so
that the complete amplifier will be perfecUy
stable and free from distortion.

In the design of this receiver the vital depend-
ence of the hum output on the design and cir-

cuit arrangement of the detector stage was
realized and a dual type of hum eliminator was
installed in order to keep the detector hum com-

pletely under control. The power amplifier circuit
is composed of two high-quality push-pull trans-

formers, a cut-off filter, a timber control, and,

of course, the two 245 tubes. The cut-off filler

eliminates the very high audio frequencies.
The timber control is an essential part of the

receiver. It contains three positions, each hav-
ing been given .a name to indicate the type of
reproduction it provides. These three names
are utilized in connection with organs to indi-
cate which stop is]being used. The tirstposilion
on the timher^control is known as the "Clarion"
stop which, as its name implies, gives very
brilliant reproduction. It is especially useful
in rooms that are acoustically rather "dead."
If the set is to be used in more normal surround-
ings, the "Mezzo" stop should be employed.
With this stop some brilliancy is sacrificed to
secure somewhat better balance. This is the
most useful of the tops and Model L receivers
when shipped have the control set on the Mezzo
stop. The third position is known as the

"
Bour-

don" stop. With this stop considerable emphasis
is given to the extremely low tones.

[Note: We are advised that changes in this
circuit are being considered. If necessary, a re-
vised circuit will be published Edtlor.\

- CHAS1S

THE PHILCO MODEL 65 RECEIVER
Since the issuance of the^sircuit below on the Model 65 by the Phila- placed by a tapped coil, the taps making connection to a "local-

in the distance* switch on the panel. Note the use of double primaries ondelphia Storage Battery Company, one change has been made ii

antenna circuit. The antenna coil shunted by a resistance has been re- the r.f. transformer to give more uniform gain throughout the band.

245 Tube

Gnd Ant

Indicates

Chassis ^
A These stages are shielded

from each other. The shields are

not indicated in this schematic. TYPE
TUBE
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THE EDISON MODELS R-4, R-5 AND C-4 RECEIVER
These receivers incorporate several unusual features among which are switch which automatically indicates when the set is tuned to a favorite

an interesting hum adjustor (n-13) connected to the mid point of the station. Type 227 tubes are used throughout except in the output cir-

push-pull transformer feeding the two power tubes, the double primary cuit where there are two 245's. The volume control functions to reduce
windings on each of the r.f. transformers, and the "light-o-matic" the input from the antenna and also to increase the r.f. bias.

Pick-up

Speaker Input Transformer

THE FREED-EISEMANN NR-95 A.C. RECEIVER
Four stages of r.f. amplification, a detector and two stages of audio-

frequency amplification are used in this receiver. The antenna circuit
is tuned by means of a variometer. Each r.f. amplifier stage is neutral-
ized by means of double-wound primaries on the r.f. transformers. In

all the stages except the last heater-type tubes are used. The use of
heater tubes conforms with a general tendency among set manufacturers
to utilize this type of tube rather than the 226 type. A light-socket an-
tenna is provided in this receiver.

A-Arcturus Type 127
B-Arcturus Type 145
C-Arcturus Type 180

for 60 CyCles - 1 mfd.-600l.'

For 25 Cycles - 2mfd.-600)
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Improvements in Antenna Coupling Circuits

A SYSTEM FOR UNIFORM AMPLIFICATION

By w. A. MACDONALD
Chief Engineer, Ilaseltine Service Corp. Laboratories

ONE
OF THE faults with a radio receiver

of the tuned radio-frequency type
is that it is not possible to attain

uniform amplification over the broadcast
band unless certain definite measures are
taken. A receiver without these definite

measures will have considerable amplifica-
tion at high frequencies and much less at
lower frequencies where the selectivity is

somewhat greater. The effect upon the
user is a receiver that seems very selective

at low frequencies, and rather broad at
the high frequencies; or from the stand-

point of amplification, the receiver is com-
paratively insensitive at the longer waves
and very sensitive at short waves. This is

a disadvantage.
This article is the result of work by engi-

neers of the Hazeltine Service Corp. Labor-
atories. It describes an antenna coupling
system which makes possible an almost un-
iform voltage step-up over the operating
broadcast range or, by slight modification,
a greater voltage step-up at the low-

frequency (long-wavelength) end of the

range than that obtained at the high-
frequency or short-wavelength end of the

range. In any case, the voltage step-up
obtained at low frequencies is a substantial

improvement for a given number of tubes,
over methods now in use.

Two Systems Now in Use

BEFORE
GOING into a detailed descrip-

tion of the arrangement, a better

understanding of it may be had by a brief

discussion of the two forms of antenna
coupling arrangements now commonly
used. Fig. 1 consists essentially of coupling
the antenna structure to the input of the
radio receiver by means of a comparatively
small number of primary turns rather

closely coupled to the secondary or input
tuning of the receiver. Where a separate
tuning adjustment is provided for in the in-

put stage, the mutual inductance between

Antenna

Capacity

Fig. 1

the primary and secondary of the input
transformer may be fairly large. That is,

the primary or antenna winding, L,, may
consist of a coil of 15 or 20 turns of wire

supported on a 2" form, having an induc-
tance of possibly 25 microhenries, which
is very closely coupled to the secondary
winding, consisting of, say, 70 turns of

wire, supported on a 2" form having an
inductance of 200 microhenries. When an

input transformer of this character is con-
nected to an antenna structure, a certain

amount of the antenna capacity will be
reflected into the secondary circuit;

hence the minimum capacity of the circuit

is increased, which in turn requires an

increase in the maximum value of the

input tuning condenser of approximately
nine times the value of the effective mini-
mum increase. With a circuit of this type
operating with an average antenna having
a capacity of 200 mmfd., the voltage
step-up, as measured across the secondary
circuit, is approximately 35 or 40 at 1500

Antenna
Capacity

"W" Fig. 2

kc. and 7 or 8 at 550 kc. The amount of

detuning of the first circuit as compared
with the following circuits is then a func-
tion of the size and character of the an-
tenna employed, the detuning being small
for a small antenna and increasing as the
antenna capacity is increased.
Where a circuit of this nature is em-

ployed with a uni-control receiver, it has
been found necessary to decrease mater-

ially the effect of the antenna upon the

secondary circuit of the transformer. A
convenient way of accomplishing this is

by providing two or three taps on the

primary or antenna coil, as in Fig. 2,
so that when the receiver is used with a
small antenna about 15 or 20 microhenries

may be employed in the antenna coil and,
as the antenna capacity is increased, a
smaller and smaller inductance value may
be employed. With such an arrangement
it has been found necessary to provide
an additional capacity for the remaining
stages of the amplifier so that they will

"track" properly with the input stage.
The value of the capacity is usually in

the neighborhood of from 7 to 10 mmfd.,
which means that the effect of the antenna

upon the input circuit may be in the neigh-
borhood of from 7 to 10 mmfd. In this

way the various stages of the amplifier
are made to track, but at a considerable

expense: first, in the form of voltage step-

up as determined by the input stage, and
second, by increased cost in the tuning
condensers, for, as the minimum capacity
of all tuning condensers is increased by
at least 7 mmfd., it will be necessary to
increase the maximum capacity by ap-
proximately 60 mmfd. The voltage step-up
in a transformer which produces, with an

average antenna, an increase in the grid-
filament capacity of the first stage of from
7 to 10 mmfd. is approximately 20 at 1500
kc. and 2 at 550 kc.

A Coupling Tube Circuit

/CIRCUIT No. 3 employs an antenna-

\^ coupling tube or a substantially aperi-
odic input circuit which links the antenna
to the input of the radio receiver. A con-

venient way of accomplishing this is by
employing either a high resistance or high
inductance connected between antenna
and ground and utilizing the voltage drop
to supply signal voltage to the input of the

coupling tube. The output of this tube

may be coupled to the receiver by one of
the conventional coupling transformers.
With such an arrangement the antenna
constants have little or no effect upon the

tuning of the following circuit.

In some cases, it has been possible to
secure a small voltage step-up in the coup-
ling tube. This may be obtained most
conveniently by utilizing a choke coil

connected between antenna and ground
which, in conjunction with an average
antenna, tunes to approximately 500 or
550 kc., provides a voltage step-up in the

neighborhood of 4 at resonance and dimin-

ishing to 1 for remote frequencies. It has
not been found practicable to employ a

greater voltage step-up than this in the

coupling stage because of the effect of

powerful local stations, which produce
an effect termed "cross-talk" in the re-

ceiver. That is, even though the radio
receiver may be tuned to one station, the

large voltage developed in the input coil,

as a result of the proximity of another
station, tends to modulate the input
tube, thereby allowing both signals to be
heard.

A New Circuit

THE
ARRANGEMENT discussed in the fol-

lowing paragraphs eliminates certain ob-

jectionable features of both of the previous
arrangements. It consists fundamentally
of a rather large inductance which may be

coupled to the tuned secondary. The value
of the primary or input inductance may be
selected to come either just within or some-
what outside of the lowest frequency in the
broadcast range when employed with an

average size antenna.

Fig. 3

Assume that a 200-mmfd. antenna is to
be employed, then the magnitude of the

primary inductance will probably be in

the neighborhood of 400 to 600 micro-
henries. This would produce a circuit

resonant to about 560 to 460 kc. which
would pass the least current at 1500 kc.

and the greatest at resonance. The voltage
induced in the secondary circuit by a given
primary current, however, is the highest at
1500 kc. and the lowest at 550 kc. The
resulting effect of these two conditions

produces a substantially uniform voltage
step-up over the operating range, with a
somewhat higher value at low frequencies.
Where antenna capacities in excess of the
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Interesting Data on Their Design and Use

CHARACTERISTICS OF R~ R CHOKE COILS

R. S. Kru.se

IN A HECENT article in

RADIO BROADCAST, the
author made the gen-
eral statement that it

is sometimes quite
troublesome to have
an r.f. choke present a

capacity reactance in-

stead of the inductive
reactance that one

usually attributes to

it. A request has been
received for a more

specific statement on this point.

Unfortunately it is difficult to make any
statement that is both specific and general.
More or less qualification is necessary and
the reader is asked to keep in mind the

necessity of some analysis of his particular
circuit before deciding if the remarks

apply there.

Rather obviously the choke will act as

an inductance at low frequencies, since its

distributed capacity is of no importance
then. As the frequency is raised one even-

tually arrives at the point where the choke
is in resonance ; that is, the inductance and
the self-capacity of the choke tune it to

the frequency being fed to it. The result is

that the choke presents a high impedance
to the r.f. (which is desirable), but at the
same time tends to develop a large "cir-

culating current" inside the choke itself.

This circulating current can be thought of

as going in one direction through the

inductance of the choke and returning
through its self-capacity. Since these con-

stants are distributed it follows that the

circuit is not a simple one but instead is

capable of showing multiple resonances.

On one side of each of these resonances
the choke presents (to the external circuit)

an inductive reactance; on the other side it

presents a capacitive reactance both

being high in normal designs of chokes.
Further general statements become im-

possible; we must consider the various

types.

An Incorrect Assumption

FIROM
WHAT has been said one may

assume that it is necessary always to

operate in the inductive-reactance regions,

avoiding the resonant points and those of

capacitive reactance. This assumption is

not correct. In many cases it is of little

consequence whether the reactance is

positive or negative, as long as it is high

222 Detector

+ B

Fig. 2 In this circuit the r.f.

tube tvasfed through the tuned
circuit of the following tube.
Somewhat higher output was
obtained because of the rela-

tively higher load impedance.

By ROBERT S. KRUSE
Consulting Engineer

enough and for some applications it does
not even need to be high ! Furthermore, the
resonance points need not be avoided in

the more common cases for reasons that
are given in the following paragraphs.

Let us first take the case of the simple
cylindrical choke, having one layer of

wire, the length of the coil being perhaps 4
times the diameter, and the wire size small.
Measured alone, this coil will show promi-
nent resonance at a frequency such that a
half wave is standing on it (voltage at both
ends and none at the center), likewise at 3
times and 5 times this frequency, above
which the resonances become less distinct.

It will be noted also that the alleged third
harmonic is not exactly at 3 times the
lowest resonance frequency, likewise the
fifth is not at exactly 5 times the funda-
mental. This is the usual action of a reso-

nant circuit with distributed constants;

Detector

Audio

Amplifier

Fig. 1 The effectiveness of the
choke between the detector and
amplifier was noted by the sig-
nal obtainedfrom the two-stage
amplifierfollowing the detector.

antennas act similarly. The reason is that
at each system of resonance we have a
different current distribution which is

equivalent to rearranging the current
carried by each of the various small por-
tions of the coil's self-capacity. The effect

of these self-capacities accordingly varies

from that at the fundamental.
So far we have dealt with laboratory con-

ditions a coil hung out in space and meas-
ured by a weak field cautiously coupled
into it. This is not the way the equipment
will be used. Instead we will connect ap-
paratus to the two ends of the coil and
feed r.f. to the coil through this apparatus.
This is quite different from the process of

magnetically manufacturing the voltage
in the coil itself, and again we find the
elusive self-capacities shifting about so as

to alter the seeming resonance points.
It follows that the goodness or badness of
a choke depends not only on the choke but
also on the suitability of the job for the
candidate. This leaves us badly at sea.

We have not determined anything and
have discovered several new variables.

Until one has learned something by trial

and error it is usually impossible to gener-
ate useful theory. Let us see, therefore,
what practice teaches us, then perhaps we
can apply the theoretical speculation to

step on toward a better type to be given
practical test. Let us leave the single-layer
coil for a moment.
We find that where the r.f. voltage

across a coil is high, or where a very high
irnpedence is necessary, it is essential that
the coil have physical length. If we do not

have length distance between the two
terminals we obviously will have fairly

strong electric fields directly between the
ends of the coil without much regard to
the manner in which the wire wanders
about. If the frequency is high there will

be entirely too much bypassing due to this
end-to-end capacity of the coil, entirely
without any reference to the turn-to-turn

capacity or the layer-to-layer capacity.
Very well when is this serious and what's
to do about it?

The reply to this is that it is serious only
for receiving equipment working with
shunt-fed screen-grid tubes, short-wave
sets working below 50 meters, and for

transmitting sets using shunt feed of plate
supply or grid bias. The cure depends on
which of the cases we consider.

Screen-Grid Circuits

O HUNT FEEDING screen-grid tubes is fairly
kj common practice, frequently with
small regard for the effect on the gain of the

stage. Unless one knows what the load of
the tube looks like it is hard to say if the
feed-choke should have a capacity or in-

ductive reactance. One knows with cer-

tainty, however, that it should have a very
high reactance. Even at broadcast fre-

quencies this means that the inductance
must run to many millihenries and the
distributed capacity to a very few "micro-
mikes." The average receiving r.f. choke
entirely fails to supply such a combination,
since it consists of a mere "scramble
winding" divided into sections. This sort
of choke works well enough when it is

required only to keep r.f. out of an audio-
transformer primary or to perform some
other chore in connection.with a 201A or a
227 tube. Inspection of trie tube constants

suggests that equally good work at the
same wavelengths with a 222 or 224 tube
will require jV the self-capacity and 10
times the inductance or something of
that general sort. Such an improvement is

hardly to be hoped for, hence we must
either put up with the nuisance of feeding
through a tuned (tunable) circuit or else

do the best we can. The obvious way to

improve the choke seems to be that of

lengthening it and making it slimmer so as
to reduce self-capacity. Unfortunately,
one is limited as to space and this process
does not help much before the inductance

2% =20 Slots

Clip-..

winr

lOMJUUlM]

pint
SMlfL^

Slots in which
Wire is wound

Fig. 3 A common type of
multi-section choke. The slots
were wound full of No. 38 wire,
and when placed near a hetero-

dyne icare meter, resonances
werefound at or near thefollow-
ing frequencies: 982, 1022, 162H,
1930 kc. Other small resonance

peaks were alsofound.
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begins to fall off badly. The next obvious
weak spot is the "scramble" winding of

the usual choke, since this permits choke-
coil turns to slip down inside the winding
and come near other turns that should be
removed from them. A systematic winding
would seem to be of advantage but trial

shows that plain layer winding produces
so much inter-layer capacity as to ruin the

choke rather completely. This leaves the

expedient of a winding with narrow layers
of the "universal" or "honey-
comb" type, or else a winding
with layers but one wire wide!

This last sounds foolish but is ac-

tually done in the Samson choke
which consists, in effect, of spirals

(one wire wide) laid side to side.

Lest this seem to run to hair-

splitting let us show a few con-

crete figures. To secure these a
tuned 222 stage was fed from a

1-meter antenna, the driver being
a sinusoidally modulated 50-watt
transmitter some distance away.
The r.f. output of the 222 stage
was fed to a detector and two-

stage audio amplifier, the a.c. out-

put being measured with an a.c.

meter suited to the modulation

frequency of 120 cycles. Various
chokes were used to shunt-feed
the 222 tube whose plate load was
the detector-input tuned circuit.

Choke Meter Readings (Scale 0-200)
used 15 meters 80 meters 360 melers

Fortunately, also the lumped types of

chokes have so many resonance points
that they overlap into a sort of mountain

range, giving a fairly uniform high im-

pedance over a wide range and then sinking

imperceptibly into the normal Xc and XL
curves. One accordingly has a wide useful

range. Though the peaks are not as high as

in a simple solenoid, which is very much
better over a small range, the voltages
involved are low and the circulating cur-

A
B
Samson
C
D
E

8
10
25
18
6

28

80
50

100
90
35
110

The chokes used were as follows:
A Commercial tube using a wooden form

with three unequal grooves wound full

of No. 38 enamel.
B Same as A except as to proportions.
Wire size about 34.

C Three small "Universal" coils 2J"
diameter by 1J" wide, wound with No.
38 single silk.

D One Universal coil 161'," wide and with
outside diameter of 2".

E Feed through tuned circuit

It will be seen that even the
best of the chokes drops off in

impedance with wavelength. This is not

altogether the fault of the choke, since

the tube falls off also. For comparison
there is provided the set of figures ob-
tained with the same tube fed through
the tuned circuit, as in Fig. 2. It is

only fair to say that the chokes used
were considerably better than the average.
Some of those sold gave no reading at all

at 80 meters and values as low as 10 at
360 meters.
The circuit used here would work well

as long as the choke reactance was high
regardless of Us sign: that is, whether it

was capacitive, inductive, or resonant.

Dr. E. F. W. Alexanderson (right), consulting
engineer of the General Electric Company, ex-

amining the memory meter which he developed
for depth soundingfrom airplanes. The mem-
ory meter intercepts the radio echo and records
the altitude for the observation of the pilot.
With Dr. Alexanderson in the picture is his

assistant, S. P. Nixdorff.

rents due to resonance are accordingly low
also.

The case for the transmitter is different.

Here the voltages are materially higher
and serious currents will flow through the
choke unless its impedence is very high
indeed. If we attempt to run the imped-
ence up to the requisite value by using a
"tuned trap" (coil shunted by a variable

condenser) we will have large circulating
currents and large losses in this trap.

Fortunately, the transmitter, unlike the re-

ceiver, is not required to work at all wave-
lengths and we are enabled to do away with
tunable circuits, using instead a coil hav-

ing small C, large L and ample length so

as to cut down the field intensity. In gen-
eral, this becomes a slim solenoid or else a
series of small honeycomb coils strung
on a rod with their fields additive. In the
latter case the sections may be equal or

unequal without marked change in per-
formance. The wire size must be as small as

possible frequently a small wire will heat
less than a large one. However, the smaller
wire must retain the same thickness of

covering to secure this result. The
effect is even more noticeable if

the spacing in turns per inch is

kept constant as the wire size is re-

duced. This is often difficult with-
out the introduction of grooved
forms, whose value is dubious in-

deed in this work.
It has frequently been denied

that working a choke at resonance
is a practical operating condition
but the writer can find no case
where resonant operation is not

satisfactory, given a suitable choke
design. This statement has not
been checked above 3000 volts and
the experimenter may get into
difficulties higher up on the scale.

A distinct exception must be
made in the case of regenerative
operation which is to say either
in transmission or in receiving
with a regenerative stage or one
imperfectly neutralized. Here a
resonance peak on a choke is a
nuisance since a change of tuning
may throw the choke reactance

positive or negative with an un-

pleasantly strong effect on the de-

gree of regeneration. In the case of
the receiver this may be dodged by
using the types of chokes which
have multiple resonances in suffi-

cient number to cause the peaks
to tie together throughout working
range. Abrupt changes of voltage
distribution in the choke may be
found but these are harmless.
At ultra-high frequencies, cor-

responding to wavelengths below
20 meters, it is best to arrange
circuits so as to minimize the

need of r.f. chokes, since it is almost im-
possible to combine satisfactory choke
performance and good mechanical ar-

rangement. Where chokes must be used
a special effort must be made to decrease
the inter-turn and the end-to-end capacity.
Very small "basket weave" or Lorenz
coils are fairly satisfactory if the wire is

not over number 34 and the leads are
continued for several inches with the same
wire before reaching larger wire or metal
parts. A diameter of f

" works out well and
may be made on a form consisting of five
slim wire nails driven into a board and
beheaded.

WHAT MANUFACTURERS MAKE AND BUY
have rearranged these data in Table IV.

In the preceding paragraphs we have
pointed out some of the salient facts ob-
tained from the survey. It is hoped the
executives of the various set manufactur-

ing companies will be able to obtain some
useful information from the various tables.

It should be helpful to compare the

practices of the various companies who
cooperated in this survey with the prac-
tices in one's own plant. Whether or not
one makes a particular part will depend on
the manufacturing facilities available,

keeping in mind always that outside manu-
facturers who make a specialty of a parti-
cular item might, in many cases, be able
to build it more economically than could
an individual set manufacturer. Parti-

(Conlinuedfrom page 205)

cularly in the case of the small set manu-
facturer, the more parts he purchases on
the outside, the more space and time can
he devote to the making of complete sets.

However, among large set companies with
adequate manufacturing facilities avail-

able, the tendency, as indicated by our

survey, is build as many parts as possible
in the plant.
The companies from whom data were

obtained for the figures in this article are:

All-American Mohawk Corporation
American Bosch Magneto Corporation
Atwater-Kent Mfg. Company
Crosley Mfg. Company
Day-Fan Electric Company
Federal Radio Corporation
Chas. H. Freshman Company
Grigsby-Grunow Company

Kellogg Switchboard & Supply Company
National Carbon Company
Philadelphia Storage Battery Company
Sterling Mfg. Company
Stromberg-Carlson Telephone Mfg. Company
Temple Corporation

MAJESTIC SERVICE FOR DEALERS
GRIGSBY-GRUNOW is now publishing, for
dealer distribution, an illustrated roto-

gravure paper called "The Voice of the
Air." It is supplied fortnightly. In addition
to many news pictures of general interest,
the new publication includes a complete
timetable of network programs, pictures
of radio stars, and a radio log of all leading
stations, divided into four geographical
areas. The first issue, it was announced,
had an edition of 1,170,000 copies.

238 AUGUST 1929



Formulas and General Theory

CALCULATING DETECTOR OUTPUT
By J. M. STINCHFIELD
Engineering Dept., E. T. Cunningham Inc.

WHEN
REDUCED to its simplest form

the detector action of a vacuum
tube should be as readily understood

as the generally accepted relations for the

amplifying properties of a tube. \\ hen

considering amplification, the tube may be

replaced by a generator whose voltage is

jju%, whose internal resistance is rp, and
whose external load impedance is Zp . The
useful part of this voltage, that impressed
across the load, is the voltage '^jes multi-

plied by the ratio between the load im-

pedance to the total impedance in the plate
circuit.

In an amplifier tube, plate and grid

voltages are chosen which will insure oper-
ation over a nearly straight portion of the

characteristic. For detection voltages are

chosen which place operation on a curved

portion of the characteristic. For example,
if the bias on an amplifying tube is in-

creased until operation takes place about
a point near plate current cut-off, then,
in addition to the voltage ^eg appearing
in the plate circuit, there will be a rectified

voltage, E, due to the curved characteris-

tic. This voltage, E, may be expressed as.

Its D - c- (D

Where. E (peak) is applied to the grid,
for instance a carrier wave, and rp

'
is the

derivative of rp writh respect to Ep .

Taking small intervals along the charac-
teristic Ip curve and dividing the

Ep intervals by the I p intervals, we obtain
rp . Plotting rp against Ep and taking in-

tervals of rp and Ep , the quotient is rp'.

Knowing these characteristics of the

tube, the rectified voltage is readily calcu-

lated. The voltage E is the total internally

generated, rectified voltage and is analo-

gous to the voltage fxee in an amplifier.
The portion of this voltage appearing
across the load Zp is,

epd = i E8 (2,

This is the d.c. voltage appearing across

Zp (where Zp is the impedance to d.c., i.e.,

resistance) when a carrier wave of E peak
volts is applied to the grid. If the carrier

Grid Resistance vs Grid Voltage
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E b
= 45 Volts

Grid Resistance

Change vs

Grid Voltage .

C-327 Tube \o.2
lE f =2.5 Volts

E b=45 Volts

.1 1.0 0.9 0.8

GRID VOLTAGE-EC

.2 1.1 1.0 0.9 0.8 0.7 0.6 0.5

GRID VOLTAGE=EC

i 1

Grid Current vs Grid Voltag
Static Characteristic

C-327 Tube No.2

Ef- 2.5 Volts

E b
= 45 Volts
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Fig.l

wave is then modulated M X 100 per
cent., the d.c. voltage will be increased by

the factor I 1 + -=- I. A voltage of modula-

tion frequency resulting from the variation
in amplitude of the rectified voltage will

also appear. Its amplitude will be 2M

TABLE I

A. F. Modulation (M) = 0.20 at 60 cycles
Zp = 50.000-ohm power factor unity
EC = 4.5 volts
EP = 45 volts

Carrier

Volts

0.100
0.200
0.354
0.707
1.000
1.500

times the internally generated voltage of
rectification due to the carrier alone. See

equation (1). The internally generated
audio voltage analogous to ixeg is then:

A.F.

Volts

r.m.s.

0.0027
0.0107
0.034
0.134
0.269
0.605
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To illustrate the use of these relations

the detector characteristics of a Cunning-
ham type c-327 tube will be calculated. A
grid current-grid voltage curve of a typical
c-327 tube is shown in Fig. 1. Reading the

grid current at intervals of 0.025 volt along
this curve, and dividing the current change
into the voltage change per interval gives
a good approximation to the value of the

grid resistance (rg ) at the mid-point of the
interval. This data is plotted in Fig. 2.

Two scales from zero to one and from zero
to ten megohms have been used to extend
the accurately readable range. A similar

procedure is applied to the re curve. In-
crements of grid resistance are divided by
increments of grid voltage and these data
are plotted as the. T% curve shown in the
insert graph of Fig. 2. At any given operat-
ing point the factor for the internally gen-

erated II Jvoltage
of rectification can

be evaluated readily from these curves. For
convenience this factor is plotted against
grid-bias voltage in Fig. 3.

The operating point can be determined

by drawing a line with slope equal to the

grid-leak resistance and intersecting the

8000

Plate Voltage

Amplification Factor Change

Plate Voltage
C-327 Tube No. 2

E[-2.5 Volts

EC =-45 Volta

0.02

"25 30 35 40 45 50 55 , 60
'

PLATE VOLTAGE E h

Fig. 5

EC axis at a voltage equal to the biasing
potential. On filament-type tubes the posi-
tive filament or A terminal gives a bias of
plus 5 or 6 volts. The internal contact po-
tential of the c-327-type tube causes suffi-

cient grid current flow with the connec-

tion_
returned to the cathode. The inter-

section of the grid-leak line and the grid
current curve determines the operating
point. In Fig. 1 these points have been
located for grid leaks from 0.5 to 5.0 meg-
ohms. Referring to the corresponding
points in Fig. 2 the grid resistance is found
to range from 67,000 to 450,000 ohms.
This accounts for the broad tuning in the
stage feeding a grid-leak detector. In a
later section, it will be shown that the
smaller size grid leak is advantageous in

reducing the loss of the high audio fre-

quencies in the grid condenser and in

maintaining good detection with large
signals.

Assuming a grid-leak of one megohm, a
load resistance of 50,000 ohms, and 20 per
cent, modulation, the detected audio
voltage can be calculated from equation
(6). The results are shown below.
The last column shows data obtained by

actual measurement with a 675-kc. carrier
modulated 20 per cent, with 60 cycles.
The measured data is about 15 per cent,
low due to a loss of radio-frequency voltage
in the leads from the signal generator and
in the grid condenser. Usually the meas-
ured and the calculated data are in close
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IN THE RADIO MARKETPLACE
(Continuedfrnm page 219}

Specialty Co., of Dallas, Texas, C. E.
Hamlin Sales Co., of Jackson, Mich.,
National Auto Supply Company, of

Independence, Iowa, Michigan Automo-
tive Supply Co., of Detroit, Mich., Radio
Supply Co., of Tulsa, Oklahoma, The
Royal Furniture Co., of Baltimore, Md.,
Southern Ohio Radio Corp., of Cincinnati,
Ohio, and the Union Tire & Supply Co., of

Burlington, Iowa.
It is also announced that the distributor-

ship for Rhode Island has been

given to the Plymouth Elec-
tric Company, New Haven,
Conn., of which R. J. Mail-
house is the head. The company
will open offices in Providence.

CAMPBELL & PENFIELD have

completed arrangements with
the Federal Radio Corporation
of Buffalo, whereby they have
become distributors in the De-
troit area for Federal Ortho-
sonic receiving sets. Show-
rooms and warehouse have been
opened in Convention Hall at
3 181 Woodward Ave. where the
new Federal "M" and "L"
models are now on display.

THE STATE RADIO DISTRIBUT-
ING COMPANY, with headquart-
ers in Newark, N. J., will act

as wholesaler for Federal Ortho-
sonic radio in the northern New-

Jersey territory, operating as
far south as Trenton, N. J.

many of which will use higher voltages and
screen-grid tubes. The 400-B can be used
for making all types of tests on all receivers

including those using screen-grid tubes.
With this instrument it is possible to
measure the full output of filament-type
rectifier tubes. It is also equipped with a

modulated oscillator, a tube rejuvenator
for rejuvenating up to 12 tubes, and tube-

testing features which make possible mea-
suring the static characteristics of tubes

THE FEDERAL RADIO CORPORA-
TION'S distributor for the New
York area is the Superior Cabinet Corpo-
ration, 206 Broadway, New York City.
B. J. Greenbaum is general manager.

A. D. STHATHY, sales manager of Cable

Supply, announces the appointment of the

following distributors for Speed tubes:
The Gardner Radio and Electric Corpora-
tion, 2728 Locust Street, St. Louis, Mo.,
is handling southern Illinois and the state
of Missouri exclusive of Kansas City;
F. C. Somers, 115 E. 66th Street,
Kansas City, Mo., is handling Oklahoma,
Kansas, Iowa, and Nebraska; C. M.
Mclntosh Company, McClintock Build-

ing, Denver, Colorado, is handling Col-

orado, New Mexico, Wyoming, Utah, and
Eastern Montana; H. V. Scott & Company
506 S. Canal Street, Chicago, 111., is

handling northern Illinois including the

Chicago territory and Wisconsin; J. E.

Date, 818 Nicollet Avenue, Minneapolis,
Minn., is handling Minnesota and North
and South Dakota; S. C. Steinharter,
2353 Greenfield Street, Grand Rapids,
Michigan, is handling Michigan and Ohio;
Martwell Sales Company, Inc., 1501

Broadway, New York, N. Y., is handling
the metropolitan area of New York with a

special concession covering furniture,

musical, and departmental stores in certain
other territories.

SUPREME: A new model of their set

tester has been announced by the Supreme
Instrument Corp. It will be known as the
Model 400-e. This model does not differ

fundamentally from the former model, No.
400-A, but there have been incorporated
in the new tester certain refinements which
will prove advantageous to the serviceman.
The model 400-A will be continued so the
400-B constitutes an addition to the line.

The new 400-B is designed particularly
to take care of all the new receiving sets,

Checker, model c, makes it easy to test

all types of radio equipment at the time of
sale. Among other things it will test bat-

teries, B-power units, transformers, resis-

tors, and tubes. Price: $26.25. The Flewell-

ing Radio Set Analyzer and Tube Checker
is a combination instrument which makes
possible the complete testing of receiving
sets and tubes. Price: $85.25.

RADIO-VICTOR: Reductions in the list

prices of seven types of Radio-
trons were announced June 12th

by the Radio-Victor Corpora-
tion of America. The uY-227
was reduced from $3.00 to $2. 50,

the ux-226 from $2.00 to $1.75,
the ux-222 from $6.50 to $4.50,
the ux-280 from $3.50 to $3.00,
the UX-112A from $2.50 to

$1.25, the UX-201A from $1.40
to $1.25, and the UX-171A from
$2.50 to $1.25. Large-scale
production and improved tube

manufacturing machinery were

given by an official of the

corporation as the reason why
it has been possible to reduce

prices.

The Supreme set tester, model 400-tt.

as well as testing when they are oscillating.
With the instrument it is possible to adjust
to exact resonance the various tuned cir-

cuits of a receiver. For this test the modu-
lated oscillator is used to supply a signal
to the input of the receiver, and the output
of the receiver is measured in either one
of two ways; one method utilizes the low
scale of the a.c s voltmeter which is con-
nected across the output of the set, the
other method can be found only in the 400-
B which utilizes a thermocouple in con-

junction with a d.c. voltmeter to indicate

the a.c. output current of a special output
transformer, the primary of which is con-
nected across the loud speaker terminals.

In adjusting the set, therefore, it is simply
necessary to tune-in the signal from the
modulated oscillator and then adjust the
various condensers until maximum output
deflection is obtained. Three meters used
in the 400-B are as follows:

D.C. Voltmeter, 4 scales 0-750, 250,100,
10.

A.C. Voltmeter, 4 scales 0-750, 150, 16, 3.

D.C. Milliammeter, 3 scales 0-125, 25,

milliamperes and 0-2.5 amperes.

CLAROSTAT: A line ballast Clarostat
has

just
been announced. It is designed for

use in the primary circuits of power trans-

formers and maintains the input voltage
of the set constant within about 5 per
cent.

RADIO PRODUCTS: This company is

manufacturing a number of instruments

designed for use by dealers and servicemen
in making measurements on tubes and re-

ceivers. The Flewelling tube-checker, model
B, will test all of the following tubes 120.

199. 20lA, 112A, 17lA, 226, 280, 281, 250,

210,240, 245, 222, 224, Kellogg, and Car-
don. The net price of this instrument to

dealers is S22.75. The Flewelling Counter-

DETROIT RADI/J DEALERS
ASSOCIATION: A special radio

exposition to be held in the

Olympia at Detroit, September
9th to 15th inclusive, is being
sponsored by this association.

It is the purpose of the Associa-
tion to direct public interest

to the radio industry in ad-

vance of the usual peak season.

The executive management of

the exposition will be in the hands of

Corley W. Kirby, managing secretary, and
Richard Dunn, general manager of the

Olympic.

MEISSNER LICENSEES

B. F. MEISSNER, well-known inventor,
has licensed the following companies under
his patents:
Atl-American Mohawk
Bremer-Tully (including sets made for Brunswick)
Crosley Radio Corporation
Consolidated Radio Corporation

(WeUs Gardner and Arborphone Divisions)
Electrical Research Laboratories, Inc.

A. H. Grebe & Co., Inc.

Howard Radio Co.

King Manufacturing Corporation
Roister Radio Corporation
Splitdorf Radio Corporation (including its manu-

facture for Thomas A. Edison, Inc.)

Stromberg-Carlson Telephone Manufacturing Co.
U. S. Electric Corporation
Walbert Manufacturing Company

The royalty schedules show the cost to

the average maker will run in the neighbor-
hood of twenty to twenty-five cents. Mr.
Meissner's patents and technical services

are largely in relation to design of filters,

and in the reduction of a.c. hum. Other

patents pending and issued include No.
191,195 with broad claims covering the

low-voltage, low-temperature, high-heat-
inertia type of filament lube. It is said

these claims cover the 226- and 245-type
tubes. Patent No. 50,555 is said to cover

the use of a tube having a cathode so

designed as to generate small hum when
energized with alternating current, pre-

ceding a tube having a cathode designed
to generate large hum, and this, in order

that the small hum can be used to neutral-

ize the large hum of the preceding tube.

This patent is said to cover any set using
the indirectly heated type of cathode or
226 type of filament in the detector and
first audio stage in advance of the 171,

245, 210 or 250 in the output stage.
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A JOBBER LOOKS
HIS DEALERS

(Continuedfrom page

AT

his dealers, employs a younger assistant.

The assistant is an expert serviceman, and

incidentally a sales representative. When
the salesman makes his weekly visit to a

dealer, he asks him for the names and ad-

dresses of the dealer's new customers,
whose sets have been installed recently.
The junior salesman calls on them, settles

any misunderstandings or questions they
may have about the operation of the set,

checks over the installation, and sees to it

that they are thoroughly satisfied with
their purchase. The practical result of the

system is best described in Mr. Craddick's
own words.

"
Here's a concrete instance. A salesman

and his junior called on a dealer in a New
Jersey city and received the names of ten

people who had just bought sets from the
dealer. The junior made the ten calls, and

brought back to the dealer the names of

ten new prospects, given him by the cus-

tomers. Out of those ten prospects, the
dealer sold five within the next few days;
the junior salesman made his calls on those

five, and from them got the names of two
new prospects, both of whom the dealer

sold within a week of the junior salesman's
first appearance at his store.

"There were seven sets sold as a result

of the original ten sales and the junior
salesman service. Now take the dollars

and cents of it. The salesman has to pay
the junior's salary. Suppose that he paid
him, in that instance, sixty dollars a week
flat salary. Seven sets were sold, which
we'll put at an average price to the dealer

of $200. That's $1400; the salesman works
on a 5% commission, which brings him
$70, or an added income to him of $10
for that week due directly to the hiring
of the junior salesman. And that, of course,
was just from one of the several dealers on
his weekly visit list.

Furthermore, THE dealer is delighted.
He's made staunch friends of 17 cus-

tomers, who will give him, and the

particular set, priceless word-of-mouth

advertising in the community. And also,

the junior salesman can make the more
troublesome of the dealer's ordinary ser-

vice calls. Many dealers now greet the

junior salesman with a list of service calls

from their customers, all of which are

made by the junior at the regular fee.

"It's a novel scheme, I think. At first

my salesmen didn't take to the idea of

paying an assistant's salary. In every case,

however, a trial has shown them that it

means more business and so more money
for them, and they're all strong for it

now."
In addition, Mr. Craddick concluded,

the dealers have seen the value of expert
service work, of the "Call-back visit after

installation, and have been helped in

building up their community clientele.

Which is just what the junior salesman
scheme was designed to do.

PROFESSIONALLY SPEAKING
( Continuedfrom page 203 )

reduced, not increased, that the public
should be encouraged to listen for high
frequencies and to appreciate the improve-
ment in fidelity brought about by the use
of better audio systems. We believe that

those who talk of increasing the number
of stations by reducing the channel width
should spend their energy on reducing
"man-made static" and thereby permit
the full use of high-" quality

"
amplifiers.

We laud the set manufacturer who con-
tinues to put the best possible audio sys-
tem into his set, even though the listener

in general is not yet educated to look for

real fidelity. Receivers of fidelity of a high
order may seem to be more noisy on

" DX"
but even now, some makers are including
filters which can be switched on to cut
down high-frequency response when the
set is asked to "reach out."

CALCULATING DETECTOR
OUTPUT

(Continued front page 2'iO)

is employed. The data of Table li shows
the signal must be increased to 0.8 volt

r.m.s. to obtain the same output as ob-
tained with grid detection and a 0.20 volt

r.m.s. signal. The ratio of signal input for

the same output is then four to one.

Columns 3 and 4 of Table I show a

comparison of the computed and measured
d.c. component of the rectification. The
agreement is close up to very large signal

amplitudes.
An actual comparison of overall results

obtained with grid leak and with plate
detection shows less difference in sensitiv-

ity than is indicated here. The selectivity
and the amplification in the stage feeding
the detector are increased considerably by
changing to plate detection. Plate detec-
tion is particularly advantageous when the

signal input is large. Grid-leak detection is

not used for inputs greater than a few
tenths of a volt. Plate detection may be

employed for any signal amplitude by the

simple expedient of increasing both grid
and plate voltage. It is possible to use

inputs of several volts delivering sufficient

output to operate the power tube without

any intermediate audio stage.
Some data showing the a.f. output of

several tubes used as detectors are given
in Fig. 6. They show the superiority of the
c-327 as a grid-leak detector.
To summarize the preceding, the object

has been to illustrate the calculation of
detector characteristics from the well-

known static characteristics of a tube. It

is hoped that the curves and relations given
have illustrated the problem adequately so
that detector theory will be applied more
often to numerical solutions in approxi-
mating the performance of that stage.

Many factors influencing the quantity
and quality of the detector output have
not been mentioned here. The discussion
of these factors will be reserved for a later

article.

SUMMARY OF RECEIVERS EXHIBITED AT THE CHICAGO TRADE SHOW
(Continuedfrom paye ?0.9)

COMPANY



Who Are You p

Please Tell f

Dear Reader:

Approximately thirty thousand readers of Radio Broad-
cast will buy this issue from Newsdealers. If YOU bought
this copy from a Newsdealer please tell us who you are.

Our advertisers want to know who our readers are.
Unless you tell us they cannot know. We estimate that 84%
of our readers (newsstand buyers included) are connected with
the radio industry. You help us prove it!

Simply check your classification below. Do it NOW!
This tangible evidence of your interest in Radio Broadcast
will be of very great value to us with our advertisers and
this in turn will enable us to give you a better magazine
in the future.

Let us have your reply pronto!

Thank you!

Faithfully yours,

W. H. Eaton:H.M. Circulation Manager

If you do not wish

to mutilate your

copy of the maga-
zine please let us

know by letter.

CHECK THIS COUPON NOW AND MAIL TO-DAY

RADIO BROADCAST
Garden City, N. Y. R.B.-Aut-29

Dear Sir: In response to your urgent request, I purchased this copy from a

Newsdealer and I have checked classification below.

Manufacturing
. . . Sales Executive

. . .Engineer Executive

. . .Service Engineer

Radio Wholesaling

. . . Sales Executive

. . . Service Executive

. . Serviceman

Radio Retailing

. . .Owner Radio Store

. . . Servicing for Dealer

. . . Independent Service

Other Radio Connection

!\ame

Address .



TRIAD INSURANCE.
sells more tubes^protects your profits

Tube insurance a radically new Triad sales idea ! A
printed guarantee of six months' perfect service or a

satisfactory adjustment made with every Triad Tube.

Now for the first time the dealer can be sure of greater
tube sales and profit protection !

Unique triangular
Triad carton. Builds

up into a striking

attention-getting dis-

play. Use Triad car-

tons in your windows

and on your counter

to link up with Triad

national magazine,

newspaper and radio

advertising.

When a tube is

backed by a printed
certificate guaranteeing six

months of perfect service, it must be

good! Tube purchasers realize it that's

the reason for the tremendous popularity of

Triad. And that's why dealers are winning

greater sales with Triad than they have ever

enjoyed before. But that's only the first

step Triad does more than that for the

dealer it protects the profits he has won.

The insured certificate assures him and his

customer of absolute satisfaction should an

adjustment be necessary. He retains every
cent of profit that he has made in the sale!

No wonder dealers are enthusiastic about

this line. For sales, satisfaction and pro-
tected profits, it will pay you to stock Triad!

Call your Jobber or write us for
complete Triad dealer information

TRIAD MANUFACTURING CO., Inc.
Triad Building Blackstone. Middle and Fountain Sts.

PAWTUCKET, R. I. t

THE COUNTRY LIFE PRESS, GARDEN CITY, NEW YORK


