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TONEK

Tone depends on many things, but above
all, on the design and construction of the
audio end of the set. In this department of
radio, T-C-A engineers are specialists,
serving with matchless production facili-
ties many of the leading set manufacturers
in the country. Uniformity, authentic de-
sign, perfected construction detail, and
dependable deliveries are inherent char-
acteristics in T-C*A products.

TRANSFORMER CORPORATION OF AMERICA

2301-2319 SOUTH KEELER AVENUE, CHICAGO, ILLINOIS
Sales Offices in Principal Cities

Output Transformers
Input Transformers
Audio Transformers
Dynamic Speakers
Power Packs

Chokes

.00 a yenr, Eutered at the post
o
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Z RADIO BROADCAST ADVERTISER : St

dditional
Profits

nave every set sent out on demonstration func-
tioning at maximum efficiency.

Keep all sets sold in continuous efficient operation
at negligible cost.

Know that the tubes you sell or install are right by
testing them under actual operating conditions. De-
fective tubes cause a large percentage of radio
troubles.

Make real profits in servicing by saving time and in-
creasing efficiency.

El.iminate expensive and annoying returns to dis-
tributor or factory by making all adjustments or
repairs in the owner’s home accurately and quickly.
Build ““good will”’ thru the enthusiastic satisfaction

of your patrons—an ever growing asset to your
business.

All of this can be accomplished only by the use of the
SUPREME DIAGNOMETER—the only service in-
strument that insures thorough, scientific service
work.

If you don’t buy a SUPREME you pay for it anyway
many times over in wasted time and inefficiency. If
you buy a SUPREME you pay for it but once and it
becomes a permanent asset for your business, earn-
ing dividends daily in actual cash and customer

good will.
Don’t deprive yourself of these additional profits by
delay.

The Only Complete
Portable Radio
Nesting Laboratory

Thorough and Complete, yet surprisingly simple. The
SUPREME RADIO MANUAL gives full instruction and
much valuable radio information.

No other radio testing device can anywhere near approach the range, com-
pleteness and flexibility of the SUPREME DIAGNOMETER. A test will show
you. Send for ours which is confidently called ‘““A Test that Challenges Atten-
tion.”” Some of the outstanding features of the SUPREME are:

All tubes tested under actual operat- Modu!a.ted radiator. for testing, syn-
ing conditions. Provides the only tube chronizing, neutralizing.

test of dependable value.

AHDREME

Externalconnectionstoallapparatus.

Screen grid socket analysis without Tests both plates *80 type rectifiers.

oscillation.

750 VYolt 4 scale A.C. and D.C. meters,
3 scale milliameter.

Allcontinuitytests without batteries.
Universal analyzer plugs.

Handy carrying case providing com-
partments and space for all tools and

Self-contained power plant. spare tubes.

---and a request for complete specifications will re-
veal numerous other superiorities.

“Set Testr.s” prove only
29%to 40% efficient in comparison
with the SUPREME DIAGNOMETER

Supreme Service League

To Radio Owners: Look for this emblem in
your radio shop, on the lapel button or card of
your service man. It is your guarantee of de-
pendable radio service. Cash in on the prestige

the SUPREME SERVICE LEAGUE is building.
Order NOW

Present production permits immediate deliveries but the momentum
of sales is such that buyers are cautioned to place their orders now.

Supreme Instruments Corp.
342 Supreme Bldg.
Greenwood, Miss.

Please ship SUPREME
DIAGNOMETER Model
400-B on basis checked below.

D Net cash $139.50.
Time payment plan—
D $33.50 cashand 8 month-
ly payments of $15.00
cach.
All prices are F.0Q.B. Green-
wood, Miss. No dealer’s dis-
count.

Reserva.tions will be made against all orders placed for future delivery
on gpecified dates. Make use of this plan to avoid disappointments.

(Most good distributors carry the SUPREME DIAGNOMETER in stock.
If yours cannot supply you, send order direct on form to the right.)

SUPREME

Radio Diagnometer

Makes every) Zest on any Radio Set-
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Please give three or more bank or
trade references and names of dis- .
tributors from whom most pure

chases are made. .
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NATIONAL UNION RADIO
PLEDGES QUALITY TUBES

“Finest Tubes science

can design’’ assured by
Executive Vice-President

““One of the basic features of
National Union policy,” says
Nathan Chirlestein, Executive
Vice-President, ‘‘is quality tubes
Our plans call for extensive test-
ing systems, expert engineers,
every precaution necessary to
make National Union Tubes
stand for the utmost in quality.
We know very well that you can’t
sell a bad tube twice. Soyou can
rest assured that every effort will
be made to assure jobbers and
retailers everywhere the finest
tubes science can design.”
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“A Fair-play-to-all
Sales Policy.”’
ASSURES
E. A. TRACEY

Vice-President
in charge of Sales and Advertising
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$16,000,000 Corper
Add Other Indepen

Sponsors Assert.
e

J. E. DAVIES HEADS
—

Ending of «Bootleg
Prc,dicted,—-RCA. Sa

14 to create
'n()‘v’e industr"

sed yesters™

ation Will}
dents, |

BOARD.

v Tube Sales is
id to Be Au‘bd

Concern.

—___‘__‘________.—-
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THE “NEW YORK TIMES," AUG. 24,
devoted almost an entire column to the
announcement of the National Union
Radio Corporation.

HERE IS THE START!

These Four Brands

are now in:
SONATRON
MAGN-XTRON
MAREHON
TELE\-;_E)CAL'

NATIONAL UNION

308 @
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Z RADIO BROADCAST ADVERTISER N

is Out!

Newspapers From Coast to Coast
Herald the Entry of a New Giant
Into the Tube Business ...

National Union R adio Corporation

takes its place beside R. C. A. and Cunningham
. . . experts now forecast the end of
present chaotic trade practices

On August 23rd at 4:10 P. M. the final
papers were signed . . . a clerk released the
news to 1100 newspapers ... the National
Union Radio Corporation had at last
become a fact!

The radio editors of a big New York paper
describe it as ‘“The most important radio
news this year.”’

A prominent jobber from Chicago wired—
“National Union will do much to
stabilize the radio tube business.”

Retailers the country over are greeting
the news with enthusiasm.

National Union with a capacity of 75,000
tubes a day becomes one of the three largest
manufacturers of radio tubes in the world.

Capitalized at $16,000,000, lack of money
will not handicap its development.

Directed by a group of the country’s ablest
radio executives, it should quickly win a
position at the head of the radio industry.

Through a reciprocal agreement with R.
C. A., National Union will have the benefit
of every important existing radio patent.

Look for big things from this new organ-
ization. Look for the fairest trade practices
in the business. Look for the finest tubes
science can devise.

More big news will follow during the next
few months. Watch the next issue of this
magazine.

RADIO CORPORATION

® OCTOBER 1929 e
www americanradiohistorv com
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Source

for
Set
Manufacturer

You can choose from several Dongan designs of the
approved types of power and audio Parts—each type a
production job. Thus you secure at production prices
the transformer and condenser unit exactly suited to
your individual needs.

Dongan laboratories offer perfected designs of Parts to
function with UX 245 and UX 250 Tubes. Dongan

production represents the acme of radio power parts

manufacture.
Exclusively Manufacturers Transformers
of Parts for the Set Manu- Chokes

facturer. Condenser Units

We are prepared to furnish complete parts for construction of
amplifiers for theaters, dance halls or public address systems.

Dongan Electric Manufacturing Co.

2991-3001 e Detroit
Franklin Street Sinee 1511 g Michigan

A Radio Parts Guide

o 16 Prescription
THE NEW e oripfian

Reception

AMPERITE automatically

| YAXLEY

| _ »”delivers the RIGHT voltage
Y i Catalog forefficient tube operation.lm-

A LE 1 proves tone, sensitivity, volume. A

—_—=y . type for every tube. $1.10 with

Y ! Send for it today for mounting(in{I.S.A.)Atalldealers.

| complete listings of

Radio Convenience § AMPERITE (grporation
Outlets, Connector § in a radlo 661 BROADWAY, NEW YORK
Plugs, Rheostats,Fixed diagram Free — «Amperite Vest

means-— " Pocket Tube Chart**. Write

and Grid Resistances, | N Dept. R.XE.10.

Jacks, Jack Switches,
Phone Plugs, etc.

)

YAXLEY MFG. CO.
Dept. B, 1528W Adams St., Chicag(_), 1.
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www americanradiohistorv com

’b LONG LIFE
AND SUSTAINED VOLTAGE

B-H TUBE
~

Type B-H
125 m. a.
at 300 volts

THE ORIGINAL GASEOUS
RECTIFYING TUBE
FOR ~“B” ELIMINATORS

IONIZED HELIUM takes the
place of a filament in the Ever-
eady Raytheon B-H Tube. This
principle gives long life, effi-
ciency and reliability. Ionized
helium supplies millions of elec-
trons a second—over and over.

Most “B” eliminators are de-
signed and built for this famous
B-H tube, which is standard in
more than 100 makes. If youare
using such a unit, a new Ever-
eady Raytheon B-H Tube will
make a surprising improvement.

Note to experimenters: If
you require a source of steady,
powerful D. C., you will find the
B-H tube an efficient, heavy-
duty rectifier.

NATIONAL CARBON CO., Inc.

General Offices: New York, N. Y.
Branches: Chicago Kansas City
New York San Francisco

Unit of i 3,; and Carbon
r:-‘ifa ::_ Corporation

Union Carbide |

~EVERFADY

RAYTHEON

3

Trade-marks
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LEVI"F.WAR EN 'JUNIOR HIGH SCHOOL WEST- WTON MASS., PAM Qpl

\:;

S

PAM 16

the new educator

Walter Damrosch and other famous educators are instructing thous-
ands of children in our schools through radio and PAM installations.

The voice of the educators or
music received by radio or from
phonograph record is amplified
by PAMs for loud speakers in
class rooms and assembly halls.

The PAM equipment installed
for educational purposes is ad-
mirably suited to furnish music
for class parties or other school
social functions.

Many fine installations, such as
that at the Levi F. Warren Junior

High School, West Newton,
Massachusetts, shown above, can
be sold by wide-awake radio
dealers.

A new 16-page bulletin giving
mechanical and electrical char-
acteristics, representative install-
ations and many new PAM
amplifiers will be sent upon re-
ceipt of 10c. in stamps to cover
postage. When writing ask for
bulletin No. R.B -11

b pﬁD
N7

’

dzm“z;c

MEMB:I:

Factories at Canton

Main Office:

Canton, Mass. and Watertown, Mass.

Manufacturers Since 1882

® OCTOBER 1929 e
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“I’ve been in the Radio game
Jfifteen years and it’s by far
the best book I’ve ever seen
on Radio.”

TELEGR IO -
: KAPHY
& TELEPHOA’Y

Gt Tt

TRBURICAHOD with Oy -
e Havtrect Py, o oo
lical Informarion ol
Enginerry, 0;.—:,,,,’7 :::'
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KUY BTLFY & SO lav, Paiior
- Lows Cora New Bt On

“Radio

Telegraphy
and Telephony”’

By RUDOLPH L. DUNCAN

Director, Radio Institute of America

And CHARLES E. DREW

Instructor in Radio, and in charge Electrical
Division, Radio Institute of America
A Complete Handbook for Radio
Students, Operators, Amateurs,
Inspectors, and Engineers.

This new book contains most of the in-
formation that anyone seriously inter-
ested in Radio would want to know.
Subjects never before reated in a Radio
book are covered here in a thorough,
simple, and lucid manner.

26 Chapters: Introduction to Radio;
Magnetism—The Electron Theory; The
Production of Electromotive Force;
Electromagnetic Induction; Motor-Gen-
erators—Starters; Curve Diagrams; Stor-
age Batteries and Charging Circuits;
Meters; Alternating Current and Fre-
quencies; Conden sers— Electrostatic
Capacity—Capacity Measurements;Vac-

uum Tubes; Receiving Circuits; Alter-
nating Current Opcrated Receivers and A-C
Tubes; Telephone Receivers—Loudspeaker Re-
producing Units; Commercial Receivers; Rectifier
Devices—Rectifier Circuits— Yoltage Divider Re-
sistors—Filter Circuits; High Voltage Condensers;
Antennae or Aerials; Resonance; Commercial
Broadcast and Tclegraph Transmitters; Commer-
cial Tubc Transmitters; Short Wave Transmitters
and Receivers; Spark  Transmitters; The Are
Transmitter; Direction Finders—Radio Compass;
Radio Telephone Broadcast Transmitter Equip-
ment; Appendix.
“Radio Telegraphy and Telephony®® was
published in May. You will find in this book
the most recent information on current prin-
ciples, methods, and equipment. Over 900
ages for $7.50. You may have it on approval
or 10 days—but as one radio cxpert wrote us,
“Ten minutes, not. ten days, should be suffi-
cieut to convince any real radio man that he
needs ‘Radio Telcgraphy and Telephony.’

LIKE A SHIP

wirhour

RUDDER

the “control” is gone . . . not powerless . . .
but rudderless . .. no longer does she re-

spond to the helmsman.

Your radio without a good resistance device,
like the CENTRALAB resistance, doesn’t
respond to the slightest touch of the

“helmsman.”

You steer your way through the ether by
fits and starts . . . augmenting the “static
storms’’ by internal “self-inflicted’’ noises.

Better be sure that your radio is “Centra- A /II

lab” equipped.

““Volume Control 15 the title of an interesting
Voltage Controls pamphlet that is yours for
the asking.

& Their Uses”’

Cen

CENTRAL RADIO

20 Keefe Ave.

LABORATORIES

Milwaukee, Wis.

A

P -

<SR o,
~__ e’ =
e R

W

e |
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This shows the exclusive rocking disc construction
of Centralab volume control. “°R'* is the resist-
ance. Contactdisc *‘D’' has only a rocking action

on the resistance. Pressure arm °‘'P'’ together
with shaft and bushing is fully insulated.

= & 1f//‘//

This is the action of the usual wirewound con-
trol after it has been in use for some time .. .
like dragging a stickover a cobblestone pavement.

The tailor uses the same principle as Centralab.
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.

A Wiley Book

ON APPROVAL COUPON
JOIIN WILEY AND SONS, Inc.
10 Fourth Ave., New York City
l Genllemen:—Please send me for examination
“Radio Telegraphy and Telepliony.” Within ten
days after its reccipt I will send you $7.50 or
rcturu thc hook.

Name. .. oo

Address. ..o e e e I

312 o

ELECTRAD

PERFORMANCE
Builds

Sales

!

®
The ; U. S. Pats.

! | 1034103

Perfect ' 1034104
Volume ==
Control Pats. Pend.

o )

You can sell and rccommend the
Super-TONATROL because it will
stand up under heavy loads. Labor-
atory tests approximating ten years
average use prove its remarkable last-
ing quality. New type resistance
element fused to an cnameled metal
plate. Purec silver contact. Easily dis-
sipates 5 watts. Metal cover forrapid
heatradiation. List price, $2.40t0$3.50

LECTRAD, Inc.
Dept. RB-10

175 Varick St.,New York
Send me full details of the
Super-TONATROL.

CONDENSERS AND RESISTOR

Pyrohm Resistors
Accurate — Unchanging
REDUCED sensitivity, low volume,

distortion and poor tone quality
are the inevitable results of using
inaccurate resistors which do not

maintain their proper resistance
values.

To be assured of satisfactory op-
eration in power supply units and
power amplifiers, be sure to specify
and use—Aerovox Pyrohm resistors
of the proper resistance values and
current carrying capacities.

These units are made of the best
grade of resistance wire wound on a
refractory tube, and protected by a
porcelain enamel against moisture,
oxidation and mechanical injury.

Send for Catalog
Complete specifications of all
Aerovox Pyrohm resistors are con-
tained in a complete catalog which
will be sent free of charge on request.

The Research Worker
contains, each month, valuable in-
formation on radio design. It will
be sent free on request.

76!, Washington St., Bklyn, N. Y. @
WY PRODUCTS THAT ENDURE /,

®¢ OCTOBER 1929 e
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Band ~Selector Tuning

3 A.C.Screen-Grid Tubes
Custom~Built, $74.75!

=

N (.

Now—All-Electric
Short-Wave Reception

The new S-M 735 Round-the-World
Six brings every marvel of the low-
wave bands within the perfect con-
venience of a. c. operation. A 224
screen-grid tubeis connected so as to
produce 214 times greater amplifica-
tion than the ’22; the a. f. amplifier
(245 push-pull)isfree from hum,even
in distance reception. Four plug-in
coils cover from 16.6 to 200 meters.
Two extra coils (cost $1.65) cover the
broadcast band, with an altered con-
nection built into the coil so as to
greatly increase selectivity.

Yet the 735 is low-priced—$64.90
net, wired complete with built-in

power unit; the component parts total

$44.90 net. Tubes required are:
1—'24, 2—"27, 2—'45, and 1—'80.

735DC, for battery use only, $44.80
net less tubes and cabinet. Tubes re-
quired: 1—’22, and 4—'12A. Com-
ponent parts total $26.80 net.

Either set fits perfectly in any of the
cabinets referred to at the right.

S trim and stylish-looking a one-dial set as was ever
built to “sell on looks”—vyet embodying such
extreme performance as only Silver-Marshall can build
into a set with three screen-grid tubes, band-selector
tuning, and even screen-grid power detection—five
times as efficient as ’27 power detection. Four tuned
circuits—highly shielded—an audio amplifier combin-
ing resistance coupling and 245 push-pull—complete
built-in ABC power unit—chassis only 1834” by 914,"—
all at the price of $74.75 net, less tubes and cabinet, in
the S-M 722 Band-Selector Seven. Tubes required:
3—24, 1—27, 2—’45, and 1—'80. Component parts
total $52.90 net. For use with any 90-120 volt d. c.
electro-dynamic speaker.
Ideal for mounting in any of the cabinets mentioned
below.

Up-To-The-Minute Cabinets

S-M 707 metal shielding table cabinet in beautiful
crystalline brown and gold for 722 or 735, $7.75 net.

Three beautiful console cabinets, adapted especially
for mounting S-M 722, 735, or 712 with 677 by the L. A.
Lund Corporation, are available from leading supply
houses: see the new S-M Fall Catalog.

Surpassing the Famous
Sargent-Rayment Seven

You know the Sargent-Rayment
Seven—universally found to be the
most sensitive broadcast receiver ever
developed. Here, in the new 712
Tuner, is every feature of the 710
Sargent-Rayment—the five tuned cir-
cuits, the ultra.perfect shielding—the
extra-fine r. f. coils—all builtinto an
all-electric strictly single-dial tuner,
with band selector tuning and power
detection. Tubes required: 1—'27,
3—24, Completely wired in satin-
finish metal shielding cabinet, less
tubes, $64.90 net. Works into any
audio amplifier.

Component parts, including shield-
ing cabinet, total $40.90. Fits beauti-
fully (with controls central) in any
cabinet with space 183 by 914 by
7%-inch high.

New 677 Amplifier

Anidealaudio amplifier forthe 712
is the new S-M 677. Fully equipped
with the famous Clough system (in
push-pull) the 677 takes radio or
phonograph input; supplies all ABC
power required for the 712 (214 volts
a. c., 180 volts B). Tubes required:
1—27, 2—'45, 1—'80. Completely
wired less tubes, $58.50 net (or for 25
cycles $72.50). Component parts total

43.40.

E A L] L} L} L/
Over 3000 Authorized S-M Service Stations are being operated; I '
many are proving highly successful and profitable. The nearest one Silver-Marshall, Inc.
is ready to serve you if you want a custom-built set; write us for 6403 West 65th Street, Chicago, U. S. A.
address if you do not know it. If you build professionally and do I ....Please send me, free, the new fall S-M
. ; ise—auwrite us. Catalog; also sample copy of the Radiobuilder.
not have the S-M Service Station franchis ' ¢ l}1701-_ enclosed............. in stamps, send me the
Complete circuit diagrams of the 722 and 735 were first publisl.ted ‘o ow;r(n)% Next 12 issues of The Radiobuilder
in the RADIOBUILDER for August. Valuablesuggestions on build- .... $1.00 Next 25issues of The Radiobuilder
ing and servicing are to be found in every issue. Use the coupon. S-M DATA SHEETS as follows, at 2c each:
..No. 3. 730,731,732 Short-Wave Sets
..No. 4. 255, 256, etc., Audio Transformers
..No. 5. 720 Screen Grid Six Receiver
..No. 6. 740 * Coast-to-Coast’’ Screen Grid Four
....No. 7. 675ABC High-Voltage Power Supply
....No. 8. 710 Sargent-Rayment Seven i
....No. 9. 678PD Phonograph-Radio Amplifier
SII ‘7 ER, nc. «...No.12. 669 Power Unit
bd ....No. 14. 722 Band-Selector Seven
cee .%o. }(5; ;.;5.; %ound-(tlge-“{oxld Sixf th I
. ....No. 16. uner (Development from the
| I Sargent-Rayment
6403 West 65th St., Chicago, U. S. A. v+ .No. 17. 677 Bower Amphfier for use with 712
Name.......... L
Address........... ... ... s

b \vi%g‘m%r@aﬁrg&ior%s?o?\/%org
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Contents for October, 1929 . . . among other things
MERCHANDISING SECTION Tms MoNTH we take a few lines to quote the
The Telephone Rings the Doorbell -  Everetf M. Walker 317 ‘pla.mt of a dealer who -has th,e proble‘m .Of selling
: radio in a rural commumty. His shop is in North
Pesitmres Thati Bell- Badig = « = « ~ Doy Blon!’ <15 Dakota. He says: “Have the radio manufacturers
Are Used Sets Like Used Cars? - - - - - - - - - 320 forgotten there is a rural population? I do not know
Clippings - - - - - - - - What Radio Men Say 322 of a commercial receiver that is practical and at the
Saving the Summer Slump- - - - - - o e e 1303 same Fime economical in operati(})lm%)r thte: Fsetr of
Have You Personality? Then Sell It Hotward W. Dickinson 324 gz;ftg::ﬁzntc}:;a(t)fc:}ﬁa f;:geripsgzigt-pto\:els':dlsseics !
A Merchandising Plan That Sells Sets - - - - - - - 326 '
. . o 5 )
Keeping Service Sold John S Dunham 328 A S A DEALER in a rural community I expect
Tested Sales Ideas - - - - -  Merchandising Shorts 330 approximately fifty per cent. of my business
ge‘}‘l"ﬁﬁf_'vé’o{%eé}ﬁgsB;{’;’c‘:szg“g gf,’lvl(‘ﬂn‘;' i;"},‘:.“(‘,’sgj‘{“fji’;t f-rom the rural population who have. no electric
Striking Window Display Dramatizing Battery Set’s Uselessness light service, and I have to get along with magnetic
Value of Good Delivery Trucks Selling the Farmer .
Th ; ) Gic loud speakers and the power output of a 1124 tube,
e Radio Dealer’s Advertising Dollar- - - - - - - 332 ;
) o . i unless they can afford an extensive outlay of B
The March of Radio- - -  An Editorial Interpretation 334 batteries and continual charging of storage batteries
Tropravios ihe Deators Position  Coures. Stvengthon Commisaon's. Posi- to operate a larger power tube and dynamic loud
ton speaker.
Professionally Speaking - - - - - - - Keith Henney 336 E
We Still Have Growing Pains New Features for 1930 Sets . .
The Tube Business - - -  News of the Tube Industry 337 T IS MY Impression that_anly gnanufactl;irer \:;}11)0
News of the Radio Industry - - - - - - - - - - 338 WOUld. markgt 2 ‘practical lomm- Wiy MNESES
: ; screen-grid set with a low plate-current consumption
In the Radio Marketplace -  Offerings of Manufacturers 342 and the volume level of a 1714 tube or more wonldbe
The Serviceman’s Corner - - - - - - - - - - - 34 amply rewarded for his efforts. As it is, sales on
battery sets will be bound to slump badly and a large
ENGINEERING SECTION potential market is being sadly neglected.”
Strays from the Laboratory - - - Technical Shorts 349
B onng of Covota Contral”  New Govasmisot Books Er THE rural dealers take heart. It will not be
Data on Pentodes Cpetal uaghs t(}I)ry;‘tals long that the battery-user will be penalized
G .;"i’t kOOV Eal')(si Bias Dete t'oa 3 ?]r 1{/’1 “5;” hield 350 for his lack of clectric power service. Some sets are
y oM e rl, " - De e PSS taagpe already on the market to meet this requirement—
R?r()illohgroa(l\idcalstc ISet ata §r})11eelfsd 'M 'd 1'55' d'_” - - 353 and it is a real one—and more are on the way. We
The Steintte Model 40 The Buckingham Modd 80 should not be surprised to see new tube design
Automatic Volume Control - - - Virgil M. Graham 355 contribute greatly within the-next twelvemonth to
Design of the Colonial 32A.C. - - - Fullon Culling 358 a more complete answer to this need.
An English OQutput Tube, the Pentode - - W. T. Cocking 360
Radio Broadcast Laboratory Information Sheets HE RocHESTER, Buffalo-Niagara, Cleveland,
Howard E. Rhodes 364 and Toronto sections of the Institute of Radio
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Lo

kihal Tests

... 0 assure
perfecton

Naturally — every TRIAD Tube is constantly,
rigorously tested throughout the entire man-
ufacturing process — a special test follows
every individual operation. Yet TRIAD does
more than that! When completed, each
TRIAD Tube is subjected to nine additional
and final tests for vital characteristics — tests
so stringent that nothing short of absolute
perfection can survive them! This infinite care
in manufacture has won for TRIADS their
reputation for superior quality—and has
made possible that guarantee that goes with
every TRIAD Tube—a minimum of six months’
satisfactory service or a proper adjustment.
You can rely on' TRIADS — the tubes backed
by an actual Insurance Certificate!

Call your jobber or write us direct
Jor complete TRIAD information.

TRIAD MFG. CO., Inc., Pawtucket, R. 1.

Tunc in on the TRIADORS every FRIDAY evening. 8 to
8:30 Eastern Standard Time, over WJZ and associated
NBC Stations.

TRIAD

INSURED

RADIO TUBES

i Ask for the
tube in the
black and
yellow tri=
angular box.

"R
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f@mAL TESTS —

Below are listed the nine
final tests for vital characteris-
tics to which every TRIAD Tube
is subjected.

Gas

Emission

Filament Current
Plate Current
Oscillation

Grid Voltage

Mutual Conductance
Plate Impedance
9_Amplification Constant

- - AN B U
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Cut your service calls

in half...
sell ARCTURUS Tubes

Service calls cost money. Many of
them are due to burnt out tubes. ..
noisy tubes . .. tubes that soon lose

their efficiency.

Arcturus Blue A-C Tubes are so
well designed and carefully built that
they cut costly tube trouble to the
minimum. Dealers who equip all their
A-C sets with these exceptional tubes
have found by actual experience that
Arcturus Tubes cut service calls 50%
or more.

This means greater profits from
set sales, and thoroughly satisfied cus-
tomers. Arcturus Blue Tubes make
any A-C set do its best because they
act in 7 seconds, do away with hum,
give true tone and hold the world’s
record for long life.

If you are not now selling these per-
fected tubes, write for all the facts and
join the ranks of satisfied retailers who
are making more money with Arcturus.

ARCTURUS RADIO TUBE COMPANY
NEWARK, N. J."

ARCTURUS

BLUE LoN‘},:ﬁ.IFE TUDBES
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“PPROACH YOUR prospect from the inside of
" his own home and you will have greater
%73, chances of selling successfully a new radio
%// receiver, than you would through the more

%% or less antiquated  ‘doorbell-ringing
%, method.””

This is the precise form in which Ernest W. Boyce, sales
manager of R. H. McMann, Inc., a New York distributor,
related to the author a scheme of direct selling which dur-
ing tle past radio season proved to be highly successful
in approaching potential new set-owners through a direct
canvass method. This plan is also being opecrated at top
capacity during the current fall season to facilitate sales
through dealers in the metropolitan area.

Selling the 20th Century Way

“This is the twentieth century,” Mr. Boyce points out,
‘“the age of science, with the automobile, radio, and last but
not least the telephone. The 1930 method to approach a per-
son who may be interested in purchasing a new radio re-
ceiver is to make use of the latest and most practical means of
communication, and so—‘why not use the telephone?’”’

“Certainly, Mrs. Jones, who is homec all day, or that is,
practically all day, busy with the various duties of keeping
the home in order, will answer the telephone morc readily
than the door-bell, and listen to the ‘talk’ of a house-to-house
canvasser, who may take possibly a half-hour of her valuable
time.”

This, summed up, is virtually the plan of making use of the
telephone to approach a potential set purchaser which Mr.
Boyce introduced to aid dealers who are in the territory of the
McMann distributing company. Although Mr. Boyce is
rather modest about claiming credit for the telephone method
of approach, saying that stock houses, and other organiza-
tions conducting a direct sales business have demonstrated
successfully the practicability of the telephone, as far as is
known, this is one of the first instances where it has been used
successfully in the radio industry.

e OCTOBER 1929 e
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The 1930 Method to Approach
Prospects Who May Be Inler-
ested in Purchasing a New
Radio Is to Make Use of the
Latest and Most Practical
Means of Communicalion, and
so—Use the Telephone.

The telephone plan is this: The distributor first conducts a
simple survey of a dealer’s territory to determine the number
of residents and the approximate buying power of each
(the method of obtaining this information will be related in
the following paragraphs). These facts are laid before the
merchant, and it is suggested that he adopt the telephone
method of approach, employing the services of an experienced
operator supplied by the jobber.

After outlining his territory, the dealer is supplied with the
telephone number of every resident in his district. This in-
formation may be obtained from the tclephone company for
a nominal cost. A telephone operator is furnished by the dis-
tributing company, the requisite being that the dealer pay
the salary. Each operator is trained in the technique of
conducting a telephone canvass, and is supplied with printed
cards which outline the procedure of approaching Mrs. Jones.

The first week the operator is on duty she starts early
in the morning and goes down the list of nunbers, asking
questions on whether or not the home is radio equipped,
type of receiver employed, etc., carefully noting down the
answer opposite the question on the card. At the end of the
day these are filed. The conversation, according to Mr.
Boyce’s method is as follows:

The First Contact

*Good morning! Is this Mrs. Jones?

“I represent the American Bosch Company. We are con-
ducting a radio survey in this territory. Would you mind
telling me whether or not you have a radio receiving set in
your home? Yes! What make did you say it was—and model?
How long have you had it?. Are you well satisfied with its
performance?” etc.

“That will be all, Mrs. Jones. Thank you for giving us this
information.”

Through this method of approach the dealcr may determine
exactly who, in his territory, has a radio receiver. The data
obtained also cnable him to compile an accurate prospect file
giving the make and age of each recciver in use.
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After the approach, Mr. Boycee points out, a follow-up is
esscential in order to make a sale, and this should be done
about a weck after the first contact is made. The operator
again calls Mrs. Jones, tells her she rcpresents the manu-
facturer of a certain radio receiver, and voluntcers a demon-
stration in the home.

Conversation for the sccond call is something like this:

“Good morning, Mrs. Jones! I represent the American
Bosch Radio Company. Wc are wondering if you would not
like to hear one of our latest all-electric reeeivers. It is quite
an improvement over the set you now have, and incorporates

as the average in the final analysis. It reprcsents only a few
small territories canvassed to determine the feasibility of the
experiment, and, should it be applied to a greater numbcr of
territories of varying purchasing power, it is believed that
the average might drop to as low as fifty or sixty per cent.
By way of comparison, it may be noted that in other trades
where such telephone schemes of selling have been applied,
forty per cent. successful reaction is considered good. This
latter percentage is more than sufficient to warrant wider use

of the telephone sales method.
The salesman, Mr. Boyce cxplains, enters the home coin-
pletely equipped to install the demonstra-

Card No. 1

Smith Radio Service Company

TELEPHONE SURVEY OF RADIO SALES PROSPECTS
1711 Broad Street, East Newton

tion set, which is usually a cabinet model.
If antenna and ground connections are
not readily available, he produces a tem-
porary antenna system which will permit
the receiving set to perform at its best

under the existing local conditions. His clue

Name il:?etreview - to tell of the relative mecrits and sales

Address points of the particular receiver, is when

City ;Sg':,g’e Mr. Jones asks, either the price, or whether
prospect? othcr cabinet models are available.

Phone Number

(1) Type of set owned?

In a foregoing paragraph mention was
made of Mr. Boycc's system of obtaining

information on the purchasing power of

(2) When bought? (3) Battery ox: A.C?

(4) Performance satisfactory?

the average individual in each dealer’s
territory. This, of course, determines to a

5) 1f he does nol own a Radio set, place check here

large extent what make and price receiver

(6) Is he interested in radio?

will be exploited. The information is readily
available through electric light, tclephone,

(7) Remarks

and other public service

A M 3 & »
In conducting. a radio sales canvass over the telephone Mr, Boyce’s representa-

tive first asks the quqst?b_nsi listed on the above card. Two weecks later she calls to
aoffer a free.demonsiration.and obtains the data required by card number two.

Card No. 2

the latest innova-

tions in rcceiving Smith Radio Service Company

TELEPHONE CANVASS FOR RADIO SALES

or publiccontacting com-
panics, who have such
data on hand.

First, the dealer out-
lincs his territory, and
determines the
number of homes
heisadequately
equipped toservice.
The average income

1711 Broad Street, East Newton

apparalus.

of the power com-

“What cvenings Name ie::view od pany or telephone
this week would . company 1is ob-
you and Mr. Jones e Successful? tained from either
be at home? Thurs- City Tslacrond organization for

1 * : follow-up g
day! All right, we PN s small cost. Fifteen

will havc our rcpre-

per cent.isaddcd as

sentative call at (1) Type of set owned

8 o'clock in the (2) When bought?

a correction factor

(3) Battery or A.C.2 to compensate any

cvening, if conveni-
(4) Can appointment be made?

possible expansion

When Time

ent, and we assurc

you of a pleasant (5) Not interested; Why?

during the ensuing
year. The constant

evening’s radio en- =
(6) Will be interested at later date?

for deterinining the
When

tertainment.”

Thus, the ap- (7) Remarks:

approximate num-
ber of receivers

pointmncent is madc.

which should be

And, says Mr.

Boyce, according to data taken from dealers employing
the system, seventy-cight per cent. of the prospects who
permit the home demonstration have purchased a new model
recciver of the manufacture demonstrated after the first call.
These results were dctermined after the first tests of the
telephone sales mcethiod which was conducted in a more or
less experimental manner last fall. The sceventy-eight per
cent. result is very remarkable, and should not be regarded

J18 e
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sold is, of course,
dependent upon the price of the receiver. In the case of the
Bosch set, Mr. Boyce says, sixty per cent. is the mark set for
the dcaler. At any rate, after computation, it is not difficult
to decide what price set should be exploited.

With the telephone plan placed in operationr by the R. H.
McMann company, the special operators are trained by the
distributor and are, after the dealer agrees, assigned to con-
duct the 1930 mcthod of approaching prospeets.™

1929 e

www.americanradiohistorv.com


www.americanradiohistory.com

SCREEN GR1D TUBES
POWER DETECTION
BAND PASS TUNING
AUTOMATIC VOLUME CONTROL

FEATURES
THAT SELL

REMOTE TUNING CONTROL
REDUCED HUM

RADIO

By
DUDLEY WALFORD

“YFEW COILS of wire, soine soekets, condensers,
resistors, and a few soldered connections
produce a radio receiver, an instrument
that gives more cntertainment to inore
pcople throughout the world than any other
device. And every suceceding year brings
improvements and refinements in the instruinent, so that the
user gets improved operation of one kind or another fromn a
new radio reeeiver. What are this year's improvements?
What are the ehanges in present receivers over past models
that make sets easier to operate, or easier to install, or give
better quality, sensitivity, or seleetivity? From thesc view-
points we analyze, in the following paragraphs, some of the
important features to be found in the new reeeivers. However,
we make no attempt in these notes to decide to what extent
the advantages inherent in the various features have been
actually realized in practiee.

Screen-grid Tubes: It seems natural to start with the sereen-
grid tube for it is the most important new feature. This tube,
when properly used, makes a set very sensitive so that more
distant stations can be heard or a smaller antenna can be
used with satisfactory results. Because of the high amplifica-
tion obtainable from screen-grid stages, special detector
cireuits which produce less distortion can be used. In addi-
tion, such deteetors need be followed by only one stage of
audio-frequency amplification—and both of these ehanges
may result in improved quality and deereased huin.

Decreased A.C. Hum

Power Deteection: This is a term used to deseribe a eharac-
teristie of eertain reeeivers which use a detector operating at
comparatively high signal levels and followed generally by
only one stage of audio-frequency amplification rather than
customary two stages. Detectors which are followed by only a
single audio stage must operate at voltage levels some twenty-
five times higher than detecetors of the type used a year ago,
and because they operate at these high levels they are fre-
quently referred to as power detectors. Probably the major
advantage of such a deteetor is that it permits the use of one
audio stage which means that the set will have less hum and
also that the quality may be better due to avoiding the dis-

® OCTOBER 1929 e °

Designed and photographed by Larry June

tortion occurring in the eliniinated a.f. stage. Sometinmes one
will see references to ‘‘linear high-voltage detectors,”” which
term indieates a detector with linear eharacteristies. Since
deteetors which llave eurved eharacteristics produce distor-
tion, linecar deteetors are an advantage from the standpoint
of fidelity. A so-called power deteetor may or may not have a
linecar characteristie.

The term power detector, as it is now being used, is really
not very aceurate. \WWhen this term was first used it was intended
to refer to deteetors fromn which sufficient power eould be ob-
tained (without any audio-frequency amplification at all) to
permit the operation of a loud speaker directly from the de-
tector tube. It is now used to indicate the use of high-voltage
plate-circuit deteetors.

Improved Fidelily

Band-Pass Tuning: Band-pass tuning is used in a receiver
to improve the fidelity by preventing the elimination or re-
duction of high audio tones and improving the selectivity by
making the sides of the tuning response curve very steep
rather than curved. If the use of band-pass tuning in a reeciver
is of any advantage it will show up in the performance of the
set by improving the quality and selectivity.

Automatic Volume Control: Automatie volume control
simplifies the operation of the receiver. It removes the neces-
sity of varying the volume eontrol in tuning from one station
to another. This variation is accomplished automatically;
it is no longer necessary to operate the volume eontrol manu-
ally. With such a set the volume fromn all stations is practically
the same up to the limit of the sensitivity of the recciver.
Once having set the volume control knob to a satisfactory
point the user is assured that all stations will be received at
the saine volume. Automatic volume control helps to reduce
the bad effects of fading by increasing sensitivity automati-
eally as the signal fades and deereasing the sensitivity auto-
matically as the signal strength inereases.

A feature of some sets using automatie volume control is a
“tuning meter,” a milliammeter mounted on the front of the
set. In tuning a station the operator watches the meter and
adjusts the tuning dial to give the greatest deflection of the

(Concluded on page 368)
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To Persist in Trying Out All
Possible Methods, Without Ewven
Asking What Ones Have Previously

Been Condemned in Other Industries, Is
More Than Shortsighted; It Is Unintelligent

HE AuTOMOBILE industry is thirly years old.
The radio induslry, in the proportions and
perplexities of an industry, has a history
less than a third as long. And because even
the brightest youngster needs wise counsel

/) to balanee and direet his energelie smart-

ness, more and more radio execulives are saying, ‘‘Look at

what the automobile industry has done in different eases.”
There is no reason why the radio trade should surrender
any of its initiative, no

ARE USED SETS

to ehummy roadsters. To overlook that faet, and to persist in
trying out all possible methods without even asking what
ones have previously been condemned after bitter experience
in other industries, is more than shortsighted; it is unintelli-
cent.

“The worst mistake the automobile industry made was
in thinking that its problems were unique and unpreeedented
in the history of merehandising,” said H. R. Cobleigh, staff
seeretary of the National Automobile Chainber of Commeree,

reason why its exeeutives
should humble themselves
and sit at the feet of the

SUCCESSFUL AND UNSUCCESSFUL

more venerable automotive
chiefs, aceepting all their
words as binding gospel

Name of Plan

X Saginaw
for radio enterprises. That
would be 1nore harmful
than would an isolation
poliey of indifference to all ~ Windsor
that the older industry has
experieneed.
There is very good rea- gaﬁo"al,
sed-Car
son, however, why the ra- Market
dio industry should make  Report
keen appraisal of all the  Oklahoma
steps in the development
of the automnotive industry;
should study all its past  Boston
problemus, determining what
similarities they bear to
problems now appearing
or likely to appear in the  Cineinnati
radio business, and survey-
ing the older industry’s so-
lutions of its ;-)roblems wi‘th Cleveland
an cye Lo finding the merits
and weaknesses in eaeh.
Sueh a study is parlieu-
larly effective in the mer-  Appleby
ehandising end of an
industry. Merehandising is Ontslis

an cconomie seience, and
as such has basic laws and
tenets that are as applieable s
to radio sets as to sewing
machines, to pipe organs as

cashes reeeipt.

Prineiple

Maximmun Allowance

Market Price Information

Maxinmm Allowanec

Market Price Inforniation

Maxiinum Allowanee

Maximmum Allowanee

Cooperative selling of used ears

Monopoly of nised ear business

Cooperative junk-yard

Operating Method

Dealers fix resale values on all models
for past 5 years. and exchange these
ficures among themselves.

Current sales figures on used cars
published in newspapers by eooperat-
ing dealers.

Published periodically. sets allowance
priees. all models and all makes, for
12 zones in United States.

Used car transaections reported weekly
at meeting of eouperating dealers.

All used car sales reported to Central
Bureau, whieh in turn reports to all
members.

Siniilar to Boston Plan.

Ccntral Inspection Burcau, coopcra-
tively maintained, eertifics recondi-
tioned ears and approves selling
pricc.

“Motomart,” financed by dealer as-
sociation, appraises, buys, and sells
all used cars in district.

Junk-yard. financed by dealers. seraps
all cars unfit for nse. salvages and
sells secondhand parts.

Motomart™ buys used car, gives customer a receipt instead of cash, and dealer howors
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during a recent discussion. *“For years our people, manufac-
turers and distributors alike, persisted in using the trial
and error method of solving our selling problems. Nothing
like the automobile had ever been known before, and the
natural but erroneous conclusion was that no similar salcs
problems had ever arisen before. For years we struggled
along with the problem of used-car allowanccs, trying this
and that and the other method of getting a sound policy that
would cover a majority of cases; but it didn’t occur to us that

Automolive

the

Fail—Mistakes
Industry Has Made—What Can the
Radio Indusiry Learn from the Automobile?

the piano trade had faced that same problem and worked out
a fair solution to it years before it bothered us.”

The mistakes that have already been made are not the
ones to be feared; a mistake once made and recognized is a
mistakc well on the road to correction. It is the errors un-
wittingly committed in the early stages of a new problem, the
wrong steps taken before the magnitude of the problem has
becone apparent, the mistakes not yet made but in the un-
rcalized process of being made, that are to be feared and

AUTOMOTIVE TRADE-IN PLANS

Formula for Resale
Yaluation

1st yr.—list less 409,

2nd yr.—balance less 209,
3rd yr.— “ ‘259,
4th & 5th yrs.—

The currcnt cash price for
reconditioncd used cars is
the resale valuation.

The current cash price for
reconditioned used cars is
the resale valuation.

The current cash price for
reconditioned used cars is
the resale valuation.

Multiply list price by
.58—1st yr.
40—2nd yr.
.30—3rd yr.
24—4th yr.

1st yr.. 609, of list
2nd yr., 45% of list
3rd yr., 36% of list
4th yr., 299, of list

Determined by Inspection
Station.

The current cash price for
reeonditioned used cars is
the rcsale valuation.

this receipt as part payment on new car. When “Motomart’’ seclls the used car, dealer

Trade-~-in Allowance

Resale value less recondi-
tioning cost and 209, com-
mission.

Resale value less variable
commission and recondi-
tioning cost.

See operating method.

Determined by eacl: dealer
to suit himself.

Resale value less cost of re-
conditioning.

Resale value less recondi-
tioning cost and 109, com-
mission.

Resale value less recondi-
tioning cost and variablc
commission.

None*

Very small—determined by
each dealer to fit each trans-
action.

Remarks

Has operated successfuly for
10 years.

Is being used in more than
50 large cities.

Started by Chicago Automo-
mobile Trade Ass’n. Still in

use.

Abandoncd after a few wecks’
trial.

Central bureau staff paid by
dealers. Abandoned after 3
years’ trial.

Lasted 8 months. Dealers
failed to notify Central
Bureau.

Still in use. Has increased
market for used cars, has
fixed resale values.

No dealers permitted to buy
or scll used cars. Has been
abandoncd.

Protects dcalers from buying
samec car 3 or 4 times. Is being
adopted all over.

¢ OCTOBER 1929 e

www americanradiohistorv.com

fought. And it is just there
that the study of the exper-
iences of others is essential;
without that study, the
budding problems in one’s
own industry cannot be
recognized at their true
worth, the first false steps
cannot be prevented.

Two problems have been
costly, and still are being
costly, to the automobile
industry: the used-car prob-
lem and the service problem.
The radio industry is
beginning to meet cxactly
analagous problems, and
should decide upon the
wiscst methods, rather than
upon the most convenient
makeshifts, for handling the
trade-in set allowance and
the service problems. Many
radic men think they have
found satisfactory solutions
of thosc problems; some of
them are sure they have.
But a review of the various
measures tried out by the
automobile industry will at
least give radio cxecutives
food for thought. This ar-
ticle will deal with the used-
car problem, since that is
the one which bulks largest
in the minds of automobile
men, and has for twenty
ycars.
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The crux of the used-car problem, to the individual dealer,
is expressed in the statement that he must take a loss in order
to make a profit. The list price of the new car allows him a
satisfactory profit; but when he accepts a used car at an
arbitrary trade-in valuation, he has decreased the amount of
his profit by the amount of the trade-in valuation. The point
on which he must make his decision, the consideration

that should govern the size of his trade-in allowance, is ins?

“How much loss can the total transaction absorb and

still leave me a satisfactory
profit.”

Some dealers still feel that
they are the best judges of
that point, and that each
individual case should be con-
sidered on its own merits.
But experience has shown
them that, for the majority at least,
the used car problem is too big for in-
dividual solution with safety.

Alfred Reeves, general manager of the
National Automobile Chamber of Com-
merce, gives the following illustration
of what the used-car problem has come
to mean to the dealer. It is an actual
case, and there have been altogether too
many of them for the comfort and
peace of mind of automobile dealers.

A man, whom wc might as well call
Brown, decided to buy a car. He had
never before owned a car, but he knew
what kind of car he wanted, and he
knew what it would cost him. He also
knew that the trade-in allowance was a
very important factor in buying a car.
He went to an auto junk-yard just
outside the city in which he lived, and
asked the proprietor if he could borrow
an old car for the afternoon. The pro-
prietor, a friend of Brown and a good
fcllow not averse to making a dollar or
two in rental if he couldn’t make a
sale, agreed; Brown drove away in a
decrepit, but mobile, old ark.

He drove up and parked in front of
the salesroom of the dealer whose car
he had decided to buy, walked in, and
was an easy prospect for the floor sales-
man. He agreed to buy the model he
wanted, and as the delighted salesman
started to write out the sales order,
Brownwavced a nonchalant hand toward
the broken-down wreck at the curb

*Of course, you'll give me an allow-
ance on that car of mine,” he said.

Thc salesman looked, swallowed hard,
and not wishing to spoil a salc, agreed
to allow him $150 on his old car. Brown
seemed satisfied, and thc deal went
through. As Brown was about to leave
the salesroom, he hesitated, and said,
“Tell you what. I'm pretty attached
to that old tub outside; it’s given
me years of good service. Rather than
part with it, I'll buy it back from you
at $75.”
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J. M. SxkinNeR (Philco): ** The radio
fan of today who is careful in his
choice of set should be able to get
ten times as good performance as
he was able to get a year ago.”

X

C. A. EarL (Earl Radio): “1t is now

an assured fact that radio is an all-
year business.”

X

THoMas A. Epison (Edison Radio):

“T have always liked my job.”

%

Hereert E. Ives (Bell Telephone

Laboratories): ““Color television
constitutes a definite further step
in the solution of the many prob-
lems presented in the electrical
communication of images.”

X

M. H. Ayresworta (N. B. C):

“We realize that the appeal over
radio, in order to bring results.
must be brief and interesting and

infrequent.”

Artur Freep (Freed-Eisemann):

“More than three quarters of the
population of the United States
cannot afford to buy a radio re-
ceiver that is priced over $100
without inconvenience.”

X

Goroon C. Srerper (Temple):

“Instead of hurting the phono-
graph industry. radio is now prov-
ing to the public the possibilities
in reproducing phonograph rec-
ords. The phonograph industry
is now grateful for strides made in
radio and in particular for the per-
fected elcctro-dynamic speaker.”

X%

ComMANDER EDWARD ELLSBERG

(U. 8. N.): “It 1s one of the fea-
tures of our age that, regardless of
apparently insurmountable difhi-
culties, what public opinion truly
demands speedily becomes {easi-

ble.”
4

Harop A. Larount (Radio Com-

mission): “The number of receiv-
ing sets in use in the Fifth Zone
has more than doubled in the past
eighteen months.”
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The salesman, glad of the chance to get rid of the white
elephant, agreed. Brown drove the ancient bus back to the
junk-yard, gave the proprietor $10 for the loan of the car,
and came out a clear winner of $65 on the deal.

That is not an average case; but it has happened more
often than it should. Now, what has the automobile industry
done to prevent such dealer losses in handling used-car trade-

A number of plans have been devised and tried by automo-

bile dealers in all parts of
the country. The more im-
portant of those plans are
summarized in the table
accompanying this article;
from one or another of the
nine plans mentioned there,
more than forty variations
have been conceived and tested. Al-
most all of them, together with four
of the basic plans, have been aban-
doned after costly trial periods.

The one feature common to all the
plans, and the point particularly im-
portant to the radio trade, is that the
dealers of each city must codperate in
finding the solution of the problem.
Until automobile dealers agreed to make
peace among themselves on the trade-in
allowance, the problem remained beyond
solution, and was actually turning the
expected profit on new-car sales into
unexpected loss.

A glance at the accompanying table
will show that the important factor is
the method of determining the resale
value of a used car before accepting it
in trade. If the dealer can know what
he is going to get for the reconditioned
used car, he can set his trade-in allow-
ance on it so as to insure a satisfactory
profit on the whole transaction.

The first method of determining that
valuation, the ‘““maximum allowance”
principle, figures theoretical depreciation
on cach make and model of car, and
establishes a “maximum allowance”
beyond which the dealer should not
gounless he wishes to take a loss. The
second, and increasingly popular, is the
“market price information’ principle,
which dcclares that a used car is worth
what it will bring in the used car
market, not what it ought to bring. By
posting current used car transactions in
a given city or area, the current resale
value of every make and model of car
in that area can be accurately known.
This is the principle on which the
Windsor plan works, and the Windsor
plan is considered the best solution of
the trade-in problem. It is being intro-
duced by dealers all over the United
States, and has been in usc in Canada
for some yecars now.

Under the Omalia plan, automobile

(Concluded on page 368)
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wyyy N THE PAsST the radio trade as a wholc has been
//{//4 content to sit by idly in the summer and
; allow sales to follow their natural course,
;/ chiefly because it was not believed that busi-

’ /// ness could be good during the hot months.
%. B 4///// This year, however, Duanc Wanamaker,
advertising manager of the Grigsby-Grunow Corporation,
decided that, as far as his products were concerned,
be had to ward off the summer slump in radio. The plan
which was followed included a window trimming contest
with district and national prizes in which all Majestic dealers
were invited to participate and an cxtensive national adver-
tising camnpaign urging the public to watch thc windows of
Majestic dealers during * National Majestic Weck.” The na-
ture of the advertising campaign was such that it was of de-
cided advantage to all dealers to cooperate, and, as a result,
more than 4000 dealers submitted photographs of their win-
dows to the judges of the contest.

- "‘. "‘";-.
- .
4 e :

>

o —

J. L. Hudson Ca., Detroit, received second prize for

this attractive windaw.

The third prize was awarded to. Lyan & Healy, Chicaga, far thei¢
conceptian of **Looking Inside a Majestic Radio.”*

A Double-Barreled Advertising Cam-
paign Tying in With a Nationwide
Dealer Window Trimmaing Conlest is the
Plan Followed by One Manufacturer in
Boosting Radio Sales itn Summer

(Right) Gray, Trimble &
Smith Electric Co.,
Bloomington, Ill., re-
ceive honorable mention
for *“The World in Your
Ilome.” (Below left) A
consolation prize was
awarded to the Maynard
Music Store, Salisbury,
N. C., for “The Most
Humble Home Can
Afford a Majestic Radio.”
(Below right) This
modernistic impression
of “4 Cozy Spot in
Springtime’’ by the
Power Furniture Co.,
Portland, Ore., received
honorable mention.

The three windows which won
the highest national prizes are
pictured at the top of this page.
The first prize winner is an
especially interesting window,
although the most important
fcature—motion—does not show
in the picture. The loud speaker
was removed from the set which
was exhibited and in the loud
speaker opening was placed a
piece of ground glass. A small

projector inside the set threw a
moving picture on the glass.
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Real Badio
for
Your Home

A Set That is Far Ahead
of Broadcasting

There is radio refined—and just
radio. It takes a good ear to make
that distinction. You will always
love the Heroic Radio for its splendid
tonal effects. Have you ever listened
to the Symphony Hour on the
Heroic? Any set will reproduce this
fine broadcasting fairly well, but the Heroic picks out all the
dainty charm in this music.

?‘J""‘

FEI |

Hear the Heroic Play Real Music at the

BENSON RADIO STORE

214 Main Street

By HOWARD W. DICKINSON

Merchandising Consultant

%, HE DEALER must have somcthing worth ad-
vertising. This thing is personality. The
. great house of Tiffany and Company offcrs
/ / Jewelry, silverware, precious stones, glass,

)
é/;/‘/
% /?

N

able prices.

That, however, does not explain Tiffany. The charm of
house personality on top of modern business intelligence
makes that great housc.

chinu, and so on. All are carefully selected
7 and, I verily believe, all sold at very reason-

A Radio Personality

The name, A. Atwater Kent, means a great busincss in
radio receiving sets. It also spells a very colorful personality,
a personality which fairly exudes idealism with respect to
mechanical perfection and performance. Just try to figure out
what the personality of A. Atwater Kent is worth to-day to
A. Atwater Kent, the manufacturer.

What started me off this way? A remark of a manufacturer
of radio scts somewhat to this effect: *“How shall we get our
retailers to do the right kind of advertising? Well, they don’t
know 1much aboul adverlising, often do not know how
to writc advertisements very well, so the best thing I know of
is to furnish them with copy already written.”

This is why so many manufacturers offer you their cut
and copy scrvice. Gencrally, it is good stuff—good advertisc-
ments about fheir products which you sell. When you are
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Have You

Personality?
—Then Sell It

The Local Shop Needs Personality—Do
Your Advertisements Reflect It?—If You
Sell Radio as a Well-Built Machine or
as a Fine Musical Instrument, Choose
that Appeal in Your Advertisements—
How Best to use Manufacturers’ Cut and
Copy Service.

busy, haven’t time to write an advertisement or get one
written, you use a manufacturer’s cut service, putting your
own name in the place left for *‘dealer’s name.”

Probably it is truc that professionals have written these
advertisements, presumably the manufacturer’s advertising
department or his advertising agent. They are about goods
which you offer for sale. True, but they are not about you
and your business in general. They have the manufacturers’
personality, rather than your own.

They are good, easy to get, and you should take advantage
of them and use them when they fit your needs, but not,
in mny opinion, all the time.

They have to be written to fit everybody, and consequently
cannot quite reflect the individuality of your own shop or
your own personality.

Wlhen you use thein, you tie up your shop with that mmanu-
facturer’s inerchandise (and that is valuable) but in addition
to that you have the chancc of using the personality of your
shop in advertising it as an attractivc and interesting radio
headquarters, that is, if it is one.

If it isn’t, it lacks personality. If it lacks personality, some
should be supplied.

How can we supply it? Only by turning our minds out of
their ruts and pointing them in a different direction.

Look at Your Display

Hecre’s what T mean. The man who runs a shop has selected
(or fallen for) certain lines of merchandise. He has decided how
much stock to carry and carrics it. He has folders and adver-
lising matter, strewn about for his customers to pick up.
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His show cases, display tables and all have been arranged
according to spaces in his shop. In nine cases out of ten the
arrangement is conventional and uninteresting, the windows
are poorly decorated, possibly not changed oftcn enough.

If the customer goes in, he is courteously attended. If he
knows just what he wants he can get it. But the feeling that
this is a fine place to visil is Loo often lacking. The *‘person-
ality content’ of the place is low.

Generally, the personality content is low because only
merchandise is displayed and not very well displayed either.
Suggestion of the use of that merchandise is altogether lacking.
It is true that in your shop you can tune-in and demonstrate
a radio set. You can get a little hash of broadcasting under
most unfavorable conditions, but the customer feels that he
is never going to know that set till he gets it home. Obviously,
it is no pet of the dealer’s. He tclls the customer that it must
be good because the great So and So Company make it. He
has been told the same sort of thing for twenty years about
most everything he has bought. There is no savor in it.

Now how can we put in the " personality’’ content? Ob-
viously, according to the personality of the boss himself. If
he has or can get any artistic sense, let him show it in the
arrangement of his shop.

Selling the *‘Insides’

If he can only see his job as the sale of machinery, by all
means let hiln get that phase of personality working, let hiin
and his salesmen demonstrate the “‘insides’ of a set. “‘See
what a splendid mechanical job this is!” “How nearly im-
possible to get out of order.” “Notice that fine mechanical
finish inside and out.” “‘Precision.” ‘‘Endurance.” * Sim-
plicity.” “Fool proof.” and all those things. They are effec-
tive, always were, always will be. His shop begins to show
the personality of exactness, mechanical correctness, dura-
bility. The manufacturer’s goods gain new saleability and
increased reputation through being cominended by a dealer
of such obvious mechanical ability.

This kind of personality, as all kinds, should breathe
forth from the shop’s advertising; a house which appreciates
mechanical perfection, which offers well-made goods, goods
that will stand up and do their work. If I am thinking of a
set principally from the viewpoint of its *‘standing up” and
giving long service, the ‘‘personality” of this shop will
appeal to me greatly.

The man who owns this shop should put his mechanical
idealism into his advertising. “We pick our sets for their
splendid construction and case of operation.” *‘The shop
where quality and accuracy rule.” *“We know this receiving
set, it should need almost no servicing.”” ** Of the last 100 sets
we have sold, only three have been back for repairs, and those
only minor ones.” **We get these sets in perfect condition for
you—and then they should operate for years with little or
no care.”

Such ideas should be in the advertising of the shop which
goes in for mechanical perfection. They are practical ideas,
persuasive ideas, ideas which are salable. They give a *‘per-
sonality ” impression of a very mmportant kind, which should
be borne out by the appearance and the personal work in
the shop itself.

The Arlistic Approach

The proprietor of another shop may have less of the
mechanical scnse and more of the artistic sense. He may be
able to understand those fine distinctions of tone quality and
refinement of reproduction which the average ear cannot get.

Our second proprietor should put the quality of his ar-
tistic personality into his advertising. Whatever the prices
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LOOKING INSIDE
% 6

we pick our sets for

their splendid construction and

ease of operation '@g take,

for instance, the Barnes-Newell

we know this receiver; it

need

Barnes-Newell sets we sold,
only three have been back for
repairs. Buy your Barnes-
Newell from Deny's where
quality and accuracy rule.

Radio sets installed by Deny’s
are right when they leave our
floor and right mechanically and
electrically when we leave them
in your home. Of the last 100

J. DENY RADIO STORE

716 East Front Street

of his goods, lie is a quality merchant. That fact can be made
profitable. Here are points lie can stress in his own advertise-
ments which will make that apparent:

‘““Are you appreciative of tone quality? those fine shades
of distinction between just a receiving sef and a real mnusical
instrumnent? The new Blank receiver is a truly remarkable
reproducer in its tone quality and beauty.”

“There is radio refined—and—just radio. It takes a good
car to make that distinction.” ‘A set you will always love
for its splendid tonal effects.”” “Have you ever listened to the
So and So Hour on the Blank Radio Receiver? Any set will
reproduce this fine broadcasting fairly well, but the Blank
Receiver secems to pick out all the dainty charm in this
music.”

Such sentences and paragraphs show tastc and musical
appreciation in the personality of their sponsor. If he hasn’t
those qualities it may be expensive for him to claim them.
He will be selling, and recommending, on the wrong basis and
his customers will find it out. He must be of a personality to
carry out in his own conversation what he suggests about
himself in his advertising.

Here is a great mistake which many advertisers make.
Instead of turning their advertising lo the real personality of them-
selves and their business, they use their advertising to bluff their
readers inlo thinking they are something which they are nol.
This inevitably slows up their efforts instead of speeding up.
When we deal pcrsonally with a man we discover whether he
makes good on what he pretends or not. )

Of course, we are living in a period of pretense, bluff, and

hypocrisy, but we realize it as never before and consequently
(Concluded on page 366)
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L. T. Breck, sales manager, Kolster Radio Corp.

47HE owncr of the three- or four-year-old re-

ceiver usually says to himself: “Well, the
old music box has been good enough for the
past thrce years (and it certainly has tuned-
. ' in a lot of distancc), why should I buy a new
. /é”) one?” Conscquently, unless permitted to
hcar a new model recciver, either in his own home or at his
local dealer’s storc, he will not be in the market for a new
set until his antiquated sel ccascs entirely to function. New
prospects must be had, and old users must be told of new
merchandise.

This, according to L. T. Breck, sales inanager of Kolster, isex-
actly why it is necessary for the dealer to resort to a direct
selling method in order to keep his sales quota up to par,
and ineidentally to fill his territory with “good sets for good
broadcasting.”

The problems of thc dealer in preparing his own direet
mail advertising copy, window display material, ete., are
manifold. Printing in small quantitics, particularly where
it has to be of high grade in order to accomplish its sales mis-
sion, is costly. Manufacturers, howcver, prepare good sales
material on a wholesale seale, and supply it to their dealers
through the jobber. The manufacturer can do a morc coniplete
job for far lcss moncy than the dcaler, and probably many
times more efficiently. The manufacturer, too, is equipped
finaneially to employ the Dhest obtainable copywritcrs, artists,
and printcrs, and ean produce, for example, four-color fold-
ers for far less moncy than the dealer could have a black
and white card printed.

Such a scheme of mcrehandising sales service has bcen
compiled by Mr. Breek for both the Kolster Radio Corpora-
tion and the Brandes Corporation.

This ncw plan has been initiated in order to aid the
small dealer. His merchandising probleins are acute with
increasing eompetition. T'he small dealer holds an important
position in the radio merchandising strueture and if' his suc-
cess is impaired the manufacturer suffers.
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Merchandising Plan

That Sells Radio

Dealers Participate in the Cost of Broad-
casting, Reaching New and Old Customers
By Direct Mail, a Follow-Up Plan Pro-
ducing 409, Returns, Expert Service for
the Small Dealer

The dcaler service provided by the Kolster organization is
comprehensive and has elements new in radio selling.

For the amount of $23.50 the dealer inay purchase a win-
dow-display unit which stands about seven feet high, with
his naine across the top in bronze. Twelve insert cards,
backed by an automatic flasher, which say in large black

Read These Instenetious Carefully

1. Your Prospess File 1.
ot T 1

— 1
Py ly

Won 1o Use 1he Prospert Fite

P Pt 38wt b =k o € oo ot bl ke e
o —— g

Wow 10 Ged Salesmen

1. Rest Searcen

Dealers are furnished with carefully prepared printed
matter which helps them solve their probles.
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letters, “Our Serviceincn Are Experts,” ‘“‘Radio Makes a
Lasting Gift,”” ** Out of the Air—Education—Entertainment,”
etc., not prominently displaying the set manufacturer’s namne,
are supplied—one for each month.

In addition to the window display, the dealer receives a
“broadcast diploma” which states “This is to certify (name
of dealer) contributes to broadcasting” and a supply of 200
folders printed in four colors for counter distribution. This
diploma identifies the dealer to the customer as a inembcr
of an organization sponsoring broadcasting, thcreby allowing
him to share in the credit for radio entertainment. The
diploma prominently displaycd in the dcaler’s shop creates
good will among the prospective set purchasers and links
the dealer closely with Kolster broadcasting in particular.

The second unit of the Kolster merchandising service
consists of an elaborate direct-mail service for dealer use in
reaching prospects. The dealer supplies the names of 200
prospects to the manufacturer, and for the sum of $30
five separate pieces are mailed to each prospect by the manu-
facturer. The first mailing requests the prospect to visit the
dealer’s store, and inspect his merchandise. The second
volunteers a home demonstration—and the third, fourth, and
fifth tell of the advantages of owning a radio receiver, with-
out making particular rcference to the Kolster company.
Bringing the dealer into the spotlight, playing him up to
the customer, rather than emphasizing the manufacturer, is
an outstanding feature of this service. It is done to bind the
customer closely to the dealer using the service, who, rather
than the manufacturer, is the actual contact with the cus-
tomer.

This 1nailing service, Mr. Breck believes, is the ideal me-
thod of approach for house-to-house canvass, and should be
followed within reasonable time by a salesman. In order to
make it simpler for the canvasser, a completc sales plan is

supplied as the third unit, gratis. This gives an outline of

= CERTIFY
Tbat Johil Doe

‘Radio_Corporationn
contributgs
toradio - - -«
tnoadk&&ﬂing;

T KOISTERT leo
— C ORPO RATION

BY,
| GitH. L

VICE PRESINENT

This diploma showing that the dealer contribultes
to the support of broadcasting has proven an excel-
lent good will builder.

“sales talk” with cross reference to an cxccllent, illustratcd
demonstration portfolio. Also, the dealer is supplied with
prospect cards to insure his keeping an accurate and readily
used list of potential set owners.

(Concluded on page 368)
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On the folder illustrated above are described many of the dealer aids furnished by the Kolster Merchandising
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the writer

4 AST MONTH discussed some
) phases of radio serviee and compared them
with similar ones in the automotive busi-
ness. In solving our own problems, a few of
the things the automotive industry has
#, learned about service can help us all. Some
of the miethods used in the author’s own organization which
have proved to be productive of real dividends will, we are
sure, interest every dealer. And all of the ways of doing things
which can be profitably applied in a purely service organiza-
tion can be applied with equal profil in every dcaler’s service
department.

It doesn’t cost any money to lose customers—there are few
things whieh ean be more easily and rapidly accomplished—
but it does cost real money to gain new ones. The fewer cus-
tomers we lose, the less we have to spend getting “replace-
ments’’ for them. Likewise, the more names we can keep
as steady customers, the less we have to spend in advertising
to extend our clientele, because a satisfied customer is the best
adverlising medium in exislence. It thus becomes profitable
for us to expend a good deal of energy, and some money, for
the operation of a carefully planned systemm for ‘‘keeping
our radio service sold.”

The Cuslomer’s Viewpoinl

In an excellent talk which the Editor of Rapio BrRoapcast
gave before a dealer group at the Buffalo Convention of the
Federated Radio Trades Association last February (see
Rapio Broapcast, May, 1929), he brought out the rather
novel idca that perhaps the average dealer does not consider
the cffect on the eustomer of the service he renders. Perhaps
the dealer fails to put himsclf in the eustomer’s place and
imagine just how the service rendered would appeal to him
were he aetually the customer. The average service depart-
ment is prone to consider that service has been properly ren-
dered when the set has been properly repaired. Actually,
proper service has only been rendered when the customer has
been pleased. If service is to be suceessful, the fixing of radio
receivers, while absolutely essential, must be secondary to
the main object of “‘fixing” the customer as well. He must
lose any desire he may have felt to ‘““throw the damn radio
out the window,” and decide that it is now working better
than it ever did before, that the serviecman and the rest
of his organization are obliging and efficient workers, and the
world, after all, well worth living in.

Office workers of the service department can do much to
creale a strong and pleasant impression in a set owner’s mind.
The very lirst impression made when a new customner tele-
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KEEPING
SERVICE
SOLD

By JOHN S. DUNHAM

President, QRV Radio Service, Inc.

Often, not only the radio, but the cus-
tomer needs fixing—Little things keep
service sold—Cheap and successful
tdeas which make service pay a profil

phones in to have a serviceman call is extremely important.
The voice of the person who answers the telephone is worth a
grcat deal. We have consequently made sure that those who
answer the telephone in our office have pleasing voices.

When our Telephone is Answered

When our telephone is answered, correct English is
invariably used, by our operator and a definite appoint-
ment is mnade with the eustomer to suit his convenience al-
ways, rather than our convenience; he is asked not only for
his address and telephone but also for his apartment number,
business address and telephone, the make and model number
of the set he uses, and what his specific complaint is. Those
details are necessary to the performnance of good service
and they give the average eustomer an impression of business-
like efficieney. He leaves the telephone saying to himself,
“Well, that outfit sounds as if they knew their business.” If
the person who calls has called for service before, that fact—
if not remembered immediately—is determined by rapid ref-
crence to the active file, which is within easy reach, before
the customer has donec much more than give his name. In
that event no question is asked hini other than about his
complaint, and if he starts to give details such as type of set
and equipment, or his apartment number, we reply: “Thank
you, we have all that information,” and he again gets an im-
pression of business-like methods that he would not get
were he asked all of the details he had given the first time
he called for service.

Home Conlacl

The telephone proeedure in the office is only the beginning
of the process of making a thoroughly pleasing impression
on the customncr throughout the service departinent’s business
relations with hiin. The most important part of it is the eon-
tact made in his home by the servicemnan. Our servicemen are
old enough so that they don’t look like high school boys.
They are neatly dressed, their shoes are polished, their
hands and finger nails are clean. They are intelligent, elean-
cut and mature young men. Their appearance, mmanners, and
speech instill in the customer confidence in their experience
and ability. They endeavor to get more details of the eom-
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plaint than were given to the office by telephone, before they
start to work. They carry the most modern and efficient
testing equipment available and their tools and supplics
are neatly arranged and always in good condition. If they
find it necessary to use any tools after having made tests,
they spread out a special cloth on which to lay those tools. If
it is necessary to pull the chassis out of the cabinet to do
soldering or other work, that is done over the cloth to avoid
any possibility of injury to a fine rug or polished floor. When
the work has been completed, tools are replaced in an orderly
manner, a piece of slightly oiled cheese cloth is wielded to re-
move any finger marks from the wooden or bakclite panel,
and the cabinet, if wooden, is rubbed over. Thc work-cloth is
used and the brief polishing done whether or not the customer
is present, as a matter of invariable routinc.

If the chassis or the whole set must go to the shop, the
serviceman first returns to his car and brings up a heavy,
soft covering in which he wraps the chassis or cabinet, which
minimizes the possibility of scratches or other damage and
impresses the customer with the individual care accorded to
his own pet radio. When the sct has been repaired without
the necessity of removal, or when it has been returned,
hooked up, and tested after a shop job, the customer is in-
vited to tune-in the set himsclf to bc sure that he is satisfied
with its operation before the scrviceman leaves.

These points, which have utility and ahnost invariably
impress the customer, are in themselves small things, but
collcctively they create an atmosphere of thoroughness and
endeavor to please that is vitally important in the gaining
of a customer’s good will to such an extent that he is
entirely willing to pay a good price for that kind of scrvice.

RADIO BROADCAST
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They relain his good will so consistently that he will con-
tinue to be a steady customer.

Handling Complaints

Even when the owner of a radio is pleased with its perforni-
ance immediately following the visit of a serviceman, the job
of thc scrvice department is not yet completed. The customer
must remain satisfied with the operation of that set. A inonth
may be a rcasonable interval between scrvice calls for one
type of set, and six months for another type, but whatever
that length of time is, the customer must bc satisfied that the
intcrvals between service calls are not shorter than they
ought to be. Always there are a small percentage of cases
in which service was not properly rcndered in one respect or
another. As long as we deal with humans there will be just,
and a fcw unjust, custoiner complaints. We urge customers
on our billheads, in red ink, to do us the very great favor of
complaining if they are not entirely satistied with our service,
and we ask for immediale complaint in order to permit prompt
adjustinent.

Many people, when not entirely satisfied with a scrvice
call, or even when actively dissatisfied, will neglect to com-
plain in the pressure of business or other affairs, or will
conclude that the service organization is no good and go to
another outfit instead of allowing the first concern the op-
portunity of naking good on their own work.

If a man has a complaint to inake but does not make it
immediately, or perhaps does not make it at all, his woe
usually becomes magnificd as time goes on. If he can be in-
duced to complain immediately and is not argued with,

(Concluded on page 368)
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A few of the cards used by the QRV Radio Service, Inc., to build up customer good will
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TESTED
SALES IDEAS

These Pages Will Serve Each Month as
a Clearing House For Merchandising
Ideas of Proved Value Which May Be
Presented in a Consise Form. This New
Department of Radio Broadcast Is one
Which Every Dealer Will Find of Defi-
nile Value in Making His Business Pay

Cooperative Dealer Broadcasting

St. Louis Atwater-Kent dcalers, in conjunction with their
local distributor, the Brown and Hall Supply Company, have
begun a local program of broadcasting over KkMoX and wiL.
Programs last fifteen minutes, are primarity musical, and will
extend over a fiftcen-week period. Each dealer participating
—and there are more than seventy-five—receives mention in
one of the prograins as joint sponsor. Twice during each pro-
gram, an Atwater-Kent dealer’s contest is announced with a
new console model as the prize. Listeners are advised that to
enter the contest and to be eligible for the prize, an entry card
must be sccured froimn their nearest dealer. Newspaper adver-
tisements, containing a directory of dealers, are publishcd
during the run of the program. Listeners entering the contest
learn that the winner of the essay contest describing what
they think of the new Atwater-Kcnt screen-grid set will re-
ceive the prize console set. Each dealer comnpiles a mailing
list from names of entrants in the contest, and a circular letter
is sent to each entrant with which is enclosed five cards with
the request that they be distributed among friends.

Sell Your Golf Clubs Recewvers

An Edison dealer in Richinond, Va., sold the Westwood
Golf Club in Richmond a new set, after codperating in com-
petitive trials. This club, one of the most popular of the

public courses in the city of Richmond, reports that members
now spend nore time in the club house than ever before be-
cause of the use of the radio. After the set had been installed
only a week, the dealer secured two live prospects and sev-
eral others are in the offing. Many clubs are already radio-
cquipped, but many bought sets in the heyday of battery
operation and are in the market for a new set with the con-
venienee and improved operation now possible. Sales to or-
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ganizations of this sort usually represent cash transactions,
a pleasant thing to most dcalers, but their greatest advantage
is that the set they have sold is a continual advertiseinent of
itself before a group of men whose buying power is frcquently
as high as any in the community.

Striking Window Demonstration

To show the dependability of the Fada receiver, we put a
Model 10 on life test in our window, with suitable placards
announcing the details to those who pass by. We have run
this operating test considerably over 6000 hours, which as a
marathon, makes Mr. Pyle’s bunion derby look like a 100-
yard dash. The set is still going strong without sign of set
or tube failure.

—CARL ZEITLER, Zeitler Piano Company, Chicago, Illinois.

Advertising Value of Good Delivery Trucks

Some type of automobile or truck is essential to the radio
dealer’s equipment. Usually, this important item is selected
haphazardly without a careful consideration of its utility
and advertising value. The type of delivery car best suited
to the nceds of the radio dealer is the sedan-delivery car.
It resembles in appcarance a standard two-door sedan or
coach, with the cxception that the side windows are replaced
by solid panels. In the rear of the body, there is a wide
door, making the interior easily accessible. At present, this
type of body is available from both Ford and Chevrolet as a
stock modcl.

This type of vehicle has definite advantages not found in
any other type of car which the radio dealer may be using.
First is utility. The rear door and substantial body, as well
as easy-riding qualitics make the transportation of consoles
and other heavy radio equipment possible without incon-
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venience in loading or unloading. The sceond important. point
is appcarance and advertising value. In addition to being
smart in appearance, this type of car offers an ideal place to
display the name and trademark of the dealer. Thirdly, there
is the matter of cconomy. Thesc cars cost about $600 and are
cconomical to run. Their bodies are weather-proof and lock
more securely than does the body on thc average light de-
livery truck. i

Many dealers are content with any car, as long as it pos-
sesses four wheels and the ability to run when supplied with
gasoline and a driver. Some thought expended on the value
of a neat and economical delivery car should result in definite
improvement in the status of dealers in their communitics.
Good looking dclivery trucks are directly connected with
inercases in business.

—ALgERT R. HopGEs, Providence, R. 1.

Novel Window Display

My window was filled with old Atwater-Kent radio sets
and a large banner across it carried this legend: * No orphans
in this line.”’ The oddity of the wording on the banner and

I3

SMITH RADIO COMPANY

the varicty of the sets shown attractcd much attention from
passers-by and showed a comfortable increasc in sales at the
store of the new Atwater-Kent sel. It is believed that this
idea is genuinely novel.

—Frank Murboon, Freehold. N. J.

Building a Prospect List on New Sales

We mail an attractive card to each of our present custom-
ers, bearing the headline “How to Kecp Your Radio in Per-

feet Condition Without Cost.” Copy on the card goes on to
explain the offer which is: for every prospect name furnished
by the customer which results in a bona fide sale, the

® OCTOBER

Have You
a Pet Sales Idea?

These pages will be a regular feature of Radio Broadcast
wherc we shall present ideas, both b g and little, which are
of proved serviee to dealers. If you have a pet sales idea, a
stunt that produeed results for you, tell us about it. Radio
Broadcast will pay 85 for eaeh eontribution used. A letter
will describe the ideca, a rough peneil sketeh or photograph
will help illustrate it and we shall do the rest. If you have
a pet sales idea, send it in. Address Mcrehandising Editor,
Radio Broadcast, Garden City, New York.

customer receives credit for §5.00 which can be used in the
purchase of tubes, accessorics, or in payment for service.
Many sales of new scts have resulted from returns of these
cards.

BookEer's Music Housg, Lebanon, Pa.

Dramalizing the Uselessness of lhe Ballery Sel

Dealers in the San Francisco area cooperated in a positive
sales idea on a negative subject—trade-ins. Two thousand
battery sets were collected and burned outside the City Hall

F\

D TRADS -IN WLV

in San Francisco. The fire was held on August 17th, the open-
ing day of the Pacific Radio Exposition. A few of the best
sets were donatcd to poor families, but all others were burned.
Decalers worked togcether in Llelling the public that the sets
were oul of date and possessed no trade-in value.

Selling the Farmer—Al the Righl Time

Dealers in Towa equipped their cars with a battery radio
set and visited centers of threshing activities. The visits of
the dealers were timed at the noon hour when the threshers
had time to stop and listen to broadcasting, when they were
in the mood to relax and hear 1929 radio reception. Farmers
who too often say they are too busy to talk are overcome by
visits at this time and dcalers in the Des Moines arca reported
many ncw prospeels lined up by this mcthod.
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oy OW SHOULD the dealer expend his preecious
advertising dollar? Should the local news-
paper receive the greatest share? Is direet
mail a foree that should be more widely
. used in helping dealers to ring dollars up
2. “ %, on the cash register? How do the advertis-
ing problems of the rural dealer differ from those of the large
city dealer? And, finally, are all large city dealers alike? Up to
the present these important queslions have been answered,
if, indeed, they have been answered at all, by each dealer in
his own way, and if the truth be told, manufaeturers them-
selves have not had mueh really dependable information on
whieh to base their plans for advertising help to the dealer.

Some real answers to these questions have been obtained
from a survey in which more than 15,000 dealers were asked to
state their experience. The dealers from whom this inforina-
tion was secured represented all classes, handled a wide
variety of lines, and their replies were made without the
knowledge that any one eompany was interested in whatever
they might say. For the results of the survey and the informa-
tion in this article, we are indebted to the Radio-Vietor Cor-
poration of America, for whom the survey was made.

The results of this tabulation of representative dealer-
experienec indicate the very important faet that the useful-
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Large dealers located in strategic positions in large
3 . o ’ . .
cities favor newspaper advertising.
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THE RADIO DEALER®S

ADVERTISING
DOLILAR

No advertising formula fils all dealers, for lo-
cation and area served bring their own problems in
deciding advertising expenditure. The dealer should
estimate his gross sales in order lo advertisethrough-
oul the year intelligently. Three to five per cent. of
gross should be spent among all forms

ness of various forms of advertising in produeing returns de-
pends on whether the dealer is a large one or a small one, and
whether he is operating in a large eity, small eity, or in rural or
suburban territory.

In using the information summarized here. the dealer must
first decide into whieh of these classes his store fits. Having
deeided this, the pie charts on these pages show him at onece
what percentage of his total advertising expenditure should be
allocated in the different classes of productive dealer ad-
vertising mediums.

How many different productive mediums are there? The

This chart indicates how dealers in small and sub-
urban cities spend their advertising appropriation.

paragraph above suggests how the dealer’s dollar should be
divided, and five classes are mentioned. Let us review the
purpose and value of eaeh of these groups.

Advertising that dealers use falls into eertain definite classi-
fications as follows:
. Newspaper advertising.
. Billboard poster advertising.
. Window displays.
. Direet nail.
. Supplementary advertising (folders, lantern slides, novel-
ties, ete.)

[ CNUE ]

The amount of money set aside for advertising should de-
pend upon the estimated gross sales volume for the coming
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year. The advertising appropriation should bc from three to
five per cent. of the expected gross sales, the average appro-
priation being about four per cent. of gross sales. If, for ex-
ample, gross sales are estimated as $25,000 then the advertis-
ing appropriation would be about $1000. If these figures
applied to a dealer operating in a small city then the charts
would indicate that thirty-two per cent. or $320 should be
spent in newspapers, twelve and one half per cent. or $125
in supplementary advertising, twenty-three per cent. or $230
in direct mail, twenty-two per cent. or $220 in window dis-
plays, 10.3 per cent. or $103 in billboards. Froin such a distri-
bution of his advertising appropriation the ‘average dcaler
may expect the best results.

Effective advertising by a radio dealer can be expected to
do five things.

1. Interest prospccts in radio who have no set at present.
2. Sell new equipment to prospects whose radio is out-of-date.

Direct-inail advertising is popular with dealers op-
erating in outlying sections of large cities.

3. Bring prospects to your store.
4, Keep your name continually before your market.
5. Build good will and prestige for you as a radio dealer.

There are certain mental reactions through which a prospect
must be led beforc a sale can be consummated. First, the
salcsman must get the prospect’s attention; sccond, that at-
tention must be changed to interest; third, the interest must
be developed into an appreciation of the valuc of the mcr-
chandisc; fourth, appreciation must be carried to the point
wherc desire is created; and fifth, that desire must be gencr-
ated into the action that completes the sale.

Sometimes these five steps are accomplished in an instant,
but more often days and even weeks of intensive salesmanship
are required. The most economical form of salcsmanship, the
form that no modcrn business ever attempts to do without, is
printed salesmanship—or as it is commonly called—advertis-
ing.

Advertising and What It Does

Newspaper advertising places the dcaler’s selling message
for a large audience at low cost pcr reader. It is one of the most
effective means for telling a story to all types of people.
Newspaper advertising can be used most economically by
dealers who draw business froin the entire territory in which
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Dealers in rural territories find newspaper advertis-
ing the least effective of the five types.

the newspapers circulate. When dealers draw business from
only a small portion of the territory covered by a newspaper
therc is considerable expensive waste circulation and some
other form of advertising will usually prove more economical
and effective. -

Newspaper advertising will yicld particularly large returns
when the copy is of the announcement or special inducement
type. Mention of special terms, service, demonstrations, etc.,
are nccessary to bring prospects to a store in profitable num-
bers.

Window display advertising has a characteristic posses-
sed by no other type in that it is advertising at the point of
sale. A prospect sees something in the window that attracts
his attention—interests him, and without undue effort he
walks into the store. It has been estimated that the entire
population of a town or shopping section pass the store
window of a dcaler located on a main street within one week.

Large storcs whose windows dominate the street find the
merchandising display card of great value while dealers with
smaller windows find the attention-getting colorful cards more
effective.

Billboard posters scrve well as reminder advertising to those
who read as they run. The poster’s particular advantage lies
in the portrayal of merchandise in brilliant color and in a
most impressive manner. They display your message before
people who do not read newspapers, and get your story
across the second time to those who do.

The effectiveness of poster advertising depends upon loca-
tion. Two factors govern good location: its value as measured
by pedestrians and vehicular traffic and its position in relation
to clear visibility and readability by this traffic. Unless both
factors are satisfactory to a dcaler a particular location should
not be accepted.

Direct-mail advertising as a means of increasing business is
of exceptional value in that it is the only form in which the
advertising messages can be directed to specific prospects.
With this form of advertising you can select definitely the
prospects you want to reach with a direct-mail campaign
consisting of a number of units. You are assured of getting the
full cumulative value of advertising because each advertise-
ment reaches the same prospcet.

(Concluded on page 368)
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How Aboul The Place of the Jobber?

“72HE AVERAGE purchascr of a radio recciver is
usually amazed if lic learns that more than
half his expenditure is devoted to inceting
the cost of distribution. Hec is cven more
startled if he discovers that the cost of
.4 production of a radio receiver is rarely mnore
than onc ﬁfth of its list price. From this, he concludes that
the radio industry is blessed with the 1nost incflicicnt system
of distribution imaginable. Actually, practically any spec-
ialty product sold to the consumecr is as ex-
pensive to distribute as radio.

It is impossible to assign average percentages,
sliowing how the consumer’s dollar in radio is
spent. This is due to the fact that the actual ex-
penditure per receiver for materials and labor
fluctuates between wide limils, depending upon
how widely the cost of research and tooling up is
spread, the percentage of efficiency in utilizing manufacturing
facilitics, and how successfully the effccts of over-production
arc avoided. For example, a plant with a capacity of 100,000
receivers, utilized to only fifty per cent. of its maxinum ca-
pacity, has a materially highcr cost per sct than one operating
at one hundred per cent. of capacity. These and many othcr
factors vary greatly, not only among different inanufacturcrs,
but season by season with cach imanufacturer. In general,
the substantial reductions in the cost of radio receivers to the
consumer have been effccted almost entirely through manu-
facturing economies, and not through increascd efficiency
of the distribution system.

Over and above the cost of production, thc manufacturer
meets a substantial national advertising cxpense, contri-
butes to better broadcasting, pays considerable amounts for
royalty, development, and rcsearch. Usually the goods pass
from1 thic manufacturer to the jobber and from jobber to
dcaler.

A vital question to the industry is to discover ways that
savings may bc cffected in order to make possible a still
further lowcring of prices and a consequent broadening of
the sales opportunity. Most cfforts to reduce selling costs arc
aimed at the climination of the jobber or finding sonie sub-
stitute for him. Radio is hardly a perishable product, yet the
radio jobber shows little lendency to stock goods. Too often,
he chooses chicfly to walch tlie credit of the individual dcaler.
He sells when cousumer demand is built up by the mnanu-
facturer’s cfforts. Otherwise he may pronounce the line a
flop and concentrate on something else.

The jobber’s function appcars to be casily assumed by the
manufacturer and, as a conscquence, many have tried the
cxperinent of establishing their own distribution branches
at principal centers or distributing tlough a jobbing house
in which they have an interesl.
But, as in the automotive industry,
the jobber is found more or less
csseutial to distribution.

Practically every automobile
mamuflacturer has sought to elimin-
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The Problem of Reducing Prices
How Distribution Costs Can be Lowered
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ate the jobber by establishing mmanufacturer’s branches but,

in gencral, this has not been found profitable. Manu-
facturers could not make branch managers apply the same
selling zeal and the same watchfulness of the manufacturer’s
interests as a jobber whose profits are automatically measured
by his ability. When the difficulty of finding suitable repre-
sentatives is successfully solved, then the factory finds
that the cost of maintaining factory branches about equals
that of selling direct to the jobber, while tlie manufacturer’s
responsibility is considerably increased. Furthermore, auto-
mobiles are delivered to dealers with sight draft attached
to the bill of lading, so that there is no im-
portant credit function involved as in the case
of the radio jobber.

The only prospeet of cconomies through the
elimination of the -jobber is, thcrefore, the
absorption of the jobber’s profits by the manu-
facturer, cither through ownership of the jobbing
business or the assumption of the jobber’s
function. This represcnts little or no saving to the consumer
because the iIncreascd risk, investment, and organization
rcquired under such a plan makes additional profit to the
manufacturer essential.

How Can the Dealer’s Posilion Be Improved?

NLY THE dealer, then, seems a prospect for cutting dis-
O tribution costs. Anyone who has studied the financial
position of the average dealer is convinced that
forty per cent. is the minimum with which he may do business.
This is not due to the fact that forty per cent. is too small a
margin per sale, but because of the seasonal character of the
radio busincss, service costs, end-scason dumping and price-
cutting, which tend to dissipate the profits made during the
more active mnonths.

The fortunes of the radio dcaler cannot be judged on
the basis of outstanding successcs. It is the case of the aver-
age dealer which we niust consider. The discounts extended
to him, when stated in percentage, arc large, but, when gross
margin with the average annual turnovcr is considered, it be-
comes obvious that the discounts cannot be materially re-
duced in the search for lowered costs.

The solution, in our opinion, lics in altering the radio deal-
cr’s function. Fundamental clianges are gradually taking
place, Icading to the developmeut of a specialty retail store
with radio as the most important and major item of sale,
but not dcpendent solely upon the radio industry for its
profits. Experience will gradually evolve a better combina-
tion of items wlhich will increase turnover and gross sales
without requiring additional pcrsonnel, space, selling cx-
pense, or naterially increased capital over that at present
invested by the radio dealer. Sucli combinations as radio
with electrical refrigeration, home motion pictures, clectrical
appliances, plionographs and
records, sporting goods, toys,
and automotive accessorics are
anrong (he wmany possibilitics.

The day is passing when e
radio dealer must be a tech-
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pically trained specialist of such a high order that he cannot
be expected to possess other special knowledge. Nor is the
day far distant when no installation of any kind will be
required to make the radio set function other than plugging

it into the light socket. Antenna and ground
will not requirc scparate connections because
both of thesc will be obtained through the
power line or otherwisc. Scrvice is already
a decreasing problem and, compared with the
day that storage batteries had to be charged
and “B” batteries rcnewed, it has become
ncgligible.

Aside from reducing cost of manufacture, the most cffcctive
attack on reducing cost to the consumer is by making the
lot of the dealer morc profitable and more stable. The present
position of the industry, with its large dealer discount, is
peculiarly unsatisfactory to all parties. The solution does not
lie in larger diseounts but in an improvement in retail dis-
tribution to insure greater profits with smmaller discounts.
The function of the radio dealer as a whole is unccononiic be-
causc he works at full efficiency only a small traction of the
year. It is needless to say that there are numerous exeeptions
and that many dealers are making substantial and regular
profits. The exceptions do not alter the facts. The important
point is that the gencral level of prosperity of the radio dealer
must be improved by making him work efficiently at all
seasons and turn in a profit at the end of every month.

A Medal for Commissioner Lafount

HILE VACATIONING at Grafton, W. Va., Judgc Ira

s;s / E. Robinson, Chairman of the Federal Radio Com-

mission, stated in an address before the Grafton
Rotary Club that he had fought a hard battlc in order ““that
radio will always be preserved for the common
use and not for the gain of powerful com-
bines. . . I have fought all along for the
people’s rights as against the demands of the
R. C. A. and other companies that would
take complete charge of the nation’s air
channels for cominereial uses.”

Even when he is resting, the doughty com-
missioner has his hatchet ready! The only question which
is unanswered is whether, in opposing the Radio Corpora-
tion, the commissioner is not taking a stand against the ulti-
mate welfare of the nation. Decentralized and competitive
communications are bound to be inefficient and costly. The
attempt to make conmunications highly competitive means
nothing less than a complete surrender of American solid-
arity in the spirited international competition for inde-
pendent worldwide systems of communication.

But it is not hard to understand the commissioner’s hesi-
tation in trusting the future of communications to a single
group of capital. Our legislators, however, have been able
to permit monopolistic operation of other quasi-public func-
tions, such as railroads, telephones, and power systems, by
establishing suitable regulation. Would it not be more to
the interests of the people at large to permit the continued
growth and building up of an cfficient and unified interna-
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The Radio Commission’s Vacation

Federal Court Upholds the Radio Act
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tional eominunications system and, by suitable regulation, te
prevent the monopolistic communication organization, built
up under its control, from misapplying its great powers?

Wlhile Comnmissioner Robinson was thus theorizing at home,
Harry A. Lafount visited every corner of his
cxtensive fifth zone. He eonfcrred with 276 in-
dividuals represcnting broadcasting stations, 46
desiring construction permits for 31 ncw stations,
29 representatives of chambers of comiuerce,
118 spokesmen for listeners’ clubs from 19 cities,
172 persons pleading for public or private com-
panies using radio for eommunication purposcs,
27 who want to use radio for private message transmission,
16 amatcurs, and the representatives of air transport com-
panics at 16 airports.

Through this active and conscientious study on the ground
of conditions within his zone, Commissioner Lafount is
thoroughly conversant with the problems as they exist among
broadcast listeners and the various fields of communication,
including the newest and potentially one of the greatest, air-
craft communiea tions.

Commissioner Starbuck spent considerable time on air-
craft allocations, held conferences in VVashington with short-
wave cxperts and representatives of the air transport com-
panies, and prepared reports and conclusions.

Commissioner Saltzman and Commissioner Sykes were
not heard from, presumably beeause they did not address
the ehambers of commerce in their home cities. They, doubt-
less, did not dismiss radio from their considerations during
the months of relief from Washington hearings.

We take this oceasion to pin an mmaginary, but none the
less genuine, medal upon the breast of Commissioner Lafount
for his conspieuous and outstanding conseicntiousncss whicl

is only too little appreeiated by the radio

public and the radio industry whieh it sup-

ports. There is no more thankless job than

that of being Fedcral Radio Commissioner

and Commissioner Lafount’s devotion to his
% task is worthy of the utmost public commen-

dation. We have no hesitation in saying that
wc greatly admire and appreciate his efforts.

The Courts Strengthen Commission’s Position

LTHOUGH 1T has not received much attention in the
A press, the decision of Federal Judge Wilkerson, of
Chicago, granting an injunction against thc American
Bond & Mortgage Company, applied for by the Federal
Government to restrain that company from operating station
wok without a license, is a broad and substantial upholding
of the Radio Act. The decision not only affirms the Federal
Radio Commission’s control over broadcasting and its powers
to close down stations without violation of the Fifth Amend-
ment of the Constitution, regarding property rights, but it
is a most scholarly and studied opinion. Judge Wilkerson
fully understood the problem and set forth all the important
points bearing on thc situation of federal regulation of
broadcasting in this masterly decision.—E. H. F.
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WE STILL HAVE GROWING PAINS

HE RADIO INDUSTRY congratulates itself that it is no

longer a boy’s experiment—it is a man’s business. It

says it has graduated from the realin of home-made
radio into that of standardized quantity production. The
industry would have us believe that radio enginecring is in a
state of almost zero cxcitement; that as fast as new develop-
ments come along they are assimilated by set designers.
But we are of the opinion that radio engincering continucs to
suffer from growing pains.

We shall not mention the fiasco of a.c. tubes and receivers
put into hurried production in 1927; but now that the screen-
grid tube is here let us look the situation in the face calmly
before other new tubes make their appearance.

It inay be a fact that set designers have their business
organized so well that once a receiver is turned over to the
production departinent, they can look forward to another
year's receiver—but visits to prominent set manufacturers
disclose the fact that too inany engineers are design inen part
of the year and production men the rest. There is too little
time to sit down and think. It may be a fact that tube en-
gineers know pretty well how to add another element to a
tube, how to make machinery to speed up the production of a
new tube, but our impression gained from walking the long
aisles in tube plants is that the tube engineer is always too
near the day when a new tube is actually needed by the sales
force. There is too little time to work on a new project; too
little time to experiment.

There is still a greater sourcc of trouble in the present
set-up. It is the lack of liaison between set engineers and tube
engineers.

This lack of liaison is aptly illustrated by the prcsent
screen-grid rage. In May a prominent manufacturer of re-
ceivers announcced that he would make screen-grid sets to
meet the demand of those who liked to experiment and to try
out things, but he hesitated to recommend or promote the
sale of anything until it had been thoroughly proved. The
announcement concluded with the statemcnt that although
the screen-grid set which had been developed was equal to
any other set about to be put on thc market, it was little or no
better than a receiver constructed on older principles using
three-element tubes.

In July, a well-known manufacturer told us that of the
many screen-grid sets sent into the field, nearly all, sooner or
later, got into trouble. The difficulty is one of tubes rather
than one of circuit. Some sets of tubes work properly; others
work very poorly. Some tubes “paralyze” when the volume
control is varied, and the ordinary tube tests do not show up
what is wrong. Apparently the trouble is gas or sccondary
ciission which changes the characteristics of the tube when
the volume control reduces the plate current.

In August, the Research Division of Ramo Broavcast
got in touch with niany representative dealers, asking them
“What cflect will screcen-grid radio have on sct sales?”
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Some dealers felt it would have no effect; others thought
that 90 per cent. of their sales would be of the new type.
The consensus was that about half of this year’s sales will
be screen-grid sets.

This is interesting. But the note of warning and hesitation
that was in nearly every reply is more impressive. One dealer
crystallized the gencral feeling by stating *‘We will endeavor
to push sets that do not have screen-grid tubes. We have tried
eight different makes of tubes and found that only a very small
percentage of screen-grid tubes will function properly. The
sets themselves operate very effectively when proper tubes
are installed but the service problemn will be tremendous.”

Why, may we ask, did not the set engineers and the tube
engineers find out this potential grief before so many sets got
into the field?

The matter is put succinctly by Ernest Kauer, president of
the CeCo Manufacturing Company.

**There is too little preliminary contact between tube and
set cngincers. The ideal condition will be when the two
branches of engineers consult together in advance of a desired
development: define their problem together and work to meet
it together. Just as a set can be no better than the tubes that
are in it, by the same standard the tubes cannot give their
full value if the set enginccring fails to utilize the tube’s
characteristics.”

So long as tube engineers do not get together with set en-
gineers, the public must pay for the early days of experiment-
ing. We have long advocated that cvery tube plant should
be equipped with a well-trained circuit engineer; we must add
that every set plant should have a good tube engineer on its
staff. The diffieulty, probably, is to find the required engineers.

FEATURES FOR 1930 RECEIVERS

1LL 1930 be a remote-control ycar?
s ;s / At the present moinent there is no single feature in
sight for next year which cquals the screen-grid tube
as a new talking point. The manufacturing department and
the cnginecring department of radio plants are thankful for
this; by the same token the publicity department and the
sales department are worried. No new gadget to selll

Controlling a radio receiver from a distance seems to be the
predominantly recurring thought in most receiver engineers’
minds to-day. As one engineer-president. puts it, ' Remote
control rcmoves the talking point from radio and projects it
into the realm of mechanics.”

We have seen several of these reniote-control mechanisms
and we have the samc awe and respect for them that a
mechanical engineer has for an intricate radio circuit. One
such device has a time clock attachment which enables the
user to pretune his entire cvening’s entertainment. By
punching a scries of buttons, or sctting a scries of levers, lis
radio will be tuned automatically to the Red network at 8:00
o'clock, to the Blue at 9:00, to another station or back to the

(Concluded on page 368)
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FINANCIAL NOTES

SonaTron TUBE earned $3.29 per share
in year ending March 31 compared to 71
cents a year ago. Pilot net sales for the
first six months of 1929 amounted to
$706,399 compared with $552,110 for the
same period of 1928, a gain of approxi-
mately 27 per cent. A stock issue of 38,000
shares of no par value common stock of
the Hy-Vac Radio Tube Co., Newark, has
been decided upon. The outstanding capi-
talization upon completion of this financing
will consist solely of 125,000 shares.

PRODUCTION NOTES

Proouction oF Speed (Cable Radio
Tube) tubes has been speeded up to 25,000
daily, 15,000 a.c. and 10,000 d.c. tubes. A
plant has been acquired to produce tools
and parts needed for the manufacturc of
tubes. Altogether 47,000 square feet of floor
space are devoted to Speed production.

An entire unit of the new Arcturus plant
(we have seen it and it is a beauty) is being
devoted to the manufacture of 180-type
rectifier tubes.

Marvin is operating six tube plants in an
effort to satisfy the demands of Marvin
jobbers. No tubes are being sold to set
manufacturers—all go through normal
distribution channels.

CeCo is confining the activities of its
old plant to the production of screen-grid
tubes only. The daily output is 10,000.
The pew plant (four acres) will have a
capacity of 35,000 daily by mid-August
and 45,000 by mid-October. It produces
all types except screen-grid tubes.

A new Sonatron plant is coming into full
production of screen-grid tubes. It will
have a total capacity of some 40,000 tubcs
of this type.a day.

REGARDING CUICKER HEATING

WE QuoOTE the following letter froin Allen
B. DuMont, Chief
Engineer of De-
Forest:

“Quick heating
in a.c. tubes is no
longer a deep mys-
tery. There are
several ways of
achieving this de-
sired end. However,
to make a tube heat
quickly, operate
quietly, and live a
long time, is quite
another story.

Many methods
resorted to in ob-
taining quick heat-
ing are not sound.
The desired end is
obtained at the
sacrifice of mechan-
ical and electrical
strength, as well as
the span of useful
life. The elimination
of the insulating
tube in the heater

/‘Q

cathode, for instance, makes for quick
heating. But it also inakes for a weaker
mechanical construction, and paves thc
way for short-circuited tubes cven with
normal handling. The practice of over-
loading the heater wire makes for quicker
heating, but also for shortened life. The
use of less insulating material without
compensating such reduction by using a
stronger material makes for quicker heat-
ing but also for a weaker tube.

No one can deny the need for quicker
heating. Howevcr, ?hope that the industry
will not run a race on heating time at thc
expense of the more important factors in-
volved. Also, let us not forget that in
many of our quick-heating tubes we are
rapidly approaching the heating time of the
-45 power tube and the -80 rectifier, so
that nothing can be gaincd by faster
heaters.”

FIGHT TUBE MAKERS BROADCAST

PropLE WORRIED a lot in the early days
of broadcasting about who was to pay the
bills. The following table of tube manu-
facturers who take timc on the air shows
how the tube business contributes toward
broadcasting maintcnance:

Tuse
MANUFACTURER  Day Hour NETWORK
Sonatron Sunday 8:30 p. m. Columbia
DeForest Sunday 10:00 “ Columbia
CeCo Monday 8:30 *“ Columbia
Ken-Rad Monday 10:00 * wiz chain
Eveready Tuesday 9:00 * wEAF chain
Sylvania Wednesday 8:30 * wuzchain
Triad Friday 8:00 ** wuzchain
Marvin Saturday 8:30 *° wizchain

A NEW FILAMENT METAL

A saving of $250,000 a month in the
manufacture of radio tubes has been ef-
fected by the development by Westing-
house engineers of Konel, a new metal
useful for filaments. This metal 1s a sub-
stitute for platinum and costs but a few

The Sylvania Foresters in Action
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dollars a pound compared to $180 an ounce
for the rare white metal. The life of fila-
ments using this new metal is approxi-
mately ten times as long as that of other
filaments; they produce the same emission
but at a temperature 175 degrees colder.
The new metal is harder to forge than steel
and is very tough at high temperatures
where most metals lose their strength.

SELLING 8. G. SETS

A waoLEsALER in Newark, N. J. scnds
us the following instance of how screen-
grid scts are sold—sometimes. He actually
witnessed this sale.

Customer to dealer: ‘“Well, has this set
a screen grid?”’

Dealer to customer: “Oh, yes, Madam,
here is the screen,”’ pointing to the covering
over”loud speaker, ‘“‘and the grid is in-
sidc.

NEWS FROM SYLVANIA

Frowu our friend Monte Sohn of Pickard
Sohn (who writes the good-looking Syl-
vania copy) comes the news that a half-
million Sylvania listeuers prefer the classics
and old-time songs to jazz. This note is
prefaced by the remark that “I think this
vastly better than the conventional literary
contribution as to who is the biggest
manufacturer of radio tubes, who has thc
most millions of acres of floor space, and
whose officials think the radio industry 1s
enjoying prosperity.”’

We agree heartily with Mr. Sohn. We
have bcen compiling, recently, a table of
“discounts.” It started when we went
through two radio factories. In one the
chief engineer said he was turning out 200
sets a day, and in another plant the number
of dealers was slated to be 1500. On return-
ing to the office, we discovered press re-
leases stating that the first manufacturer
had a daily output in excess of 1000 sets,
and the second had
3000 dealers. Evi-
dently the discount
figure on daily set
production is about
5 to 1 and on deal-
ers is about 2 to 1.
We are attempting
to find out by
what amount to
discount the extra-
ordinary tales of
daily tube produc-
tion with which we
are flooded.

Incidentally, the
hard-looking gang
at the bottom of
the page 1is the
Sylvania Foresters
who may be—and
are—heard from
wJyz’s chain on
Wednesdays at 8:30
pM. New York
time.

Come again, Mr.
Sohn.
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New Merchandising and Other
Serviees by R.M.A.

Several new services to radio manufac-
turers and expansion of other services to
R.M.A. members and the industry gen-
erally have been ordered by the Board of
Directors of the Radio Manufacturers As-
sociation. The R.M.A. Board provided for
new and comprehensive merchandising
service, and enlargement of its engineer-
ing, traffic, legislative information, patent,
and other services.

The DMerchandising Department, in
charge of Major H. H. Frost of New York,
chairman of the R.M.A. Merchandising
Committee, and William Alley, merchan-
dising manager, was authorized by the
Board of Directors to launch at once the
new merchandising service for manufac-
turers, and approved an exltensive pro-
gram recommended by the Committee.
Elflorts will be made immcdiately to guard
against any possible prospect of over-
production of radio products, particularly
during the next few months. Strictly
within the limitations and in observance
of the law, the Merchandising Department
will recommend to manufacturers that
their production schedules Dle checked
against the present and prospective future
orders, to guard against undue expansion.

The R.M.A. Engineering Service, under
the direction of Walter E. Holland, new
Director of Engineering, also will be ex-
tended and reorganized.

For the public and in support of broad-
casting also, the Board of Directors de-
cided to undertake to present another
series of special R.M.A. programs this fall,
to be contributed by various manufac-
turers, and broadcast on national chains.
This enterprise will be in charge of B. G.
Erskine, of Emporium, Pa., Chairman of
the R.ML.A. Broadcasting Committee. It
follows the successful series of nearly a
score of R.M.A. programs presented last
spring.

Research at Temple

A visit to the new Temple factory in the
Chicago Clearing district disclosed, under
the guidance of Paul Andres, chief en-
gineer and vice-president, the amazing
fact that complete laboratories are es-
tablished and working at full steam for
all the major departinents of radio engin-
cering. Such departments, cach under the
guidance of an expert, are audio frequency
design, radio frequency design, loud
speaker design, production tests methods,
over-all recciver measurements, mathe-
matical research, research into raw prod-
ucts, etc. In each of these laboratories was
a group of mcn measuring cverything
that entercd—or which would ever enter—
a Temple product. In the words of “ Prof™
Andres, Temple is Luilding heavily on
future security, and sccurity does not lie in
following what somcone has alrcady done.
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New Jensen Plan! Built in Record-Breaking Time

The picture above shows the Jensen
Radio Manufacturing Company’s plant in
the Clearing Industrial district at Chicago
as it appears with the completion of the
new unit which was built in record-break-
ing time. Less than a month elapsed from
the tine ground was broken for the foun-
dations until the installation of machin-
ery and equipment was started. The Jen-
sen plant is now a city block long and
measures 140 feet deep, providing over
60,000 square feet of manufacturing floor

space. It is said to be the largest single
factory in the world devoted exclusively
to the manufactur of loud speakers and
reproducers.

In the foreground of the picture is the
Jensen day shift nuinbering approximately
600 employees.

Switch tracks of the Chicago Belt Rail-
road which run directly into the building
for the loading and unloading of fac-
tory output and materials enter at the
rear of the structure.

Less Income for R. C. A.

The recent quarterly financial state-
mcnt of the Radio Corporation of Amcrica
shows a smaller income than that re-
ported for the previous quarter. For the
first half year, earnings are estimated at
35.2 cents per share on 6,526,000 common
shares and amounted to $1,996,487 avail-
able for dividends.

In the past, the first half has been the
least profitable for the R. C. A. The sec-
ond quarter of 1929 is the most unfavor-
able for soine years. Net earnings for the
June quarter were $1,409.299 against
$3,587,188 earned in the March quarter.
Accurate comparisons with former years
cannot be made because the two quarterly
reports of this year include operations of
the Victor Talking Machine Company
which was merged with R. C. A. at the
start of the year. A tabulation of carnings
follows:

2nd qtr. 1st half
1929 1929
Gross income. .. $28,796,766 $60,139,593
Expenses, ete... 27,387,467 55,443,106
1,109,299 1,996,187

The balance remaining, after preferred
dividend requiremnents are met, for the
second quarter is $58,896, and $2,295,682
or 35.2 cents a share on the common shares
outstanding.
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Kolster In Germany

Ellery W. Stone, president of the Kols-
ter Radio Corporation, announced re-
cently that an agreement bad been signed
in Berlin between Kolster-Brandes Lim-
ited and Telephonfabrik Berliner Akti-
engesellschaft, of Berlin, for the manufac-
ture and sale of Kolster and Brandes
models in Germany.

Under thc proposed plan the radio di-
vision of Telephonfabrik Berliner Akti-
engesellschaft, one of the oldest telephone
and radio companies in Germmany, will be
merged with Kolster-Brandes’ German
operations. In the future, the Kolster-
Brandes receivers will be manufactured in
the factories of Telephonfabrik Berliner
Aktiengesellschaft in Berlin and Hanover,
and will be sold in Germany by a com-
pany to be known as Kolster-Brandes
Tefag. Control of the latter company will
be hcld by Kolster-Brandes Limited, but
there will be no public offering of the
minority stock, sincc it will be subscribed
for by Telephonfabrik Berliner Akticu-
gesellschaft.

“The arrangemncuts with Telephon-
fabrik Berliner,” said Mr. Stone, ‘* will per-
mit Kolster-Brandes Limited to avoid the
German duties on Kolster-Brandes mod-
cls imported from our British plants. In
addition, Kolster-Brandes Limited will |
secure the benefit of the strong radio
patent situation which Telephonfabrik
Berliner now liolds in Germnany.
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East Battles West for Next Trade
Show

Whether the RMA trade show will be
held in New York City, Atlantic City,
some other Eastern city, or returned to
Chicago is providing spirited conversation
for the entire radio industry.

So aggressive has become inter-city
competition for this mmajor industrial
event, that Jess Hawlcy, vice-president
of United Reproducers Corp. and chair-
man of the R.M.A. show committee, is now
engaged in personally inspecting the fa-
cilities which each competing city has to
offer.

At the conclusion of a visit to Atlantic
City in August, Mr. Hawley said that he
liad not reached a definite conclusion.

Kansas City Radio Show

The Kansas City Electrical and Trade
Show will be held in Convention Hall dur-
ing the week September 21 to 28. Sam
Furst is trade show manager and reports
that all 80 booths and 11 demonstration
booths have been sold.

Chicago Radio Show

The Chicago Radio Show will be held
this year from October 21 to 27 at the
Coliseum. It is held, as usual, under the
auspices of R.M.A. and managed by G.
Clayton Irwin, Jr. Raw products manu-
facturers will be represented at the pub-
lic show for the first time this year.

C. R. Leutz, Inc. to Move

C. R. Leutz. Inc., manufacturers of
“Phantom” and “Silver Ghost’ receiv-
ers, for many years located in Long Island
City, are removing their manufacturing
plant to Altoona, Pa. A New York
sales and executive office will shortly be
established. It is planned to increase the
sales of Leutz sets by general advertising,
and different distribution methods.

Personal Noles

The thousands of friends of B. G. Ers-
kine, prcsident of the Sylvania Products
Company, who make Sylvania Radio
Tubes, will be delighted to learn that he
is once more back on the job and almost
completely restored to health.

Mr. Erskine was stricken with a bad cold
in Buffalo on April 27, and this developed
into pneumonia.

George H. Kiley. a director of R.M.A. of
New York, presented his resignation be-
cause of his new connection with Radio-
Victor. The Board elected Leslie F.
Muter of Chicago as his successor. Mr.
Kiley also was compclled to rcsign as
Chairman of the Foreign Trades Commit-
tee and was succeeded by H. H. Pol-
lock of New York. Mr. Muter was elected
Chairman of the Credit Committee to suc-
ceed Donald MacGregor of Chicago who
resigned. )

W. F. McAuliffe, who has been a mem-
ber of the Kolster Radio merchandising
division sincc 1925 and stationed at times
on both thc Pacific and Atlantic coasts,
has been appointed assistant to the ex-
ecutive vice-president, St. G. Lafitte.
Mr. Lafitte and Mr. McAuliffe have their
offices at 39 Broadway, New York.

An official of the Temple Corporation,
A. J. Bovier, traffic manager, has been
appointed as a member of the traffic com-
mittee of the Radio Manufacturers As-
sociation. The appointment has just been
announced by R.M.A.

F. C. Scrimsher, who recently joined
the Ken-Rad Corporation as special
sales representative, has been assigned to
the Southeastern territory. Under this plan
he will serve jobbers of Ken-Rad tubes in

Sparton Demonstrate Utility of Airplanes

Cooperating with the Jackson, Michi-
gan, Chamber of Commerce in its aggres-
sive program of aviation promotion, the
Sparks-Withington Company of that city
have arranged an interesting demonstra-
tion of the handling of heavy merchandise
by airplane. This year’s program is a
*State to State Tour” by members of the
aviation committee of the Chamber of

Commerce, the tour including capitals of
states. Accompanying the tour the plane
“Sparton” will carry a Sparton Radio
receiver lo each capital for presenta-
tion to the governor of the state. After
the presentation a new instrument will
be taken aboard from the local distribu-
tor’s warehouse, and this in turn trans-
ported to the capital of the next state.
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Rcorganization of Daven Corp.

Complete

The Daven Corporation has been reor-
ganized, having been through receiver-
ship proceedings. The new concern is
known as the Daven Company. -Lewis
Ncwman is the new president. The Daven
Company has purchased stock on hand,
trade name, good will, and manufacturing
equipment of the former company. The
address remains as before, 158 Summitt
Street, Ncwark, N. J.

The Daven Company now is doing ap-
proximatlely 65 per cent. of its business
dircctly with manufacturers and the re-
mainder is jobber trade. Products made
are tubes, resistors, voltage dividers, grid
Icaks, etc.

New Michigan Short Wave Law

A new law in Michigan provides a fine
of $1,000, imprisonment for six months,
or both, for cquipping or using an auto-
mobile with a short-wave receiver unless
the car is used and owned by a police
officer or a police permit has been granted.
The law is intended to prevent unauthor-
ized receipt of police broadcast warnings.

Virginia, North and South Carolina, Ten-
ncssee, Georgia, Florida ,Alabama, Mis-
sissippi, and lLouisiana. Before his connec-
tion with Ken-Rad, Mr. Scrimsher was for
years associated with the automotive in-
dustry and has a wide acquaintance among
jobbers throughout the country.

Dr. O. E. Brown, eminent mathemati-
cian on the faculty of Northwestern Uni-
versity for the last five years, who has just
rcceived his Doctor of Philosophy degree
at the University of Chicago, has joined the
rescarch staff of the Temple Corporation.

His duties will consist of a mathemati-
cal analysis of circuits and research work
from a purely technical angle to determine
ideal circuits and their constancy, in which
work he will be assisted by J. Swallow and
a group of practical radio engineers.

A. Crossley, formerly of the Bureau of
Standards and lately chief engineer of
the Steinite Radio Company, has joined
the Howard Radio Company, of Chicago
and South Haven, Michigan, as chief en-
gineer.

H. Bobker, whose name is well known
in radio tube circles, is now associated
with the Triad Manufacturing Company,
makers of Triad tubes of Pawtucket, R. 1.

Howard VW. Sams has just been ap-
pointed director of territorial sales for
Silver-Marshall, Inc., Chicago. He re-
signed as New York district sales man-
ager of E. T. Cunningham, Inc., to ac-
cept the new position, which makes him
McMurdo Silver’s personal sales represen-
tative throughout the United States.
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Z RADIO BROADCAST NEWS SECTION ————————

Grigsby Forms British Subsid-
iary

The Grigsby-Grunow Company, makers
of Majestic all-electric radio sets, is form-
ing an English subsidiary, according to
William C. Grunow, vice-president of the
company. B. J. Grigsby, president of
tbe concern, is in England relative to the
formation of tbe Grigsby-Grunow, Ltd.,
he said.

“Plant sites are being selected and
within the next few months the English
company will be in quantity production,”
he declared.

England and the Continent, in the
opinion of Mr. Grunow, are six years
behind America in tbe utilization of radio
sets.

Bosch Users Report

For some time, American Bosch has put
customer questionnaires in their sets.
They asked for helpful criticism. Bosch
owners bave used them and sometimes
write long letters going into detail. An
analysis of the returned questionnaires
indicates how Bosch customers classify

the desirable features of the set. The
analysis:
Tone 18.7%
Volume 17.3
Appearance 16.8
Distance 14.2

Operating Simplicity 16.4

News of Patent Suits

No. 1,173,079, E. F. Alexanderson, Selec-
tive tuning system; 1,195,632, W. C.
White, Circuit connections of electron-
discharge apparatus; 1,231,764, F. Low-
cnstein, Telephonc relay; 1,251,377,
A. W. Hull, Method of obtaining con-
stant direct-current potentials; 1,426,-
754, R. S. Mathes, Circuits for electron-
discharge devices, appeal filed January
4, 1929, C. C. A., 3d Cir. Doc. 4027,
Shamrock Mfg. Co. v. Radio Corpora-
tion of America.

No. 1,266,988, Pridham & Jensen, Ampli-
fying receiver; 1,418,279, 1,579,392,
same, Electrodynamic receiver, filed
April 30, 1929, D. C. E. D., Pa., Doc.
5029, The Magnavox Co., v. Atwater-
Kent Mfg. Co.

Recently Issued Patents

No. 1,724,191, Combined Radio Receiver
and Phonograpli Reproducer and Re-
corder. Alfred N. Goldsmith, New York,
N. Y., assignor to Radio Corporation
of America. Filed June 12, 1925.

No. 1,724,399, High-Frequency Trans-
former. Harold F. Elliott, Palo Alto,
Calif., assignor, by direct and mesne
assignments, to Victor Talking Maehine
Company, Camden, N. J., Filed Sep-
tember 17, 1927.

No. 1,724,819, Method and Means for
Reducing Retroactive Curreuts in Au-
dion Ainplifiers. Stuart Ballantine,
White Haven, Pa., assignor to Radio
¥Frcquency Laboratories, Inc., Boonton,
N. |}, Iviled June 2, 1925.

New Location for Steelman

Steelinan, Inc., exclusive IFada whole-
salers in New York City have moved from
21 Murray Street to 235 Fourtb Avenue.
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President’s Message
By Michael Ert

President,Federated RadioTrade Ass’n.

The officers of the Federated
Radio Trade Association wish to
take this opportunity to extend to
every radio tradesman, a welcone
to participate in the activities of
our Association and its affiliated
groups.

In order that the general condi-
tions within the industry may be
improved, the Federated Radio
Trade Association has built itself
as a national organization of asso-
ciations engaged in the develop-
ment of the radio industry.

It has as its prime purpose, the
encouragement of friendliness and
cooperation between all branches of
the industry in the great battle for
the consumers’ dollars. It constantly
watches Federal, State, and local
legislation so that any legislative
acts will not be detrimental or
haniper the progress of the indus-
try, but rather that all acts will
be for its betterment and advance.

In a series of articles throughout
the coming year we will outline the
various activities that might be
engaged in by radio trade associa-
tions to a profitable advantage.
Many unbusiness-like practices in
the trade can be eliininated through
joint coOperation and we appeal
to you to cooperate with our organ-
ization in attempting to briug
about greater stabilization in the
industry and better conditions for
all concerned.

News of the F.R.T.A.

It is vitally necessary in an indus-
try as new as radio that all members of
the trade codperate in eliminating evils
which arise. It is the belief of the officers
of tbe Federated Radio Trade Associa-
tion that the best and quickest way to
stabilize the industry and eliminate the
practices which are eating at the core of
the industry is to form local associations
in every city and municipality, teaching
in this way codperation by the manufac-
turers, wholesalers, retailers, and the con-
suiner.

Tbe Federated Radio Trade Associa-
tion issued a book, How lo Organize a Local
Radio Trade Association. This book em-
phasizes the requirements for a local radio
body and lists the mnore common organi-
zation errors. Among the snbjects covered
are initial meetings, constitution and by-
laws, officers and board of directors, dues.
meetings, committees, incorporation, and
legal counsel. Model constitution and by-
laws are provided, suitable for adaption
to local conditions. Logieal policics for
local associations on legislative nattcrs
are outlined and a model iuterference or-
dinance is provided.

A number of associations maintain an
interference department and cmploy a
capable nian for the tracing down and
climination of the community’s interfer-
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ence problems. Forms and reports for tbis
work have been developed. These show
the causes of interference and outline the
ways to remedy tbem.

One of the industry’s most difficult
problems—tbat of satisfactory servicing
—has already been solved in sucb cities as
Chicago, Milwaukee, St. Louis, Minne-
apolis and San Francisco by a means of a
system of examining, grading and regis-
tering servicemen. This activity, logically
carried on by their local headquarters,
provides one of the biggest opportunities
for service because it is now generally
recognized that the efforts of the sales de-
partment and the service department are
Just about inseparable. A good serviceman
is also a salesman; in addition to his tech-
nical qualification he should have some
measure of sales ability including good
appearance and address.

It is recommended that every registered
serviceman carry an identification card
and that grades be set up so that they are
in conformity with the classification of
otber local associations which will enable
servicemen making changes in tbe locality
to carry on to their own best interests and
the best interests of the industry.

Some local associations stimulate in-
terest and increase public good will by
joint newspaper advertising, joint broad-
casting, and sometimes by tbc provision
of suitable programs upon special occa-
sions.

Because cost accounting is one of the
principal factors in merchandising, several
local associations have uniform cost ac-
counting systems so that members may
compare cost of doing business witb a view
to increased profit. Some groups employ
an accountant to make a monthly check-
up of members’ books which is an invalu-
able service to all the dealers privileged to
enjoy it.

One local association bas succeeded in
instituting among local finance companies
a system of iusurance to cover radio sets
on which there is an unpaid balance and
also on radio sets sent out on demonstra-
tion but not yet sold. The insurance on
demonstration equipment is contingent
on the dealer giving all his business to one
finance conipany and covers the full
amount of the set’s value. Insurance on
unpaid balances covers not only fire but
theft, tornado and conversion for and
by any cause.

The power obtained through local or-
ganization can influence the proper wiring
of apartment buildings for radio, the
quality of programs broadcast locally.

A partial list of the achievements of the
Federated Radio Trade Association in-
cludes publication of the F.R.T.A. News,
exploitation of National Radio Week each
fall; efforts to obtain reduction of insur-
ance rates on radio stocks in store and
warehouse; a study of the possibilities of
a national credit and collection service.

Other outstanding contributions of the
Association to the industry include the
conduct of an annual forum for the secre-
taries of local radio trade associations;
ironing out radio show dates in fall so
that the various shows will not conflict
to the disadvantage of manufacturers
planning exhibits; the conduct of an an-
nual mecting of radio show managers;
provision of membersliip trade-mark cuts
and certificates to all members.
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Distributors Appointed

TRIAD: The Spencer Company, of
Memphis, Tennessee, has been appointed
factory representative for Triad Tubcs
covering the entire southern territory.

KELLOGG: The Fleer-Petty Auto Sup-
ply Company, 2823 Locust Street, St.
Louis, Mo., has been appointed to handle
hellogg sales in the St. Louis district and
surrounding counties.

The Louisville territory will be handled
for the Kellogg Company by the L. &
L. Tire and Battery Company, 307 N. Ken-
tucky Ave., Louisville, Ky. The territory
consists of a number of counties around
Louisville in Kentucky and a few coun-
ties in Indiana.

The Raub Supply Company, Mulberry,
James and Concord Sts., Lancaster, Penna.,
has been appointed to cover the central
Pennsylvania territory. They will oper-
atein Lancaster, Harrisburg, York, Wilkes-
barre and the surrounding territories.

The southeastern territory has been
taken over by the Universal Motor Com-
pany, Inc., 1710 Altamont Ave., Ricl-
mond, Virginia.

SPEED: The Martwel Corporation, 1501
Broadway, N. Y. C,, special sales represen-
tatives for Speed radio tubes, has just
announced the appointnient of several
new Speed distributors. G. J. Seedman
Co., Inc., of Brooklyn, for Greater New
York; Northern Distributing Co., of
Newark, for Northern New Jersey and the
Syracuse Auto Supply Co. for Central
New York State.

A.C. D DAYTON: The Ideal Radio Cabi-
net Mfg. Co. Inc., of 151 West 19th Street,
New York, will distribute A. C. Dayton
Co. receivers.

TEMPLE: The Temple Corporation an-
nounces appointment of the following dis-
tributors: Wisconsin Auto Supply Co.,
of Wausau, Wis.; Maass Radio Corpora-
tion, of Baltimore, Md.; Broom Distribut-
ing Co., of Binghamton, N. Y.: Johnson-
Ferrill, of Louisville, Ky., and Henry L.
Walker, of Detroit, Michigan. About 70
jobbers and over 3000 dealers are now
selling Temple receivers, according to
Gordon C. Sleeper, vice-president and
sales manager.

GREBE: Brothwell H. Baker, sales
manager of A. H. Grebe & Co., Inc., of
Richmond Hill, N. Y., announced the
appointment of Stewart-Downey, Inc., 700
Beacon Street, Boston, Mass., as distrib-
utors of Grebe products in the Boston
territory which consists of Massachusetts,
Vermont and the western half of New
Hampshire.

Stewart-Downey, Inc. is a newcomer
to the ranks of radio distributors but it
enters the field with a wealth of personal
experience in back of it. John Stewart
and Joseph A. Downey organized the Ra-
dio Department of The Boston Post in
1923 and have been in charge of this
department ever since.

SONORA: Appointment of the K. W.
Radio Co., Inc. as New York Metropoli-
tan distributor of Sonora radio, Sonora
phonograph and Sonora radio-phonograph
combinations, including the well-known
Melodon, has been announced by Eugene
P. Herrman, president of the Sonora
Phonograph Co., Inc. Headquarters of
the K. W. Radio Co., are at 350 Hudson

ORI Mg

This interesting booth was sel up

recently at the Buenos Aires 1929

Radio show by Ditlevsen and Co.,
Atwater-Kent distributors.

Street, New York City. The officers are
Leonard Welling, president, and Gus
Krouse, treasurer.

KELLOGG: In Cleveland a factory
branch has been established by thc Kel-
logg Switchboard & Supply Company.
Office and warehouse space has been
leased at 1531 W. 25th Street.

The branch will be in charge of F.
W. Lorenz, formerly sales representative
for the Ohio territory. Assisting Mr.
Lorenz are Mr. Shibler and Mr. Moran.

Distributor
ment

The Dallas branch of the Shield Com-

pany, Crosley distributors, is under new

management, E. B. Howard having suc-

ceeded C. B. Wakefield who has resigned

to go into the wholcsale furniture business.

Crosley Appoint-

Inside the Spear and Company
store, New York City, there has
been erected a miniature brick
house in which they exhibit their
outstanding features.
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Distributors Sales Meetings

TENNESSEE: The Atwater-Kent deal-
ers of the Memphis territory, held their
annual Dealers Conference at the Holcl
Peabody, Memphis, Tenn., August 11ith,
under the auspiees of the Braid Electrie
Company, Atwater-Kent distributors.

Luncheon was served at 12 o’clock and
the business meeting followed irmmedi-
ately after the official photograph and Lhe
address of welcome by E. E. Hyde,
Braid Electric Co. W. W. Gambill,
Braid Electric Co., opened thc meeling,
and was followed by E. L. Hollings-
worth, A-K territory manager, John I

McCoy, A-K Mfg. Co., Ben B. Barber, |

Atwater-Kent sales promotion dep’L.
Luther Still, assistant territory manager
and W. W. Gambill, Jr., Braid Electric
Co.

The next day, Thursday, was devoted :

to a service school conducted by Atwater-
Kent service officials, for dealers’ service-
men.

TEXAS: The Shield Company, Inc.,
of Dallas and Ft. Worth, announces that
their regular Crosley dealer convention
was held on the top floor of the Texas
hotel in Ft. Worth on August 7th. Short
talks were given by officials of the Crosley
Radio Corporation and representatives
of the Finance Companies who will
handle the finance paper for Lhe dealers
this coming season. This year promises
to be a big one in radio and from the
speedy replies which the dealers arc mak-
ing on the invitation lettcr, this year
promnises to be the largest and most en-
thusiastic convention which The Shield
Company has held. Practically all the
dealers have expressed their enthusiasm
for the new Crosley line for the coming
season by ordering heavier at this time of
the season than at any time in the past.

PENNSYLVANIA: The dealers served
by the Edison Distributing Corporation
of Pittsburgh had their first opportunity
to view the new Edison Light-O-Matic
models at a special exhibit in the Williain
Penn Hotel, Pittsburgh, on July 26, 27
and 28. The exhibit was arranged and con-
ducted by H. F. Andre, branch man-
ager at Pittsburgh, assisted by H. H.
Silliman, castern sales manager of Thomas
A. Edison, Inc. Scveral hundred dealers
attended.

NEW YORK: The Majestic Distrib-
utors, Inc., sponsored a novel and in-
teresting banquet, tendered to the Mori-
son Electrical Supply Co., of New York
City, on the evening of July 31, 1929.
The banquet was held in the ballroom
of the Hotel Pennsylvania, New York
City.

There were present 170 salesmen, sale
managers and executives of the Morison
Electrical Supply Co., together with the
executives and salesmen of Majestic Dis-
tributors, Inc. Herbert E. Young,
general sales manager for the Grigsby-
Grunow Co., of Chicago, Ill., was the guest
of honor and delivered a message on
“OQutside Selling and Sales Promotion.”
C. T. Morison, president of the com-
pany bearing his name, also talked,
outlining the plans and policies to be
employed in the campaign which were to
be directed on Majestic Radio Receivers
during the month of August.
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e, Offerings of the Manufacturer . L
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Improved Phileo Speaker

PHiLaDELPHIA STONnAGE BATTERY CoMPANY:
A seamlcss fabric cone ten inches in diamcter
and entirely moistare proof is responsible o
some extent for thc improved reproduction ob-
tained from the new P’hilco dynamiicloud speak-
er. In the Philco receiver there is au acouslic
equalizer by which the user can vary the repro-
duction to suit his personal preference. The dial
is calibrated in channel numbers reading from
55 to 150.

Trav-Ler Portable Sets

Tnav-LER MaNUFACTURING CoORPORATION:
Deliveries of the new portable radio receivers
were started near the end of July. The live com-
prises three models in prices from $65 to $100.
All of the sets inay be adaptel readily for oper-
ation on batteries, 110 volts a.c., or 110 volts
d.c. The sets use four tubes consisting of one
screeu-grid tube, detector, an'l two audio tubes.
The Standard model lists at $63.00, the De Luxe
inodcl at $75.00, and Lhe Arislocrat at $100.00.

New Bosch Radio Tubes

AnmenicaN Boscr MacenETo ConPORATION:
This company will market a complete line of
tubes under ils own name. Bosch tubes in all
standard types will be availuble.

The Radiola Model 66

Rapio-Vicror CONPORATION OF AMERICA:
‘The new Radiola 66 cmploys an improved a.c.
super-helerodyne circuit which includes the
tuned antenna coupling circuil, one stage of r.f,
amplification, oscillator, first detector, two

stages of intermediate-frequency amplification,
second detector and one stage of audio-
frequency amplification. The powcr  oulpul
tube is the 245, The single tuning coutrol is
vuarked with readings from 0 to 100 which are
projected and magnilied for easy tuning. List
price: $225.00.

Mountford Resistors

C. E. Mountrorn: This company has de-
\Il.{lll,d a resistance c: 1|mblc of incetiug all usual
requirements for usc in modern radio receivers.
T lle‘ resistor luis heen doslgnc(l for wannfactur-
cr's nse o sell atl a low price.

Oxford Loud Speakers

Oxvann Ravro ConronaTion: An auditorium
type loud speaker having a diapliragm diameler
of approximalely 12 inches hias been added o
the regular line of dynamic loud speuakers. The
anditorimn type is dmmnml especially for use
in_theatres or in receivers where exceptional
volume is reqaired. Aecording to Frank Reich-
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mann, vice president and chief engineer, the
plant is working at full capacity supplying dy-
namniic loud speakers to set manufactnring com-
panies.

Portable Phonographs

Caswert ManNuracturing Company: This
company manufactures portable phonographs
and completely i.c. operated portahle turn-
tables with magnetic pick-ups. The Powertone

model illustrated above uses a General Electrie
synchronous motor and a PPacent Phonovox
electric pick-up. A record album is built into the
cover. Lisl price: $19.50. The following portable
phonographs are made: The Aristocrat, $35.00;
the Monarch, $25.00; the Gypsy, $20. 00; the
Melody, 315.()0 and the Model 12, §12. 50.

United Air Cleaner Line

UniTep AR CLEANER CorporaTion: This
company is manufacturing a complete line of
niagnetic and dynamlc loud speakers, two com-
plete screen-grid receivers, and also an electric
t,urntahle and a magnetic pick-up unit. The
receivers are made hy the Sentincl Manufactur-
ing Company, a division of the United Air
Cleauer Corporation.

DeJur-Amsco Condensers

Tue DeJur-Amsco ConponraTion: This
company announces a new line of multiple con-
densers of the ‘“‘bath-tub’’ type, complete
with dial assemhly. They may be had in from
one to four gang units with or without dial and
with from two to eight gang units with dial.

Phonograph Equipment

MoTtor PrLaYER CorporaTion: This com-
pany manufactures portable electric turn-
tahles and phonograph pick-up units. Style n
portable coutains an electric motor_and phono-
graph pick-up and lists at $65. The Style 1
at $60 is similar but is contained in a somewhat
less expensive cabinet. Separate phouograph
pick-up units list at from $10.45 to $19.00.

Electric Phonograph Units

ALLEn-TloucH Carryora Company: This
company manufactures clcctric turntables de-
signed for use by manufacturers in making either
phonographs or combination radio-phonographs.
The moltor is of the synchronous type and re-
volves the Lurntahle at 80 r.p.m. The Rotrola is
an electric turntable and phonograph pick-up
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unit houscd in a sruall cabinet and designed for
use in conjunction with radio receivers to
permit the reproduction of phonograph records.
List price: $15.00.

Transmitting Apparatus

JENKINS AND ADAIR, INC.: A number of differ-
ent styles of transmitting condensers and induc-
tauces are being manufactured by this company.
Type kB variable condenser has a maximum
cupacity of 0.0006 mfd. with three-inch spacing
between plates. The overall height is 68 inches
and the ovcrall weight is approximately 120
Ibs. The condenser is priced at $550.00 net
f.o.b. Chicago. The Type p inductances are
made up with from 11 to 20 turns and are priced
at $10.00 per turn. Ordmanly the inductances
are built of copper strip but they are made of
copper tubing if desired.

Supreme Diagnomcter

SuPREME INSTRUMENTS CorroraTiON: The
Model 400-B is a complete instrument for mak-
ing all types of tests on tubes, receiving sets,
power units, etc. The mstrument is known
as a ‘*Diagnometer’’ and is, according to the
manufacturers, equivalent to a complete porta-
ble laboratory. Approximately 40 different
tests cun be made.

New Zenith Models

ZenitH Rapio CorporaTiON: Four new re-
ceivers were annonnced recently by this eom-
pany. They are known as the Models 52, 53,
54, and 55 and are priced at from $175 to $700.
All of them incorporate automatic tuning and
screen-grid circuits. Donhle pnsh-pull ampli-
ficalion is used with two 227-lype tubes in the

UGl o FC T T
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first push-pull stage, and two 245-type tubes in
the second or output stage. The Model 55 in-
cludes a dcvice for remote tuning. Models 54
and 55 are designed for operatiou with a built-in
loop anteuna.

Super Akra-Ohm Resistors

SHirLcross  Muanuracturing  Company,
tnanufacturers of Super Akra-Ohm resistance
units: The Type 7-a unils have an accuracy
within 0.5 pecr cent. aud the type 14-m has ac-
euracy within 0.25 per cent. The break dowu
voltage of the insulation on the wire is ap-
proximately 250 volis.

New Pacent Line

Pacent Erectric Comrany: Phonogra ll
}nck—up units and electric turntables of t

llowing modelx are now available. Type 106-a,
n pick-up wnthoul. tone nrin, $12.00; type 106-8
phonograph pick-up with comllorb.\lauuwl tone
armn, adaplers, and voluine control, $15.00;
Lypc 106-¢ Ulira ’honovox consisting of special
pick-np with counter-halanced tone arm, gold
finished, $25.00; type 110 electric phonograph
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motor, $25.00; type 301 Electrovox consisting
of a type 140 motor installed in a cabinet,

Motors for Phonographs

GeneraL InpustmEes Company: A complete
line of spring and Electric motors for phono-
graph and phonograph-radio combinations are

manufacturcd by this company. The standard
electric motor types are designed for 110-volt
50-60 cycle a.c. operation. The large sprin
motors have a capacity of about five standarg
10” records from one winding.

New Dynamie Chassis

Trimm Rapio Manuracturing Company:
A dynamic loud speaker chassis has been devel-
oped by this company. The Model pl00 is
designed to be supplied with field power from
the power unit. The Model pv102 is supplied
with an output transformer to match conven-
tional types of power tubes.

Phonograph Apparalus

Urtraronic Provucrs Corronarion: This
company is manufacturmg the Upco electric
phonograph pick-up unit which is sold complete
with tonc arm and volume control. The im-
pedance is 600 ohms at 1000 cycles and the
output is 1.2 volts at 200 cycles. Lists complete
at $20.00.

Radio Serviee Material

Lours P. Horming, Jr. LABORATORIES:
This company supplies radio service material
such as record cards, service call cards, letter
heads, etc. A test bench has bcen designed with
the requirements of radio service work in mind.
It is made of heavy material with ample spuce
for handling complete sets, and space for a large
test panel. Net price: $29.00.

New Lightning Arrestor

L. S. BracHE MANUFACTURING CORPORATION:
The Arres-Tenna is a new protective device
designed to protcct radio receivers against light-
ning which may reach the set either through the
antenna or through the lighting system. The de-
vice lists at $2.50 and carries a $100 insurance
guarantee.

Belden Antenna Kit

BeLDEN ManuracTurRiNG ComPaNY: A new
complete antcnna kit containing every item

of material needed to install a completc antenna
and ground system has been placed on the mar-
ket by this company.

New Eveready Series 30

NartioNaL CareoN Company: The Eveready
Series 30 (Models Nos. 30 to 40) receivcers
employ a scven-tube single-dial antenna-
operated all-electric a.c. chassis, having three
stages of r.f. amplification, detcctor, and two

stages of a.f. amplification. The power stage
consists of two 171A tubes in push pull. The
rectifier is a_type 280. The receiver employs a
variometer in the first tuncd circuil, thus
making the seusitivity of the set morc uniform
throughout the entire broadcast band.

Elcetrad Resistors

ELECTRAD, INCORPORATED: Scveral new lines
of fixed and variable resistors are being manu-
faclured as follows: Super Tonatrols, a group of
hcavy-duty volumc-control resistors, in values
from 10,000 to 50,()0() ohms; Truvolt sliding
contact resnstors, in values up to 5000 ohms;
Truvolt air cooled resistance banks, in values
up to 21,000 ohms; Wirc-wound grid leaks, in
values from 5,000 to 50,000 ohms.

Amperite Line Control

Rapiarr Company: The Amperite sclf-
adjusting line voltage controls for a.c. receivers
are designcd to handle a line fluctuation of
about 30 volts maintaining the output coustant
within about 10 per cent. The voltage drop
across the control varies from about 20 to 40
volts, so that the transformer primary must be
wound for about 80 volts. The manufacturers
guarantee a life of about 2000 hours.

Automatie Tuning Control

Carter Rapio Company: An automatic
control tuning device was recently announced
by this company. It cannot be attached to an
existing receiver but is designed to be incor-
porated into the sct during its manutacture. The

device is operate:l by pressing push buttons
each of which functions to tune the receiver to
the station whose call letters are indicated on
the button which was pressed. When a button
is pressed an arm rakes contact with a drum.
This closes the mnotor circuit which immediately
begins to revolve and continues to do so until
the variable condensers have bheen brought to
the correct pomt to reccive the desired station.
The device is also aduptahle to remote-control
operation. Any number of remote-control de-
vices may be employed to control the receiver
from various locations. Thc device was de-
signed by A. W. Plenser, engineer of the Carter
Radio Company.

New Diaphragm Material

Stevens Manuracruring Company: This
company makes a special diaphragm material
which is used in a number of dynamic loud
speakers being made by various set manufac-
turers. The diaphragm rnaterial is known as
Burtex and counsists of a special fabric which
can be pressed into any desired shape and im-
pregnated with a water-proofing compound to
make it impervious to moisture.

Burton-Rogers Tube Checker

BurTton-RoGers Company: The new Model
B tube checker is equipped to test both a.c.
and d.c. screen-grid tubes as well as all other
standard types of tubes. It is completely sup-
plied with power from the a.c. lincs and a tube
is checked by simply putting it into the ap-
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propriate socket and noting the readiug of the
single meter The net price to dealers is $22.75.

New Phonograph Piek-up

E. Toman anp Company: The Toman Super
Pick-up is designed for use in electrically re-
prodsucmg phonograph records. List pricc is
$17.50.

Phonograph Piek-Up Units

Buckineuam Ramo Corronation: This com-
pany makes sevcral types of electric pick-up
units as follows:
Model 1\—Pick-up only. Manufac-

turer’s typc . 810.00
Modcl A-1—Pick-up only with bracket  10.45
Model B-201—Pick-up with bracket,

volume control unit, aund adapter

for d c. sets . 15.45
Model B-227—Pick-up “with brackct

volume control unit, and adapwr

for a.c. sets . 15.55
Model c—Pick-up only wxlh tone drm.
Manufacturcrs’ type . 11 00

Moudel c-201—Pick-up with tone drm,

volume control unit, and adapter

for d.c. sets. 19 .00
Modcl c-227—Pick- up witli tone ann

volume control, and dddptel’ for

a.c. seis . - 19 .00
"Ol—Addpter model for d.c. set,s ’ 1.25
227—Adapter modcl for a.c. sets . . 1.35

“X.Core’ Dynamie Speakers

Tue MaceNavox Company: The “X-Core”

dynamic loud speakers 1mmade by this company
are availahle in a number of different models.
Either the unit alone or the unit mounted in o
cabinet may be purchascd. The units ure priced
as follows:
No. 106—73’ cone, 110-190 v. d.c. $21.00
No. 107—-10”’ coue, 110-190 v. d.c. . 23.00
No. 108——7%” conc, 180-300 v. d.c. . 21.00
No. 109—10%’ cone. 180-300 v.d.c. . 23 00
No. 200—7%" conc, 6-12 v.dc. . . 22 .00
No. 201—103}” conc, 6-12 v. d.c. . 24..00
No. 10()—7“” cone, 105120 v. a.c. 60

cycles 31.00
No. 4()1—10"’ cone, 10a—120v a. c 60
cycles . 33 00
No. 40"—7’” cone, 105—1"0 v a. c 25
cycles . 3200
No. 403—-—10"’ cone 105-120 v. a.c. 25
cycles | . » 4 4 » 3100

Jewell Set Analyzer

JeweLL ELectric L INstRUMENT CoMPANY:
A new four-instrunment set analyzcr designed to
meet all the requirements of modern set testing
has bcen designed by this company. Space is

provided for carrying tools and replaccment
tubes.

Automobile Recciver

AvuTtomoBIiLe Rapo CorponaTion: This com-
pany makes the Transitone radio receiver de-
signed for installation on the dash board of
automobiles. The anteuna is concealed in the
top of the car and the loud speaker is attached
above the windshield or hidden under the
dash board.
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THE SERVICEMAN’S CORNER

we have a short article describing a

peculiar short circuit trouble. This
contribution comes from B. B. Arcorn, of
the Kew Radio Electric Company, of Kew
Gardens, |.ong Island. N. Y. Most readers
of this department will remember Mr. Al-
corn as the author of a series of articles on
“Practical Service Methods” which was
published in Rap1o BroaDpcasT.

*An unusual complaint which will be of
interest to the readcrs of the *‘Serviceman'’s
Corner” has recently come to the attention
of the writer. It concerns a Zcnith receiver
having a Jones type plug used for the
counection. The same type of trouble
could easily develop in any set using this
connector and might for a time provc as
baffling as it did for the writer.

“The set was found to be inoperative
with all the indications of a short. 1t was
checked carefully, but no fault could be
found in any of the parts. Then the power
pack was checked and here the test showed
a decided short, yet each individual part
seemed to be O.K. Finally the short was
run down to the cable and finally to the
connection plug.

“These plugs are made of small brass
cotter pins run through holes in a block of
insulating material. If the ends of these
split pins are open a trifle too wide it is
easy for thcm to catch on the edge of their
socket and bend over. This is what hap-
pened and, in bending, it had become
firmly wedged against the next pin, ef-
fectively shorting out the filament supply
for the ux-226’s. This particular point
was about the last place that one would
look for trouble and in the writer’s experi-
ence it is the first time that a short of this
kind has come to his atteution.”

FF() stART off the “Corner’ this month

Melal Eyelels Cause Trouble: H. W.
l1enpELsON, Radio service

eyelet that held thc filament resistance 1
got a zero reading on meter, thus locating
the short. I placed a piece of spaghetti
tubing around all wires going through
eyelets and in this way corrected the
trouble.”

On the Use of Relays: J. P. KENNEDY,
senior student in E. E. at Notre Dame,

Screen-grid receivers have been on
the market just about long enough to
develop characteristic faults and ail-
ments. The screen-grid set by now
has become a part of the service-
man’sdaily routine. We particularly
solicit contributions from service-
men on the problenis of screen-grid
servicing, which direct attention to
characteristic troubles and their
correction. These troubles seem lo be
lack of selectivity, noisy tubes, short
life, and marked fluctuation in
signal strength.

We witt pay special rates for un-
usuatly interesting contributions on
screen-grid troubte shooting.

—TuE Ebiror

and radio scrviceman of South Bend,
Ind., sends through a couple of notes on
relays:

“The most troublesomne feature about
relays used in conjunction with sets having
fixed resistors for filament control has
been the excessive voltage drop across the
series actuating coil. As three-quarters of

an ampere is usually enough to work these
relays, a shunt of nicrome or other resist-
ance wire may be bridged across the series
coil terminals. The amount of wire will
vary for different sets and relays but can
always be determined by leaving the set
turned on and attaching the resistance
wire to one terminal and touching various
points on the wire to the other terminal.
When the relay clicks, it means the rcsist-
ance wire shunt has too low a resistance
and the desired length is that which just
permits the relay to operate when the set
1s turned on and off.

“One of my customers has a double
outlet plug in the B-power unit side of the
relay box and a floor lamp alongside the
radio connected. to the extra outlet plug.
When the radio is turned on, of course,
the ,f,loor lamp lights. The effect is charm-
ing.

Reducing QRN in D.C. Dislricls: **The
writer, whose job is servicing radio sets
around the West End Avenue section of
Manhattan, has had quite a bit of ex-
perience in curing artificial static caused
by electric refrigerators, sparking motors,
heating pads, and other electrical appli-
ances. Sometimes it has been difficult to
locate the offending instrument and then
again therc have been so many of them
that it would have been impossible to fix
them all.

*“*Most of this artificial static is picked
up by the lead-in wire and the writer has
found that a marked reduction of static
is obtained, especially where the set
itself is of the shielded type, by raising
the antenna as high as possible above the
roof and replacing the ordinary rubber-
covered lead-in wire by some Beldenamel
shielded hook-up wire ($3.50 for a 100-
foot roll) and connecting the shielding to

the ground binding post

and merchandiser, of Vanda-
lia, Mo., cracks another hard
nut.

“We recently had a short
that was a hard one to locate.
Wc knew this short was in
the r.f. plate circuit, but
could not locate its position.
We tested the by-pass con-
densers and found them O.K.
The r.f. coils were attached
to the subpanel with metal
eyelets and one resistance
strip in the filament circuit
was also attached by an eye-
let. These eyelets also fur-
nished the hole for the wiring
to pass through to the r.f.
stages. The wires going
through these holes were
rubber covered with a cotton
covering between rubber and
wire, and this insulation
appcared to be O.K. wherc
it went through subpanel.
Ilowever, it scemed to me
that there was no other place

of the set.”
J. Furrerman, Bronx, N. Y.

A Few Fireworks: Albert
Corideo, radiotrician and
authorized S-M service
station, of Waterbury, Conn.,
finds hurry calls diverting.

“A woman living two
doors away fromn me came
dashing into my laboratory
pale with fright shouting
that her radio was on fire. 1
made a dash for her house,
and got there before her.
There was a curl of black
smoke rising from the re-
ceiver in the dining room. [
pulled the plug froin the
socket, pulled the console
away from the wall, and
through the smoke in the
st observed a bright red
spol.
* After giving the receiver
and power pack a testing
which lasted an hour I found

for a short, so | opened one
wire al. a time, watching the
meler as [ did so. As 1 opened
the wire going through the
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This model, No. 547, is Weston’s latest test equipment.
It is designed to run every practical test on d.c. and
a.c. receivers, including sereen-grid sets.
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it in good condition. The
part that was burning was
the insulating material on
the power rheostat.
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“I replaced the tubes again and turned
on the current. The tubes did not light,
but a bright red spark showed up in the
281-type tube. I replaced this tube with a
new one, and the set was back in working
condition again. In examining the rectifier,
I noticed that the filament had broken,
and one of the broken ends was touching
the plate, causing a short in the tube,
which in turn heated the wind-
ing of the rheostat.”

C. WasHBURN, Jr., of Jackson-
ville, Fla., suggests reversing an-
tenna and ground posts on many
receivers suffering from low sensi-
tivity. The imﬁ)rovement in sensi-
tivity is generally due to increased
regeneration with the removal of
the stabilizing effect of the
ground.

A Useful Voltmeter Formula:
Boris S. NATMARK, service en-
gineer with the Riverside Radio
Service Company of New York
City, notes the formulain “Strays
from The Laboratory” for August
for determining the value of an
unknown resistor with a voltmeter
and a battery.

R = (EE, ~ 1) Rm
Where R is the unknown resistor
E: the voltage indicated on the meter

E the voltage of the battery
Rm the resistance of the meter

Mr. Naimark points out that this same
formula can be used to determine the cor-
rect value of a resistor to be used as a
voltage multiplier to secure any desired
range with any voltmetcr.

Let R equal the value of the resistor
Ei full-scale voltage of the meter itself
E the voltage desired at full scale

Rm the resistance of the meter

If, for instance, we have a meter read-
ing up to 100 volts, having a resistance of
1000 ohms per volt, and we desire to
place a resistor in series with it so that it
will indicate full scale on 500 volts, what
value of resistance should wc use?

The calculationissimple:

Thbe calculation is simple:

panel and the panel is supported by angle
‘strips along each side.

‘““The spring contacts on one side are
about an inch from the angle strip sup-
port, but I found that the lightning had
burned the panel and left a smoke or
carbon deposit thick enough to ground
these spring contacts to the angle sup-
ports that held the panel in place.

Mo., notes a cause of sensitivity drop in a
Crosley.

“Sometimes a Crosley Showbox set,
model 706, loses its kick after a few months
use and new tubes do not always remedy
the trouble.

“I have found that in some cases this
loss of volume is caused by a sideway
movement of the stator plates of the con-
denser in the first tumed r.f.
stage. This can be remedied casily

This is an ideal type of truck for radio service work.
Note the ladder for making antenna installations.

‘ After sanding off this deposit of carbon
everything was OK.”
Braine MarTIN, Cleveland, Ohio.

Installation and Operation of Moving
Coil Speakers: ** Many times you will run
across a customer who wants receptacles
for a dynamic loud speaker of either the
6-volt field type or the 90-volt field type,
in two rooms.

“The easiest method to use for this pur-
pose is to attach an old tube base on the
speaker leads and wire a radio tube socket
on the floor in the rooms desired, thus
providing the necessary four contacts for
the field and moving coils.”

C. H. Jenkins, Radio Service
Audubon, New Jersey.

Pepping up a Crosley: Eucene O.
WHITAKER, in charge of service with the
Ainerican Electric Company of St. Joseph,

by loosening the two set screws
holding the rotor plates to the
shaft and slipping the plates to
the center of the stator plates
again. This puts the condenser in
resonance with the other two
and the set will tune as sharply
as ever.”

How Long Do A.C. Tubes Last?:
George Lewis, of the Arcturus
Radio Tube Company, thinks
that the average set owner should
get along for twe years on one set
of tubes. Offhand, service con-
tacts tend to indicate that two
sets of tubes a year is nearer
the mark. We should appreciate
first-hand data on this.

A Home-Made Tube- and Set-Tester

E PRESENT the following service
‘;‘/ contribution from G. WEesLEY
TavLor, of Berkeley, California,
for the benefit of those servicemen who
make their own test equipment, and who
endeavor to incorporate, in single test
devices, as large a number of functions
as is effectively practical. While there are
several commercial types of testing equip-
ment that may effect individual tests more
conveniently than Mr. Taylor’s arrange-
ment, the versatility and economy of this
device will recommend it to many service-
men.

“The average tester tests tubes with
the current supplied by the receiving set.
The tester described on this pagc tests
tubes regardless of the condition of the
batteries in the receiving set, and will re-
juvenate them if necessary. An oscillator
is built into the circuit to
facilitate adjusting the re-

500
R = (iO—O — 1 ) X 100,000
= 400,000 obms

A Grounded Trans-
former: “After anelectrical
storm last week I was
called upon to service an
Eveready set. I first dis-
covered that the fusc was
blown in the light line,
and, in trying to replace
it, I found that the line
was grounded. After dis-
connecting the radio set

OPERATING AND SERVICE MANUALS

AVAILABLE

N RESPONSE to a recent questionnaire submitted by Rapio Broap-
cast, the radio manufacturers listed below have indicated their
willingness to supply operating and service data on their receivers to
us for distribution to legitimate servicemen. In order to secure this
material it is necessary to direct your request to Rapio Broabcast
on your business stationery, enclosing the correct amount in stamps or
money-order when a charge is indicated.

ceiver in case it is nol pos-
sible to pick up a broad-
casting station.

“The d.c. voltmeter is a
Weston with an 0-5 range.
By removing the resist-
ance, this instrument was
converted into 0-8 milli-
ameter. The proper resist-
ances and shunts were de-
termined by the use of
Ohms Law to give the de-
sired ranges. The a.c. volt-
meter is a Jewell with a

the fuse stayed put.

“Upon close inspection
of the set I found the
socket panel of the power
pack was badly burned
near the transformer, and,
upon lesting the trans-
former, found the primary
to be grounded. Every-
thing else OK.

‘“After removing the
transformer from the set
I failed to test it, which
was careless of me. Re-
placing it with a new
transformer I was sur-
prised to find that I still
had the same ground.

“The primary taps on
an Eveready set run to
spring contacts which are
set in the rubber socket

F. A. D. Andrea, Inc.: Wiring dia-
grams and special sheets covering cur-
rent models. No charge.

All-American Mohawk Corporation:
Instructions and Service Manual
(specify model). No charge.

Bremer-Tully Manufacturing Com-
pany: Instruction Books and Service
Manuals. No charge.

Colonial Radio Corporation: In-
struction Books, Service Sheets and
Service Manual, at 50c., 25c., and 50c.,
respectively. Bulletins number 31A-C,
31D-C, 32A-C and 32D-C are also
available.

Continental Radio Corporation:
(Slagle), Service Manual. No charge.

Columbia Phonograph Company,
Inc.: Scrvice Manuaf. ominal charge
not yet determined.

Crosley FRadio Corporation: Instruc-
tion Sheels or Scrvice Manuals (indicate
receiver model numbers) No charge.

Day-Fan Electric Company: Com-
plete Service Manual. Price: fifty cents.

Electrical Research Laboratories,
Inc.: Instruction Bulletins and Service
Bulletins. No charge.

Charles Freshman Company, (Earl

and Freed reccivers): Geueral literature.
No charge.

Federal Radio Corporation: Instruc-
tion Books and Scrvice Manuals
(specify receiver model). No charge.

A.H Grebe and Company: Operating
and Service Data (specify receiver
models). Nominal charge.

Grigsby-Grunow Company (Ma-
jestic Radio): Operating and Service
Shects. No charge.

Stewart-Warner Specdometer Cor-

oration: Instruction Books, Service
anuals and Wiring Diagrams (specify
receiver types). No charge.

Steinite Radio Company: Service
Manual in standard binder, 50c.,
leather binder, $1.00.

Silver Marshall, Inc.: Service Bul-
letin, Silver Radio Imstruction Booklet.
No charge. Data Sheets, two cents
each. General catalog, no charge.

Temple Corporation: Service Bul-
letins. No charge.

United Reproducers Corporation:
Operating Data, Service Data. No
chargc.

U. S. Radio and Television Corpora-
tion: Service Manuais. No charge.
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range of 0-15. Removing
the resistance from this
meter provided an instru-
ment with a range of
about an 0-8. The above
meters were on hand—
therefore the extra work.
If it is necessary to buy
the meters an 0-1.5 d.c.
milliamneter and an 0-8
a.c. voltmeter should be
selected. The ammeter was
purchased from an auto
wrecking house for the
sum of fifty cents. The
shunt and the coils were
removed and replaced with
new coils having morc
turns to lower the range be-
low that desired. The range
was then adjusted to suit
by means of a new shunt.
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“Constructional details other than those
suggested in the pictures, and the diagram
are not really necessary.

*The regular circuit tests are made with
a test cable-plug madc from the X base
of an old ’99-type tube and a cable with
phone tips on the other end. The cable
used should have leads sufficiently heavy
so that there will not be an appreeiable
voltage drop when testing a.c. tubes. The
phone tips arc attached to the four tip
Jacks on the right of the panel, starting
with the grid on the left, the filament
leads in the middle, and the plate on the
right. The tube base is plugged into the
socket that it is desired to test, using a
suitable adaptcer if necessary, and the
tube is placed in the tester. The two
switches below the a.c. voltineter and the
rheostat should be in the ofl position.

“Placing a shorted phone plug into the
phone jack on thc extrcine left of the
panel will cause the d.c. voltmeter to read
the grid cireuit. The 500-volt range
should be used when testing the grid cir-
cuit of a power tube. This test will not
give a truc voltage reading becausc of the
resistance in the grid lead and will indieate
continuity only. The next jack will read
the plate voltagc on a 500-volt scale. If the
set is d.c. operated the third jack will
read the filament voltage on

“The third tip jack
is for the d.c. voltmeter.
The switeh to the ex-
treme left and above the
plus lead controls the
voltmeter resistances, 1
for 5 volts, 2 for 50 volts,
and 3 for 500 volts. The
fourth tip jack is for the
3-0-3 ammeter in theup-
per right corner of the
panel. This neter is used
for testing chargcrs, ete.,
it being eonnected sothat
if the plus lead is con-
nected to the plus of the
battery the meter will
read discharge when the
set is turned on and
charge when the charger
is turned on. The am-
meter is used whenever
there is any question about the polarity of
the charger or its charging ability. The two
middle tip jaeks of the four on the right
of the panel are for the a.c. metcr. The
ai?. switch should bec on and the rhcostat
off.

“A toy transformer with adjustable
voltages is uscd for filamnent supply. The
one used gavce from 2.5 to 25 volts in steps

P‘TER

8‘{”6“‘:i
E
ON}

The Beynon Radio Shop insure the neat ap-
pearance of their servicemnen by providing the

coats shown above.

“The testing of a tube is accomplished
by attaching the cord to a convenient
light socket and placing the tube in the
soeket. The a.c. switch should be in the
‘on’ position and the filament voltage
adjusted by means of the voltage switeh
and the rheostat. The phone plug should
be plaeed in the plate current jack. The
meter should now read about 1.6 mA. for
an A tube. Pushing the but-
ton below the a.c. switch

a 50-volt scale. Pushing the
button on thce left below the
a.c. voltmeter will short the
50-volt resistance and the
voltage can be read on the
5-volt scale. If the polarity is
reversed it ean be changed
by turning the switch above
the button for the 5-volt
range. The fourth jack reads
the plate current. The switeh
below the plate-current jack
is for the shunts for the
milliameter, 1 being for the
8 mA. scale, 2 for 25 mA.,
and 3 for 100 mA. If the
set is a.c. operated., the

will short the grid resistance,
and the plate current should
now be about 5 mA.Thevolt-
age on the plate is about 80
volts. It is also possible to
test 280- and 281-type tubes
in the same way.

*“ A coil is connected in the
grid and plate circuits in the
proper relation so that the
tube will oscillate when mak-
ing the tube test. It may be
necessary to reverse the plate
voltage leads to make the
tube oscillate. The desired
frequency is obtained with

filament voltage is tested
by turning the a.c. switch,
being the one to thc right
below the a.c. meter, to the
‘on’ position, making sure
that the rheostat is in the ‘ofl’ position.

“If it is desired to use the meters inde-
pendently the tip jack to the extreme left
1s the plus lead. The second tip jack is for
the milliameter lead. The switch below the
plate currcnt jack controls the milliameter
shunts.

A
o C’l

Front panel view of the home-made
test set described by Mr. Taylor.

of 2.5 volts. The plate voltage is supplied
by a tapped resistor across the 110-volt
leads. The switch below the socket con-
trols the filainent voltages, 1 for 2.5
volts. 2 for 5 volts, 3 for 7.5 volts, and 4 for
10 volts. The rheostat is connected in the
circuit to give closcr regulation of voltage.

D.C
AC Voltmeter
(O% Voltmeter @ ®
4

)
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Plate  Grid. [
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Tube Test

Complete wiring diagram of Mr. Tavlor’s test sel.
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a 0.0005-mfd. variable con-
denser that can be adjusted
with a screwdriver. Theoscil-
lator is tuned to about the
middle of the broadcast band
and may be used in place of a broadcasting
station whenever needed for set adjust-
ment. The condenser is mounted irnside
the casc and may be varied if necessary
with a screwdriver through a small hole
in the back.

“The rejuvenation of tubes is aecom-
plished by placing the tube to be rejuven-
atedin the socket and the adjustment of the
filament voltage to the baking value, 4
volts being correct for the '99- and ’20-
type tubes, and 7 volts for the a-type
tubes. The phone plug is placed in the
phone jack ncarest the socket which dis-
connects the voltmeter and applies the
flashing potential of 12 volts for the '99-
and ’20-type tubes. The other jack dis-
connccts the voltmeter and applies the
flash voltage of 17.5 for the a-type tubes.

“Thc line voltage may be checked by
turning the voltage switch to the 5-volt
tap and reading the meter. By testing the
line voltage at various times a reading
ean be obtained which will represent 110
volts. Any variation above or below will
indicate a similar change in line voltage
proportional to the voltage being read
on the meter.

“A duplieate phone plug was made
from a piece of " brass rod threaded on
one end to take a rubber binding post top
and the opposite cnd turncd to the shape of
a phone plug. To facilitate construction the
wiring diagram is drawn as the instruments
appear from the back of the panel, hut the
operat.ing instructions are given as the
instruments appear from the front.
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What Every Radio Dealer Sh@Uld
Know About His Tube Business

By J. J. STEINHARTER

President, Cable Radio Tube Corporation

N 1927, 30,000 dealers sold 33,662,247 tubes

—an average of 1123 tubes per dealer.

In 1928, 31,000 dealers sold 61,552,846 tubes
—an average of 1985 tubes per dealer.

In 1929, 39,000 dealers will sell 100,000,000—
an average of 2564 tubes per dealer!

1029 sales
100,000,000
(estimated)

1928 sales
61,552,846

Courtesy ““‘Radio Broadcast”’

1927 sales
33,662,247

The tube business is growing—more sets,
more tubes per set, new type tubes, more tube
sales per dealer. Are you getting your share?

Of course, half the story is in the line you
carry.

Is It A Quality Line?

Speed tubes are triple-tested . . . first qual-
ity tubes. Made by a company making tubes
since 1024. Speed executives served an appren-
ticeship of over 20 years in incandescent lamp
manufacture.

Is It A Complete Line?

Speed tubes include types 201A, 199, X140,
WDi11, WDi2, 200AA, 112A, 171A, 171AC,
245, 210A, 250, 2206, 227, 280, 281, 224AC.

Is It A Progressive Line?

Speed had a 224AC type in 1928. Speed’s
227 has been perfected to heat in 5 seconds—
by test. Speed adopted solid carbonized plates
months ago.

Speed’s new manu-
facturing equipment is
the very latest and
best. Speed raw mate-
rials are A1.

Is It A Well-
Advertised Line?

Speed tubes are ad-
vertised in full pages
in the Saturday Evening Post . .
ing trade and fan radio magazines . . . in great
newspapers from coast to coast ... with direct
mail, counter cards, window displays, and every
dealer help.

J. J. STEINHARTER

. in all the lead-

Is It A Profit Line?

Speed’s quality makes for satisfaction, sales,
and resales. Speed’s return policy is most
liberal. Speed’s discounts are right. Speed is
the tube for profit.

Remember, 100,000,000 tubes this year! Get
your share—handle the right line.
are going fast.

Franchises

As we say in consumer advertising, ‘Step
Right Up And Call For Speed.”

> S
\CABLE _RADIO TUBE_CORPORATION

84-90 N. NINTH ST., BROOKLYN, N. V.

MAKERS OF RADIO TUBES
SINCE 1924

Advertisement
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OVER the entire range of recorded

music . . . from the faintest sopra-
no inflection to masterful passages on
the tympany . . . the Webster Electric
Pick-up reproduces faithfully. This
fidelity of tone, this ability to capture
the most delicate harmonies and intona-
tions of voice and instrument, has won
for the Webster supremacy in its field.

As a result of Webster’s supremacy in
everything that counts in an electrical
pick-up, its dealers have enjoyed a prof-
itable success with it everywhere . . . a
success based on tremendous public de-
mand.

The public wants the Webster Pick-up
because it alone embodies all those fea-

[ty RSy

tures that mean true tone quality. Every
part in its construction is perfectly
matched and balanced. Greatest travel
freedom of the needle is assured by a
frictionless stylus bearing. The built-in
volume control in Model 2-A is a dis-
tinct Webster feature, making the unit
extremely compact and easy to install.

If you have not yet investigated the
sales possibilities offered by the beauti-
ful appearance, matchless tone qualities,
and precision workmanship so evident
in the Webster Electric Pick-up, do so
today. Many leading jobbers have al-
ready placed orders for their stocks.

Order direct if your job-
ber has not received his.

WEBSTER ELECTRIC COMPANY, Racine, Wisconsin

ZElectric Pick-up
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The New Webster Model 2-A

includes Pick-up head, support
ing arm, built-in volume control
and adapters. List Price $17.50.

The Webster Electric
Theater Pick-up for use
with 16” records. Two
Models — Standard and
Low Impedance. Model
2-D $25.00, Model 2-

D-1 $30.00. Matching
Transformer $6.50.

o Pick-up head, Model 2-B.

Both models readily adapt-
able to either battery op-
erated or A. C, sets.

Model 2-B includes Pick-u
head, separate volume control,
and necessary adapters.
List Price $13.00.
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STRAYS from THE LABORATORY

Regarding Band-Pass Circuits

A letter addressed to the engineers of a
aumber of large receiver manufacturers re-
cently asked the question, ** Why is it that
you do not recommend the use of band-
pass filter circuits in your receivers?’’
The general opinion seemed to be, to judge
from the replies, that such circuits were
more expensive than simple resonant cir-
cuits and the result secured therefrom did
not pay. In this connection it is intere sting
to quote from a recent communication from
Dr. F. K. Vreeland.

“It is possible to convert one of the
popular-priced and widely-sold radio re-
ceiving sets into a band receiver at a cost
of only thirteen cents. All that is necessary
in such an operation is the removal of
several feet of wire. Of course, this is but
one of several possible applications of one
element in the Vreeland system, and is
cited merely as an answer to the question
of the added cost involved in the use of the
band receiving system. No doubt, in pro-
duction this small item could probably be
reduced materially.”

Efficiency of Crystal Control

Dr. J. H. DewLinger of the U. S.
Bureau of Standards is authority for the
following figures giving the efficiency of
crystal control of transmission frequency:
the usual broadcasting station frequency is
maintained accurate within one part in
1000; with constant-temperature crystal
control the accuracy of adjustment and
maintaince may be within a few parts in
100,000; with extraordinary efforts the
frequency can be maintained to within one
part in 10 million.

Dala on Pentodes

We are still keeping in mind the interest
in the pentode tube in Europe, and the
growing interest in this country in tubes
of greater efficiency for the power stage.
The curves in Figs. 1 and 2 are published
through the courtesy of the manufacturers
of Igranic output transformers designed

corresponding loud speaker loads. The
curves show the characteristic obtained
by working a pentode (Mullard PM 24)
into various resistive loads with various
turns ratios in the transformer.

The curves show that reasonably good
fidelity may be secured from such tubes
and transformers. One point upon which
we hope to have data soon is the purity
of the output obtained from such tubes.
Whether or not the output has a high per-
centage of harmonics is the question that
may ultimately decide whether pentodes
will be used in this country.

Eight Good Slogans

The following lines appear on the margin
of the circular describing the 71929 Stan-
dards Year Book of the Bureau of Stan-
dards. They are good slogans:
Standardization—Keynote of Industrial progress,
Science—the Guide of Industry.
Standardization—Essential to Mass Production.
Measurement—The Master Art.
Standardization—A Basis of Efficiency.
Standardization touches every human activity.
Standardization is an active conlinuing process.
Standardization applies New Experience and Sci-

euce.

Engineering Limits

An article is being prepared for Rapro
Broapcast which will discuss the problem
of the engineering limits to be imposed
upon broadcast receivers. That is, should
areceiver be held within a five-to-one ratio
in overall sensitivity, or is a closer limit
desirable? In the meantime it is interesting
to note that two engineers representing
fairly large set manufacturers feel that a
two-to-one variation in sensitivity is about
all that can be expected in production—
that is, receivers between the limits of
4 to 8 microvolts per meter in sensitivity
would be passed out of the production de-
partment. In this regard we wonder how
many manufacturers have the courage
to reject sets which have too great sensi-
tivity? Certainly it was common practice
not so long ago for manufacturers to pick
out the best sets for members of the firm,
influential jobbers, etc.

method of setting production limits is to
push about 1000 sets through under careful
supervision, and to measure the receivers
and therefrom set the production limits.
It would be interesting to the Editors to
have other engineers’ ideas on this matter.

oy
New Government Books

Research Paper No. 70 of the Bureau
of Standards is entitled ‘“Some Observa-
tions of Short-Period Radio Fading’ and
details the work of T. Parkinson, associate
physicist. It is a reprint from the Bureau of
Standards Journal of Research.

The 1929 edition of the Slandards Year
Book may be obtained from the Superin-
tendent of Documents for one dollar. Its
contents includes chapters on the standard-
ization of weights and measures; standard-
izing the calendar ; international, national,
and federal standardizing agencies; a
bibliography, etc. It is the third edition of
this invaluable book.

Cost of Quartz Crystals

A letter from S. J. Wise & Co., 47 Rue
Nationale, Antwerp, Belgium, encloses
the prices of crystal control apparatus
made by this concern. Quartz crystals can
be supplied for wavelengths from 35 meters
to 500 meters at prices varying from $8.00
for 3 per cent. precision to $16.00 for 0.1
per cent. precision. For wavelengths above
500 meters the crystals cost $7.50 for 3
per cent. precision and $15.00 for 0.1 per
cent. precision. Crystal blanks can be
supplied at 34.50 for thicknesses varying
from 0.5 millimeter to 5 millimeters.

Radio Sets for the Farm

WE aRE glad to quote from a letter from
J. C. Gilbert, specialist in market news
and radio of the Department of Agricul-
ture, who read our recommendation that
set manufacturers get busy on a cheap
economical battery operated receiver for
rural communities (page 144, July, 1929,
Rapio Broapcasr).

“I wish to congratulate you on having

for use between pentode tubes and their One engineer suggests that the best (Concluded on page 364)
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Data on Performance of Various Tube Types

GRID-LEAK VS. BIAS DETECTION

ANY RECENT advances in the theory
of detection of a modulated r.f.
carrier have given the develop-
ment engineer a good theoretical basis for
improving the performance of the detector
stage in radio sets. The work of Carson,
Llewellyn, Chaffee, and Ballantine in
this country, and of Colebrook in England,
was of fundamental importance. The re-
lation of tube and circuit components has
been investigated and the influence of
these factors on the performance of the
detector stage has been indicated.
The theory indicates thc following
factors to be of importance in the design
of the detector stage.

Grid-leak Deleclion

(1) The modulated r.f. voltage is ap-
plied from a resonant circuit through a
grid condenser to the grid and cathode
terminals of the tube. A loss of r.f. voltage
will occur in the grid condenser. Usually
this loss is determined principally by the
effective input capacity of the tube to r.f.
and the capacity of the grid condenser.

(2) Rectification takes place in the grid
circuit due to the change in slope (where
the action is essentially thatof high-vacuum
electron conduction) of the grid-current
grid-voltage curve. Small internal grid
resistance and small external grid-circuit
impedance to the r.f. increase the rectifi-
cation. The grid resistance is that due to
electron conduction and is entirely anal-
ogous to plate resistance. The tuned r.f.
input circuit will be damped some depend-
ing upon the grid resistance of the tube and
to a less extent upon the grid-leak resist-
ance. This will affect both the gain and
selectivity from the r.f. stage.

(3) Among the rectified components
will be direct current and audio frequen-
cies. The direct-current component of
the rectification will flow through the grid
leak producing a small change in the
effective d.c. bias voltage. In traversing
the grid circuit the audio frequencies will
encounter the high impedance of the grid
condenser and the high resistance of the
grid leak. The tuned r.f. circuit obviously
offers negligible impedance to the audio
components. The audio-frequency voltage
developed between the grid and

By J. M. STINCHFIELD

Engineering Department, E. T. Cunningham, Inc.

The a.f. input capacity of the tube must
be added to the grid condenser capacity
when calculating the impedance.

(4) The tube will also amplify the r.f.
This r.f. in the plate circuit will produce
some plate-circuit detection, . depending
upon the change in slope of the plate-
current curve. The plate detection is
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nearly in phase opposition to the grid
detection, though usually much smaller
in magnitude, so that a small decrease in
the audio output results. A by-pass con-
denser for the r.f. is usually connected
from plate to cathode. While this tends
to increase the plate rectification, it has a
large effect in reducing the input capacity
and increasing the input resistance result-
ing from feedback through the grid-plate
capacity. For example, with a c-327 grid-
leak detector and a 50,000-ohm resistance

plate load, removing the plate-filament
by-pass condenser had a negligible effect
on the output when the r.f. input was
supplied by a potentiometer, but when
supplied by a tuned stage the voltage
gain in the r.f. stage was changed from 7.4
to 3.1. The r.f. amplifier was a ¢-327 giving
a gain of 10 when feeding a biased detector.

The r.f. bypass and an r.f. choke in the
plate circuit also help to prevent the r.f.
from loading up the audio amplifier and
from being radiated back to the input.
If the impedance of the r.f. bypass at the
highest a.f. is not several times larger than
the impedance of the a.f. load and the
tube resistance, the output at higher audio
frequencies will be reduced.

" Bias Detection

(1) When the grid is biased negatively
beyond the point at which grid current
begins to flow, no rectification will occur
in the grid circuit. The modulated r.f.
voltage applied to the grid and cathode
terminals is amplified by the factor mu
and appears in the plate circuit. The recti-
fication takes place in the plate circuit.
Since the amplification factor is not abso-
lutely constant, particularly in the region
of the plate-current cut-off, some non-
linear amplification results. This increases
the rectified a.f.

(2) Small internal plate resistance and
external plate circuit impedance increase
rectification. The external plate-circuit
impedance can be kept low to r.f. by a by-
pass condenser connected between the
plate and cathode terminals. This also
helps to maintain a high input impedance
in the grid circuit by reducing feedback
through the grid-plate capacity.

The rectification produces a number of
component frequencies which include
direct and a.f. currents. If the d.c. resist-
ance of the plate circuit load is high there
will be an appreciable decrease in the ef-
fective d.c. plate voltage. The a.f. voltage
output will depend upon how large the a.f.
load impedance is with respect to the in-
ternal plate resistance of the tube. The
r.f. bypass may reduce the load impedance
at the higher a.f.

In the following the overall performance
characteristics of some tube
types widely used as detectors

cathode terminals, due to the 0.04
impcdance of the grid leak and are compared.
condenser combination, are am- 0.55——D"-'ic‘ECT_OPh SEE'S{)TP\'ITY A Fig. 1, shows a comparison of
plificrl“};ly the tpi)e in tt1}110 u?u;iel “-F-'"ﬁgﬁ‘?;m"s‘_;aii‘-“-s- / y‘?\‘ a Cx—IiO(liA. tube qgc} a li:—3d27; tlibe
way. en considering the pla oa8l— [ e P ;|3 operated in a grid-leak detector
cilr:?‘uit lo;i)d imp(id'a:ilcq of ar(i'am— 2 e S i | ,,’ \ circuit. Th‘e \'qltach and the
phl ier_ ‘tu e, }il ]0‘1 mtl}pl)e :utllce g odol— ~ y " f)lrf}l:ltt cor{stlzln.ts arpd avor};:ble }t10
:u?)f)’slbinrtrgrl‘fml ?){gfg res?stm(l‘,g E o 5 % ,'/ ”\oA i i d:‘)tect(})rrp e:énstitfisv?:;' C1Is1t ;r:;ttési
at all frequencies will give uniform § o /‘\"J@\,’ /:’ ) '3 \ with the c-327. The lower curve
output. Since nearly all of the S oae 52 50 ? s L \_ : /| of Fig. 1 shows the a.f. output of
voltage in the circuit is developed 3 7 ~ 7 | N.. 7/l the c-327 as a bias detector. The
across the load, no change can 2 / 7 \f \ e Nl load of the biased detector in
S N ! gC C¢ « 016l / . \/——\ﬁ/—ah—ﬁ'\ '~ (.‘ J cle T
occur as the load imnpcdance 16 7 \_/V‘\ N N this figurc was a 150-henry choke
changcs with frequency. In the | / | = [ s N shunt by an 0.25-megohin re-
same way, when the a.f. load in 0.08 f——— 1 — | sistor and an 0.0001-mfd. con-
the grid circuit is high at all / | / denser. The other detectors
frequencies with respect to the o L _,15 I e P - ¢ looked into an Amertran DeLuxe
Py i ST o T e ettty o the a.f
e ac e lo sensitivity, i.e., £
be iudependent of frequency. Fig. 2 output for any given r.f. input,
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is greater for the grid-leak de- 25 T T approaching cut-off and the
tector than for the biased type. B 2ok b ] Pricl internal plate resistance be-
Increasing the number of a.f. 220 R F.nput 0.707 Volts R.M.S e \,‘ comes high. The positive side
stages or r.f. stages inreceivers 2 Plate Load Impedance= 200000 chms o~ T~/ \ of the detector sensitivity curve
increases greatly the problems 515 | Eeyd5_/ I/A\ ) gives more uniform sensitivity
o}fl' -st?bih'ty and fidelity. Due to g Ec’\,.’ss_'_,_)’ /’,'][/7\.\ <[’ ~ . an'(Il‘ }z}a l(l))wetr platetx:esmtangg.-
-~ -~
zot ok o distast siations,  EUpESE el et N SN ol signals somld be
the "grid-leak detector has been § Fi—— N \‘\ | e \\\___\:; slightly on the positive side.
universally popular in the past. = 05 == B T ey M This would give best a.f. fidelity
The trend toward high-quality, Eei=75 i ! consistent with high sensitivity.
low-ratio audio transformers, T =6 = 5 = = o A low plate voltage increases
and power tubes requiring lax:ge CONTROL GRID BIAS VOLTAGE sensitivity, but decreases uni-
e T o e Fig. 3 indinidual fubee A the chenal
from the detector. Improve- 40 T amplitude is increased there is
ments in the r.f. amplifier have | some change in sensitivity. No
been toward more selectivity 35 DETECTOR SENSITIVITY ~ serious overloading or objec-
and better fidelity, {which in- 1 I Cunningham C-324 tionable distortion occurs until
volved more tuned stages and R.F.Input 0.707 Volts R.M.S. the signal amplitude has ex-
incidentally more amplifica- 310 iy DA 00.50. = ceeded the point at which grid
tion ~ Plate Load ‘Impedance = 200,000 chms < current begins to flow. The
: & 2 g i :

The use of the screen-grid 3 M\ “ o signal amplitude can be ex-
tube increases greatly the stable = 25 & tended somewhat into the grid-
r.f. amplification. All of these § % current region before an actual
factors put higher input and £, ~ ST\ .\ decrease in a.f. output occurs.
output demands on the de- ' 2 o i \ At this point the harmonic dis-
tector. = v\ \ tortion rises rapidly. Continued

The grid-leak detector at 2 15 & increaseof signal amplitude may
normal recommended operating 4 @ reduce the a.f. output to zero.

N d = (s]
voltage shows a rapid falling & e

5 . -~ . . .

off md out;f)‘ut \tvhe;rll1 th? s1gnlzzl 10 Q X > ( L \ Operating Characleristics
exceeds a few tenths of a volt.
The operating range may be Up to the grid-current point
extended some by adjustment 05 / / / ~NS— the variation of a.f.-output with
of voltages and circuit con- _ / bé r.f. input usually is found to
stants. The higher voltages re- g follow a law somewhere be-
quired for increased output, in- -10 -8 = -4 & O  tween the first and second
crease greatly the internal dissi- CONTROL GRID BIAS VOLTAGE power, that is, between square-
pation, and at the same time Fig. 4 law and linear detection. The

increase the possi-
bility for gas and grid
emission. Also, the

per cent. distortion de-
creases as a linear law
|- is approached. Beyond

high resistance in the
grid circuit tends to
aggravate this condi-
tion. At the voltages
most favorable to grid-
leak detection the grid-
cathode input resist-
ance is so low that the
performance of a pre-
ceding stage of tuned
r.f. amplification is
greatly impaired.

The bias detector
has not been popular
in the past because of
low sensitivity. It is,
however, well adapted
for use with larger
signals. It is readily
adapted to any range of operation by in-
creasing both the grid-bias and plate volt-
ages. The plate current and internal dis-
sipation is so small that the ¢-327 tube
with a maximum rating of 180 volts as
an amplifier may be operated at a plate
voltage of 250 volts (maximum) provided
the d.c. plate current with normal maxi-
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the grid-current point
the output falls below
a linear law and distor-
tion increases rapidly.
Damping of the r.f. in-
put stage begins at the
grid-current point. This
would seem to be the
upper limit which the
signal peak should not

¥-1.0 meg

AAAAAAA

=ANAAN

exceed for best results.
The maximum signal
limit may be increased
somewhat for a given

Fig. 5

mum signal does not exceed 5 mA. The
selectivity and gain in the preceding r.f.
stage are not reduced by the bias detector.

There are other advantages of a high-
output detector. Small a.f. disturbance
such as microphonic noises or a.c. hum,
become negligible with low gain a.f.
amplification. Improved a.f. character-
istics are obtained with a simplified and
less expensive a.f. amplifier. The effects of
stray coupling between the power pack
and the audio stage are less.

The detector sensitivity characteristics
of a ¢-327 bias detector are shown in Fig. 2.
A signal of 0.7 volt r.m.s. was maintained
on the grid. The a.f. outpul is plotted
against C-bias voltage, for several plate
voltages. These curves show that there is a
decrease in sensitivity as the plate voltage
is increased. They also show the best bias
voltage for a given plate voltage. The range
of bias voltages for peak sensitivity in
several tubes were within one volt. Al the
higher bias voltages, the shift in sensitivity
for several tubes operated at a fixed bias
was not great enough to create a decided
preference for any one tube. On the nega-
tive side the detector sensitivity curve
falls rapidly to zero. The plate current is

® OCTOBER 1929 o
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plate voltage by in-
creasing the bias. Bias-
ingbeyond the plate cur-
rent cut-off may badly
distort small signals.
The increase of d.c. plate current with
signal causes a loss of d.c. plate voltage
if the resistance of the load is too high.
The plate voltage should be high enough
to avoid this condition, especially when
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the detector is biased by its own 20T T 77777 T T in Fig. 8. The af. output in
plate current. In calculatingover- FIDELITY CURVES —--.l;mﬁ-zl;o;gh:n;d\ A millivolts is plotted against the
loading of this typc the peak a.c. mee 17 L N by 0.25 megohm ] audio frequency for a constant
voltages on the grid and plate 100 / /:.—h-rozs,negom‘ s==—t= T / r.f. signal with constant modu-
mus;1 bchconsndereddm a(l(lhuon / R 00N Cateulated) NNUT lat.:;)rlx. afugve A is for the c¢-327
to the changes in d.c. voltage. A LGes Samson | NN grid-le etector using a one-
The grid voltage goes positive g ,/// P 'I .AI:.!:‘.IChoke ™ megohm grid leak, a 0.00025-
from the dynamic d.c. operating 2 K H | mid. grid condenser, and the
point by the amount of thc am- 5 / / I ,\]S“"Td"y primary of an Amertran trans-
plitude of the modulated carrier ¢ ,'  an Del former (first-stage type) for the
voltage. At thel sameltime the 3 ( ) I TELTED peiay lp;late load. The (;))l(z)i&e)-scat(}‘lé)de r.f.
instantaneous plate voltage may 5 4 ! ypass was a 0.0 -mid. con-
swing below the dynamic d.c. £ 40/ ! denser. Curve B is for the c-327
point by the amount of the audio H as a bias detector in the same
peakl Olét(;i)iut vtqltaﬁ. To avoid | L) 1.0 megohm Leak C- '00025-;121\\ cu((i:ult gut with the dgnd dleak
overload distortion the minimum 3 i and condenser removed and an
instantaneons plate voltage 201 l/’/ — Y | - "‘s\./f_.. ap.propriate bias voltage on the
should always be greater than = 217 3 Bas | | || B T T tr grid. A greater loss hof }llow }{re-
the maximum instantaneous grid L =+~ 24 Bias quencies occurs with the bias
yoltage. \Vhep a screen-grid tube 035 . B0 100 200 500 1000 2000 5000 10000 than with the grid-leak detectpr.
is used the minimum instantane- FREQUENCY (CYCLES) The output from the c-324 bias
ous plate voltage should always . detector is shown by curve c.
be about ten volts above the Fig. 8 For this curve the plate load

screen-grid voltage to avoid dis-

tortion. This type of overloading may be
avoided easily by a suitable choice of
operating voltages.

The desire to realize the full advantage
of the high-output detector has, in some
instances, resulted in operation too near
the overload point. While it is entirely
practical to eliminate the first af. stage,
the use of a low-gain a.f. stage permits
operation well below the overload point.
Since it is difficult to design an a.f. trans-
former that will give high-quality repro-
duction with a biased detector, impedance
coupling is preferable. The first a.f. stage
may be coupled through a relatively in-
expensive yet high-quality, one-to-one-
ratio a.f. transformer to a single or push-
pull power stage. In this way the overload
capacity of the detector and a.f. system
may be increased greatly, especially with
the push-pull power stage.

Plate Vs. Bias Vollages

Plate voltages and corresponding bias
voltages satisfactory for the type c-327
tube as a bias detector are:

Plate Voltage Bias Vollage

45.0 —5.0
90.0 —10.0
135.0 —15.0
180.0 —20.0
250.0 (ruax.) —30.0*

*The 250-volt maximum is recommended only
when, with normal maximum signal, the d.c. plate
current does not exceed 5 mA.

High-Output

Figs. 3 and 4 show detector sensitivity
curves for types ¢x-322 and c-324. Bias
detection is recommended as most satis-
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factory with either tube. The screen-grid
types combine the advantages of sensi-
tivity and high output. Radio-frequency
inputs of a few volts can be applied with-
out overloading. Outputs large enough to
operate a cx-315 directly from the detector
are readily obtained.

To show the actual performance of the
detector stage the signal was applied to a
c-324 r.f. stage with the tuned secondary
of the r.f. transformer coupled to the de-
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tector, as in Fig. 5. The detector plate load
impedance was 200,000 ohms. (power
factor 0.96; d.c. resistance 3000 ohms.)

In Fig. 6 the sensitivity with the c-327

id-leak detector is shown by curve A.

urve B shows the sensitivity with the c-
327 bias detector, and curve ¢ with the
c-324 bias detector. All three curves were
obtained with the same signal at the input
to the r.f. stage. It is cvident that both
the sensitivity and selectivity is decidedly
superior with the c¢-324 tube. The differ-
ence in sclectivity is shown best in Fig. 7.
The operating conditions are the same as
for Fig. 6, except that the r.f. input was
increased until the same a.f. output was
obtained at resonance. If a horizontal line
is drawn through these curves at 0.5 of the
maximum ordinate, thc frequency width
between intcreepts on this line is a measure
of the selectivity. The width of curve a
for the c-327 grid-leak detector is 57 kc.
For curve B, the ¢-327 bias detcctor, the
width is 22. kc., and for curve ¢, the c-324
bias detector, the width is 12.5 kc. The load
in Figs. 6 and 7 consisted of five Amnertran
851 type choke coils in series, and shunt by
an 0.25-mcgohm resistor and an 0.0001-n1{d
condenser.

The fidelity characteristics are shown
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was approximately 150 henries
shunted by a 0.25-megohm resistor. The
plate-cathode r.f. bypass was 0.0001-mfd.
The characteristic is uniform except for the
large loss below 200 cycles. The use of a
500-henry choke shunted by a 0.25-
megohm resistor is recommended as a
satisfactory load for the c-324 bias detec-
tor. A choke employing a series of pie
windings to reduce distributed capacity
is preferable. One that does not saturate
with 1.5 to 2.0 milliamperes 1s adequate.

Input-Output Characleristics

In Fig. 9 the a.f. output voltage is
plotted against r.f. input voltage for the
c-327 tube operating as a high-output bias
detector. The modulation was 22 per cent.
and the plate load was 200,000 ohms.

Fig. 10 shows theinput-outputcharacter-
istics of several tubes operating as high-
output bias detectors. Curves A, B, and c are
for the c-324 tube with screen-grid poten-
tials of 25 volts, 45 volts, and 75 volts, and
bias potentials of ~2.5 volts, ~4.5 volts, -7.5
volts, respectively. The plate supply was
180 volts, the load impedance 200,000
ohms, and the nodulation 22 per cent.
Curve p shows the output from the ¢-324
self biased by its plate current through
a 25,000-ohm resistor. Curve E shows
the output from a type cx-322 tube at
180 volts on the plate, 45 volts on the
screen-grid, and -9.0 volts of grid bias.
Curve F is for the ¢-327 at 180 volts on
the plate and —20.0 volts grid bias. The
points at which grid current starts to
flow (for 22 per ccnt. modulation) are
marked.

Fig. 11 shows the output obtainable

(Concluded on page 364)
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No. 32

Two 250-type tubes in push pull are used in the output circuit

of this receiver. Field supply

obtained from the filter system. The circuit shows the switch

Radio Broadcast’s Set Data Sheets

THE EDISON MODEL C-1

for the dynamic loud speaker is

October, 1929

controlling the connections to a phonograph pick-up unit. One
detail which is not shown in this diagram is a grid suppressor con-
nected in the grid circuit of the third 226-type tube.
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A six-tube receiver using a rather
interesting arrangement for maintain-
ing resonance between the first and
other tuned circuits. The power unit
is of conventional design using a 280-
type full-wave rectifier. The power trans-
former primoary is tapped at four
points to permit satisfactory line vol-
tage control from 90 to 120.
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No. 33 Radio Broadcast's Set Data Sheets October, 1929
THE FADA MODELS 55 AND 77

This receiver uses three screen-grid tubes in the r.f. stages plate leads of the r.f. amplifier tubes and the use of r.f. choke coils
followed by a platecircuit detector and a two-stage transformer- in the cathode and screen-grid leads. The output tubes are two 210's
coupled audio amplifier. Note the shielding around the grid and in push pull.
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THE BUCKINGHAM MODEL 380

A conventional six-tuhe receiver using three stages of r.f., a grid audio amplifier. Grid suppressors are used to prevent oscillations,
leak and condenser detector, and a two-stage transformer-coupled The volume control varies the input from the antenna circuit.
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Data on Its Design and Operation

AUTOMATIC VOLUME CONTROL

By VIRGIL M. GRAHAM

Radio Engineer, Stromberg-Carlson Telephone Manufacturing Company

A SCREEN-GRID receiver
is generally considered
as one employing at
least two screen-grid
tetrodes in aradio-
frequency amplifying
system. The automatic
volume control feature
is a circuit arrange-
ment which maintains
the signal level at the
detector practically
constant, when, of
course, the received
signal is above a certain minimum value.

The R. F. Amplifier

The radio-frequency amplifying system
of the Stromberg-Carlson No. 846 Re-
ceiver is very similar to that employed
in the receiver described by the writer
in August, 1929, Rapio Broabpcasr.
Therefore, only the portions of the r.f.
amplifier that have been changed or that
have to do with the addition of the auto-
matic volume control circuit will be dis-
cussed here. Fig. 9, the complete schematic
circuit of the receiver, illustrates the ar-
rangement of the r.f. amplifier. It will be
noted that a grid capacitor and resistor are
included in the control grid circuit of each
radio stage. This arrangement allows the
bias voltages to be supplied to these con-
trol grids without disturbing the ground
connections on the “low” sides of the
secondaries of the r.f. transformers.

The control-grid biases of the first two
r.f. tubes are obtained from two sources.
The minimum values are determined by
the IR drop in the resistors connected in
series with the cathodes of these tubes.
These minimum biases are connected in
series with the voltages suppiied by the
automatic volume control circuit (which
are, of course, zero when no signal is being
received). The function of the automatic
volume control circuit will be described in
a later portion of this discussion. The
control-grid bias for the third r.f. amplifier
is obtained from the voltage drop across
the cathode resistor only, as the automatic
control does not operate on this stage.

Virgil M.
Graham

Automatic Volume Control

The automatic volume control circuit
consists of a 227-type tube with the neces-
sary resistors and capacitors as shown in
the schematic circuit. The function of this
arrangement is to supply bias vollages to
the first two r.f. amplifier tubes, the volt-
ages being proportional to the strength
of the received signal. These biases, in-
creasing as the signal strength is increased,
keep the r.f. voltage practically constant
at the detector grid.

The grid of the volume-control tube is
coupled to the plate of the last r.f. ampli-
fier tube through an 0.00025-microfarad
capacitor. This arrangement allows the
proper radio voltage to be supplied to
the control tube without getting the effect
of the whole input capacity and losses of
this tube in the tuned secondary of the
last r.f. transformer. The turns ratio of
the transformer being close to 1:2, the
effect of this capacity and loss will be re-

A C POWER
SurPLY CORO
10 RECENVIR

_Orhamc
N SPLAXER

Loud
SPLAALR
corp

SPLARER
FIELD POWER
SuPPLY UNIT

© € suePLy
CoRO TO
sPEARER
fELD

A € POWER
SUPPLY CORD
T0 SPEARER
FIELD POWIR
ynit

Fig. 1—The three units com=
posing the receiver mounted on
the box-type bafjle. This assemn-
bly forms a complete operating
unit which is placed in the
housing cabinet.

duced to approximately one quarter when
reflected into the tuned secondary circuit.
This amount, of course, is negligible. Bias
voltage is fed to the grid of the control
tube through a 2-megohm resistor.

The plate circuit of the control tube
consists of two 100,000-ohm resistors in
series, with a 0.5-microfarad capacitor
between the plate and ground to bypass
the radio-frequency current and to prevent
it from feeding back to the control grids
of the r.f. amplifier. The voltage drops of
the plate current in the two 100,000-ohrm
resistors are used to supply the ‘““control-
ling”’ biases to the grids of the first two r.f-
amplifiers. The bias of the first r.f. tube:
is secured from across both resistors andi
that to the second r.f. tube is obtained!
from across one resistor only. Thus, the
“controlling” bias on the first r.f. ampli-
fier is twice that of the second. This plan
is followed because the signal voltages are
greater on the second r.f. amplifier than
on the first, so that the second cannot
have as high a control-grid bias (when
these biases approach the cut-off points
of the tubes) if overloading is to be avoided.
These “controlling” biases are, as men-
tioned above, in series with the minimum
biases supplied by the cathode resistors.

The grid bias of the control tube is fixed
so that with no signal there is practically
no plate current flowing. When a signal of
the proper value to operate the automatic
control is received, sufficient r.f. voltage
is af{)plied to the grid to cause plate current
to flow, the amount of plate current being
in proportion to the strength of the re-
ceived signal. In other words, the action
is similar to that of a peak vacuum-tube
voltmeter. The plate current, flowing
through the 100,000-ohm resistors and
varying proportionally with signal strength,
gives varying control-grid biases on the
first two r.f. amplifiers. These varying
biases regulate the gain of these two r.f.
stages. These actions, reaching an equili-
brium for any strength of signal, maintain
the strength of the signal at the detector
substantially constant, after a certain
value of input is reached.

Fig. 5. shows the relative output of the
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Fig. 2—Front view of chassis illustrating location of
controls and the arrangement of the visual tuning
meter and selector dial in one escutcheon.
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Fig. 3—Bottom of chassis showing the location of the
shielding for the radio transformers and other appara-
tus in the radio amplifier.
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receiver with variation of signal input in
microvolts at the antenna terminal. This
curve does not represent the absolute
sensitivity of the receiver, but is used to
show the action of the automatic volume
control. Thus, it can be seen that after
the signal input to the receiver passes
50 to 60 microvolts (at the knee of the
curve), the output is practically constant
up to 100,000 microvolts or one-tenth
volt. Above this value of input, the first
r.f. amplifier tends to overload and it is
necessary to use the “sensitivity control”
to reduce the input from the antenna
to the r.f. amplifier. This control is dis-
cussed further in a following paragraph.
The slight rise in the curve at 100,000
microvolts shows the beginning of this
overloading effect. It should be remem-
bered, however, that this value represents
a very strong local signal.

The proper operation of a receiver
equipped with the automatic volume con-
trol necessitates some sort of resonance
indicator; that is, some means which will
indicate when the receiver is tuned ex-
actly to the carrier of the signal being
received, is necessary. The reso-

=

0 410 +20

OECIBELS

-10

~20

1400 1000

FREQUENCY IN CYCLES:

Fig. 4—Overall fidelity charac-
teristic of chassis of No. 846
receiver.

the manual volume or level control. It
should be borne in mind, however, that
such signals are comparatively weak, and
would not be recognized at all by many
receivers.

The Power Deleclor

The linear power detector is of practi-
cally the same design as used in the Nos.
641 and 6412 receivers, except that the grid
leak and capacitor arrangement is omitted
because the phonograph pick-up connec-

switch is actuated by turning the volume-
control knob in a counter-clockwise direc-
tion as far as it will go. At this position a
cam acts on the switch levers. When the
pick-up switch js in position for phono-
graph operation, both terminals of the
secondary of the audio transformer are
grounded, greatly decreasing the possibil-
ity of capacity coupling of the signals
from the r.f. to the audio amplifier. The
push-pull input transformer is of large
size, having a turns ratio of 1:3.6 on each
side in order to obtain enough amplifica-
tion for operation of the phonograph
pick-up unit.

The Power Supply

The power supply for this receiver con-
sists of the usual power transformer with
the necessary secondary windings. There
are three low-voltage windings; one for
the heaters of the r.f. amplifier, first audio,
and volume control tubes, one for the
detector heater, and one for the power
output tubes. The detector heater winding
is provided with an adjustable hum
balancer and the winding for the output

tubes filaments has a fixed mid-

nance indicator in this receiver tooo

tapped resistor. The remaining

is a ‘“‘visual tuning meter”’ which

winding has a grounded mid-tap.

The rectifier is of the conven-

is connected in series with the

cathode circuit of the second r.f.

tional 280-type and supplies

amplifier and operates on the

current to a special two-stage

plate current of this tube. When
the received signal increases in

filter. Each stage of this filter is
equipped with the tapped in-

X
2w 3

strength, as it does when it is

ductor, which, in combination

“tuned in,” the automatic con-

with proper capacitors, gives

QELATIVE SIGNAL INTENSITY
8

trol bias on this tube is increased

much better filtering action with

and the plate current decreases.

smaller coils and capacitors than

does the conventional *‘brute-

Thus, the station received should
be:tuned so that the minir_num
indication of current is obtained. "

force” type.
The B supply for the output

The meter is mounted in an in-
verted position so that the re-
ceiver is tuned for the greatest
deflection of the needle which
moves from left to right (in the
direction of the arrow on the meter dial).

When operating this receiver, it will be
found that some stations will come in
with good volume without affecting the
needle pointer. This is due to the high
sensitivity of this receiver as shown by
Iig. 6. The r.f. inputs in microvolts,
shown on this graph, give a standard
signal of 50 milliwatts output. Fig. 5
shows, as mentioned above, that the auto-
matic volume control is designed so as to
start to function at an r.f. input of from
50 to 60 microvolts, as this has been found
to be the most satisfactory value in all
respects. This indicates that quite a strong
signal could be obtained from the loud
speaker before the automatic volume
control starts to function. Furthermore,
such a signal would not give a volume in
the loud speaker greater than that set by

100

i10

WILROVOLTS INPUT FOR STANDARD DuTPUT

750 1000 1250

FREQUENCY IN KILOCYCLES

Fig. 6—Sensitivity curve of No.

846 receiver. Note that the or-

dinate is plotted in microvolts

input and not in microvolts per
meler.

1500

356 o

100 1000
INPUT IN  MICROVOLTS

10000

Fig. 5—Graph illustrating the action of the

matic volume control.

tion is not made to the detector grid in this
receiver.

The output of the detector feeds a very
high impedance 1:1 ratio audio trans-
former. In order to obtain maximum
possible plate voltage on this tube, it is
necessary to carry the cathode (in series
with which is the biasing resistor) and the
grid return to the negative “B” line.
The negative “B” line, in this case, is
“below’ ground potential on account of
the voltages necessary for the automatic
volume control circuit, where ground is
the most positive potential used. This ar-
rangement accounts for the rather unusual
bypassing in the detector circuit.

The Audio Amplifier

The audio amplifier of the No. 816 re-
ceiver consists of two stages. The first
stage uses a 227-type tube, and the second
or output stage employs two 245-type
tubes in push pull.

The manual volume or level control,
is a voltage divider across the secondary
of the 1:1 input transformer, used to vary
the signal voltage applied to the first
audio grid. The moving contact, or lever,
of this unit is connected to ground while
the grid is connected to one side of the
transformer (through the pick-up switch).
This greatly simplifies the insulation
problem and eliminates troubles due to
hand capacity which would be present if
the grid were connected to the moving
element. The “Volume Control” in a set
which provides a substantially uniform
signal at the detector, must be at the input
of the audio amplifier for satisfactory
operation.

The pick-up switch acts so as to connect
the output of the pick-up outfit to the grid
of the first audio tube in place of the secon-
dary of the first audio transformer. This
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tubes is taken from the junction
point of the two sections of filter.
This allows the second inductor
to be made considerably smaller.
This connection also prevents
“motorboating”’ due to coupling in the
power supply between the output tubes
and any of the preceding tubes as it
introduces a whole stage of filter between
the respective “B” supplies.

The plate voltage to the detector is
supplied through a 10,000-ohm resistor
connected to the output of the second filter
stage. The remaining voltages are supplied
from the voltage-divider resistors and
where necessary have filtering capacitors
shunting the resistors.

The built-in  electrodynamic loud-
speaker is very sensitive and, in order

auto-
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matic volume control taken at
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b

that no sacrifice of this characteristic be
made due to low field excitation, a separate

wer supply unit is provided to furnish
ggld current. This unit includes a power
transformer, a 280-type rectifier, and a
filter capacitor. The use of the extra
rectifier tube allows full voltages to be
applied to both the output tubes in the
chassis and to the loud speaker

noyed by ‘‘static noises’ picked up on
account of this high sensitivity and by
undesired stations, a *Silent Key” is
provided. This key shorts the moving coil
of the dynamic speaker through a prede-
termined resistance. This arrangement
allows just enough signal to come through
the loud speaker to let the operator know

can never be overloaded due to the action
of this automatic control. Normally, the
manual volume control is set for the de-
sired room level and does not need to be
touched unless a station is tuned in which
has very low percentage modulation or the
signal strength goes down below the value
required for operation of the automatic

control. In regard to the latter

field without overloading either
rectifier.

The operation of this receiver
is very simple and extremely
convenient. As stated above,
there is a “‘visual tuning meter”’
provided which indicates when
the received station is tuned to

UY-224 RADIO
AMPLIFIER
TuBES

case it should be emphasized
that such a signal'is a very
weak one, and on most receivers
would not be “received’’ at all.

The “Sensitivity Control”
previously mentioned is a po-
tentiometer connected in such
a manner as to vary the input
from the antenna to the r.f.

Ux.280
hR[CTIFIEﬂ
TveE

resonance. This arrangement is
essential in a receiver employ-
ing automatic volume control
as when a powerful station is

uv.227
AUTOMATIC

VOLUME
CONTROL
TUBE

amplifier. This is used to reduce
any extremely strong local sig-
nals which would cause the

tuned in, the control functions
to keep the volume from the
loud speaker at the same level
while the dial is rotated over
the audible range of that sta-
tion. However, it can be noticed
readily that the fidelity of re-

FIRST AUDIO
AMPLIFIER

ur 227 f 1

uy-227
DETECTOR
TUuBE

25 vOLT *
PILOT

TUBE LAMP

overloading effect in the r.f.
amplifier (indicated in Fig. 5)
when signals above 100,000
microvolts are received. In lo-
cations where there are a num-
ber of powerful stations nearby,
it is advisable to keep this con-

production is correct only at
the resonance point. For this
reason the meter is provided in
order that proper tuning can be
obtained easily and accurately.

It should be remembered that the auto-
matic volume control circuit varies the
sensitivity of the receiver in proportion to
the strength of signal. That is, when a
strong signal is received the receiver is rel-
atively insensitive and when a weak sta-
tion is received the sensitivity is increased.
Thus, when no signals are being received
the sensitivity is at maximum, and when
tuning from station to station the sensitiv-
ity is extremely high.

In order to achieve ‘‘silent tuning”
whereby the listeners would not be an-

Fig. 8—Top view of chassis with cover over radio and
detector tubes removed, showing the location of all the

tubes and parts on the chassis.

if the carrier wave he has tuned in by the
‘“‘tuning meter” is being modulated. The
necessary resistance in this case is ob-
tained by properly proportioning the lead
wires to the key.

The manual volume or level control, in
a receiver employing the automatic volume
control circuit, must be a control to vary
the signal input to the audio amplifier
as the signal level at the detector is prac-
tically constant when the received signal
is at or above the value that actuates the
automatic control. Of course, the detector

trol partially turned down all
the time, particularly when only
the local stations are desired.
Of course, when very distant
stations are being searched for,
this control should be at maximum sensi-
tivity.

One can readily check the action of the
automatic volume control by tuning in a
strong signal and varying the sensitivity
control. The signal from the loud speaker
will not change over a wide range of move-
ment of the dial, but the visual tuning
meter will vary, indicating the different
strengths of signal supplied from the
antenna to the r.t. amplitier. The capacity-
resistance series network between the
(Concluded on page 366)
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Fig. 9—Complete schematic diagram of the Stromberg-Carlson No. 846 receiver, showing the circuits of the chas-
sis, the loud speaker, and the speaker field power supply.
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Screen-Grid R.F. and Detector Circuits

DESIGN OF THE COLONIAL MODEL 32A.C.

IN THE laboratories of
the Colonial Radio
Corporation, experi-
ments in the use of
screen-grid tubes have
been in progress for the
past two years, having
been started when the
d.c. screen—grid tube
first became available.
The experiments with
d.c. screen-grid tubes
were found helpful in
many ways in further
work with the a.c. screen-grid tube. The
essential results of this laboratory work
have been incorporated into the latest
Colonial receivers. In this article we will
describe in detail some of the interesting
features to be found in the Model 32 A.C.
receiver.

The schematic circuit diagram of this
receiver is given in Fig. 1. As the diagram
indicates, the set consists essentially of a
three-stage r.f. amplifier, a plate-circuit
detector, and a two-stage transformer-
coupled audio amplifier. Screen-grid tubes

Dr. Fulton
Cutting

I e S et s

President, Colonial Radio Corporation

are used in the three r.f. stages and in the
detector circuit. The first audio tube is a
227 and the second audio stage contains
two type 245 tubes in push pull.

There are only two essential controls:
the station selector and the volume con-
trol. The selector control drives the shafts
of four variable condensers through the
medium of a vernier gear and a series of
phosphor bronze belts. A pointer, traveling
across a one hundred division scale on the
panel, indicates the setting of the selector.

If all four stages were accurately tuned
to a single frequency, side-band cutting
would result to a degree which would de-
pend upon the shape of the top of the
resonance curve for the entire tuner.
However, if each stage were tuned to a
different frequency, the four resultant
Eeaks being spread out over a 5000-cycle

and, much less side-band cutting would
result. By properly adjusting these cir-
cuits, a resonance curve for the entire
tuner could be obtained which would have
a nearly flat top, 5000 cycles wide. In the
Model 32 receiver, this principle has been
followed, and successive stages are tuned

o
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J
—

|
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|
i

BY DR. FULTON CUTTING

to carrier frequency, 2000, 3000, and 4000-
cycle side bands, respectively. The graph
of Fig. 2 emphasizes the advantages of this
system by contrasting the shapes of the
resonance curve for the entire tuner
before and after the ‘‘staggering’ of the
tuning. Mistuning in this manner of course
decreases the gain (in this particular
case the overall gain with all circuits in
resonance was twice that indicated in
Fig. 5).

System of Coupling Audio Stages

An ingenious coupling scheme is em-
ployed between the detector and first
audio amplifier. This consists of a resist-
ance and capacitance network designed
to compensate automatically the de-
ficiencies of the second stage coupling
transformer, so that the amplification be-
tween the detector and the output of the
second audio stage will remain constant
on all frequencies in the lower half of the
audio scale.

The mathematics of this arrangement are
very interesting. In Fig. 3 are shown the
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Fig I—The complete schematic diagram of the Colonial Model 32 A.C. receiver.
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essential qualities of the audio circuits
under consideration. The detector output
is represented by a generator having a volt-
age w1 Egi, the plate resistance of the tubes
are represented by Rp and Rpe, respec-
tively. R and C, together, form the cou-
pling impedance between the detector and
the first audio stage, and L is the induc-
tance of the primary of the second stage

: : E
coupling-transformer. The relation ==
5 Ea

will be represented by a1 and I};:—L by a.
22

When the plate resistance of the detector
is very high with respect to its load im-
pedance, as is the case in this particular
Instance where Ry is in the order of
several million ohms, the expression for
the amplification in the detector circuit
may be approximated with sufficient ac-
curacy by the equation:
13y}
w (B4 o)
=TT R

and that for the amplification in the first
stage by
' & = —WOi_§ )
Rp: (Rp22 + ?LA)*

The combined amplification of both cir-
cuits is obviously the product of a1, and
a2. Referring to equations (1) and (2),
the total amplification may evidently
be expressed by the equation

papeLL ((.)’R2 + é‘z)§
Rpi(Rp2? + (‘)QL'*'.)%

Within limits, the amplification will be
constant at all frequencies in the lower por-
tion of the audio scale when

&)

acx =

1
(mm + (—:2) 3 @
(Rpz? 4 w2l
Transposing,
w?R? — kw?l? = kRp2 — (%2 )

which condition, when satisfied, will give
the uniformity of amplification that is so
desirable. Solving equation (5) for R, L,
and C, and simplifying:

L
B RmC
L = CRRp:
L
2= RRp2
Rpy Rp,

Fig. 3

Fulfilling these requirements actually
peaks the first audio amplifier at the lower
frequencies to a degree which accurately
compensates the decreasing impedance
of the second-stage transformer primary
at the low end of the scale.

The principal limiting factor in this
scheme 1s the possibility of overloading the
grid of the first a.f. tube by reason of the
high amplitudes attained at low frequen-
cies with this arrangement. In the Model
32 receiver, this is provided for by the use
of a second-stage coupling-transformer
having a characteristic that requires only
moderate compensation in the equalizer.
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The fidelity characteristic—antenna to
output circuit—is given in Fig. 4.

Sensitivity of the Set

The sensitivity, in terms of microvolts
per meter, averages about 2} microvolts
over the entire broadcast band. The sensi-
tivity curve is given in Fig. 5. It will be
observed that it is practically flat through-
out the entire range. This was accom-
plished with a unique coupling scheme be-
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tween stages in the r.f. amplifier. This
coupling, as indicated in the circuit dia-
gram, consists essentially of a tuned r.f.
transformer having a 450-turn primary
with a 5-mmfd. capacity connecting the
high side of the primary with the high side
of the secondary. The primary, with its
distributed capacity and circuit capacity
in shunt is resonant at some point below
500 kec. At 1500 kc. the arrangement
functions essentially as tuned-impedance
coupling, as the greater part of the current
flows directly to the high side of the
tuned secondary.

Radio-frequency filters in the leads
supplying voltages to the screen-grid
tubes are, of course, essential, for one of the

-most serious causes of feed-back is con-

duction through common leads. Filters
comprised of resistances in series and
condensers in parallel were found to serve
admirably. Several such filters are used in
each tuned stage. Each filter serves three
purposes.
(a) As an r.f. filter
(b) As a means for securing a desired
d.c. voltage drop

(c) As an a.f. filter, to reduce the line
frequency ripple in the d.c. applied
to the 224’s.

This last effect is particularly important
in the case of screen-grid tubes as they
have a tendency to rectify readily. Any
ripple applied to their elements, especially
their control-grids, modulates the signals
and results in more disturbance in the
output than would occur with any other
type of tube. It is necessary to keep the
peak value of the ripple on the plate below
0.15 volts, that on the screen grid below
0.05 volts, and that on the control grid
below 0.03 volts. Figs. 6 and 7, respec-
tively, indicate the gain per stage in the r.f.
amplifier and the gain in the antenna cir-
cuit.

The rf. transformers are constructed
as follows. The secondary consists of a
single layer wound with 1021 turns of No.
30 enamelled wire. The primary, consisting
of 450 turns of No. 36 d.s.c. enamelled
wire, is wound on a wooden bobbin inside
one end of the secondary.

Cross-Talk

This term is used to describe the condi.

tion that exists when the same station is
(Concluded on page 362)
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A Study of Performance and Possibtlilies

AN ENGLISH OUTPUT TUBE, THE PENTODE

A FEw months ago
Rapio BroabpcasT
published a brief de-
scription of the pen-
tode, a new power out-
put tube which is now
common in England.
Although, as far as the
writer is aware, there is
none available in
Aurnerica at present, it is
certain that if it offers a
real advantage over other tubes some firm
will market it before long; but before this
happens it is desirable that its advantages
and disadvantages should be well known.
In this article the writer gives a descrip-
tion of the tube’s special characteristics,
and explains what it will and will not do;
together with data which he has collected
in the course of a year’s experimenting
with it in receivers intended for commercial
production. At first sight it may seem that
there are no special conditions to be ob-
served when using the pentode, but this
is not the case, although many people in
England still seem to believe so.

. T. Cocking

Several Types Available

The tube which the writer has chosen
for the purpose of illustration in this ar-
ticle is the Mullard P. M. 22; he has
chosen this tube because it was the first
pentode on the market, and becausc he
has thcrefore had more experience with it
than with any other. As a matter of in-
terest, pentodes are now available with
filaments for a two-, four-, or six-volt A
battery, and of several different makes.

As the name pentode implies, the P.
M. 22 has five electrodes, a filament, three
grids.and a plate. It is fitted to the stand-
ard English four-pin base, to which the
connections for filament, control-grid and
plate are taken in the usual way; on the
side of the base, however, a binding-post
is fitted for the connection to the auxi-
liary grid. The electrodes are all mounted
inside each other in the following order:
filament, control grid, auxiliary grid, outer
grid, and plate.

The filament is of the coated type, and
in the two-volt pattern takes a current of
0.3 ampere, but in the six-volt pattern

7
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By W. T. COCKING

Radio Engineer, Receptite Company, London

only 0.1 ampere, like the majority of Eng-
lish tubes. The electrodes are all assembled
in a horizontal position, but they cannot
be seen clearly as the tube is heavily get-
tered. In use, the control grid and plate
are treated in exactly the same way as
those of a triode, the auxiliary grid is con-
nected to the same source of high potential

The writer of this article is a radio
engineer by profession and can
vouch for the accuracy of the facls
given; he has for the last five years
been radio engineer of the Recep-
tite Co., London, England, in
whose laboratory the data given have
been oblained in the course of ex-
perimental work in connection
with the design of receivers intended

for commercial production in Eng-
land.

—THE EprTor.

as the plate; the outer grid, however, is
connected internally to the centre of the
filament, and it is impossible to make any
connection to it.

In Table I are given the maker’s pub-
lished figures for the characteristics of the
P. M. 22. Tt is important to note that when
the tube is used at its maximum plate
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500 1000 2000

and auxiliary grid potcntials, the amplifi-
cation factor and plate resistance are
very different from the rated figures, at
the working point, A (Fig. 4); they are
47 and 27,000 ohms, respectively. This
large difference is principally due to the
higher voltage used on the auxiliary grid,
the maker’s curves being taken at 100
volts only, although individual specimens
vary far more than is the case with triodes.

The plate-current plate-voltage curves
of the P. M. 22 with a voltage of 150 on
thc auxiliary grid are given in Fig. 4; it
will be seen that they are totally differ-
ent from those of any triode. If a perfect
pentode could be made, its curves would
be horizontal straight lines, just as the
curves of a perfcct triode would be
straight lincs inclined at an angle to the
base. Although thc perfcct pentlode can-
not be obtained, FFig. 4 shows that for
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plate voltages above about 60 volts the
curves are almost completely straight.
When voltagcs lower than 150 are applied
to the auxiliary grid the curves are not
nearly so straight, they commence curv-
ing at about 120 volts plate potential; but
when the auxiliary grid potential is higher
than 150 volts the curves approach more
nearly to the ideal, for they are straighter
at low plate voltages and they are nearer
to the horizontal. More than 150 volts,
however, is in excess of the maker’s rating,
and if it were used it would probably re-
sult in a short life for the tube.

To those accustomned to high-resistance
triodes the high plate current of the pen-
tode comes as a surprise. A triode of the
same internal resistance will take perhaps
2 mA., but the pentode takes 22 mA.,
and requires a negative C bias of 10%
volts with 150 volts on the plate; while
the total current requirements are still
greater, for the auxiliary grid takes a
current equal to about 25 per cent. of the
plate current, so at 150 volts the total
current will be in the neighborhood of
27 mA.

Question of Power Oulput

In investigating the conditions under
which a power tube must operate, the
first thing to do is to find out what the
maximum power output is with various
load impedances in the plate circuit, and
at the maximum rated plate voltage and
current for the tube. The easiest way of
doing this is by drawing straight lines
through the point A, the working point,
Fig. 4, which represent the effect of a pure
resistance in the plate circuit, the slope
of the lines being inversely proportional
to the value of the resistance. The maxi-
mum output is calculated by taking the
values for plate voltage and plate cur-
rent at the points where the resistance
load line crosses the grid voltage curves
for the maximum signal voltage which can
be applied without distortion. In this
particular case, if the load is such that it
18 possible to apply to the control grid a
signal voltage the peak value of which is
equal to the negative C bias, then the
plate voltage and plate current should
be taken at the points where the load line
crosses the curves for 0 and negative 21
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P

volts. Then the power output can be cal-
culated from the usual formula:

P

_ (Imax-Imin) (Emax—Emin)
- 8
current being expressed in amperes and
powers in watts, and the percentage dis-
tortion from the formula:
100 [ (Imax + Imin) — Ino]
D= <
(Imax — Imin)

Ino=no-signal plate current

If the curves of Fig. 4 are carefully ex-
amined it will be seen that for high values
of load impedance, above about 6000
ohms, the peak value of the input voltage
to the control grid must be reduced below
the figure equal to the negative C bias in
order to avoid distortion due to the curva-
ture of the tube characteristics at low
plate voltages. With a load of 50,000 ohms,
the input must not exceed 3 volts peak
value to avoid distortion. This is not a
peculiarity confined to the pentode, for
it occurs with triodes also, but it usually
passes unnoticed for with a triode grid
current usually occurs first. Curve B of
Fig. 1 shows the power output with all
loads, and with the input constant at
3 volts for all loads; this curve shows
also that the greatest gain, not undistor-
ted output, is obtained when the load
impedance is approximately equal to the
internal plate resistance of the tube.
Throughout this article the word ‘“gain’’
is used to mean the relation between the
output power and the voltage input to the
control grid, therefore, maximum gain is
obtained when the output per input
grid volt 1s greatest, which occurs
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at different frequencies the gain is differ-
ent, with the result that both high and
low notes are reproduced less strongly
than those in the middle of the scale.
Usually, however, this loss is not serious
with a triode, and if desired adequate com-
pensation can be obtained, either in the

In Fig. 5A is shown the circuit of the
output stage when a pentode is used, and
in Fig. 58 the equivalent electrical circuit
assuming that the transformer is free from
losses and that the leakage inductance is
negligible. In this circmit L represents
the inductance of the loud speaker and

the effective resistance, both multi-
lied by the square of the trans-

when the load resistance and plate Table 1 ormer ratio. Ra is the tube’s plate
resistance are equal. It will be seen resistance, and G is an alternator
that for the higher values of load Constants of Mullard P. M. 22. supplying a voltage equal to mE,
impedance the. output for a given Maz. Fil. Volts 2 Puate Vouts Neg. C. Bias where m is the amp}nﬁcatnon factor
input voltage is much greater than Filamen! Cur- 0.3 amp. 75 s of the tube and Eg is the r. m. s.
with any three-electrode power tube. ren, 1s voltage applied to the control grid.
M“‘fo'us Plate 50 100 -6 At any frequency, then, the current
Power Output of Pentode Au&ifiary Grid 150 125 71 flowing through the circuit is givenby:
olts
a 9 is- ~10% E
The maximum undistorted power Risie e o Lyl 10§ 1= ry mR gz —
output of which the pentode is cap- Amplification 82 at anode and auxiliary grid (R + Ra)? + w?L7]
able when the grid peak voltage 18 Factor 100 volts, control grid zero. where
the maximum which can be applied Higngy came 110 w=2xf +

for a given load is shown by curve a
of Fig. 1, in which the input volt-
age is constant at 103 volts peak
value for loads up to 6000 ohms only.
For loads of higher values the input stead-
ily decreases to 3 volts at a load of 50,000
ohms. It will be seen that the maximum
output when the load resistance has a
value of about 6000 ohms, or roughly
one fifth of the tube resistance, is
totally different from the results with
triodes; and considering the plate volt-
age used the figure for the output with this
load is quite high, being 640 milliwatts.
The grid peak voltage required to produce
this output is only 10} volts. Compare
this with a ux-171A tube, with an out-
put of 700 milliwatts with 180 volts on
the plate, at an input peak voltage of
about 40.

As far as the gain per stage is con-
cerned, then, it is obvious that no other
power tube can compare with the pentode.
But, unfortunately, there is the relative
gain at different loads to be considered.
No loud speaker which has yet been in-
vented offers the same load impedance
to the tube at all frequencies, consequently

‘% :XSO volts fs

Fig. 5

The anode and auxiliary grid should always have the same
potential applied to them.

amplifier or in special output -circuits.

There are two ways in which the rela-
tive gain at various frequencies can be
found. One way is similar to that em-
ployed to find the output of a tube with
various load resistances. But, as the loud
speaker load is wusually inductive, a
straight line cannot be drawn on the
tube curves to represent it accurately; it
is necessary to draw an ellipse, and the
method then becomes more complicated.
Another way, and by far the easier, is to
calculate the current through the loud
speaker at various frequencies. It is, of
course, necessary to know what the rela-
tive currents at various frequencies should
be. otherwise any results would be use-
less, for there would be no standard of
comparison. It is unfortunate that data
as to the constants of so many of the
loud speakers on the market are unknown,
except to their makers, and sometimes
even to them! The writer has chosen
for illustration one of the best English
reed-drive type loud speakers (similar
to an ordinary magnetic cone—Ed:lor),
the Amplion “Lion,” and its effective re-
sistance and reactance are given in Fig.
2, curves A and B, respectively. It is neces-
sary to give a curve showing the react-
ance at various frequencies, as the induc-
tance is not constant. but decreases with
an increase of frequency; the effective
resistance increases with frequency owing
to losses in the iron.
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In Fig. 3 curve c, this current
is shown for a pentode of 27,000
ohms plate resistance with the
Amplion loud speaker, and in curve
p for the same tube and speaker when
the output transformer has a step-down
ratio of 4-1 instead of 1-1. It must
be emphasized that these curves do not
show actual values of current, but merely
relative values, and that for easy compari-
son they are all made to coincide at one
frequency. Now these two curves alone are
useless, for the shape of the correct curve
is unknown; that is, the shape of the curve
which, in practice, would give the best
results. Curves A and B of Fig. 3 give the
relative current with triodes of 1000 and
2000 ohms resistance respectively, and it
can be taken that any curve falling be-
tween these two limits will be satisfac-
tory; for the loud speaker manufacturers
recommend for best results an output stage
having an impedance of between 1000
and 2000 ohms. It is worthy of note that
the current must be very much greater
at low than at high frequencies, as with all
reed-drive type loud speakers; and that
at any frequency the sound output is pro-
portional to the square of the current.

Moving Coil Speakers and Penlode

The curve (c) for a pentode with a 1-1
output transformer shows that the current
variation over the entire frequency band
is but small, as the variation of the speak-
er impedance at different frequencies is
almost completely swamped by the high
tube resistance. This curve cannot be
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considered satisfactory, for it indicates
poor reproduction of the bass notes; a note
of 50 cycles would be reproduced at only
one-tenth of the amount with a 2000-ohm
triode. This is amply proved in practice,
for bass notes are almost inaudible. Curve
D, however, when a 4-1 transformer is
used is very similar to those for 1000-
and 2000-ohm triodes, and as would be
expected there is no audible difference
between a 2000-ohm triode and a pentode
with a 4-1 transformer, provided that the
volume is small. That is where the trouble
comes in, for, from what has just been
said, it can be seen that for use with the
best reed-drive type loud speakers, the
pentode is useless unless a suitable output
transformer is used to make the load im-
pedance high. But, if the load impedance
is high, the undistorted power output is
greatly reduced, although the stage gain
1s increased. In the particular case men-
tioned, when the 4-1 transformer is used
with the Amplion loud speaker, the load
varies between 13,000 and 200,000 ohms,
and the maximum undistorted power out-
put is consequently only about 85 milli-
watts; which can hardly be considered
sufficient for good quality if reasonable
volume is desired. The control grid input
for this output is but 3 volts peak.

When a loud speaker of the moving-coil
or dynamic-cone type is used the results
are different, for this type of loud speaker
requires constant current at all frequen-
cles; so that it would seem to be ideal with
a pentode. The usual impedance varia-
tion is between 1000 and 4000 ohms over
a range of 50 to 5000 cycles, being greatest
at high and low frequencies and least at
a frequency somewhere about 500 cycles.
[Tbe author is speaking of English speakers
—Editor].

In practice, with a low-resistance triode,
this causes a falling off in the current at
botb high and low frequencies; tbe plate
resistance of the pentode is so high, how-
ever, compared with the speaker imped-
ance that the variation makes a negli-
gible difference to the total circuit imped-
ance; and it is this total circuit impedance
whicb alone limits tbe current. Tbe result
is that the current remains constant over
the whole frequency range, which, with
this type of speaker, is what is wanted.
It should be carefully noted tbat tbe cur-
rent will only remain constant provided
that the speaker impedance is small com-

ared witb the tuf)e s plate re51stance,

or only tben is any variation in its im-
pedance swamped. This means tbat if a

transformer ratio is used to get a large
stage gain, the tone of the reproduction
will be neither better nor worse than with
a triode, but that the power output will
be small due to the effective speaker im-
pedance being higb compared with the
plate resistance. On the other hand, if
the effective impedance is adjusted to be
about 6000 ohms, the power output will
also be at its maximum (640 milliwatts)
and tbe variations of the speaker imped-
ance will be swamped by the relatively
high tube resistance, with the result that
the current will be constant at all fre-
quencies and a fair output will be ob-
tained. Theoretically, the moving-coil
loud speaker would work much better
with a pentode than with a triode as re-
gards tone, but in practice so much
depends upon the whole design of the
loud speaker. With some speakers the re-
sults are improved, with others they are
the same, while with still others they are
distinctly worse. Many speakers of this
type have a pronounced resonance at some
high frequency, and while this is not seri-
ous with a triode, and is even sometimes
advantageous owing to tbe falling cur-
rent at high frequencies, with a pentode
it often makes reproduction sound shrill.

A Look at the Fulure

It will be seen from the foregoing that
it is useless to expect good quality from a
pentode with a reed-drive loud speaker
unless only a small output is required,
when a ste;{ down output transformer can
be used /ith many moving-coil loud
speakers, however, the results are at least
as good as with a triode, while the power
output is not much different from that
of a triode on tbe same plate voltage,
the input voltage to the control grid to
produce this output will be only about one-
third to one-quarter of that necessary
with a triode.

The chief use for the pentode seems to
lie in inexpensive receivers whicb make
no pretense of giving the best quality,
and wbere compactness and low cost
are of prime importance. It is worthy of
note that no English firm is at present
using it in tbeir best receivers; it is con-
fined to their cheaper models and to
portable sets, where weigbt is a great con-
sideration. In this connection the large
gain which can be obtained from the pen-
tode with a bigh-impedance load often
enables tbe audio-frequency tube between
the detector and the power stage to be

omitted. Also, most of tbe cbeap cone
loud speakers, such as are used witb these
sets, have a fairly high impedance, usually
about 20,000 ohms and upward, so that
no output transformer is necessary for
tone correction.

Any output transformer or choke which
is to be used in the plate circuit of a
pentode must have a mucb higher induc-
tance than is necessary with a triode,
owing to the higher plate resistance. An
inductance of between 40 and 80 benries
is usually considered satisfactory.

As the present tendency in radio is
toward better and better quality, it
seems probable that the present popular-
ity of tbe pentode will decline; particu-
larly as, even now, triodes are available
giving larger power outputs witb a fairly
large stage gain. In this connection a
recent addition to power tubes in Eng-
land is the Marconi P. 625, which 1is
rated to withstand 250 volts on the plate
with a current of 24 ., and a negative
C bias of 24 volts. It has an plate resist-
ance of 2400 ohms and an amplification
factor of 6, giving a mutual conductance
of 2.5 mA./v; the undistorted power out-
put is approximately 1000 milliwatts. The
filament is of the coated type and requires
a current of 0.25 ampere at 6 volts. Now
this tube will give a stage gain of about
one-fifth of that which can be obtained
with a pentode with a load of 20,000 ohms,
but it will give an undistorted output of
about 12 times that with the pentode. It
is true that the plate voltage required is
nearly double, but this is of little moment
nowadays when socket power units are
commonly used. If the pentode is used
with the best load for power output the
stage gain is about three times that of
the P. 625 tube, but the latter tube still
gives a greater output, about 1.5 times.

It is the writer’s opinion, therefore,
that there is little advantage to be gained
by using a pentode in place of a really
good triode power tubc, the only thing
mn which it scores is in stage gain; and
its superiority bere is not sufficient to
make its use worth while, except in re-
ceivers where quality is only a secondary
consideration, such as lightweight port-
able sets. This latter type of set is very
popular in England, and tbe pentode is
becoming very common in them, due
solely to its higb stage gain, for the
bigb plate current does not make for
economical operation from small dry bat-
teries, which have nearly always to be used
in these sets.

DESIGN OF THE COLONIAL MODEL 32 A.C.

(Continued from page 359)
picked up at several different points in
the band. It results from poor selectivity
in tbe first r.f. tube on signals of sufficient
intensity to overload this tube. When the
first tuned circuit is not sufliciently selec-
tive to prevent two different carriers from
simultaneously reaching tbe grid of the
first r.f. tube, a scries of beat frequencies
will be set up in the plate circuit of the
first tube as well as the interference caused
by the modulation of either carrier, by the
audio component of the othcr carrier.
Their amplitude will vary with the com-
bined amplitudes of the two carriers.
When the receiver is located in the vicinity
of several broadcasting stations, these
beat frcquencies become very important
in the creation of cross-talk. To prcvent
thic cross-talk which occurrs when the volt-
ages impresscd on the grid of the first tube
are sufliciently high to causc it to draw
current, a 750,000-ohm resistance shunted
by an r.f. by-pass condenser is placed in
series with the r.f. inductance in the d.c.
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path of the grid current. This reduces the
d.c. voltage on the grid without reducing
the r.f. signal. At the same time any slight
grid current flowing through it increases
the negative voltage on the grid due to tbhe
IR drop through the resistor. In this man=
ner the selectivity of the first tuned circuit
is preserved and cross-talk eliminated.

Volume is controlled by variation of the
cathode potential with respect to the other
elements of the tube, at the same time
varying the antenna input by neans of a
10,000-ohm potentiometer on the same
shaft as the bias unit. The volume control
is a 75,000-ohin variable resistance which
acts as a grid-biasing resistor or more
properly as a cathode bias and resistor.

A screen-grid tube is used in this re-
ceiver as a detector. By shunt feeding
through a 400,000-ohm resistor, 280 volts
are applicd to its plate. Plate rectification
is uscd and thc graph of Fig. 8 shows the
gain of this tube as a detector as well as
the high audio-frequency output available
without ovcrload.
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The characteristics of the loud speaker
were taken by a series of sound pres-
sure measurements. The procedure em-
ployed was as follows: A radio-fre-
quency carrier of constant amplitude,
modulated at audio frequencies by a
variable beat-frequency oscillator, was in-
troduced into the input of the receiver.
A corrcction for the pressure increase
due to the reflection from the micro-
phone was made on tbe basis of an
equivalent sphere. A typically representa-
tive curve of the Model 32 receiver is
shown in Fig. 9.

This measurement is actually a complete
overall fidelity measurement of the entire
receiver. It tells the complete story of the
fidelity of reproduction and takes every
factor into account, including side-band
distortion, audio amplifier characteristics
and speaker characteristics. The charac-
teristics of the speaker itself may be de-
termined by comparing the sound pressure
curve with the fidelity curve previously
given.
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y lleac(yWo
New

.30" 7 6 g |
QustomBuilt

COMPLETE
UNITS
Factory-wired
and Tested

ASSEMBLED
and
OPERATING
PERFECTLY
in

TWO HOURS

Ten-Kilocycle Tuned
Band-Filter with flat-
top, Straight-side tun-
ing curve,

Tuned Screen-Grid
R. E. Amplifier with
World-Wide Range.

Push-Pull Power Am-
plifier, using new
245" tubes.

|T HAS EVE RYT H I N G Tremendous volume,
I © with a rich, vibrant
tone that is revolu-
HE new Hammarlund “HiQ-30" caps the climax of five years of custom-radio designing with Wy 1% meadio
two years of Screen-Grid development. Its epoch-making **Band-Filter” Circuit, originated and One-Dial Operation.

wused exclusively by Hammarlund the past year, is the most advanced obtainable. Its parts are the 2 1 .
. . : : f Choice of Finest Cabi-
finest—precision-designed especially for this truly great receiver. nets and Speakers.

The distance-getting ability of the “HiQ-30" is amazing. Stations do not merely “roll” in— Completely-Shielded A.
they “SNAP” in, one at a time, free from cross-talk and background noises. No hum, no buzz C.and Batsery Models,
—nothing but the crystal-clear program with startling realism and rare richness of tone, with Cadminm-plated

e 3 metal chassis.
A connection is included for reproducing phonograph records through

the amplifier—as you have never heard them before. COMPLETE

Here is engineered radio perfection, clothed with beauty that delights ptet e )
the most fastidious. And all so easily acquired by either assembling it your- $139.50 to
self with factory-tested units, or having it installed by your local custom-radio $1175.00
builder—at a price far less than any factory-built receiver that even ap- :
proaches the “HiQ-30" in quality.

Don’t buy or build 47y radio at any price until you getall of the *HiQ-30"
facts. The 48-page ' HiQ-30 Manual’’ tells the story. Use the convenient coupon.

HAMMARLUND - ROBERTS, INC.
424-438 W. 33rd Street, New York
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No. 301

UTPUT transformer ratios required for
use with cone or horn type loud speaker
are shown on the chart on Sheet No. 302.
This chart, reproduced from a recent bulletin
of Ferranti, Inc., covers ‘the range of loud
speaker impedances from 0 to 6500 ohms and
tuhe impedances from 0 to 15,000 ohms. On
Sheet No. 297 in the Sept., 1929, issue, a chart
was given of output transformer ratios for use
with moving-coil type loud speakers.
In the case of horn and cone tys)]c loud speak-
| ors the bulletin suggests that the impedance
used in determining the travsformer ratio
should be the impedance of the
loud speaker at about 200 cycles.

Rapro Broapcast Laboratory Information Sheet Oc[ober, 1929

Output Transformer Ratios

quency varies from 1000 to 30,000 ohms between
200 and 5000 cycles, ideal results are not possible
but transformer ratios determined as indicated
above will give bestresults. As an example of the

manner in which the impedance of a magnetic
loud speaker varies we show on this sheet an im-
pedance curve the Western Electric 540 AW.

An example will help to make perfectly clear
the use of the chart on sheet No. 302.

Fxample 1. A loud speaker has an impedance
of 4000 ohms at 200 cycles. It is to be uscd ina
push-pull circuit using two tubes each with a
plate impedance of 5000 ohms. What trans-
former ratio is required?

Two 5000-ohm tubes in push-

The impedance at this frequency

pull give a total impedance of

may with fair accuracy be taken

-
w0 T

20000 |8 W £.53 AW Magutic A
Pype Lowd Sprasor

A 10,000 ohms. Referring to the

as 2.5 times the d.e. resistance of

chart we find the horizontal line

the winding. That is, a loud 1
speaker with a d.e. resistance of

2000 ohms has an impedance at

v corresponding to a loud speaker
of 4000 ohms impedance inter-
A sects the vertical line corres-

200 cycles or approximately 2000 A ponding to a tube impedance of
times 2.5 or 5000 ohms. — 10,000 ohms at a point corres-

Owing to the fact that the imped- ° E ponding to a transformer ratio of
ance of cone type loud speakers fre- Pt 1 Cvous 1.6 to 1.

No. 302 Rapto Broapcast Laboratory Information Sheet (Qctober, 1929
Output Transformer Ratios

! 6500
6000
5500
5000 vt
4500 //
4000 5?// A
3500 :§§ ”//

LOUD SPEAKER IMPEDANCE IN OHMS

20,
>
3000 ;E¥>,,/’
| 2500 v g
2000 - ==
1“ Ratio =
1500 v 2
P 1/)&
1060 7
P /5/
500 7 ?‘/
0 =
0 2000 4000 6000 8000 10,000 12,000 14,000
TOTAL PLATE IMPEDANCE |
NO. 303 Rabpro Broapcast Laboratory Information Shect Oc tober, 1929

“Power”’ and “‘Linear”’

OWER detection” and “linear detection”

are two terms frequently used to describe
certain characteristics of new receivers. On this
sheet we explain briefly what these two terms
mean.

A power detector (according to the popu-
lar definition) is one’ operated at fairly high
values of input voltage. Power detectors are
frequently followed by a single stage of audio
frequency amplification because sufficient a.f.
voltage can be ohtained from them to load up a
power tube. 1t should be realized, bowever, that
power dctectors are unot always followed by

single audio stages but may be followed by a
‘ two-stage audio amplifier. The important

factor is the signal level at which they operate.
Accurately defined, however, the power dctec-
tor is one from wbich sufficient power may be
obtained lo opcrate a loud speaker directly.

Ordinary dctectors operate on what is called
a “"square law,” that is the a.f. output voltage
i Fmportionnl 1o the square of the rf. input
voltage. Such deteclors produce some distor-
| tion especially if the r.f. input is modulated at

Detection Explained

fairly high percentages. The distortion reaches
a maximum of 25 per cent. when the input
signal is modulated 100 per cent. The present
tendency in broadcasting is to increase the
modnlation to 100 per cent. so as to utilize as
completely as possible the output of the trans-
mitter. Linear detectors will produce very little
distortion on 100 per cent. modulated signals
and it is for this reason that this type of de-
tector is increasing in use.

A detector is “*linear” when its a.f. output is
directly proportional to the r.f. input. Such
detectors produce a distortion of ahout 10 per
cent., with 100 per cent. modulated signals in
eomparison with the 25 per cent. distortion pro-
duced by square-law detectors. The decreased
distortion ({from 25 to 10 per cent. ) duc to
the linear detector is readily noticeable to the

ear.

1t should be pointed ont that the fact that the
detector operules at high signal levels does not
necessarily mean that it is linear. C-bias detec-
tors are linear over only a simall portiou of their
opcraling churacteristic.
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STRAYS FROM THE
LABORATORY

(Continued from page 349)

the courage to make this plain and
straightforward statement in the face of
what is apparently a distinctly different
tendency.

“For the past eight years the writer has
had charge of the radio market news
broadcasting for the United States Depart-
ment of Agriculture and I feel that any-
thing said in the interest of the farmers
by technical radio men indicates an ap-
Ereciation of a situation with which we

ave been dealing for a long time.

“At the present time there are more
than a hundred radio stations broadcast-
ing crop and market reports for the benefit
of farmers. This information is handed to
the radio stations by the branch office
representatives of this Bureau located in
different parts of the country. All of these
offices are connected by leased wire and
all of the wire lines lead into the Wash-
ington office, so that every branch office is
in touch with every other branch office
and with headquarters. In a sense our
service is that of chain broadcasting al-
though the information is not poured into
a single microphone but the information
is disseminated over our leased wires and
broadcast by each station.

“In order to avail himself of this vital
market information, upon which the suc-
cess of his farming largely depends the
farmer must have a radio set that is se-
lective enough to make certain selections
among radio stations and sensitive enough
to bring in clearly stations during the day-
time that may be 100 or 150 miles away.

““ Although the aim of the electric power
interest is to provide the farmer with elec-
tric light and power as rapidly as good
business will permit, nevertheless there
is a potential market of nearly six million
homes not provided with the facilities for
using modern electric sets.

“In the last eight years this office has
tried out a great many types of battery
operated radio receiving sets and I believe
that if a three- or four-tube set capable of
meeting the requirements which I have
briefly sketched could be devised there
would be a very good market for it.”

GRID LEAK VS. BIAS
DETECTION

(Con{inued from page 352)

with very small signals. The lower plate
voltages give somewhat better small-
signal sensitivity. The sensitivity of the
c-324 bias detector is slightly less than
the sensitivity of the c-327 grid-leak de-
tector. Fig. 6 shows that the sensitivity of
c-3214 bias detector exceeds the sensitivity
of the c-327 grid-leak detector when the
effective amplification in the preceding
radio-frequency stage is included.

In conclusion the writer wishes to thank
D. F. Schmit for helpful comments and sug-
gestions and to acknowledge the assistance
of members of the Cunningham Laboratory.
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EVEREADY
RAYTHEON TUBES
FOR

TALKING

PICTURES
AND

TELEVISION

ARE DEFINITE CONTRIBU-
TIONS TO THIS NEW SCIENCE

EVEREADY RAYTHEON is at the
front in television . . . with both
transmitting and receiving tubes
of proved dependability and per-
formance.

The Eveready Raytheon Foto-
Cell is a long-life transmitting
tube for talking pictures, made in
several standard types. Also used
in television. Foto-Cells to special
specifications will be made at rea-
sonable prices.

The Eveready Raytheon Kino-
Lamp for television reception is
the first tube developed commer-
cially which will work with all
systems. Its glow is uniform over
the entire plate. Its reproductive
qualities are perfect, without the
need of mirrors or ground glass.
The performance of each tube is
carefully testedin our laboratories.

Correspondence is invited from
every one interested in television
and talking pictures.
NATIONAL CARBON CO,, Inc.
General Offices: New York, N. Y.

Unit of T

M is & and Carbon
Union Carbide > ™\ Corporation

EVERFADY
RAYTHEON

Trade-marks

your radio

set stand the “visitor test” @

Your set may seem “good enough”

but do your friends share youropinion
of its quality? It will always be open
to unpleasant criticism until you get
exact reproduction of the studio
broadcast. No matter what kind of a
set you have it can be made tone-true
by replacing the inferior transformers
with one of the AmerTran audio

systems.

You will get music from your old set
that you never thought possible be-
fore—and it doesn’t make any differ-
ence how old or out of date it iseither.
With the AmerTran Power Amplifier
(Push-Pull for 210 tubes) and the ABC
Hi-Power Box you can make your old
set as modern as any set, regardless of
price —and have the finest toned set
possible commercially.

See your dealer or write to us.

AmerTran Push-Pull Power
Stage (illustrated above)—
completely wired withinput
transformer and a chofce of
4 output transformers de-
pending on speaker and
power tubes. Price, e~st of
Rockies—lesstubes—$36.00.

AmerTran DeLuxe Audio
Transformer, (illustrated
above.) Standard of Excel-
lence, 1st Stage; Turn Ratio,
3: 2nd Stage; Turn Ratio, 4.
Price, each $10.00.

AMERICAN TRANSFORMER COMPANY

Transformer Manufacturers for more than 29 years

73 Emmet St.

Newark, N. J.

AMERIRAN
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A BIG Load Off
the Service Man’s Chest

Trouble

Shooter’s

Manual
by JOHN F. RIDER

The first comprehensive volume
devoted exclusively to the topic
uppermost in the mind of every
man who repairs or builds a radio
receiver. . . . No more torture
tracing circuits . . . Instant
service information . . . How to be
a successful service man . . . The
most valuable Radio Service Book
ever published.

22 Chapters Cover: Service

* Proced-
ure, Practical Application of Analysis,
Vacuum Tubes, Operating Systems, Aerial
Systemss, A Battery Eliminators, Troubles
in A Eliminators, Trouble Shooting in A
Eliminators, B Battery FEliminators,
Troubles in B Eliminators, Trouble Shoot-
ing in B Eliminators, Speakers and Types,
Audio Amplifiers, Troubles in Audio Am-
plifiers, Trouble Shooting in Audio Ampli-
fiers, Troubles in Detector Systems, Radio
Frequency Amplifiers, Trouble Shooting
in Radio Frequency Amplifiers, Series
Filament Receivers and Testing and Test-
ing Devices.

Wiring Diagrams of these
Commercial Receivers:

Radio Corp. of Amer. Federal
Atwater-Kent Crosley
Zcnith Majestic
Fada Stromberg-Carlson
Stewart-Warner Grebe
Philco Freshman
Frced-Eisemann Kolster
All-American Day-Fan
Colonial Workrite
Amrad Spartan
Dcforest Ware
Garod Kennedy
Operadio Sleeper
Magnavox Grimes

More than 200 different models
of commercial radio receivers . . .
old and new . . . many never pub-
lished before.

240 pages 8% x11”
Black Flexible Fabrikoid Binding

PRICE $3.50 POSTPAID
This book will be worth hundreds of
dollars lo you

RADIO TREATISE CO.
1440 Broadway, Ncw York City
sesssssscos USE THIS COUPONssssssaasas

Scnd mc the Trouhle Shooler’'s Manual. Xlcre is
my moncy.

INAINEL (s e Tpiwiarslsiorers ot ariaiaiolsiaterstolsialsrerate s diatorerele sloommme .

Address. .......... 50 d0n 3000 W0 0 WL SWNES SIS -

RADIO BROADCAST

AUTOMATIC VOLUME
CONTROL

(Conlinued from page 357)

“free” end of the sensitivity potentiometer
and ground is an equalizing arrangement
which tends to keep the attenuation con-
stant over the whole broadcast band.
The ten-ohm resistor in series with the
sensitivity potentiometer is to prevent
the signal from being cut off entirely by
this control.

To select a station with this receiver
the operator depresses the ‘“silent key”
and rotates the ‘“station selector knob.”
To make the approximate tuning adjust-
ment he observes the selector dial, and
after this he observes the needle of the
“visual tuning meter’’ for the accurate
tuning. The selector knob is moved slowly
back and forth over a short distance until
the maximum deflection of the meter
pointer, in the direction of the arrow on the
meter dial, is obtained. The silent key
is now released and the signal is heard
from the loud speaker. Now the manual
volume eontrol is adjusted, if necessary, to
seeure thc proper room volume. When
tuning from station to station the above
procedure is also followed, but the manual
volume control seldom will require re-
setting.

Mechanically this receiver is of similar
construction to the Nos. 611 and 612
reeceivers. The pictures accompanying this
article, Figs. 1, 2, 3, and 8, illustrate the
construction of the chassis.

HAVE YOU PERSONALITY?
—THEN SELL IT

(Conlinued from page 325)

genuine sincerity stands out as it never
did before. We are in a hypocritical period,
not because we like it, %ut because we
haven't yet worked out of it and beyond
it. -

It is a fault of this period that we fail
sometimes to make a real profit and build
true friends out of acting naturally, but
think that to succeed, we must put up a
bluff at seeming to be something which we
are not.

My advertising advice to radio retailers,
concretely, is as follows:

(1) Use manufacturer’s cut and copy service, but
put somcthing of your own into its use.

(a) Occasionally, perhaps often, run such
advertisements as they come to you.

(b) Study them for style, approach, display,
and learn from them something about
how to have your own advertisements
prepared.

(c) M they scem to lack anything, write your
opinions to the people who put them out
and thus help to make thcm better.

(2) Trcat your own advertising very seriously.
It is your message to your own trade. }f a true
message it should win friends by its sincerity. If
you are a good, honorable chap at heart, the most
profitable thing for you is to have everyhody fecl
that to be trne. Most people are really that way.
The biggest response there is the response to
sincerity. If you are a successful fakir by nature,
you won't come hcre for advice anyway and you
won't take it when it is given.

Both 1nerchandise and mcrchandisers
can win on their merits, provided those
merits include the very important onc of
being able lo preseni lheir case well. This
means for you the devclopment of sales
and advertising skill. Don’t leave all your
advertising work to Lhe manufacturer.
Gcet in to it up to your neck yourself.

ROBERT S. KRUSE

Consultant and Technical Writer

103 Meadowbrook Road, West Hartford, Conn.
Telephone Hartford 45327
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SERVICING

—1is it an asset or a
liability to you?

OW many radio dealers are there who having

tried to operate their own servicing depart-
ment have given it up in disgust and ‘‘farmed
out’” the work to an outside service agency?
Throughout the retail trade radio servicing has
occasioned more grief and put more red figures
in the ledger than any other branch of the radio
business.

Yet it has been demonstrated time and again
since the Weston Model 547 Radio Set Tester
was brought to perfection and put on the market
that radio servicing can easily be made one of the
most profitable departments of radio retailing.
With this set tester the service man's work is
reduced to a certainty. INo more is it necessary
for the service man to waste time hunting for
trouble. Model 547 gives him the answer in-
stantly. The speed with which his work is ac-
complished reduces the cash loss occasioned by
waste of time and enables him to do ten jobs in the
same time it formerly took him to do four.
Furthermore, his work is final.

Once the job is done there is no necessity for a
return call and the customer is satisfied and
becomes a friend of the organization which uses
the Model 547 Weston Radio Set Tester as its
‘‘trouble shooter.”’

Weston Model 547 is provided with three
instruments —all 3%’ diameter and furnished

with takelite cases. Carrying case, movable
cover, panel and fittings also are made of sturdy
bakelite.

A. C. Voltmeter—750/150/16/8/4 volts. The
three lower ranges are brought out to the Tester
plug, and all five ranges are brought out to
binding posts. 750 volt range is for testing
secondaries of power transformers. 16 volt range
is to provide for 15 volt A. C. tubes. Operations
have been reduced—only one selector switch being
necessary.

D. C. Voltmeter—High range increased to 750
volts. Other ranges —250/100/50/10/5 —all six
ranges brought out to binding posts and Tester
plug.

D. C. Milliammeter — Double range — 100/20
M. A. provides for lower readings with better
scale characteristics.

Tests —On A. C. sets the heater voltage and
plate current can be read throughout the test
while the D. C. voltmeter may be indicating plate
bias or cathode voltage.

Self-contained, double sensitivity continuity
test provided. This can also be used for meas-
uring resistance as well as testing for open cir-
cuits. Grid test can be made on A. C. or
D. C. screen grid tubes—also the '27 tubes
when used as a detector — without the use of
adapters. Two sockets on the panel—UY tube
adapters eliminated.

WESTON ELECTRICAL
INSTRUMENT CORPORATION

604 Frelinghuysen Avenue Newark, N. J.

PIONEERS ,@-
SINCE 1888 (Kao A

B\
INSTRUMENTS
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Thordarson
Transformers

and Chokes

For Use With
“245” Type Power Tubes

and

“224” Screen Grid

Power Detectors

Input Couplings

Single ¢¢243'* tube, from any audio amplify- R.260  $£5.00
fng tube, use any oneof Lhree trnnsformrrs R-300 8.00
{R-400 especially suited to '‘226”’ and '‘227"’ R-400 9.00
tubes)

Push-Pull ¢¢245'* tube, from any audic am-

plifying tube. Use 1-to-1 ratlo input trans-

(T P e e Uy . S T-2408 §8.00
Use 2-to-1 ratlo input transformer...ccccueeeveee T.2922 12.00

Sercen grid power detector ‘224" to any
single power tube, use ‘‘Autoformer” for
choke-resistance type of standard circuit.....

Sereen grid power detector ‘224°? to any
push-pnll power tubes use R- 190 Autoformer
for parallel feed to detector plate and 2-to-1

coupling transformer......coceeeerincriorensininnnnes T-2922

Speaker Couplings

Single ¢6245*° tube to dynamic speaker with
built-in transformer, to cone speaker, or to
magnetic speaker—Use either one or two |
(L G 11 3 1 LS —— |

6.00
2.00

T-2876
T-2901

)

Use choke-condenser couplmg employing

one choke.. 5.00

Single ¢¢245°* tnbe to moving coil of dynam-

ic. speaker—-Use transformer........ccooocceeeeens T.2902

$12.00
Push-pull ¢4245°* {ubes to dynamic speaker
with built-ln transformer, to cone speaker,
or to magnetic speaker—Use coupling trans-
former.....coeee comune. T-2880 $12.00

Use choke coupling, employing double choke T.2420 8.00

Push-pull ¢245°* tnbes to moving coil of

dynamic speaker—Use ecither one of two

transformer Y T-2629
! T.2903

£10.00
12.00

Filament Supplies

For six 224" screen grid tubes or six
*'227"" tubes—Use filament transformer (10.5
BmMpS At 2.5 YOS} .evirrremreene corrrrrrrrrennessnns son $9.00
For two '‘224’° tubes or two ‘227"’ tubes
und one or two *226” tubes use double volt-

e SGranSEOTINE. ¢ g s -dadssiiaeeae - -ohi - 3 £6.00

T-3081

Power Compacts

For filament current, plate current and blas
on **245” push-pull power stuge, aiso plate
current for set. Contains filter chokes.

Uses one 280 rectifier tube.....cooovviveiiiennennees $24.00

R.245
For filament current, plate current and grid
bias on single **243°” puwer tnbe and one
**226’" audio tube, also plate current for set.
(Requires extra T-3081 filament transformer.)
Contains filter chokes...ccceiineniiiecicnnernnnnne

R.480

£17.00

TRANSFORMERS

Thordarson Electric Mfg. Co.

Transformer Specialists Since 1895

WORLD’S OLDEST AND LARGEST
EXCLUSIVE TRANSFORMER MAKERS

Huron and Kingsbury Streets
Chicago, Ill., U.S.A.

TYPE 360
TEST OSCILLATOR

One of the new test oscillators for the
radio service laboratory is now ready. It
will deliver a modulated radio-frequency
voltage at any point in the broadcast
band (500 to 1500 kilocycles) and at 175
and 180 kilocycles. The tuning control
is calibrated with an accuracy of 2 per

30 State Street
Cambridge, Massachusetts

cent.

The Type 360 Test Oscillator is in-
tended to be used for neutralizing, gang-
ing, and tuning of the radio-frequency
stages in a receiver, and it is fitted with
an output voltmeter for indicating the
best adjustment.

Price $110.00
GENERAL RADIO COMPANY

274 Brannan Street
San Francisco, California

= — &= _________________________l]

!
BALANCED
TUNING

HAMMARLUND

“Battleship’ Condenser
EAL One-Dial

matched to within 4 of one percent of

Control! Units are

each other. Absolute precision obtaincd
by mounting a llammarlund Equalizing
Condenser in the recess of each section.

Warpless, die-cast frame, with terminals
on Bakclite strip underneath. Non-corro-
sive brass plates.

Two capacities: (350 mmfd. and 500 mmfd.)
2, 3, and 4 gang models.

Write Dept. RB10 for Folder

Hammarlund Manufacturing Co.
424-438 W. 33rd Street, New York

Zeh Bouck
says:
“MORECROFT
15 the finest engin-
cering interpreta-
tion of Radio’s
first quarter cen-

tury we have.”

john H. Morec oft
Second Edition—Revised and Enlarged

Principles of Radio
Communication

BY JOHN H. MORECROFT

Again Mr. Bouck says: “No radic book has
ever been of greater utility to the engineer and
student than this classm—the only reliable
reference of its kind six years ago and today
the most astounding collection of answers to
technical questions from the analysis of radio
frequency phenomena in terms of complex
formulae to why a particular amplifier howls.”

$7.50

JOHN WILEY & SONS, Inc.

440 Fourth Ave.,, New York

Please send me Morecroft’'s RADIO COMMUNICA-
TION for free examination. Within ten days after its
receipt, I will either return the book or send you $7.50.

. N A, ottt itiieeetrenneennosessneroneesnseonoronnns

Jo Bethoe Radic J T P P R T p— e g P YT TR
ammarlund |
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ARE USED SETS LIKE USED
CARS?

(Conlinued from page 322)

dealers in Omaha, Kansas City, St. Louis,
Cincinnati, Milwaukee, Lowsville, Chi-
cago, Pittsburgh, Boston, and other large
cities have found a way to slaughter the
useless, decrepit old cars that, though
worth no more than a ten dollar bill in
the used car market, are continually reap-
pearing as trade-ins on new sales. Further-
niore, the cooperatively operated junk-
yards are in many cases paying dividends
out of the proceeds of the secondhand
parts business they do; and, even in the
one or two cases where the junk-yards are
not yet paying their own way, the dealers
who finance them consider the investment
a wise insurance against the loss that the
old cars might cause them if permitted to
return into the used car market.

The used-set problem is just commenc-
ing to assume serious proportions in the
radio trade. Those proportions, however,
will become more serious as the years go
on. And if the radio dealers, by adapting
one of the proved successful automobile
plans to their needs, or by devising a
sound plan of their own, can avoid the
experiments and costly mistakes that will
conie if they wait until the problem is
beyond control, it seems that a little study
of the accompanying table wouldn’t be
wasted effort.

THE RADIO DEALERS’
ADVERTISING DOLLAR

(Conlinued from page 333)

Where newspaper and billboard ad-
vertising is used to blanket the territory,
direct-mail advertising should be used
for a concentrated drive on a list of pre-
ferred prospects.

Supplementary Advertising

The 1nost effective forms of supplemen-
tary advertising in use by dealers are:

1. Catalog and Individual Folders. These can
form a remarkably complete and effective supply
of literature covering every possible requirement.

2. Store Signs. Large outdoor advertising signs,
illuminated window displays, decalcomanias and
other attention-compelling items for store fronts
and interiors.

3. Lantern slides. These can well consist of an
assortinent of colorful slides illustrating receivers
and loud speakers for advertising in any of the
various ways slides are used.

4, Novelties, such as blotters, balloons, calendars,
matches, fans, etc.

When the dealer is pressed by printing
salesmen who wish him to use their direct-
mail circulars, by newspaper advertising
representatives who extol the merits of
their medium, the combined experiences
of the dealers covered by this survey
should be of great help. The dealer’s dollar
must be ellective.

PROFESSIONALLY SPEAKING
(Continued from page 336)

first station at 9:30 and so on, through
the entire evening.

The call for remote-control apparatus
has been felt in the “high-brow™ service
shops on Park Avenue. InJ uly, one such
service organization had orders for two
sets of apparatus which would enable
the radio set, installed in the servants’
quarters, to be operated from any part of
a large apartnient. The cost of the appara-
tus could go as high as $2000 for each
installation. At that time no apparatus
was generally available, and.the service
engineer either had to design his own
equipment—which would cat up his

368 e

profits—or to delay on the sale until such
apparatus was available.

~abinet manufacturers may see some
cause for worry in the advance of remote-
control apparatus. They may reason that
future sets will be installed in a closet, or
in thc basement, or somewhere else out of
sight, and controlled by plugging a loud
speaker and a push-button arrangement
into outlets in each room in the house.
The radio set may come to look like an
electric meter, stuck up on the wall in
sonie out-of-the-way place where it can
be serviced easily.

At the present moment remote control
is confined to expensive receivers, but at
least one designer of this new radio ap-
paratus is planning to sell two receivers
next season, one with and one without
such a control feature. The difference in
price is said to be only $20.

Whether or not 1930 will be a remote-
control year, it behooves radio engineers
to brush up on their mechanics and
strength of materials.

KEEPING SERVICE SOLD

(Confinued from page 329)

but every cffort is made quickly and cheer-
fully to remedy the thing about which he
has complained, the importance to him of
that short period of dissatisfaction be-
comes very greatly lessened and he soon
forgets about it.

We have in operation a highly satisfac-
tory plan to secure early complaints. When
the report card of a job has been turned
in and the information transferred to the
permanent record, that card is placed in a
numerical file under the date which is a
week after the job was performed. Each
day the cards under that date are removed
and each customer is telephoned to find
out whether the radio is operating satis-
factorily. If the customer is not satisfied,
a man Is immediately sent back without
further charge to remedy the difficulty.
If there is no one at home when we tele-
phone, we send a special return postcard
which expresses to the customer our desire
to know whether he is entirely satisfied
with our service. The card has provision
on the return portion for him to signify,
merely by making a cross mark in a square,
whether he is pleased, barely satisfied, or
dissatisfied, and in the latter case just
what day and time he would like to have
a man call to take care of the complaint.
The result of the telephone call, or the
Fostcard, is that the number of dissatis-
ied customers is reduced to a low figure
and a large reduction is made in the loss
of customers who were dissatisfied and
who, instead of complaining, went else-
where for service. Incidentally, but of great
importance, the percentage of bad debts
is lowered concurrently with lowering of
the percentage of dissatisficd or only quasi-
satisfied customers.

Another small thing we do to try to
make the customer realize that he is deal-
ing with an established dependable con-
cern and to make him feel that we are
really intercsted in him is a form letter
which goes out to each new customer the
day after the first service has been com-
pleted. It welcomes him to the ranks of
those who use our service, implies a solid
background of many years in business,
outlines our policy of maintenance of list
prices, explaining that good service cannot
be given at cut prices, and encloses a con-
venient sized card containing our prices,
telephone number, and address. While the
letter is multigraphed and the signature
a cut, it is a very carefully done job and the
fill-in is done so that it almost exactly
matches the multigraphing.
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HOWONEDEALER-MERCHAN-
DISING SERVICE WORKS

(Continued from page 327)

Another unit consists of “follow-up”’
or ‘“thank-you’” cards, designed to be
mailed to the customer within a short
period after a sale. Contained in each of
the cards is question, “How do you like
your radio receiver?’’ Request is made for
the names of two people who *“would like
to hear a Kolster receiver in their home.”
The service is completed with a wide as-
sortment of copy and layout for news-
paper tie-up advertising. Some of the
newspaper copy suggestions feature the
dealer’s store and subordinate the manu-
facturer.

Mr. Breck, in commenting on the
““thank-you” cards, says that on an aver-
age so far dealers are receiving approxi-
mately forty per cent. return on the cards
mailed. Forty per cent. of, let us say, two
hundred cards mailed, would mean the
dealer received eighty, and providing each
contained two names, the prospect file
would be richer by a total of 160 names. In
this manner the dealer who subscribes to
the whole service will always have a large
prospect file and a good card system to
keep it readily operative.

The total cost of the complete Kolster
service to the dealer is $59.50. While this
cost actually covers only half of what it
requires to prepare the entire service, Mr.
Breck says, “by paying for it, the dealer
cannot escape an active appreciation of
the service. If the dealer himself were to
undertake a sales plan as comprehensive
as this on his own initiative it would prob-
ably cost considerably more than double.”

FEATURES THAT SELL RADIO
(Continued from page 319)

indicator. Exact tuning of the set to the
carrier of the station is possible—and it is
only when a set is accurately tuned that
the best possible fidelity is obtained.

Remote Tuning Controls: With remote
control one can tune the set from a box
locatcd at some distance from the receiver.
Several controls niay be wired so that the
tuning and volume can be controlled
from various rooms. Pressing the proper
button on the control box automatically
tunes the set to the desired station. Press-
ing the button closes an electric circuit
which causes a small motor in the receiver
to revolve the tuning condensers to the
correct point to receive the station.
Generally a maximum of eight stations
can be tuned-in in this manner. We can
now sit in an arcmahir with the control
box alongside and tune from one station
to another without even taking our feet
off the footrest! Like the burlesque show,
it’s a good device for that tired business
man.

Other Features: Reduccd hum from
the loud speaker is an improvement ap-
parent in many of the new sets. It is made
possible by more carefully engineered
circuits and by the use of single-stage
audio amplifiers. Few features of the
new receivers will have more appeal to a
prospective customer than the lack of
hum—which many have coine to associate
as a necessary evil of a.c. receivers. To
many other prospects the various new
types of tuning dials will have a very defi-
nite appeal. Many new receivers use a
““tone control’’ with which it is possible
for the user to vary the relative prominence
of the high or low frequencies to suit his
individual taste. From a modern well-
designed receiver a purchaser may expect
a fidelity of reproduction and general per-
formance that leaves little to be desired.
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. PARDONABLE PRIDE
WE POINT

to These Expressions’
of Confidence by
Several Leading Radio.
Set Manufacturers
in the QUALITY,
SERVICE and
DEPENDABILITY of

POLYMET
PRODUCTS

“"We use Polymet
Products because
a specialized part
is needed to com-

plete the high quality of Fada sets”.
superlorspecml-

=
NITH-
- ized parts”.

"“We specify Poly-
STEWART" metPartsinthe Con-
= sole 35 and other
Stewart-Warnersets
WARNER. ecise we'inow
that Quallty radios

can be made only with Quality parts”.

“We want King sets
to give complete
;atisfaction; with

olymet speclal-
ized parts we know that perfect service is assured”.

“We use Polymet
Products because
they are definitely

Isitany wonder then that Polymet supplies over 80%
of the large set manufacturers with radio essentials?

POLYMET MANUFACTURING CORPORATION
837 East 134th St., New York City
CQND"ENSERS * RESISTANCES - COILS * TRANSFORMERS

S‘Omet ﬁﬂg i

Super

@E s AKRA OHM
5 WOUNG |

An Accurate

Resistor

5 OHMS TO 5,000,000 OHMS

THE Super Akra-Ohm Resistor, wire wound,
has been designed with the primary thought
of commercial acceptability. In order to in-
sure an accuracy of 1% and permanency of
calibration, it is manufactured by a special
process, (patent pending).

BULLETIN NO. 62

which fully describes the use of the Super Akra-Ohm
Resistor as a Voltage Multiplier, also contains the first
complete chart for the employment of accurate resistors
with microammeters and milliammeters. The Super
Akra-Ohm Resistor is also especially recommended for
use as Laboratory Standards, High Voltage Regulators,
Telephone Equi ment and Television Amplifiers, and
Grid and Plate Resi tors, etc.

Send Now for your copy of this
useful Bullessn

Shalleross Mig, Company 2R

st ELECTRICAL sv-ecmmss W
5 \‘\N\\vau PARKER AVENUE
(_’ollmgdale Pa

<

A NEW Edition

Thoroughly revised—greatly enlarged and offering a
wealth of new up-to-the-minute information

HE RADIO
MANUAL

Revised Edition

Complete new chapters on aircraft radio equip-
ment; Practical Television and Radiomovies
with instructions for building a complete out-
fit; radio interference; 100% modulation; latest
equipment of the Western Electric Co the
Marconi Auto-Alarm System; and many other
developments of the past year. All this in-
formation is added in the new edition and,
besides, the entire book has been brought right
up to date with much new material. The
Radio Manual continues to be the one com-
plete and up-to-the-minute handbook covering
the entire radio field.

A Complete Course
in a
Single Volume

20 big chapters cover: Elementary Elec-
tricity and Magnetism ; Motors and Generators;
Storage Batteries and Charging Circuits; the
Vacuum Tube; Circuits Employed in Vacuum
Tube Transmitters; Modulatmg Systems and 1009, Modula-
tion; Wave-Meters; Piezo-Electric Oscillators; Wave Traps;
Marine Vacuum Tube Transmitters; Radio Broadcasting
Equipment; Arc Transmitters; Spark Transmitters; Commer-
cial Radio Receivers; Marconi Auto-Alarm; Radio Beacons
and Direction Finders; Aircraft Radio Equlpment Practical
Television and Radiomovies; Eliminating Radio Interference;
Radio Laws and Regulations; Handling and Abstracting Traffic.

New Information Never Before Available

including detailed descriptions of standard equipment is presented, such as a complete de-
scription of the Marconi Auto-Alarm System; the R. C. A. Direction Finders; the Western
Electric 5-C Transmitter including all the newest equipment; description and circuit diagram
of Western Electric Superheterodyne Radio Receiving Outfit type 6004-C; Navy Standard
2-Kilowatt Spark Transmitter; etc., etc. Every detail up to the minute.

Prepared by Official Examining Officer

The author, G. E. STERLING, is Radio Inspector and Examining Officer, Radio Division,
U. S. Dept. of Commerce. The book has been edited in detail by ROBERT S. KRUSE,
for five years Technical Editor of QST, the Magazine of the American Radio Relay League.
Many other experts assisted them.

FREE EXAMINATION

The Revised Edition of “The Radio Manual” has just been published. Nearly 900 pages.
369 illustrations. Bound in Flexible Fabrikoid. The coupon brings the volume for free ex-
amination. If you do not agree that it is the best Radio book you have seen, return it and
owe nothing, If you keep it, send the price of $6.00 within ten days.

Clip and Mail This Approval Order Form
D. VAN NOSTRAND CO., Inc., (Radio Broadcast 10-29) -I
250 Fourth Ave., New York |
Send me the Revised Edition of THE RADIO MANUAL for examination. Within ten days after ]

|

|
| receipt I will either return the volume or send you $6.00—the price in full. |
| INATNC 55 sriir g SEEBE -\ o2 sl g ACTTNS oo STTT o ST Uy STty Sy STy PRy’ e Ts Tl e « SYTEE « oBTTEL. o 7L |
| |
| SUSANATING  c.ihae 10855110 8lotebo bl ttotors s stararets b i B sfotereim i ol o Tave T e e BT T aver AT TS ARG T T B S Tovevaggfs & 5108 |
I City"andIState: naprry: ¢ Lok - e - - Ex: - & SR R AREEREAT * R - EEE el | ® el sl Ve Nl o I
_________________________________ J
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A Simplified
«MORECROFT?”

Elements of
Radio
Communication

By JOHN H. MORECROFT

Professor of Electrical Engineering,
Columbia University

For several years Morecroft’s “Prin-
ciples of Radio Communication” has
been recognized as the last word on
the subject. But as it is highly tech-
nical, there have been many sugges-
tions to the effect that a similar but
shorter and simplified work would be
welcomed by thousands of people.

In response to this, Professor More-
croft has just written ‘“Elements of
Radio Communication.” It embraces
all the major features of the larger
work, but it is treated in a much
simpler fashion. While technical, it
requires no mathematical training
further than a knowledge of elementary
algebra. The whole field of radio is
discussed from broadcasting to receiv-
ing, and the latter from a simple
crystal set to the most modern A.C.
operated receiver. Also, the book is
completely illustrated with charts and
diagrams, and is supplemented with
sets of problems taken from actual
radio.circuits and apparatus.

Let a free eramination convince you
that “Elements” furnishes an ideal in-
troduction to radio.

Price $3.00

A Wiley Book

FREE EXAMINATION COUPON
JOHN WILEY & SONS, Inc.
440 Fourth Avenue, New York

Gentlemen: Kindly send me on ten days’ exam-
ination Morecroft's “'Elements of Radio Com-
munication.” [ agree to remit the price of the
book within ten days after its receipt or return it
postpaid.

NG g0 0 50 BB OB BAE - SHEEE SHABE o 0 HOES o JBG 0 0.0 BEE S
AUAREsS. . cogmisidioni - oo o0 oo o TAGALT] s « o T FTRleiske
Position or Reference o....oovoviiiiininvinennnn.
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DAOBPbIM AEHDb!

(Dobroe den— ‘Good Day”, Russian)

Get.  BOTH Short
Waves AND

Broadcasts

Write us today for
ull details

‘The great bell

ot oscow

Not so easy for all of us to read, and it is much easier to
hear this cheery greeting and lively music all the way from

Russia when you tune in on station RDW with the Thrill
Box.

Words and music from 20 different countries in a dozen dif-
ferent languages, may be heard with the NATIONAL
Screen-Grid THRILL-BOX. This new Radio is full of

new and ingenious features for your convenience and pleasure.

NATIONAL

4-Tube THRILL BOX SW-4

NATIONAL CO. INC., Malden, Mass.
Ex. <> 1914

[V ATTENTION!|
SERVICE MEN

| Quality Replacement

¢“B* Eliminators
!l Power Supply Units

Information upon request

. Blocks and By-Pass
Units
for
Radio Receivers RSN, ':"“3?,.;.;@':3.‘3':3"&' R

."o"'\‘{
] :",0‘:":‘4. ¥ 7
ERIRXBNN

KX

LB
CRRLSX
A

210 type tube

Potter Filter Blocks |
Cond Block for singl
RR-245 S50l 5 Soahc $19.75
amphiher.
| T-2900 Gopime Bt fr e st 20,00
T-2950 Sorisnecr,for et $22.50
T'2098 Sondeniscy Bloncr:plgg;.s.i?ﬁl? $20'00

Condenser Block for

|
: T_280_l7l power pack with 280 type $18.00 ”
|
|
|

tube rectifier......

The Potter Co.

North Chicago, Illinois JI'

A National Organization at Your Service
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Shorf Wave Reception..

Hear the World
from Your Light Socket!

NOW you can enjoy the thrill of international short-wave
radio by simply plugging in to your electric light socket!
Utterly uncanny is the way you jump 10,000 miles with
your A. C. Super-Wasp, “pulling in” unique, absorbing
programs from all over Europe, Central and South America,

Canada, South Africa, Australia! Easily assembled in a
single evening!

New 227 Pilotron
especially developed
for A. C. Super-Wasp

Special Notice
to Owners of Battery-

Operated Super-Wasps

HE Radio-wise will recognize
that the introduction of A. C.
power supply created tremendous
technical difficulties which Pilot
engineers had to overcome. Chief
among the engineering achieve-
ments is the Pilotron 227 used as
detector —a new-type tube devel-
oped especially for the critical re-
quirements of short wave reception!
Precisely because it meets exacting
short wave requirements, the
Pilotron 227 is an eminently supe-
rior tube for any broadcast receivers

PILOT engineers have not for-
gotten you! A few changes
and a few extra parts prepare
your present Super-Wasp for A. C.
operation! Your authorized Pilot
Dealer will supply data sheet and
full instructions without charge.

Qualified Dealer’s Opportunity

Pilot’s Authorized Agencies are grant-
ed only to dealers who are technically
“in the know” and financially respon-
sible. Inquiries are invited from
dealers who qualify.

PILOT RADIO & TUBE

PILOT’S
ELECTRIC
SUPER-WASP

using Screen Grid Tubes

PLUS
A.C. Convenience... 14 1o 500 meters

Pilot ACSuper-Wasp
(Catalogue No. K-115)

Custom
Set-Builders’
Price

inU. S. A;

53 450

Slightly higher West
of the Rockies

Power Pack Extra
(Pilot K-111 ABC Power
Pack is recommended)

NOTE: The battery-op-
erated Super-Wasp (cata-
logue No. K-110) will
continue to be available.
Custom Set-Builders’
Price in U. S. A. $29.50

Slightly Higher West of the
Rockies.

Join the Guild!?
Hundreds of radio engin-
eers, advanced experiment-
ers, custom set-buiders and
radio construction fans are
joining the Radio Inter-
national Guild by subscrib-
ing to the Guild’s Official
Organ “Radio Design” —
50c per year of 4 quarterly
issues. Up-to-the-minute
constructionarticlesinclude
full story on new A.C. Super
Wasp! Wherever you travel
you will recognize the hand-
some Guild Membership
Pin, furnished without
charge to members. “Radio
Design” Dept. 2, 103 Broad.
way, Brooklyn, N. Y,

CORP

WORLD’S LARGEST RADIO PARTS PLANT — ESTABLISHED 1908

323 BERRY ST.

AT T o
T e ey

47 BROOKLYN,N.Y.
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CHARLES EDISON

President THOMAS A. EDISON, Loc. Says:

"Before releasing them to our dealers we test the
performoace of Edisoa receiving sets with RCA
Radiotroas. We do this hecause they do iufl jas-
tice (o a product of which we are proad. So that
purchasers may receive maximum satisiactioa
from oar Instrumeats we recommead 10 oar
dealers RCA Radiotroas for initial equipmeat
and for repiacement.™

QLS

The leadiog mokers of radio scts sold ou a quality bose ose
and recommend RCA Radiotrons for tests, wstial equipmeot sod
for replacement. If you wish 1o get the finea performance of

which your receiving sct 15 capsbie, replacs all of your vecuum
tubea opee a year mF\euL Old 1ubes left in with oew opes m-
(pair the efficicacy of the others.

IRCA RADIOTIRON

RADIOTRON DIVISION
RADIG-VICTO® CORPORATION OF AMERICA NEW YORK CHICAGO ATLANTA DALLAS SAN FRANCIECO

RCA IRAIDIOTRON

RADIOTHONS ARE THE HEART OF YOUR RADIO SET 2

yp v W v N

THE COUNTRY LIFE PRESS, GARDEN CITY, NLW YURK
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