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SPEED

RADIO TUBES

FOR ALL NEW RECEIVERS
EVER ABREAST OF THE RADIO TIMES

S$PEED has achieved tremendous success
with these NEW tubes. The reason
is obvious—QUALITY

247

New power amplifier Pentode, for
use in the output stage of AC
receivers.

Here They Are!

No. 235

New screen grid tube—designed to reduce
cross modulation and similap distortion,

No. 551

New screen grid tube—designed for same
purpose as type 235, although having
slightly different characteristics.

No. 230

New general purpose tube, operating eco-
nomically at 2 volts, giving unusual service
though using very little power.

No. 231

New amplifier using 2 volts and extremely
low current consumption in same group as
types 230 and 232.

No. 232

New screen grid tube—for use as radio
frequency amplifier, operating at 2 volts.

No. 233

New power amplifier in the Pentode group,
operating on 2 volts with low current won-
sumption.

No. 236

New screen grid tube used mainly as R.F.
amplifier or detector in automobile sets.
In same group as type 237 and 238. Also
for use in D.C. sets.

No. 237

New general purpose tube — especially
adapted to automobile use. Can be used
either as a detector or amplifier. Also for
use in D.C. sets.

No. 238

New power amplifier Pentode for use in
automobile receivers designed for it. Gives
unusual volume for small input signal
strength.

No. S 84

Developed expressly for replacement of
type C 484 in Sparton sets. Somewhat
similar in characteristics to the type 227.

No. S8 B

Developed expressly for replacement of the
the C 183 in Sparton sets, possessing all
peculiar characteristics nhecessary for this
purpose.

No. S 83

Developed expressly for replacement of
the C 183 in Sparton sets, possession all
the peculiar characteristics necessary for
this purpose.

$PEED Quality is Making History Today. Write for Complete Details.

—_— — - -

Still another addition to a big family,. $PEEDP FOTO-LECTRIC TUBES.
Standard gas-filled type, red sensitive, caesium on caesium-oxide silver-oxide.
Six months guarantee against defects. Write for Foro-LicTtric folder.

.- |l o,
= =
UL CORPORATION / RCA

230-240 NORTH 9th STREET, BROOKLYN, NEW YORK
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Important and far-reach-
ing developments in Radio
create sudden de-
mand for specially

his excellent
e'quipped_ and spe- :
gy oned Rado |f o set analyzer
and trouble
MANY skilled Radio Service Men are needed now o service _ yﬁaate, lﬂcluded

all-eleetric sets. By hecoming a certified R.

Man, you can make big money, full time or spare timne, and
fit yourself for the big-pay opportunities that Radio offers. 'tﬁ e
We will quickly give you the training vou need to qualify as a WI ou" cour."
Radio Service Man . .. certity you .. . furnish you with a mar-
velous Radio Set Analvzer. This wonder instrument, together with i .
our training. will enable vou to compete successfully with experts 0 traznln f4
who have been in the radio business for vears. With its help vou
can quickly diagnose any ailing Radio set. The training we give
you will enable you ro make necessary analysis and repairs.
Serving as a “radio doctor’” with this Radio Set Analyvzer is but one

of the many easy ways hy which we help you make money out of This amazing Radio Set Analyzer plus the
Radio. Wiring rooms for Radio, installing and servicing sets for iustructions given you by the Association will
dealers, building and installing antomobile Radio sets. constructing trausform von into an expert quickly. With
and installing short wave receivers . . . those are a few oi the other it. yon can locate tronbles in all 1ypes of sets.
. : : : . Lest circuits, measure rvesistance and condenser
ways in which our memhers are cashing in on Radio. capacities.  detect dlefective tubes.  Knowing
As a memher of the Radio Training Association, you receive personal how to make repairs is easy: knowing what
imstruction from skilled Radio 1Zngincers. Upon completion or the the trouble is requires expert knowledge and
training. they will advise you personally on any problems which arise a Radio Set Analyzer. With this Rs Set
in your work. The Association will help you make money in your Analyzer, you will he able to give expert sery-
- g g Sl L8 e ice and make big money. Possessing this
spare time. increase your pay. or start vou in business. The easiest, set analyzer and knowing how to use it will
(uickest, hest-paying way for vou to get into Radio 1s by joinmmn be Lut one of the benefits that will be vours
the Radio Trainmg Association. as a member of the R. T. A.
[ ] [ ]
Write for No-Cost Membership Plan
\We have worked out a plan whereby a membership enrollment need e ———— SR ——
not cost vou a cent. QOur thorough training and the valuable Radio Fill Out and Mail Today!

set analvzer can be vours. Write at once and find out how easily
buth oi these can he earned

Now is the time to nrepare to he a Radio Service Man. Greater
opportunitics are opening up right along. For the sake of extra
money in vour spare time. higger pay. a business of vour own. a
position with a future. get in touch with the Radio Training Associa-
tion of America now.

Send for this No-Cost Membership plan and Free Radio Handbook

RADIO TRAINING ASSOCIATION OF AMERICA
Dept. RCA-12, 4513 Ravenswood Ave., Chicago, Il
Gentlemen: Send me details of your No-Cost

T
|
|
|
|
Membership Enrollment Plan and iniormation on |
how to learn t0 make real money in radio quick. i
|
|
!
|
|

that will open vour eves as to what Radio has in store for the amhi- Name ... o0
tious man. Don’'t wait. Do it now T

RADIO TRAINING ASSOCIATION OF AMERICA Gress e R o
Dept. RCA-12 4513 Ravenswood Ave. Chicago, Il Citx State. .

i — e — — —  ——— —

. e ——d
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Coynestudeats get-
ting actual experi-
ence on one of my
bigsynchroanous
converters!

One of my In-
structors explain-
ing the operation
of aradial sirplane
eagine.

JOBS PAYING
60 105200 a week

Power Plant Operator $60 to $70 a wk.
- MaintenanceEngineer 60 to 100 a wk.

Learn By Actual Shop Work in 90 Days | e Suoihame
No Useless Theory Illumination Expert . 50to 80awk.

Come to Coyne at Chicago and learn Electricity in 90 days—not by Jadio Semice Fapert 50 to 100 wit:
> correspondence, but by actual electrical work—on huge motors Aviation Ignition . . 60 to125awk.
and generators, switchboards, power plants, substations, auto and Battery Expert . . . 70to200awk
airplane engines, armatures, ete. You don’t need advanced education —— - -
or previous experience. Coyne has been placing men in Big Pay Elec- Auto Electrician. . . 75to 200awk.
« tricalJobssince 1899, LetCoynehelp youtoa good electrical position. Contractor-Dealer . . 60 to 300 a wk.

F l‘ ee Employment service Signal Engineering . 50 to 100 a wk.

ke giotsbrsas b FREE ELECTRICAL BOOK Goupon

My Employment Department gives you a FREE life-time
service. And if you’ll need part-time work while at school

Don’t spend your life in a dull, hopeless job! Don’t be satisfied with
a mere $30.00 or $40.00 a week! You don’t have to! Electricity
pays salaries of $60.00, $70.00 and more a week to thousands of
fellows probably no smarter than you.

to help pay living expenses, we’ll gladly help vou get it. : M. C. LEWIS, PRESIDENT ]
MAIL COUPON FOR FREE PROOF THAT YOU CAN PREPARE COYNE ELECTRICAL SCHOOL, Dept. 91-81 |
FOR A GOOD ELECTRICAL JOB IN 90 DAYS! Get my Big Free 1 500 South Paulina Street, Chicago, Miinois. 1
Electrical Book —FREE Radio Service and Auto Electrical offers. | . . i
Find out about my special low tuition. This does not obligate you | plishens Myon scuil, G jpoun, (17 Resa, Rleotilial Mok Son §
in any way. JUST MAIL THE COUPON! 1 ]
l Name l
COYNE ELECTRICAL SCHOOL ! .
H. C. LEWI]S, President Founded 1899 | Address 1
500 S.Paulina St., Dept. 91-81 Chicago, Illinois . S :
| ity D tate
Eaa (]
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A Better TUBE
KEEPS

A Customer
LONGER .
Satisfied

%F{“ﬁi}’;‘@%HEN you speak about the replacement
,_il_l,,-'}\‘}\_@ —you should talk PERRYMAN.* You
as counsel to your customers must be backed by
a tube of outstanding quality. PERRYMAN tubes
meet the most exacting requirements and will
build permanent good will and an ever increasing

volume of sales for you.

PERRYMAN Tube production has increased
steadily during the past few months to keep pace
with the demand for new tubes. The new low list
prices have been carefully adjusted to enable
dealers and servicemen to make a fair profit—

PERRYMAN Replacement Policy assures recom-

mendation by others for new tubes.

Your stock should

include a varied
supply of PERRY- -
MAN Tubes. Write

Dept. RC for the PERRYMAN ELECTRIC CO.

name of nearest
wholesale  distribu-
ter; also our special INCORPORATED
proposition for ser-

vice men. NORTH BERGEN g0 oo NEW JERSEY

PerrYMAN |%| RaDIO TUBES
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Scores of jobs are open to the Trained Man— yobs as
Designer, Inspector and Tester—as Radio Salesman and
in Service and Installation work—as Operator, Mechan-
ic or Manager of a Broadcasting station—as Wireless
Operator on a Ship or Airplane—jobs with Talking Pic-
ture Theatres and Manufacturers of Sound Equipment
—with Television Laboratories and Studios—fascinat-
ing jobs, offering unlimited opportunities to the Trained Man.

Ten Weeks of Shop Training

Come to Coyne in Chicago and

are for these éobs the

CK and PRACTICAL way
-—-BY ACTUALSHOP WORK
ON ACTUALRADIO EQUIP-
MENT. Some students finish
the entire course in 8 weeks.
The average time is only 10
weeks. But you can stay as
long as you please, at no extra
cost to you. No previous ex-
perience necessary.

TELEVISION and
Talking Pictures

In addition to the most modern Ra-
dio equipment, we have installed in
our shops a complete model Broad-
casting Station, with sound-proof

H. C. Lewis, Pres.

£00 S. Paulina Street

Radio Division

Coyne Electrical School

Dept. 91 '8“

Studioand modernTransmitterwith
1,000 watt tubes—the Jenkins Tele-
vision Transmitter with dozens of
home-type Television receiving sets
—and a complete Talking Picture
installation forboth ‘‘sound onfilm’’
and ‘‘sound on disk.”” We have
spared no expense in our effort to
make your training as COMPLETE
and PRACTICAL as possible.

Free Employment

Service to Students

After you have finished the course,
we willdo all we can to help you find
the job you want. We employ
three men on a full time basis
whose sole job is to help our
students in finding positions.
And should you bealittleshort
of funds, we’ll gladly help you
in finding part-time work

Founded 1899

kS
&
N
4
-

Chicago, Illinois

. . S 0 e N S AEE R an TR T D B D
H. C.LEWIS, President

Radio Division. Coyne Electrical School
500 S, Paulina St. Dept. 91-8H. Chicago, I,

Send me your Big Free Radio, Television
and Talking Picture Book. This does not
obligate me in any way.

INGITCN, 11 wrerpww aptens s eisreli #rarerarers oo gaa bs S .

while at school. Some of our stu-
dents pay a large part of their liv-
ing expenses in this way.

Coyne Is 32 Years Old

Coyne has been located right here
in Chicago since 1899. Coyne
Training is tested —proven by
hundreds of successful graduates.
You can get all the facts—FREE.
JUST MAIL THE COUPON FOR
AFREE COPY OF OUR BIG RA-
DIO AND TELEVISION BOOK,
telling all about jobs . . . salaries
.. .opportunities. This does not ob-
ligate you. Just mail the coupon.
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FREE Supplements are mailed
every 60 days to owners

of the

1932 Official Radio Service Manual

FREE Questions and Answers Service

Schematic Diagrams of All Latest Midget Receivers

Expert servicing or installation of radio receivers requires that the dealer, service man or radiotrician be thoroughly experienced
in handling scts of any manufacture. Needless to mention hoaw impartant are modern methods of servicing, and how easy it
is to complete any service job when the OFFICIAL Rapio ServicE MaxualL is on hand. The NEW 1932 MANUAL contains a
Full Radio Scrvice Guide and a mast Complete Directory of all 1931-1932 Radio Receivers as well as models of older design.
Ewveryone employed in the Radio kndustry should have a copy available for his own use.

$5.00

The Copy

HUGO GERNSBACK,
Editor

C. E. Denton
Managing Editor

Clvde Fitch,
Managing Editer

OVER 1,000 PAGES

Over 2,000 Diagrams,
Charts and Illustrations

Flexible Loose I.eaf Binder
9 x 12 Inches

Partial Contents of the Manual

A step-by-step analysis in servicing a receiver
which embodies in its design every possible com-
bination of modern radio practice; it is fully
illustrated and thoroughly explained. It is the
greatest contribution to the radio service field.

Chart showing the operation of all types of vacuum
tubes, whether new, old or obsolete. An exclusive
resume ot the uses of the Pentode and Variable
Mu Tubes and their characteristics.

Complete discussion of the superheterodyne and
its inherent peculiarities. Also a special chapter
on tools used on superheterodyne circuits,

Schematic diagrams and circuits complete with
color codings.

Important chapters on commercial aircraft radio
equipment; new data on commercial short wave
receivers and converters.

Servicing and installation of public address sys-
tems and talking machine equipment,

Standardized color codings for resistors.

Operation of old and new testing equipment: tube
voltmeters, output meters, oscillators and aligning
tools.

A full section on Midget radios—their design, cir-
cuits and types. How to service them most
economically,

Hundreds of schematic diagrams of older radie
receivers which have never been published.

Blank pages for recording notes, diagrams and
skeiches; these pages are transferable to any part
of the book.

Clip Coupon NOW!

o o e e e e ——————————
| GERNSBACK PUBLICATIONS. Inc., Lc-12 |
Complete Directory | 95-98 Park Piace, New York. N. Y. I

of Al 1931.1932 I 1 encloce lierewlth remltiance of $3.00. eheck or

. . money crder preferted, for which you are to send
Radio Receivers | me the NEW 1932 OFFICLAL RADIO SERVICE |
I )1.\N:'.l\l. l' llmlh-ri«ln'mi that  all  the New I

o . s materlal will be included In e Manual ang
Full Radio Serv:ce Glllde | Supplewents will be mailed FREE every 60 days. '
For Radio Service Men, | |
Dealers, Jobbers, Manu- || BEIIE aBeEeRaaaRa00SaasadaseEaeG: |
facturers and Set I AIIPESE Lo e I
Builders |
| (R 58556 50009000000 6050 00050 State, o oiieaina. l
TR Y p——, b e e -

=
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“For 16 Weeks

I enjoyed every broadcast from

VRK3ME

v

EVER\' now and then, the story
of some phenomenal instance of extremely
long distance radio reception breaks into
the press. DX fans usually find little in-
terest in such stories because they know
the performance which they relate is in-
variablI)S due to “freak” conditions.

But DX fans KNOW, when my receiver
brings in every broadcast from VKIME
for 16 consecutive weeks, that full credit
must go to the receiver that did the work.
And when they learn that hundreds of
other receivers exactly like mine, and
located in all parts of the world, are piling
up equally sensational records, they are
well satished that the Scott All-Wave is
not only the most powerful, most sensitive
receiver possible to obtain, but the one
receiver that fulflls their lifelong hopes.

Undeniable Proof

Away last spring | made up my mind to
eclipse all standards of radio reception—
distance—power—selectivity and tone. I
believed the Scott All-Wave would do it,
so | set out to make a day-to-day log of
VK3ME, Melbourne, 9560 miles awa

from my receiver. I tuned in every bro:ld)i
cast, on the loud speaker, and to prove to
the entire world that I heard every
VK3ME program with full volume, and
with perfect tone and clarity, I made a
disc recording of every broadcast! Half of
these records I sent to VKIME. The
others are at my laboratory and will be
played for anybody who asks to hear them.

Not a Special Set
The Scort All-Wave Receiver that you
may buy, will iz no way, differ from the
one | used in my 16-week test. It will be
identical to the hundreds of other Scott
All-Wave Receivers that tune in voice
from England. France, Germany, Italy,
Japan, Indo-China, and South ‘America
every day in the week—summer and win-

327

| MELBOURNE, AUSTRALIA”

This is not a “freak” record. Hundreds of other Scott All-Warve
Receivers —all summer long — have brought their owners loud,
clear, perfect music and song from the other side of the world.

ter. The set that I will send to you will
actually be tested on reczption from

G5SW, Chelmsford, England, or 12RO,
Rome, Italy, before shipping!

339 38 BIPRIESS V14 ACAsMELBOEMT lacs

BLT B 8 SCOTTe
@450 RAYERINOCS AVE CWICas0ille

CoMPLETE cxpew o YOOR LasT 100 &
m rrC
REGULAR TRANINISSICE PRGN VEINE NELBOURNE SURIS1 LAIT TI® WVEXS
4008 GIVE WINUTELY SCCURATE DETAIRS dwD dLCwish SECONDS PROTE
DACELLENT {WECK STOR COWGRATULATE TOU 68 JoUm AKCORDs.
ERGINEER FTATICH VRIEE.

TETLITH AYD areowraried

This cablegram verifies the firat 10 weeks® recep-
tioni. To date there has not been tinme for my
log of the last 6 weeks to reach Melbourne.

E. Il. SCOTT RADIO LABORATORIES, Inc. (Formerly Scott Transformer Co.)

4150 Ravenswood Avenue -

Depr. Ci2 -

Chicago, 1llinois

The SCOTT ALL-WAVE

15-550 METER SUPERHETERODYNE

Another Challenge

Again, I challenge the whole world of
radio to any kind of competitive test,
between 15 and 550 meters. I guarantee
that the Scott All-Wave will bring in
the most stations between 15 and 550
meters—that the Scott All-Wave will
leave no doubt as to superior tone quality
—and that it will give actual 10 kilocycle
selectivity over the Broadcast Band.

Clip the coupon—mail it today for
full particulars. You’ll be amazed when
vou see how little it costs to own a Scott
All-Wave Superheterodyne.
A~

P
-
P
~

E.NL.SCOTT RADIO LABORATORIES. Inc.
(Formerly Scatt Transformer Co.)

4450 Ravenswood Ave.. Dept. C12, Chicage, 11l

Send me full particulars of the Scott All-
Wave Receiver.

Name. -

Street

State.

Town
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WELCOME

Smaller, lighter, handier case. A combined
test panel and portable lab. Mounts on the
wall as easily as removing the lid.

MODEL
60

A new handy oscillator designed
for use with any output meter
such as provided in the Model
90 Analyzer. Each instrument
individually calibrated covering
all ranges from 90 to 1500 kilo.
cycles. Completely shielded in
case aluminum tray with bakelite
covered aluminum panel. 1007
modulation—complete
attenuation without
leakage even with the
most sensitive receiv-
ers. The biggest value
in a really precision
instrument ever
offered.

Dealers’ net price
f.0.b. Greenwood, Miss.

$30.00
Portable type (illustrated)

3.00 extra

RADIO-CRAFT

Dealers’ net price
f.0.b. Greenwood, Miss.

$147-%

December, 1931

SERVICE

with NEW
SUPREME

More *“old” radios in every community—fewer
new sets — forecast radio’s greatest service
season. Forcing another season of usefulness
out of millions of old sets inevitably means

tremendous parts replacements and service calls.

SUPREME
DIAGNOMETER
AAA1

5 ultra-modern, essential 1
testing instruments in

Acclaimed by the radio service world as
*the biggest thing in Radio since '28,” the
SUPREME DIAGNOMETER, AAAl,
combines in the one handy case, the ver-
satility of a SUPER-DIAGNOMETER,
plus SHIELDED OSCILLATOR, plus
ADVANCED TUBE TESTER, plus
OHM-MEGOHMMETER, plus CAPA-
CITOR TESTER—S5 ultra-modern instru-

ments in one at the price of 1.

The result of many months’experimental
development and trial, it is conceded by
technicians as the most revolutionary and

complete testing instrument ever produced.
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RADIO’S GREATEST

SEASO

testing

EQUIPMENT

Smart radic men who know what it means in dol-
lars and cents to stand at the top of their pro-
fession with equipment that insures economical
service for themselves and their clients, are wel-
coming this season of opportunity with “New”

SUPREME, TESTING INSTRUMENTS.

Supreme Oscillator
Model 70

A thoroughly shielded, completely atcenuated oscil-
lator of the highest type. Combined oscillator—out-
put meter—nhigh resistance chmmeter can be obtained
in a beautiful hardwood carrying case providing un-
equaled flexibility in service ranges. Send coupon
for details,

Dealers’ net price f.o0.b. Greenwood, Miss.
Supreme QOscillator Model 70.
Less tubes and batteries 549-75

Supreme Queput-Ohmmeter $ 30-00

Handsome Carrying Case of hard-

wood for combined Oscillator, Out- $ 5 oo

_put-Ohmmeter and Accessories L}
ASK YOUR JOBBER FOR DEMONSTRATION
All leading jobbers can d ate the economy and
investment value of "SUPREME"™ TESTING IN-
STRUMENTS. If yours can't, indicate on coupoen
what instrument interested in and name of jobber.
Welcome Radio’s greatest service season with up to
date testing equipment—the SUPREME way.

Distributors in all principal cities

Foreign Division,
130 West 42nd St., New York City
Cable Address Lopreh New York

Supreme
Analyzer
Model

90

Dealers’ net price

J. 0. b, Greenwood., Miss.
(illustrated)
Portable type

$78:50

A new Model 90 Analyzer
borrowing some of the
tremendous featares of the
AAAl DIAGNOMNETER.
Greater simplicity, greater
range and speed. Analysis
of screen grid and Vari-
able-Mu circuits without
oscillation and complete
analysis of r.f. and power
pentode circuits. The only
analyzer providing com-
plete rectifier circuit analy-
sis, including helium rec-
tifiers and ‘providing direct
readings o

resistance values up to 500,000 ohms in two ranges utilizing the same 4.5 volt

battery potential provided in the analyzer. There is no analyzer on the market today remotely

approaching the servicing range and
elasticity of the new Model 90.

Supreme Model
40

A tube tester of improved design equal
to instruments selling for double its
modest price. Tests all tubes without
adapters, including power and r_f, pen-
todes and provides for filament or
heater potenials of 1.5, 2.0, 3.3, 5.0,
6.3, and 7.5 volts to any of the five
sockets on the panel—a very flexible
arcangement. A “grid shift” test of
all amplifiers is provided with a bias-
ing arrangement automatically de-
termined by the plate curcent load of
the tube under test, so that the
controlling geid biasing potential may
be observed on the metcr. Incorpor-
ates a gas test for amplifiers, a
cathode-heater shoct test for heater
types, and tests both plates of full
wave rectifiers. Everything that could
be desired in a high class, efficient
tube tester—and at a price that fits
the pocket book,

Dealers’ net price
f.0.6. Greenwood, Miss.

$30.00

Poreable type (illustrated)

$3.00 extra

: SUPREME INSTRUMENTS CORPORATION
H 420 Supreme Building, Greenwood, Miss.

[0 SUPREME MODEL 60

Name

Address

City

Jobber's Name
City

Please send me full particulacs on STIPREME DIAGNOMETER AAA1
SUPREME SET ANALYZER MODEL 90 5 SUPREME MODEL 40

SUPREME MODEL 70
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The arctic ishardly
the ideal place to
test radio cquipment. Severe magnelic disturbances,
vivlent eleetrical storms and the Aurora Borealis conspire
to make radio communication extremely ditficult if not
actually impossible. Yet, Lincoln engineers used the polar
regions as the proving ground for Lineoln equipment.

The schooner “Bowdoin’® of the MaeMillan Arctie Expedi-
lion was Lincoln equipped, and for the first time in the
twelve vear history of this famous expedition contaet with
Chicago was maintained daily! Not only were daily short-
wave messages received clearly and consistently but broad-
cast programs and contacts with 17 foreign countries were
enjoyed! Such remarkable perfor mance won high praise
from members of the expedition and set & new record of
performance under the most adverse conditions.

As if this were not alone sufficient to firmly establish
Lincoln leadership, the exclusive Lindbergh news scoop

The Famous Lincoln
Chassis

Both the Lincoln DeLuxe SW-32
and De Luxe DC-SW-I0 are identical
in denign, both ut ng the high
power of ten tubes. The DC-SW-10
hun a very low drain und operates
on dry “II"* batieries and any two
(2) volt **A™ supply.

Elimination of AC line interference
mukes the IN-SW-10 desirable in
city communities.

RADIO-CRAFT

again focused national and international attention upon
the phenomenal eapabilities of Lincoln  equipment.
When, on August 5, Col. and Mrs. Lindbergh were teared
lost in the arctie wilderness, a Chicago operator sitting at
his Lineoln recciver eaught the anxiously awaited signal
from the speeding plane. The messape was relayed to the
press and within a few hours the story, with a detailed
account of the actual interchange of signals, headlined in
965 papers throughout the country.

Nor are such spectacular achievements confined solely to
arclic expeditions. Lincoln receivers, in theusands of
homes, are consistently outperforming every other known
type of cquipment. Super-power umler perfeet eontrol
gives the new Lineoln tremendous range, and the specially
designed audio system endows Lincoln reeeivers with a
rich, vibrant, life-like tone. A Lincoln Radio is your assur=
ance that you possess the ultimate in design, quality and
performance.

Ilustrated, the
Lincoln DDeLuvxe
SW-32, an AC
1. 'Thins same
chassia may be
had in the DX
model, the
Lincoln NDeLuxe
DC-SWw-10.

World-Wide Reception without Plug-in Coils!!

Imagine heing able to tune in short-wave stations inecvery
corner of the globe with the same case and certainty of
tuning your local broadeast station! Imagine having the
entire world of radio at your finger tips—air-mail, amateur
phone, short-wave broadeast, police. Trans-Atlantie
phone, and all the other fascinating features of the air at
voue command without having to change a coil or disturh
a single eonncetion! Imagine tone of actual life-like
fidelity, rich and vibrant with all of the subtle overtones
and harmonics preserved intacet! 1t has been the dream of
every radio enthusiast, and now such a reeciver is herel

The new Lincoln DeLuxe SW-32 embaodics all of these
features. Broadeast and shori-waves are received with
equal ease. Plug-in coils have been banished forever—a
smuall no-capacity selector switch on the front panel gives
instantancous access to either broadeast or any of the
short-wave bands. A low-high power switch gives added
power for the DX fan. The low-power position is sutficient
for full loud speaker volume on stations within 50 or 1K)
miles, the high-power position for ’round the world
reception.

Lincoln Radio Corporation
Dept. R.C.-12, 329 So. Wood St,
Chicago, inoin.

Will you please aend iNMustrated folder deacribing the Lincoln
DeLuxe 327 models.

Name..........-

City.......... e State

Super-power, developed by Lincoln engineers, gives an
entirely new coneeption of radio performance. A Lineoln
ewner in Tennessee listens to Y2 foreign short-ware sta-
tions out of a total of 128 foreign phone stations. From
Cushing, Oklahoma, comes the report, ¢“Seven stations
received from Japan one morning, all in the broadeast
band.”* Another Lineoln owner says, “Listening to 2YA
Wellington, New Zealand, Oska, Sendai, and Kumameoto,
(750, 770, 790 KC) in Japan, KGMC in llonolulu, 2BL
Sydney, Australia, all in the broadeast band.”*

Such astounding feats are by no means exceptional.
Lincoln reecivers are built to give ontstanding serviee.
Constructed by competent engineers to the highest stand-
ards of lahoratory precision, each Lincoln recciver is
pledged to outperform any other radio equipment known!
Fhe tremendous amplification of four stages of tuned 1. F.
transformation give the Lincoln receiver power and range
unheard of before. A specially designed audio system pro-
duees tone of amazing quality. From the sweet liquid note
of the clarinet to the rich reronant bass viol, every instru-
ment and every voice is brought to your home with all of
the timbre and quality of the living artist. Speakers,
specially built for the Lincoln reeeivers insure faithful
reproduction of the audio output.

May we not send you an illustrated folder deseribing each
mnlel in detail?

LINCOLN RADIO CORPORATION
329 S. Wood St.. Dept. R. C.-12. CHICAGO, TLL.

December, 1931

Clhe Top of the World

is our Proving Ground”
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*Takes the Resistance Out of Radio”
Editorial Offices, 96-98 Park Place, New York, N. Y.

Radio Education

By HUGO GERNSBACK

AM frequently asked hy many of my readers what steps [

wonld reconmnend for dhem to obtain a good radio eduea-

tion, My correspondents are usually vague as to what

course they wish to pursue, since they speeify simply
“radio,” with no qualification as to any particular hranch of
the science.

At the outset, T nmst point out that radio today is such a
tremendously involved industry that it is well-nigh fupossihle
for any man to know evervthing connected with it. A radio
tibe expert is so far removed from the radio broadeast expert
that the two have little in commoen: they might just as well
work in entirely different lines.  In fact, they really do,

Before it is possible to state much about this or that radio
education, the seeker of knowledge mmst have a definite par-
pose in mind.  He must ‘know in advanee which seetion of the
radio field attracts him most. If he has never had any ex-
perience inany of the various hranches of radio, then T would
sugpest that e first take a course, which might be either
by correspondence or hy personal instrnetion, with any of the
many excellent radio sehools with whieh this eountry abounds.
This, then, will give the prospect an idea of the branch of
radio he will finally choose.

A radio edueation should start off primarily with books
which deal with the different subjects in the field. There are,
of conrse, hooks treating radio gencrally and giving an outline
of the different branches of the subject, but the books on the
specialized  applications are the most important which  the
future radio man will have to study,

Of course, every student in radio sheuld have a general
knowledge of its various branches, although it will he impos-
sible to master all of them perfeetly. In due time the student
will choose, if he intends to be suceessful, a certain branch
and specialize in that hranch if possible.

I consider it, however, of paramount importance that, no
nrtter what the radio studeat does, he should have an exeel-
lent knowledge of eleetricity: becanse without this hackground,
it will he difficult to acecomplish nmeh in the profession.

Then, to my mind, the future radio man should not neglect
taking a course in a resident radio school, which is very im-
portant. I consider the practical information thus gained of
the highest possible importance, hecause those things which
one does with his own hands give him experienee and knowledge
which cannot be obtained in any other wav, Of course, the
sante purpose can be achieved in a lahoratory or a factory: but

the radio education here will he, at best, more or less one-
sided hecause, in few factories, and in few laboratories, will
the student Lave at his disposal all of the different nachinery,
apparatus, ete, which he will encounter in a well-equipped
resident school,

Al of these previous remarks, naturally, are only general,
and cannot fit each and every case.  For instance, the man
who wants to beeome a radio tuhe engineer will have to
traverse a somewhat different paths although the elementary
promndwaork, that is, electricity, then book and practical knowl-
edge pained in a resident schpol, will also apply as a general
groundwork toward a future education,

Yet the tuhe engineer must have other knowledge hesides
purely electrieal and radio.  1Le must, in the first place, he a
good physicist. e must also he well versed in nathematies,
and he should know something about metallurgy and glass. He
should also know something about the finer mechanics, for the
reason that modern vacuum tubes are highly intricate from a
mechanieal viewpoint and, indeed, the entire art is tending to
become as delieate in its technique as watelhaking.

These facts would seen to he setf-evidents hut it is surpris-
ing how few students pay mueh attention to such details, with
the result that many make a wrong start and hecome “third-
raters” in their chosen field when they eonld rate first Jjust
as well,

fvery branch of radio is tremendously complicated, and
onty those who are well-cqnipped inentally in every sub-division
of the branch will make o suceess in the end.

And then, to be snre, o radio edueation is never finished.
When  the preliminary edueation has heen completed, then
stndy begins in egrnest, and never stops. It then hecomes
necessary to get hold of every serap of printed information in
the particular branch of the art. Fven a month's negleet of
the cnrrent liferature is often sufficient to make a man a
“back-murnber,” even if only temporarily s, Not only nst
the newest and latest advanees in the art he studied from the
publie’s viewpoint, but one’s competitors nust be watehed
closely, in the present trend of the times, and their activities
followed avidly from day to day.

And even, when all of this is accomplished, the most brilliant
men in the radio profession will telt you, that the higher their
own education the less they themselves consider it complete;
because the more we learn, the more we understand how little
we actually know of any one subjeet. 1t is only those with lim-
ited knowledge who consider that they have learned all there is
to know in any line.
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HYRATRON Inverter

By L. VAN DER MEL

VIR since the advent of the alternating current receiver

with its tremendous inherent advantages over those aper-

ated by batteries, there has been an insistent demand for

better quality and more vohonne,  This demand is gradually
being satisficd as new tubes, circuits, and speakers are being devel-
oped. But to the man who lives in direct current districts, the
modern advancenients have not been applied.

Although satisfactory operation of radio receivers in locations
supplied with direct cnrrent has heen obtained in the past, they
have been handicapped by certain inherent Hitations of this type
of power. These limitations fall in the following general classiti-
cations:

In view of the low voltage usually available in direct current,
and the fact that it is impossible, within economic reason, to raise
this voltage, the output of D.C. receivers is lower than that of
receivers supplicd with alternating current,

Even with inferior performance the choice of D.C. model receiv-
ers is necessarily small due to the small market in which they may
be sold.

While the use of a motor penerator set or a converter may be
had in conjunetion with A.C. receivers in D.C. districts, it is
not recommended in view of the obvious undesirability of having
rotating wachinery in the home. The electrical and mechanical
noises accompanied with such machinery, together with the addi-
tional cost of filters necessary to obviate the noises, raise the cost
of the receiver sometimes to a prohibitive vatue,

The motors usually nsed for phonograph work are of the syn-
chronous type, and heeause of the variation in frequeney of the
voltage output of small rotating nwchines, they can not be sae-
cessfully usect

Al of the above reasons have created a demand for a device
that would facilitate the operation of A.C. receivers from a D.C.
source.  This demand has heen satisfied by the development of a
new type of converter calted the Thyratron Inverter, model “I11-
107 designed by the RCA Vietor Co,

Bricfly, the Thyratron is a three element pas-filled tuhe that
nas charicteristies such that it may convert D.C. into A.C. (This tube
has heen discussed in detail in the September 1930 issue of Ramo-
Crapr). 1t consists of an indirectly heated cathode, grid, anode
or plate, and a globule of mercury, The heater is operated at
the D.C. line voltage, e, 105-125 volts,

The component parts of the Inverter consist of a prid exciter
transformer. antoruatie starting and  frequency conteol  circuits,
plate commmtation eapacitor, limiting reactor, and a radio fre-
gueney filter system.

The principle of operation of the Inverter is quite simple, being
that of an oscillating cireuit at 60 cyeles. The Thyratrons (two
of them being used in this set) supply power in pulses to a eircuit
consisting of inductance and capaeity.  The circuit is tuned to a
frequency of 60 cveles, and thus generates the A.C. power neces-
sary to operate the receiver in a manner similar to any other
alternating current set.

The A.C. power generated is sufficient not only to operate the
radio set, but a phonograph metor, the maximum total power that
may be drawn heing 225 watts.

The advantages to he pained by the use of the Thyratron tubes
rather than rotating machinery are noiseless operation( both elec-
trical and mechanical), lack of moving parts, can be housed in
the cabinet of the receiver proper, and will allow the full use
of the maxinumn sensitivity of the receiver.

The device is 101 ins. wide, 10V, ins. high, 53; ins. deep and
weighs 39 pounds. A photograph of the finished product is itlus-
trated above, This is a rear view and the Thyratrons are clearly
visible,

As more details regarding this interesting device are received,
they will be published in Ramo-Crarr.
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The schematic diagram of the Thyratran Inverier is shoten above, MWhen
10 colte D.C. are applied to the dnput, 110 rvolts A.C. is obtained at
the vutput,
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The U. S. Signal Corps

ANY of us have, at one time
or another, pnrchased small
gas-filled halloons, tied a string
to them and watched them sour
up into the atmosphere. It was pood fun
when we were young, but most of ns have
avoided this means of enjoyment upon reach-
ing maturity.  The United States Aviny, however, still persists in
indulging in this form of entertainment, only now for serions punr-
poses.

Meteorological observations eonducted by the United States A rmy
to determine the condition of the wpper strata sueh as air temper-
atnre, pressure, hunidity, and direction and speed of movement,
for military, industrial, and weather forecasting purposes, make use
of small balloons for ebtaining this information.  When obscrva-
tions only of wind direction and speed are required, the procedure
is to send aloft snall hatloons of abont six inches (minflated) in
dinmeter and follow them with theodolites. The rates of ascension
may easily be caleulated with a knowledge of their weight, dimen-
sions, and free lift of the balloon. Onlv g small amonnt of addi-
tional ealenlation is then necessary to determine the position of the
hidloon at piven intervals of tie, usunliv one minute.

This method of determining the characteristics of the atmosphere
hits many inherent faults. ‘The length of time involved in the final
caleulations, the etfeet of fog and ruin, especinlly at night, and the
general instability of the method, all were instrumental in deter-
mining whether or not radio might be used to determine the path of
the balloon during its flight. -

-

| BALLOON

RADIO

The one pound transmitter
illustrated in the center
photograph ascends to a
height of 10 miles to facilitate
the taking of metcorological
observations,

A photograp’r showinag the completed transmitter
fueluding the tube and wnzzer
Figure B right. A set-up of the SCR-170 receiver.
loop antenna wsed for divection tinding.

The complete ficld transmitter and receiver. showing
tire balloons ready for asecnsio

Figure A ceonter.
Observe the

Figure C feft.

course of the experiments, and consequently we will contfine onr at-
tention only to the final products.
The Transmitter
The transmitter finally selected is shown in Fig. A, the wiring
diagram of which is depicted in Figo 1. By referring to this figure,
it is seen that the supporting and trailing wires of the transmitter
really et as the antenna and

In 1923 the Signal Corps f COMPENSATOR REGENERATION |} o e counterpoise; the length of
Laboratories  at  MeConk e — ‘."‘ .‘;1;'"* —_— e = i 0 these wires (commonly called
Field started a series of ex- . .;!.J'z e o P BT A ‘ o legs) are so adjusted that,
periments  whose  purpose !-‘T 312 T : * 3 #0 | L together  with the  indue-
was to develop a transmitter P_J‘.- s T 22, , '-.'-'_‘ | | l .Fl tance L of the transmit-
and reeciver which would he || o] LR . L I e o - | ter, an  operating  wave.
snitable for this work. The | O ~ e o1 - 4 Siowes length of approximately 125
project was dropped for a b il 2" o REC Are O VOLTMETER |l l i meters is secured.
time, but was recently taken L00» - *,uyT—w e . This little set, known as
up again by the Signal | L [ """:;’I‘;':" - J | the Signal Corps Type BC-
Corps Laboratories at Fort I: SToRaGE ""ﬁ'f-;O+ ai— — 164, weighs bt 11 onnces;
Monmouth. Tt is not neces- || — — the total weight including
sarv to enter into a discus- Fig. 4 the legs and hattery being

sion of the varions circuits

that were tried during the tube receiver emploving tivo stages of R.

The schematic disavam of the recciver weed wwoith the divection finder. Tt ic o Az

only 1714 oumees. As can he

F.. a detector and two stages of A. T (Continued un pnge H64)



334 Recently, a number of our readers suggested that we burlesque some of
our well-known radio set manufacturers’ advertisements.
The idea of burlesquing national advertisers seems to have taken the

Horrible
SUpCriority

ZEN-ITCH

Tone 1
Tee-Totalit !

the rare quality that leaves
1 NO (s )tone unheard
ZEN.ITCH 2
MODEL 93%% = -
Ten-Tube Supper-Heteroecious -
with genuine Autocratic Tun. Ay,
ing and Tone Tee-Totality. A " 4 S

sickly designed tomboy of

| rare hardwoods . . complete
with Zen-itch Quality tubers,
$1.95 . . Other new Zen-itch
Receivers from 13 cents to
tno bits.

ZEN-ITCH and science have at Iast developed the great Tee-totaller Radio. This
titanic prohibition radio is ten years ahead over all others. At last you have
a set that gives you what you want, when you want it. Dispensing anything
from best shellac varnish down to neat-beer.

Fully equipped with a static suppressing cocktail shaker, noiseless cuspidor,
chromium plated shock absorbing foot rail, free lunch attachment with anu-
fading control, variable mu seltzer, automatic electric bottle selector, cocktail
shaker equipped with screen grids, autocratic volume control which also dispenses
sawdust on 10 kilocycle selectivity. Special long distance liquor tester built right
into the set; tests all hard liquor aromatically on short wave lengths. Automatic
volume control of set locks up all liquor as soon as guests become too noisy.

NEW 1942 SUPPER-HETEROECIOUS

7 w
Hollow music! Something missing! There are
notes and tonal beauties you NEVER hear with

an ordinary radio. Why cheat yourselt of
- FULL radio enjo nt, h ZEN.ITCH
e . AuTocraTic RADIO O

unheard. |

ZEN.ITCH RADIO CORPORATION, CHICAGO, ILL (very much so) World’s Largest Bakers of High Trade Radio

This advertisement not paid for. Wish it were, though!



country by storm of late—hence our acquiescence to the popular demgnd.
f you like this sort of thing we will be happy to comply. Suggestions

and contributions will be welcomed by the Editors.
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Compact Model 1922B.C.—Automatic vomit control, variable mugs, advertising-talk suppressor, Hot and Cold
static eliminator, built-in razor.blades for sharp tuning.

“Wewouldn’t tradeour Hotwater Bent
for any two other radios®

(ANOTHER UNSALTED, SPONDOOLIX TESTIMONIAL)

F THEIR own free will, thousands
of Hotwater Bent owners send
such letters as this:

“After frying fourteen popular
makes of radio in our home we
selected the Hotwater Bent for its
beauntiful, clear bone, its delectivity
and its handsome clarinet. We
wouldw’t parade it for any other
two radios on the market.”

From Mrs. V. C., Cleveland, Ohio.
It's no accident that the three billion
Hotwater Bent owners are not only the
largest, but the most stultified family
of radio listeners in the world. The
extra valet built into every Hotwater
Bent makes them so.

Here’s more than slow price—more
than snowy performance when new.
Here’s

quality that endears.

intellect of smallest retail—

Look out for VALUE this year as
never before. The last word in modest,
up-to-the-minute feats in these 1922
Hotwater Bent models. Look for slow
prices, slow for
safety. Look for a radio you can love

with and be snappy with.

too!—but not too

Buy VALUE. Buy wistfully. Buy
At any Hot-
water Bent dealer’s—on general over-

for losing satisfaction.

payment terms.

HOTWATER BENT MANUFACTURING CO., PHILATELICS, PA.

GOLDARN

with the GOLDARN VO_I_CE

VALUES

Neither is this one.

Nine New Goldarn
VYalues Models

Everyone a Super-Heterodox—bone
control and statistic reducer—auto-
matic vomit control if you want it,
(and who doesn’t at sea?) to counter-
act “fagin”—variable-mug and pent-
house tubes—screen-porch—10 Kilo-
meter selectivity—adjudger for any
length of Aunt Hannah — Quick-
Visonary dial—the smuttiest, easiest
control in the world=—vomit control
and on-and-off switch combined—Gol-
darn Voice electro-dynamit speaker—
special Hotwater Bent single-pot cir-
cuit, eliminating intermissions—!ight-
saving armory chasseur—cabinets of
grease, beauty and good paste—a fur-
ther refinement of the characterrusty
Hotwater Bent design, approved by
infamous interior desecrators as the
kind of radio one likes to love with—
every model replete with rubes.
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NEW Devices

The latest radio equipment is described here for

Fig. A

Left oy shomww w
photograph of the
I'eston  Photronig
Cell. and beloe fis
compoiient parts
The simplicity  of
tts construction is
abiious,

CURRENT GENERATING “PE” CELL
By H. G. Cisin, M.E.*
NEW photo-electrie deviee, the *photronic™ cell, iHustrated in
Fig. .\, which is capable of generating sufficient current to
operate a sensitive retay, is now availoble.
There are four main points  concerning

gluss cover-plate, a copper contact-ring (which connects to the
“plate”™ prong of a U'X-base connection, the speeinl Hpht-sensitive
plate (extreme lower right), a special washer, the seeond contact-
ring and its UN-base “filunent™ connection-prong, the second hlack
washer, and hakelite ease-plug (upper right) which screws into
the case and holds together the entire assembly. A tiny plng in
the center ot the light-sensitive plate spaces it from the glass
cover-plate.

Its active element is the specially-treated dise. When  light
impinges upon ity an cleetron strean s prodneed; thus there is a
dircet transformation of light energy into clectrical encrgy,

As fur as is known, the life of the cell is practically unlimited
and a continuous enrrent flow does not harm it in any way. Since
it does not contain any liquid nor require vacimnm or gas, there
is nothing to get ont of order as it is not subject to physical or
chemical change and it has a constant output. It can be exposed
to direet sunlight withont deterioration, hias no dark enrrent suice
its energy is derived direetly and only from light: no drifting, henee
no circenit adjustments are necessary: no fatigue; and is non-
microphimie, ‘The resistance of the cell varies from 1500 ohms at
10 foot-candles  illmuination, to 300 ohms at 240 foot-cundles
intensity,

This device, shown completely assembled in Fig. A, measures
over all enly 3 x 1 in. thick; and weighs only 314 azs.

This new device, manufactured hy the Weston Fleetrical Instru-
ment Co. is known as the Model 594 Photronic Cell.  Althongh
siuple in - construction, cach component has reecived the same
attention to precision which has characterized all previous Weston
prodnets.

THE MODERN RADIO CABINET

which the technician exhibits particular in- A
terest, as follows: sensitivity to light ehange, 5 ,5“2;{‘3”‘5_.
speed of action with respeet to light change, PHF p

methods of operation, and constrnetion, Con- METER
cerning the last factor there is little in- RELav

formation available at the present times of e
course, this does not affect the operation of

AS evidenced in the Westinghonse “Col-
umaire,” Phileo “Lazyhoy” and other
1nte model receivers, radio eabinets are rap-
idly eliibing ont of the rut of convention,
their design taking a turn which Dids fair
to establish new standards of comparison
in the cabinet-maker’s art,

the unit.  The other jtems will be consid-
ercd:  also, other  ceharacteristics of this

Fig. 2

/ Y

Fig. B
A cabinet of wmod-
cruistic design

Tiwo diggrams in which the photranic cell may
be weed: left, connections for a wmeter or relay
outpit; ut right, lowdspeoker operation.

really marvelons instrument, which is des-
tined to come into great prominence.

As illustrated in the graph, Vig, 1, the
sensitivity is approximately 80 microamperes
per lmuen, Preliminary frequency-response
tests indieate that the action is so rapid, it
probably will be  satistactory for use in
talking motion pictnre and television trans-
mission work: color-sensitivity graphs have
not as yet been completed. Conneetions
which vy he employed ave shown in Fig.
20 at .\, the civenit for direct operation of
a millimnmeter or 5-ma. relay: at By recom-
mended  eivenit for indieation (on a lond
speiaker. ete)  where  the light intensity
changes rapidly.  As shown in Fig .\, the
utter simplicity of the Photronic cell is
striking,

The assembly proceeds in the following
order: Into the hakelite shell (extreme left),
is dropped one of two black washers. a
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Response curves of the Weston Photronic Cell.
These tHustrate the variation of owtput current
and ccll resistance e the liuht fntensity changes.

*(1n collahoration  with  tne itventors, Messrs.
C. 1. Tartlett and A, H. Lambe of the Weston
Flietrical Instroment Corpd



December, 1931 RADIO-CRAFT 337

in RADIO

the trade, Service Man, and home-constructor.

A late eabinet construetion available to set builders and owners,
which is designed to accommodate any recciver chassis, is illus-
trated in Fig. BB, Note the side panniers for current periodicals,
and the “modernistic™ lnes slightly modified I eurves.  Another
cabinet mnodel is designed to accommodate in its top a standard
nmidget set, cabinet and ally; and in lien of the front panel and
speaker-grille shown in Fig, B, there are provided shelves for
bhooks,

The same firm, Washington Radio Furniture Co., manufactures
other nodels, including a tall, narrow bookease design. At the
top is & seetion just large enongh for a midget chassis and repro-
ducer; a small door closes this portion of the front. Surmounting
the case is a faney riser which may be cut to fit a small electric
or spring clock.

HARMONIC SERVICE OSCILLATOR

RAI)I() information, like the data in all other fields, is changing
every day.  For instance, the service oscillator of yesteraay,
designed to cover the extremely wide frequeney range of, say 115
to 1680 ke, would have bheen o rather bulky instrument incorporat-
ing either a tapped coil and range-selecting switeh or plug-in coils;
either design would necessitate the use of a multi-scale graph,

Fig. C

Abore. The Acroexcle Harmonic Oscillator,

The cxterior of the shiclded unit is shown

at the left; center, the shiclded lead : at right,
interior arrangement,

Madern oscillators, however, may incorporate the principle
of harmonic production in vacuum-tube circuits, with conse-
guent reduction of size and increased speed in their vse. The
theory involved, and a discussion of one conunercial instrument
of this type, appeared in the July 1931 issue of Ramo-Crarr.,
Another “harmonic-type oscillator™ of the shielded type is the
Aceroevele Oscillator, Fig, C; the schematie cireuit is relatively
standard, Fig. 3

This new service instrument has a combination scale and pointer  of special design, Fig. 4.

Frequencies are read at the intersections of a red line (shown
dotted in Fipg. 4); for increased accuracy, a magnifving glass may be
used, The celluloid pointer fastens at the periphery of the knob,

Left. An enlarged view of the scale
used an the harmonic oscillutor. Note
the curvature of the tuning pointer,

Quick shifts in tuning may be made with the large knob: a 68
to 1 ratio vernier is shown at the right.  The small knob controls
the power output which may be inercased sufficiently for neutraliz-
ing circuits by pushing the antenna plug (at the end of the twin-
conductor, shielded lead) farther into the post marked ANT,
until the tip touches connection J, Fig. 3,

Coils L1 and 1.2 are little 350-turn pancakes 34-in. wide, wound
with about No. 28 S.CLE wire on fons Y-in. in diameter.  Con-
cdenser C1 is a trimmer (ad-
Justed and sealed at the fac-

tory) in shunt to the 350 wo SR FFI L2
minf.  tuning  condenser € [—’U'G\ l'i (O
Units RI and SW, are
ganged,  The  batteries  re- 60005

006
. . 3 ME,
quired for operation are con-
tained in a separately } ? " I
J

‘30 |

shielded section in the lower
part of the oseillator.

Although  the  Acrocyele
Oscillator is available as an : - " sw.
independent,  shielded  unit, g 25
independent,  sh MEG. oGms

as shown in Figs. 3 and O,

the Serviee Man may prefer |

to obtain the more complete 0-5000 OHMS

. . A ‘ SIBNAL VoL CONTROL '

instrument  whieh  includes i e

I . this oscillator, the reguired(SN0 e zms v

. Fig. D 30 tube, four No. 2 dry Fig 3

A group photoaraph of wovel German uuits. Abore, wuppcr Ieft, Fia, D1; cells (fur the “A” potentis l)' o

upper right, Fig, D2; center Ieft, Fig, D3 dower left, Fig, D1: lower 5 oL "‘"_ M) The disgram of connections of the
right, Fiyg, D3, (Continued on page 365) Acrocycele oscillator.

o
F
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HEN the sereen-grid type of tube

was first introduced to the Amere

ican market, it was believed that

poor selectivity was an  inherent
part of its action. Ilowever, design
cngineers  became more experienced in its
nse, it was found that the apparently poor
selectivity was due to the greater amplifica-
tion per stage and to the constants of the
parts used in the early sets.  Later, hand-
scleetors were cnployed to give the desired
scleetivity and constants were used which
equalized the amplification over the entire
hroadeast band.

It is well known that the band-seleetor
causes an appreciable reduction in the R,
mnplification, as well as reguiring very care-
ful adjustment; all of which results in an
increase in the costs of production.  With
this point in mind, the writer set out some
time ago to find a suitable means for obtain-
ing sufficient selectivity withont the use
of band-selectors.  This was not done with
the idea of detracting from the use of such
tuning devices, but rather to find a means
of reducing the cost of making sets in pro-

as
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R. F. Coil Design

Some Notes on Calculating R.F. Coil Resistance
By C. W. PAL.MER
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32 30 28 26 4 22 20
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Fig. |

Note that for the smaller gawpe wive the A.C.
resistance of o coil may be several times fts

D.C. resistanee.

December, 1931

ttuction without sacrificing either amplifica-
tion or selectivity.

Increasing the R. F, Gain

After some deliberation, it was decided
that the most logical point of attack was
in the ILEF. grid coils.  Fhe results obtained
by redesigning  the coils in several trial
sets were so gratifving that it was decided
that others might find the intormation use-
ful.  The following notes made at the time
deal entirely with the secondary coils, Later,
perhaps, we will diseuss some changes in
the primary coils, especially the primary of
the antenna conpler.

The amplifieation obtainable in an R.F.
amplifier depends primarity on the ratio of
the inductance to the capacity multiplied
hy the resistunce (of the coil); expressed

P

, and it is evident that
CR
the greater the inductance compared to the
capaeity and coil resistance, the greater the
wnplification that may be realized. As the
size of the inductanee (L) is limited both
by the muximum wavelength to be received,
{Cuntinucd on next puge)

mathematically,
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Firure 4, wupper rotwe

A, B, and C are coils 3 ins., 2V4 ins,, and 2 ins, in diameter, respectively,

with 0005-mf. tening condenscrs, B zwith .00035.mf,, and C with 00025-mf. condensers,

Fianre 5, center,
Figure 6, loswrr,

The curves A, B, and € indicate the optfmum size wire for variors winding lenaths, inductance and coll diameters,
The three rows A, B, and C are for coils of different lengths; A to be nsed

Crrtes

The R.F. resistanee of coils of tarfuns winding lengths, inductance, and diameters, is shown, taken at 430 meters,
The R.I. resistance of eoils of varions winding lengths, inductance, and diameters, taken at 300 mot rs, ic ilustrated.
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The ANTENAPLEX SYSTEM

HE procedure for installing the
Antenaplex systemn in existing build-
ings is as simple as wiring these
structures  for any other purpose,

FFig. J
At A is shown the surface box, at R the “tape
let," a9 C the Cabloy clamps, at D the Cabloy,
at E the tap to the outlet box, at F the basc of
the surfuce bor. and at G the muanting sevews.

*National  Sales  Engineer,
RCA Victor Co., Inc,

Centralized Radio,

R. F

and the size of the tuning condenser (),
it can be readily seen that reduction of the
coil resistance (RR) must result in an in-
crease in the amplifieation. Thus it will
be found that to cover the broadeast bhand,
310 millihenries is the maximmm pernrissible
inductance that may be used with a 00025-
wmf. tuning condenser: and even then, either
very loose coupling (hbetween primary and

r A FOR K CURVE X
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15 T
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o_
i
-+
_-f—-,—
7
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]
1

2.0 1.6 _ 14 1.0 0.6 0.2
2o A" FOR S_SURVE A
Fig. 3
The valucs of K and 8 used in the calculations
may be taken directly from the curtes.

(Part 111)

By E. JAY QUINBY"
stich as electric signaling systems, telephomes,
or electric lights,

The Cabloy, which is a lead covered con-
ductor 5/16" in diameter, may be readity
“ished™ through hollow  partitions, or run
“open” along the surface, and where thus
exposed, it should be secured at frequent
intervals by the cable clamps furnished tor
this purpose. This little clamp or elip, re-
quires only one screw to attach it to the wall
surface, haschoard, or other trim, and is so
designed that it provides o suitable anchor-
age  for the Cablov. withont crushing or
otherwise injuring the conductor sheath or
insulation.

For such cases, and for cases where ex-
posed or surface wiring is employed, a spe-
cial cirenlar surface hox has heen developed,
Fig. 1, which has nny advantages over the
usual rectangular surface box,  First, the
round eover presents no sharp corners to
cateh or interfeve with objects ordinarily
moved baek and forth past its surface: see-
ond, it is universal in its application for
horizontal vertical runs, and will alse
accommoditte loeations where it is desired
to transfer from a harizontal to a vertical
run; third, it will adapt itself to locations
where it is desired to effieet transition from

. COIL DES

(Continned from page 3138)

and

secondary), or an antenna series condenser,
is needed to tune helow 250 meters, —hecase
of the effect of the capacity of the antenna.

If the coil resistance (R) in the above
ratio was the direct current resistance of
the coil it would be o siaple anatter to
reduce it merely by increasing the size of
the wire.  Bat Fig, 1 shows that there is a
peint beyvond  which the rdio frequency
resistance inereases with a torther incerease
in the wire siwe.  The curves in this tigure
were niade from data obtained with o eoil
of 74 turns of No. 2t wire, wonnd on a
form 3 inches in diameter and 214 inches
long.

Finding R.F. Resistance

The RF. resistanee was caleulated from

Butterworth’s fornnla:

Knd \ 2
R1 =R {1+F+G (——)
{ T
in which R1 is the R.F. resistance of the
coil, in ohisg R, the D.C. resistance of the
winding, also in olims: n. the total number
of turns: and d, the diameter af the wire

in the same nnits as D, the diameter of
the coil. Both F and G are factors propor-

tional to:
z- VE
92.8

wheree f is the frequeney at which the coil
is to be used and d, the diameter of the
wire in mitlimeters, K is the shape factor,
which depends upon the tength and diameter

Fig. 1
At A s showen the mownting etrip, at I3 the
mowating serews, at O the clamping cavs, and
at ) and E the anteana and growund posts.
concealed to surface wiring; fourth, its hase
is provided with clamping ears which not
only secure the ends of the Cabloy in place,
but  alse  ceffect  the necessary  honding
nating current voltmeters and ammeters.
(Continued on page I7)

IGN

F r T T T Hs\"
24 -II 11— + —175110
2.0 l Frrort b T A/ s
19—ttt 4 RO NS S S T V4 110
18 t4 e I = =t B P/I/ 145
17| 4=t —:Ij-—x‘ A {100
LGI\ | i - + )- +—-10%
[ et - —1—t—1-A -1250
14—t + - - R +—t—{085
L3t 1 -+ T ™,
L2 — 11T 1875 G
V1 e R +—1-{am
Wr+—+++++ +—-1—06$
09—+ 1+ I -+1—0.60
08 e B B A H1—{0ss
o7} --+~-+»—-,+- -+ {4050
08 [t ——1—+—AfA - bttt ods
0.5 |—f—t—+t+—A¥4+—+3-—+-1++Jos0
04 |- 1 b A o
03 <l'++l-‘ t I f—1—-o0
021 +-b/{' +——————+ 11110
01_1 1 1 1J b T 1 0.20

o 1 2 3 4 5 & 7 8
28 2 A

Fig. 2

The vatues of F and (7 corresponding te curves

oA and B omay be determined from this graph.
of the winding.  The values of ¥, G, and K
are shown graphically in Figs. 27, 2B, and
3, respeetively.

As an illnstration of the procedure used
in calenlating the RUEF. resistinee of a coil,
the example cited above muy be nsed.

The wire is 565-millimeter in dianeter
(determined from a wire table): and a
wavelength of 300 meters (1000000 eveles)
will be used. The D.C. resistance of the
wire is .0214-ohm per foot.  The linear

(Continned on praue 366)



SPEE

Input Eqm'pmem‘

(PART V)

By ELI M. LURIE, B.E.E.

N previous articles the main radio and

remote controlled public address ap-

paratus in the Hotel New Yorker were

deseribed and  illustrated,  Copies of
the issues containing these stories are avail-
able,

Every commercial public address or broucd-
cast installation uses a speeelt amplifier.
This amplificr is usually located  directly
after the microphone and all speeelt that
enters the main amplifiers must first pass
through the speech amplifier. Thus it can
be easily understood why the speech am-
plifier plays such an important role. But
aside from this, the amplifier must also do
the following:

Ist. The applied input must be am-
plified sutticiently so that enongh output
voltage will be availuble to feed the
power amplifiers,

2nd. The amplifier must produce dis-
tortionless amplification.

drd. 1ts input and output impedance
must mateh the apparatns into which
it is worked and being worked.

These are the most important conditions
to be considered in the design,
In some cases the speech amiplifier plays

RADIO-CRAFT

CH
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the dual role of both speeeh and radio set
amplificr, as in this hotel public address
system,

The question of battery operation is also
very important, Most large  installations
use batteries for this amplifier and also for
microphone button current as the possibility
of hum is very great. Towever, in the
New Yorker, the speech amplifiers are com-
pletely  A.C. operated, and vet the hum
level is only —50 DB.

p— . —
1= 35 MILS S [ =
5000 8- F S
CHMS 200 | |
RX VOLTS . _\E |'|'
15000HM :
POTENTIO-
METER
Ra N, Rb o
Ri 498 R340
\ _é ’

Rc »% o [ -[..__|.].r_
1,500 P
- !  FOR'CBIAS |
] OHMS & a2 |‘,$ )
26 V. .) FOR
L — 2 SR, | ®2 B0 v L0
—_— S —

Fig. 2

At A, mathematical cquivalent of microphone

cennections. It B, the circnit connectwus of
the drop-twire resistor.

MICROPNONE
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) s
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/20
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rioo 1MF 2mF 1M 2MF
OHMS :E sw 3
= I1MF A
- A
- 1M
CoAE R 5 svours
3 ¥ . :
Fig. 1
Diagram of comnections of the high-quality speech amplificr wsed in the {fotel New Yorker sound
instaliation,

Fig. A
Front view of the condenscr micvophone mixer
wsed at the Hotel New Yorker,

The design of the amplifier proper for
MG operation is not very diffienit, but the
method of obtaining the microphone current
from AL is apt to he perplexing.

Where it is necessary that button cur-
rent readings be carefully read and logged
it is, of course, desirable to climinate the
“click™ when the nilliammeter is inserted
into  the microphone cireuit, It is also
desirable to incorporate a method whereby
the gain may he raised to o very high Ievel
for cergency use, but under normal con-
ditions the gain may be reduced to regular
operating values.

Circuit of Speech Amplifier

In Fig. 1 is shown the schematic circuit
of the high-quality speeeh amplifier used
in conjunction with the guest room ap-
paratus.

As the main amplifiers are designed to
operate at the radio receiver ontput level,
the specch amplifier should be  designed
accordingly for normal operation with an
output level cqual to that of the radio re-
ceivers,  (However, as the output of a good
radio frequeney amplifier and linear power
detector is quite high, it is necessary to
use at least a single stage of audio fre-
queney after a carbon wicrophone if the
level is to approximate that of the detector
nnit).

There will be times when the pick-up from
the mierophone will be feeble and for such
occasions the use of an additional *27 stage
will be of advantage, This extra stage is
connected into the amplifier circuit merely
by operating  the toggle switeh Xo The
switch connects the primary of the line
outpnt transformer either to the plate of
the first or sceond A tube as shown in
Fig. 1. By using this arrangement suflicient
amplification can be obtained to load the
power amplifiers to a maxinnm condition,

Correet impedance matehing has continu-
ally been stressed as most important where
excellent quality is desired. For this reason
the output of the microphone transformer
matcehes the grid-to-filament impedance of
a tyvpe 27 tube.  Likewise the primary of
the output transformer is matehed to the
plate impedance of the same tube.  The
secondary of the line output transformer is
500 ohms to match the input line of the
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primary amplifier in the main amplifier rack,

Lt will be observed that resistance coupling
is used in the sceond stage.  Resistance
conpling will nsually produce even ampli-
fication and is also good in that the re-
sulting gain ean equal no more than that
of the input voltage, times the amplifica-
tion factor of the tube. Distortion is there-
fore limited in the amplifier to a very low
alne and can be considered almost neg-

ligible,
LHowever, wlhere resistance  coupling  is
used  difficulties arise dne to the charac-

tdristic low fregueney oseillation  (“motor-
boating™) occurring in this type of am-
plificr.  To eliminate any possihility of such
oscillation an extra filter section consisting
of a 30 henry choke and + mf. condenser
is added to the regulur filter cirenit.  In
addition, the plate supply is steadied by a
low resistance drop-wire of 5750 ohms.

Of most interest is the method used to
obtain  microphone  buttonr  current, In
Fig, 2A is the cquivalent microphone cir-
cuit,  As the microphone transforiner is
designed  to mateh the impedance of the
miicrophone, its split primary will have an
inpedance of 100 ohms on cach side,  Fach
button will, therefore, be in series with 100
ohms making a total of 200 ohms on ecach
side of the butten battery. 'The Western
Electric  standard  broadeast  microphone
(type 387) is usually operated at about 20
milliamperes per button.  Therefore, it fol-
lows that to supply this current our bat-
tery must have a potential of 4 volts or
E=t=(02) (200). Also as we have two
sides to supply, the total wattage will be

P —

Fig. §
Schematic civewit of the condenser microplione
mirer dlustrated in Fig. 4.

W = Flx2 =1{x (.020) (2) = .16-watt
neeessary,

In Fig, 283 is the circuit of the
resistor,  The output voltage is 200 volts
and as the “bleeder” current will determine
any voltage drop across the drop-wire, it
is well to consider this item first.  The
variable 1500 ohm potentiometer 1Ra is used
to supply the microphone with its 15,M,F,
This potentiometer is in parallel with a
1500 ohm resistor b, The bleeder cur-
rent will, thercefore, cdivide bhetween the
two resistors,  The total resistance of these
two parallel resistors will he 750 ohs.
This added to the 5000 ohm resistor Itx
makes a total of 5750 ohms as the whole

drop-wire

drop-wire resistance.  Our “bleeder” cur-
200

rent will, therefore, he IT—=———— 35 ma.
5750

As the bleeder current divides hetween the

two 1500 ohnn resistors each resistor will
35

have approxinmtely — or 17.5 milliamperes
2

passing through it

RADIO-CRAFT
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Fig. 4
Schematic circuit of the power amplificr design
for hotel use.

Thus the voltage across Ra will he 1500
X 0175 = 264 volts, and the wattage
dissipated by this resistor will be 0.45-watt.
The microphone cireuit resistance will, how-
ever, be connected in parallel with  some
section of Ra and this must therefore be
considered.  As the microphone wattage has
previously been caleulated as J16-watt, the
rating of Ra must be equal to 16 4 45 =
SAl-watt, A two-watt, 1500 ohm poten-
tiometer should be satisfactory and can be
used in this position,

It is true that the microphone circuit will
be connected across only a small portion
of Ra but every calentation should always
be mide for the extreme case, Thus Ra can
supply a maximum potential of 26 volts,
but as only about four volts are required
for a single microphone the stider will gen-
erally be across only a small portion of the
resistor,  ‘The idea of having as much as
26 volts available is for use in case several
microphones are to be used,  (With such
a condition each microphone will generally
have its own matching transformer.)

Pavery one who has had amy  experience
with carbon niicrophones knows the dithi-
culty of climinating clicks when  tuking
microphone current readings.  ‘The usual
procedure when reading hutton eurrent is to
insert a millianueter, first into the circuit
of one of the buttons, and then, after the

Ml

reading is obtained, the milliammeter is
inserted in the other button civeuit, 1In
cach case, the circuit is broken as the meter
is cut into and out of each circuit which
produces a  decided and Jond click, To
eliminate  this interterence, engineers de-
vised many different schemes. One makes
use of relays that open the microphone cir-
cuit to the milliammeter only after the
meter has heen inserted, thus  eliminating
clicks,  Of course such a method could be
used  with excellent  resnlts, but  the cost
offsets the advantage. Another system makes
use of varivus filter arcingements which
are connected across the ek into which
the meter is plugged, but, with this method,
there is almost always a small resulting
click that at times is extremely disagrecable.,

Perhaps the casicst and yet possibly the
hest solution of the above problen is to use
a low reading milliammeter with two shunts,
Any 0—1 up to a 0—5 milliammeter may
be used.  The shunts may be made out of
heavy resistor wire of about number 12
gauge; they are connected as shown in Fig,
1. The shunts hay be designed to carry

Sw. o
——"——"E Y R2 -
:'—°§R3 TO LINE
> — " -

wl
|

I"Fﬁ

[}
-]
L}

Fig. 6

Ar A, this circuit shotes the manner in zwhich

constant impedance is obtained in the micro-

phouc “attenuator circuit,’”” At B, theoretical

gure of reference,

I} to 15 times the current passing through
the meter. The scale on the meter is cali-
brated to read directly the total current
through each button as the double throw
switch SW. 1 is placed across cither shunt.
Supposing the meter is a 0—5 millianuneter,
then the seale is changed to read from 0—50
mitliamperes,

Of course the ohmic values of the shunts
depend upon the internal resistance of the

(Coittinued an puge 3UR)
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Kedesigned HW.E, 414 speech amplifier circuit.

Direet current must be wsed on the Hlaments.

Tlis current is most conveniently obtained from drywrcctificr-type " 4" units.
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A practical applie
cation of a coppers
oxide moter.

N the first part of this series which ap-

peared in the November issue of Rano-

Crarr, the historical  development  of

the D.C. voltmeter and ammeter was
discussed, starting from the original tangent
galvanometer,

The “instrument prablem™ reeeived muceh
attention from suelr distinguished minds as
Deprez and 1D’ Arsonval in France, Kelvin,
Perry and Ayvrton in England, Siemans and
Hummel in Germany, and many others of
cqual fame, in the time suceceding Oer-
sted's and Sehweiggers' erude deviees,

Dr. Weston, in the United States, after
many  vears of strenuous effort developed
the first permanent nimgnet pivoted moving
coil type of instenment, This development
of Dr. Weston revolutionized meter design,
and placed the art of eleetrieal measure-
ment o a new plane,

In the determination of the effectivencss
of an alternating current, the square root
of the average squares of all the instan-
taneous  values of alternating enrrent s
taken, and expressed in units of a given
direct enrrent which will produce the same
power or heating effeet as the given alter-
nating current. The value so determined
is culled the effective or RALS, valne, and is
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Magic in
Meter

(PART II)

In this second of a series of articles, Mr. Denton
describes the various types of A. C. meters used

in radio work.

as the iron vane
type. This class of
meter can be found
in most set analyzers and is  gencrally
recognized as the most practical for low
frequencies.

Referring to Fig, 1A, we see that there
are two hars or vanes of soft iron hung
vertieally in the center of a coil. 1f no cur-
rent is applied to the coil, there will be no
movement as shown,  When a direet or alter-
nating current is passed through the coil as
indieated in Fig. 18, the bars repel each
other. Regardless of the direction of current
flow, the npper end of the two pole picees
are ngnetized either Noor 8, depending
npon the direetion of current flow, and the
lower ends either 8 or N. Following the
law that like poles repel. we find that the
hars are thrust apart,

The conmercial models have one of the
vanes fixed in position in the coil and the
other vane free to move on a pivot, the in-
dieating pointer heing fastened to the mov-
ing vane to facilitate movement over a seale
as indicated in Fig, 1C Tt will be noted that
the movable pole picee can he displaced only
by rotation caused by the repulsion.

By CLIFFORD E. DENTON

the case in direct
current meters: the
force which causes
the movements of the iron vane depends on
the strength of the magnetic fickd set up
in the coil, and the field strenpgth of the
coil depends wpon the amount of current
flowing in the winding. When the current
flows through the eoily the movable iron
vane rotates to such o position that the
opposing foree exerted by the spring and
the magnetic foree of  repulsion hecome
cqual. The indicator then stops and shows
the seale value of the current flowing in
the circuit.

In the alternating enrrent voltmeter, the
field eoil consists of a fairly large numher
of turns of comparatively fine wire, As it is
impossible t0 wind a coil  with “sufficient
prevent a flow of current
which wonld damage the winding, a resist-
anee is placed in the eircuit so that  the
current flowing through the coil is redueed
to a satisfactory value.

resistance  to

Ammeters have coils wound  with com-
paratively heavy wireo The size of the wire
depend on the current ranges of the meter.

Shunts for use with alternating current

annneters  are not  recon-

07 of the maximunt value,

Instruments used for al-
ternating  enrrent measuve-
ments  indieate  direetly  in

| 1
SRS or effective values i

(the direet current  equiv-
alents) making the compu-
tution of these values un-

necessary.,

_B_ A

i

Under these conditions we

see that the maxinmm volt-
age per alternation in a
commercial 110 volt AC.

mended, especially when the
instrument is heing used on
more than one frequeney. If
the meter has been  cali-
brated at one frequeney and
is to be used on another,
it should he re-calibrated
s0 s to compensate for any
error caused by the shunts,

Multipliers for extending
the voltage range of alter-
nating current voltmeters are
satisfactory as long as the

cirenit is 155 volts on each

half of the eycle.

Tron Vane Instrument
The most commen type of instrument for
alternating current measurements is known

Fig. 1

The priveiple of operation of the iron-vane movement wsed in A.C. meters is

shozen abure.,
The rotation of this pole piece is opposed
by springs which do not carry current as is

resistors used maintain their
ohmic valne.

IPigures 2 and 3 show the
electrical circuits of alternating current volt-
meters and ammeters,



December, 1931

The Solenoidal Meter

An instruent that eniploys a very simple
movement  is known  as  the  “solenoidal
meter”  Referring to Fig. 1, we see that it
consists of a eoil with a plunger C fastened
to the indicating arm B, This arm s
pivoted at point I’ 5o that the plunger can
move freely into the coil as indicated,

Current  flowing  through  the  compara-
tively low resistance coil *sucks™ up the soft
iron plunger, causing the indieator to move
over the scale which can be calibrated hy
sending known values of current through the
coil. - A weight Wocontrols the action of the
pPlunger and the diunping of the indicating
pointer is accomplished by the eddy cur-
rents in the plinger. This type of movement
is inaceurate, due to the large errors caused
by hysteresis losses which are traceable to
the excessive mass of the moving parts,

This movement will be found only in the
less costly instruments,

Hot-Wire and Thermocouple Types
High frequencey alternating current meas-

RADIO-CRAFT

which the eurrent flows. To increase the
sensitivity, the junction is generally mounted
in a small glass bulb,

The voltage developed by the thermo-
couple is divectly proportional to the tem-
perature, amd the temperature of the heated
wire is proportional to the square of the al-
ternating current flowing in the heater; the
reading of the meter then, is proportional
to the square of the current throngh the
heater wire. This meter is sonctimes called
a “eurrent-squared” meter.

Since a D.C. meter reads avernge values,
the scale of this meter may be marked so as
to read the square root of the average value,
which as we have seen hefore, is the effec-
tive value of the A.C.

Copper-Oxide Meters
With the developiment of the modern radio
set, a demand for sensitive voltineters of
low power consumption was created. Direet
current movenents which can satisfy these
requirements can be readily built with a
sensitivity  of 1000 olwis per volt. This

urements are general-

means that a current

Iy based on the heat-
ing effeets cansed by
passing a current
through a  strip  of
metal, Hot-wire
ters depend for their
action on the expan-
sion of a metal wire
when heated, the wire
generally used for the
heater being platinum.
The latter type of A,
C. meter is used ex-
tensively for high fre-
queney measurements,
but it uses a consid-
erable amount of
power, is casy to burn
out, and is not per-
manent in calibration.

-

of one nilliampere s
sufficient for o full
scale deflection. This
may he done by simply
rectifving  the  ALC.
voltage to be mecas-
ured and applyving it
to the DL.C. meter.
There are several
methods  whereby  we
cim rectify the alter-
nating current to he
measured. The  first
is by the nse of a erys-
tal  rectifier, Fig 7.
The crvstal, however,
is generally teo un-
stable in operation and
needs to be adjusted
quite often, and is also

The wire AB, Fig

subjecet to burn-out at

5 is selected for ity Tonre 4 abeve

ahility to expand when
it is heated by the
high  frequeney  cur-
rent, and is connected to the circuit in sueh
i manner that the current to he measured
will flow throngh it. The spring S tends
to hold the wire AR taut through thread
C. The resultant motion caused by the ex-
pansion of the wire canses the pointer 12,
which is rigidly attached to roler R, to
move over the seale. The movement of the
peinter depends upon the amount of cur-
rent flowing through the wire.

In the case of the thermal ammeter, we
find that the voltage genervated at the june-
tion K of the two dissimilar metals €D,
Fig. 6, in contact with the wire AB, is im-
pressed across the direet current miillivolt-
meter M.

The heat in wire AB is generated because
of the AC energy flowing through the cir-
cuity and is equal to that which would be
generated for a certain nunber of amperes
of direet cnrrent. The deflection of the
needle indicates the effective value of AC.
energy as do the iron vane and solenoidal
meters,

The thermal junction generally used is
mide up of the metals copper and constan-
tan, and is heated by a fine wire through

The magnetic ficld generated
by the coll Vsucks” up the plunger C, moring
the pointer B over the scule.

Figure 5 below, The expansion of the wire 4B
causes the pointer to move over

comparatively low cire-
rent values. The see-
ond is by the use of a
tube rectifier, the eir-
cnit of which is shown in Fig. 8. The ordinary
design of such a deviee generally  limits
its application because it is subject to tube
failure, and every time

the  scale.
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This introduces an inaccuracy in readings
which beeomes apparent when the voltage
to he measured has a distorted wave forn.
Fig. 10 shows a graph representing a dis-
torted sine wave whieh would cause an
error of about two per-cent. In most cases,
however, sneh small inacenracies are of hut
little importanee to the Service Man,

CARBORUNDUM CRYSTAL
ho——
v
oissmian | €
I
METALS AC INPUT A
\ x 0L METER
8 O——

Finure 6 left. The thermo-junction at K gen-
crates 0 DU, voltage which is applied to M.

Figure 7 right. Obscrre that the crystal recti-
ficr is uscd te rectify the A.C. voltage to be
measured.

The wave form of most of the voltapes
encountered in a radio set will closely ap-
proximate sine waves; thus, for practical
purposes the distortion and its consequent
error due to the reetifier will be negligible.
Figure 11 is an example of the actual oscil-
lograms taken of the voltages within a
Radiola 60" showing the close approach of
the wave form to a sine wave.

Reetifier type instruntents have a large
apacitancee  due  to the  reetifier, which
causes a change in scale defleetion as the
frequency  of the applicd voltage to be
measured is varied.  The effect of this
capacity is not great at low frequencies, hut
above ahout three thousand eveles the error
is angnented by the increase in frequeney.
This is not as serious an objection as it ap-
pears to he at first glance, because the Ser-
viee Man seldom regunires absolute accuracy
above the standard commercial frequencies.

Momentary over-loads of three to ten
times  the normal veltage rating do not
damage the rectifier, thus reducing to a
minimum the danger of destruction of the
unit due to over-toad.

A Universal Meter
Many interesting and serviceable pieces of
equipment  ean be  constructed using  the

the tube needs to he

replaced,  the  instru-
ment must be re-cali-
brated. The smne in-
strument is sommetinmes
used  asan output
meter, when the indi-
cations are for com-
parison only.

‘The third and most
desirable  method  of
rectification is by the
use of the copper ox-
ide rectifier, Fig. o
This type is satisfac-
tory from the stand-

R1
R2

—SHSOV. llOOV.

point  of ruggedness,
sensitivity, and  con-

299 ETIY

stanev.  Hts main dis- SOURCE

advantage is that the

LOAD SOURCE LOAD

meter indicates “aver-
age” values instead of
effective values,

Figure 2 lcft. Hiustration of the mode of connection of the moting

wane type of A.C. ammeter,

Figure 3 right. Conncctions of the multiplicrs in the moving-vane type

of A.C.

woltmeter,
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An Electrolytic-Condenser-Rectifier

A Novel Power Pack Design Including Only a Transformer and Electrolytic Condenser

HE almost universal use of tubes, of

one form or another, for rectifying

alternating current to obtain a pulsat-

ing direct current, and the subsequent
use of condensers and chokes for obtaining
a somewhat constant output, has so stand-
ardized the radio power unit that rectifica-
tion and filtration without the use of them
does not scem to have been given inuch
thought.

While conducting some experiments last
Autumn, the idea of using clectrolytic con-
densers for hoth rectification and filtration
occured to me, and I am passing it afong in
the hopes that it may find a place in the
laboratory of some experimenter,

Figure 1 is a schematie diagram of the
entire arrangement.  As can be readily seen,
i teonsists of the conventional power trans-
former and an clectrolytic condenser.  This
condenser (a double nnit is shown although
two single ones with their negative terminalg
connected together may be used with the
same results) acts as hoth the rectifier and
the filter. ‘Ihe results obtained with this
arrangement have been far hetter than those
obtained by using the vacuum tube rectifier
and its associated filter.

’ Magic iI‘l Meters (Continued from

standard milliammeter in conjunction with a
copper-oxide rectifier.  Figure 12 indicates
an arrangement which gives accurate indi-
cations in A.C. and D.C, circuits, the maxi-
mum ranges being lmited only by the de-
sires of the constructor, In this cirenit a
Weston 301 universal meter is used and is
provided with a double seale. The upper
scale is used when the instrument is con-
nected for alternating current measurenients
and has a range from 0-5 volts, and the
lower is the D.C. scale and is also calibrated
from 0-5 volts, The sensitivity of both the
AC and DLC. seales is 1000 oluus per volt,

The meter has four external connections

VA
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FIG. 14

oAn ilustration of a distorvted
SINC tvare.

Figure 10 abore,

Figure 11 below. At A4 and B is shown the ware

form of the unrectihed hlament woltage in a

commercial reeeiver, and at € and D the un-

reetificd plate voltage, Note that they are all
pure sine icaves.

By P. M. JAROWEY

Theory of Operation
An electrolytic condenser, like any other
condenser, must consist of two conducting

PT NEG ELECTRODE
]

¥ AL vouts NOT TO
| EXCEED PEAK VALUE
I/ OF THE RATED

Fig. 1
A simple poteer pack. The clectrolytic con-
denser design limits the output,

plates separated by a dielectrie. The greater
the arvea of the plates and the smaller the
distance  hetween  themy, the  greater  the
capacity of the condenser. If the dielectric
is other than air, the capacity is usually
greater than if air weve used. The dicleetrie
must not he too thin, because if it is, then
the voltage that can be impressed across it
withont puncturing is very small,  ‘Thus it
is seen that the design of a condenser mmust

and a shunt which is calibrated for the
meter,  ‘The alternating current ranges are
thus 5 volts and 1 miltimnpere and the direct
current ranges are 50 millivolts and 1 am-
pere.  Thus by the sclection

be a function of its
ating voltage.

In the electrolytic condenser, a large metal
conductor, coiled so as to minimize space,
is used as one plate, and a solution of horax
and water for the other plate. When the
unit is connected across a properly poted
source of D.C. (positive to the metal plate,
and negative to the solution, the latter con-
tact heing made via the metal container) a
filir of hydroxide gas is formed on the metal
plate of the condenser. This film of gas,
only a few atoms thick, is the dielectric,
The large area of the plates and the execcd-
ingly small thickness of the diclectrie ac-
count for the relatively high capacity of the
unit.

apacity, size, and oper-

Now, an analysis of the action of an clec-
trolytic condenser will reveal that current
will pass freely and continuonsly from the
clectrolyte to the metal plate when the elec-
trolyte is positive with respect to the metal
plate, but current will not flow in the reverse
direction when the polarity of the applied
voltage is reversed. It is this characteristic
of the condenser that enables it to be used
as a rectifier,

(Continned on piage 369)

page 34.3)

ors of dubious guality, since accurate resist-
ors must he used.  Non-indoctive types of
resistors should always be used in alternat-
ing current measurements due to the errors

of the proper values of

multipliers  and  shunts  the
instrument can be used to
measure 1D.C and AL, volt-
ages and currents. The volt-
age  and  current ranges
indicated in  the diagram
cover most of the require-
ments of the Service Man,

The material required to
construect  the  instrument

ACINPUT

introduced by inductive action,
N2 A BRIDGE
RECTIFIER

UNLIT \

AC, INPUT

DC. 0-1 MA,

consists of the 301 universal
meter, a  double  throw
double pole switch, @

Figure 8 left,

Figure 9 right.
be used for measuring alternating voltages

The wse of the vacuum tube as o rectifier used
for measuring A.C. voltages.
1 bridge conncetion af dry-disc vectificrs may
with a D.C, meter.

four contact switch,
the panel for mount- !
:l]\g lth( ]mrt.~~',1 _unl(l oo —
W neeessary Nt~ H s
h ’ i 150V SET SWITCH S AT {MA
imgr posts or connect- I 250,000 OnMs WHEN USING AS YOLTMETER
ors for the various M 250,0000HMS
o ai{250v =
ranges. The number 23 125,000 Onm3| i
of resistors necessary :_(,:mov 50,000 oumsl 0 = a® o LSMA
R H w
for the multipliers ‘5:: 40,000 ovus| & . 26 MA
and shunts depends S000 OHMs 0L 100 MA
on the ranges to be Foisv = Ma
eovered, AC.O z
g H I, f ‘-\
I'he efficiency of an -bC. ). ; ! |,
instrument  of  this F o aco—m 308, 3263 B

kind depends upon
the accuracy of the

resistors used.  The
builder should not at-
tempt to use resist-

an A.C. voltmeter,

('omrh'h' cireuit diaaram ilustrating how a

Fig. 12
D.C. mecter may be used as
arnd both as a D, C. voltmeter aud ammeter
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The Service Man’s Forum

Where His Findings May Benefit Other Radio Technicians

THE SMALL-TOWN SERVICE

FEditor, Rapio-Crarr:

MAN

I am an independent Service Man in a
town of LHOOO inhabitants, 1 have worked
for a dealer, but in view of the small re-
muneration received, I went in husiness for
mysetf. I advertise in the two newspapers
here, pass out cards from door to door,
but business is very slow, althongh I have
heen in business for myself only two months,
Most of the work that T get is the result of
recommendations fron satisfied custoners,

I huve read letters in the “Open Forum™
from Service Men in the larger eities who
seem to be suceessful, but T never hear from
anyone from a town the size of this, who
has much to say,

I would like to have vou publish this let-
ter, and would also like to hear from Serv-
ice Men in the smaller towns who are swe-
cessfol, that is, men who are in
clasx as regards population,

I belong to the Oficinl Radio Service
Men's Associntion and think that every live
honest-to-goodness Service Man should join,

Ravenr J. Wirrrres,
Route No. 2, Freemont, Ohio.

i DU

AN A, K. BOOSTER

Fditor, Ramo-Crarr:

I wish to answer to the article submitted
by Julius Demiia in the Open Forum col-
umn in your September issue of Rapio-
Crapr.

He complains of being unable to receive
serviee data regarding Atwater Kent Radio
sets from his local distributor, T wish to
state that o great deal of eredit is due to
the Atwater Kent Mannfacturing Company

FACTS

Open every day including Sunday and
Holidays.

We charge one dollar for a service in-
spection call.

Service man is on the job within an
hour after call is received.

Two complete shifts of men working
from 8 A. M. ¢ill 12 midnight.

25 service men equipped with meters
to study your individual troubles.

All service men equipped with autos.

We convert A. C. sets to D. C. and
visa versa, also change battery sets to
clectric sets.

Automobile radio sets installed and
serviced.

B

REAL RADIO SERVICE

@sin officer
550 State Street, Brooklyn, N. Y,
CUmberland 6:4060
6:4059
6-4061

A few teell-chosen paragraphs onwtline the com-
plete service. Lettering is red on biwe; card
measures 4 x 6% in,

for lhaving, without a doubt, the most up-
to-date service manunal I have in my pos-
session,

It readily helps to locate and correct any
condition which might interfere with the
proper  funetioning of the receiver.  This
valuable manual is offered to any Service
Man who_ean prove his gualifieations by
simply writing for a copy on his business
stationery,

Expert Radio Service

We repare all males. Batiery or Flovine
Conninghan snd Sparten Tubes delis erod Free
Avthoried Silver Manhall Service
Only Complete Radio Service in Fremont
Member of the Ofbiuisl Rudio Scrvivemen’s Ass'n,
Place this card in your radie
for future reference
Whon in need of immcdiate service cull
main 251§
and save mionly.

R. J. Witter's Radio Service

Fremont, Chile

A Service Man capitalizes his association mem-
bership. Lettering is blaek on brown; the card
measures 3% x SYi am.

I hope the time will come when other
Radio Manufacturing Companies will  fol-
low the example set by the Atwater Kent
Manufacturing Company, and publish data
which will be as helpful in servicing their
receivers.

Jacxk Levixe,
137 Front Street, Worcester, Mass.

“KILLING" SERVICE CALLS
By Henry H. Klappert

FTER five vears of custemers' service
A experiencee, I have come to the con-
clusion that 509 of future service calls can
be kiHed at the time of installation by the
siimple expedient of doing the job right.
By this, T mean making a test of the fila-
ment voltage and recommending to the cus-
tomer the use of a line resistor if necessary,
Most of them will buy one of these devices
on the installer’s say so.  If the filament is
held down to 24 volts, on 2.5-volt tubes,
littte trouble will be experienced for over
a vear. They should also be tested at this
time for loose clements and current outpat,
On tapping the tube when in the socket,
loose elements will generally show up; and
such tubes should be changed inunediately.
So much for the set.

When the antenna and ground are in-
stalled, the installer should remember that
a Service Man might some time be on that
Job checking for trouble and will probably
have to disconnecet at various points along
the aerial and ground system.  Nothing is
more annoying than to have to pull out a
mimber of tacks to do this. A first-class
installer takes into consideration, not only
neatness and electrieal efficiency of the job,
but also that that set might have to be
servieed. A good installation should be
made as follows:

L.cave about six (6) feet of wire, from
the antenna and ground hinding posts of the
set to the point where the teads are tacked
to the haschoards; so that when the set is
moved away from the wall these wires will
not pull off.  They should be tacked sepa-
rately along the baschoards, at least two
inches apart, to that point where they will
naturally separate going to their respective
destinutions, The ground clamp shonld then
be put on a clean surface, making sure it is
firmly tightened; it is good policy at this
tine to tell the customer to tighten this up
again in about two weeks to take np the
streteh in the metall The ground  wire
should be put through the clip, and the end
should be skinned for a tength sufficient to
wind around a few times. A loop of about
three inches should he left at this point
so the Service Man ean diseonnect it casily
if necessary. This advice also applies to the
inside conneetion of the lead-in strip.

Now for the antenna; it located in o
large city, on top of an apartinent building,
it is advisable to put this up as high as is
practical and about 100 feet long if pos-
sible. I have found that the man-made
static level is reduced by a long antenna in
most  cases. This seeins hard to believe,
but T am writing from practical experience.
Of course, if the set is located near a power-
ful broadeast station, the antenna will have
to be shorter,

The lead-in wire should then be stripped
for about three inches, and twisted a num-
ber of times about the antenna wire.  As
ne connector for this purpose is sent with
an antenna kit, twisting the wire is the
best procedure 1 can suggest: it should

(Cantinwed an poge 369)

Cizis the shoemaker repaic your wateh?
Dnmi the bakee repalr your clothes?

D the fish man repaic your root?

Do the elecrrician repair yoar plumbing!

RAZY?

WELL —then why do
you call a Butcher to
repair your Radio?

R S—

Every service man employed by REAL
RADIO SERVICE ‘is a qualified radio
engineer, whose ability has been proven
by many years experience.

All work done by REAL RADIO
SERVICE is absolut¢ly guaranteed.

o o e

REAL RADIO SERVICE

main ofice:
550 State Street, Brooklyn, N. Y.
| CUmberland 6-4060
6-4059
6-4061

N

A “cateh’ heading. This is the reverse side of
the card diustrated at the left of this paae
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Radio Service Data Sheet

KOLSTER — INTERNATIONAL MODELS K-60 AND K-62
SCREEN-GRID SUPERHETERODYNE CHASSES

With the circnit reproduced below, Kolster
Radio, Inc., introduces one of its new radio
recriver models.

The cirainit incorporates band-selection, tonc-
control, electrolytic condensers in the filter cire
cnit, type "24 screen-grid  first- and  second-
detectors, a single-stage type '35 variable-mu
LI, amplifier operating at 175 ke, and a
pentade-type power ontput tube,

Operating voltages are as follows: [Filament
potential,  (see ciremit).  Plate current. V1,
V3, 6 ma; V2, Loma; V4, 7 ma; V5, 0.2.ma;
Ve, 24 ma.; V7, 48 ma.. per plate.  Control-
grid potential, V1, 0.25-volt; V2, 6.4 volts;
V'3, zero; V4, 3.5 volts; V5, 4.2 volts; Vo, 2
volts.  U'late voltage, V1, 230 volts; V2, V4,
V6, 225 volts; V'3, 85 wvolts; V3, 125 volts.
Screen-grid potential, V1, V4, R0 volts; V2,
74 volts; V5, 22 volts; V6, 245 volts. Cathode
potential, V1, 3 volts; V2, V5, 6 volts; V3,
zeroy V4, 4 volts,  Many of these readings may
he deceptive, due to the circuits having high
resistance.

The resistor color-code is as follows (first is
the hody color; second. tip; third, dot): 5,000
ohims, green-black-red; 10,000 ohms, hrown-
black-orange; 25,000 ohms, red-green-orange;
200 ohms, red-Llack-yellow; 100,000 ohms,
hrown-black- yellow; .25 - meg., red-green-
vellow; 1 meg., brown-black-green.

The fixed condensers may bhe identified hy
the following code: .0002-mf., gray; .00075-
mi.. yellow; .001-mf., orange; .0015-mi., blue;
L003-mf, pink.

A special feature is the incorporation of a
hum adjuster across the filament leads of the
pentode. Note that heavy duty resistors arc used;
this type of unit serves to maintain voltages
constant.

These models were tested on 115 volts.
Shottld lower lne wvoltages le eucountered, it
will be muecessary to remove the chassis from
the cabinet and unsolder the blue lead, which
comes from the underside of the power trans-
former and is conuected to one side of the line
switch monnted on the rear of the volume con-
trol.  In its place solder the green lead, taping
the end of the blue lead just removed. A line

455 OWMS,
1

26 OWwmS
[

resistor will e required if the line potential
exceeds the figure given above.

Located on the front of the gang condenser
are three trimmer coundensers in shunt to the
signal-frequency-tuned  cirenits.  The 600 ke.
trimmer condenser for the oscillator will be
foinul on the right-haud top of the chassis base,
directly in front of the '80 socket.

Cantion: Never turn on the set when the
reproducer is disconnected.

Tocated on the fromt of the gang condenser
are three trimuner condensers (1C-1. 2, 3)
which are provided for aligning the R.F. cir-
cuits, The 630 ke. trimmer condenser (OC-1)
for the oscillator will be found on  the right
hand top of the chassis base directly in fromt
of the '80 socket and opposite the coil shield.
Toor tone, lack of sensitivity aud selectivity,
or complete inoperation of the receiver may he
caused by these condensers being ont of adjust-
ment,

I"Mlace the oscillator in operation at exactly
1490 ke, and couple it to the antenna. Connect
the outymt device in accordance with the type
used.  Tune in the oscillator signal and adjust
the coupling hLetween the oscillator and the an-
tenna lead of the set. or increase the volume
control setting until a deflection is obtained in
the ontput meter.

\With an insulated screw driver adjust each
of the trimmer condensers mounted on the gang
condenser frame until a naximum deflection is
obtained in tlie output meter. If the pointer
gaes off scale, reduce the coupling or the volume
control.

Set the oscillator now at 600 kc. Tune in
this signal with the receiver amd adjust coupling
or volume control for a deflection in the omtput
meter. Now adjnst the oscillator 600 ke. trim-
mer condenser (OC-1) until a2 maximum de-
flection is obtained. In making this adinstment
it is advisahle to rock the tuning condenser back
and forth a few degrees each side of the normal
position.

Change the setting of the oscillator back to
1400 ke. and readjust the three trimmer con-
densers.

1f attention is given to the adjustments the
R.F. and oscillator circnits will he properly
aligned and satisfactory resnlts should he ob-
tained. 1f not, the next step is to adjust the
1.1 circnits.

A single 1T, stage with two transformers is
used in band-pass arrangement. I'rimaries and
secondaries are timed to 173 ke, To adjust,
proceed as follows:

After putting the the oscillator into operation,
and connecting the output device, remove the
oscillator tube (the "27 adjacent to the ’80),
and make a good ground counection to the
chassis.

Connect the oscillator to the control-grid cap
of the first detector, a "24, and adjust the os-
cillator ontput or the receiver volume control
until an output deflection is obtained.

I"ice the chassis on end and the adjusting
screws for the LI, transformer condensers (IC1,
1C2, 1C3, IC4} will be fomul through holes in
the underside of the base after the bottom shield
has been removed.

Adjust the secondary and primary of the
first and second LI, transformers in the order
just mentioned until a maximum deflection is
obtained at the output meter. Make these ad-
justments the second time to insure proper align-
ing, It is now advisable to recheck the R.T7
and oscillator corulensers again,

The hy-pass condensers may he tested by not-
ing the leakage time; the electrolytic nnits, by
noting the leakage current.  This should not
exceed 3 ma. per 8 mi., tested 4 mins. after
charging with 400 volts 10O,

It is often desirable to operate one or several
extra speakers at a distance from the radio re-
ceiver. If a dynamic speaker is used, it will
he necessary to obtain a unit having its own
outpit transformer and source of field supply,
Connect the primaries of the two output trans-
formers in series.

To use a magnetic unit, connect the two leads
from the magnetic speaker in parallel with the
primary of the receiver’s output transformer,
This connection can best be made by soldering
the magnetic speaker leads to the red and black
leads coming from the speaker plug.
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56

U. S. RADIO AND TELEVISION MODELS 99 AND 99X

Perhaps the most simplified commercial
superheterodyne  receiver as yet developed is
the No. 99 chassis, a circuit of which is shown
below.

The design includes a comhination oscillator
and first-detector V1, using a type "24 screen-
grid tube; an LI, amplifier V2, using a type
’35 wvariable-mu tnbe; a second-detector V3,
using a type 24 screen-grid tube; a pentwle
power output tube V45 and the usual "80 recti-
fier V5. Note the absence of a separate oscil-
lator tube. The intermediate frequency is
262 ke, A band-selector precedes the detector-
oscillator.

N surge of energy fed into the secondary of
the oscillator inductively ecaunses this circuit to
begin to oscillate at its resonant  frequency,
202 ke, above the signal frequency. ‘This uscil-
lator frequency is fed back through the tap
in the secondary coil into the grid circuit of the
first-detector. There, the oseillating signal is
amplified and fed  inductively  through  the
primary system ju the plate circuit of the tule
back iuto the secomdary, thus sustaining the
oscillations at the frequency to which the oscil-
lator secondary circuit is tuned,

Ovperating voltages for this receiver are as
follows: Iilament potential, V1, V2, V3, V4,
2.25 volts: V35, 4.9 volts. Plate potential. V1,
V2, 165 volis; V3, 128 vohts; V4, 205 wvelts.
Nereen-grid potential, V1, V2, 65 volts; V'3, 60
volts; V4, 225 volts.  Plate current, VI, 1.3
ma.: V2, 6.4 ma.; V3, 0.22-ma; V4, 29 ma.;
V'3, 27 ma. per plate. Control-grid potential,
V1, 4.5 to 3.25 wvolts; V2, 2.5 volts; V3, 6.5
volts; V4. 16 volts.  Screen-grid current. V1,
0.4-ma.; V2, 1.5 ma.; V'3, 0.05-ma.; \'4, 8 ma.

Cathode potential, V1, 4.3 to 5.25 volts; V2, 2§
volts; V'3, 6.5 volts,
Connections to the power transformer as-

sembly are given in the illustration of this por-
tion of the receiver.

‘The bias voltage on the first-detector will vary,
depending on the frequency to which the receiver
is tuned. The voltage is the highest at the center
of the dial and drops off at both ends. The rea-

son for this change in hias voltage is due to the
change in the oscillatory current with change of
frequency setting.

24

Pentode (5-tube) Superheterodyne Receivers

-
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| 20042 #72
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Power transformer terminal conncetions of the
Model 99 Chassis.

Al plate readings are measured with a 600.000
ohm meter. The second-detector screen-grid po-
tential must also be read with a high-resistance
meter owing to the resistance in this circuit, The
pentode grid voltage cannot satisfactorily 1w read
at the socket Letween the grid and filament owing
to the high resistance in the grid circuit. This
potential must e read across the 300-ohm section
of the voltage divider resistor at which section
the bias voltage for this tube is developed,

Should the circnit oscillate ou being counected
up. it may be dne to type '35 or "24 tubes whose
characteristics vary cousiderably from the stand-
aril.  \lso, check the ground connection; and note
also the line potential.

Parts arvangement on top of the Model 99 recefver chassis,
cssential to keep all leads short and in correct focation,

To prevent clrenit oscillation it is
For good opcration, an tmportant ftem

is good tubces.

1F
P2\

ssz‘-
§ T

v Pl s1* ¢
L | -

, RS ——

TI5MMF

Tosc

il

350 OHMS | .otsE |RED “WHITE =

60,000 .OV-MF
24 001-MF OHMS ) a1
)
I 7 ]
400,000
i -omsx%’ DOGME
=
V3 > - V4

T
WY W =Fr 2
20,000 GHMS
8000 OHMS J -1 ; i ARA A P,
g
soe L Lo e
—g X ; A
| i ; SMF ;
— e X ; Fe P
e
- S A T
2 + 02-MF
e
¥ 80 _T;'MF -[-EMF
= ] V Ao
300 OHMS 10.000 11,000 3,000
——t0= 110 V,AC. T OHMS  OHMS  OHMS

Schematic cireuit of the Models 99 60-cxcle. and 99X 25-cxcle superhcieredyne reccivers.

A band-selector precedes the first-detector-oscillator, 171,

The sianal frequeney scttings of the service oscillutor must be accurately knoten. as the dial is calibrated to read divectly in broadeast band

freguencies.
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Favorite Radio

The “pet” testing equipment of Service Men is de-
scribed in detail by the Service Men themselves.

A ONE-METER SERVICE UNIT
By Henry E. Sigle

Al.‘l'll()l'(ill any nwmber of articles on

resonance  indicators have heen pub-
lished in various radio magazines, the writer
has seen none that are as handy or that
cover such a range of usefulness as the one
to be described,

As seen from the diagram helow, the
unit is a combination resonance  indicator
and vacuum tube voltmeter, 1t may be used
to weasure receiver output, or to balance
and npentralize R F. stages, One mcter is
thus used for two purposes, which is an
itenn of importance in the small shop.

The capacity C should be very small
(about 100 mmf.) and should be so adjusted
that as resonance is approached the pointer
of the meter drops gradually and returns to
normit! just as gradually when the resonant
point is passed.  1f in passing the resonant
point, the pointer “breaks™ and quickly rises
to normal, it is an indieation that € is too
Large.

vr

v, Sw oI
4 P0cE
. / >
THROW SWITCH

‘CTaaTr 22§V

Disgrem of the siugle unit tester. IVhen the

switch s throwu to the left, 1t is a tvacuum

tube voltmeter: wehen throwen to the right, it is
an oscillator aud rcsenauce indicator.

The coil-condenser  tuning  arrangement
may be any that covers the band reguired,
and may be salvaged from an old set if so
desired, It is advisable to use either a
vernier condenser or a vernier dinl A
larger tube Vomay be employed (thus allow-
ing the use of a less sensitive meter, ov even
a eheap “B” hattery volhimeter with its resist-
anece removed),  This, however, destroys the
portability of the instrnment through the
use of heavier filament bhatteries.

With the switch SW thrown to the R.L
side, we are ready to align condensers.

For sueh sets as Crosleys that have the
tuning condensers entirely enelosed, we use
an old tube base with the lead from R
soldered to the first grid prong for aligning
the first two stages, the lead T being al-
ways gronnded to the chassis of the receiver.
The end of the condenser shaft on the stage
to be aligned is slotted with a hacksaw to
facilitate turning the condenser when the
set serews are loosened, (Al aligning shoukd

he done with the small panel balancers at
the neutral or center positions,)  Fach con-
denser shonld be set so that they are all
resonant for the sime position of the R.L
dial,  Tor the detector stage it is necessary
to attach R to the coil end of the prid con-
denser. Al of the above applies to receivers
that use the neutrodyne method of oscilli-
tion control.

For sets that use the grid resistor or
“losser” method, such as the Atwater Kent,
it is necessary te connect R to the eoil end
of the grid resistor, a battery clip being
used for this purpose,

It is important to keep the relative posi-
tion of the lead R constant with respeet to
the various parts of the receiver. To ae-
complish this, we use in onr shop a rubber
hand attached to the eciling in order to hold
the lead up over the set, atllowing it to drop
straight down to the condenser under test.

With the switeh on the VUTLV.M, side, the
unit may be used to measure set output, to
balancee or neutralize receivers by the con-
ventional methods, or for any of the number
of things for which this device is suitable.

The entire arrangement, inchuding  bat-
teries, is built in a bhox 12x 4 x6 ins.

AN INEXPENSIVE CAPACITY METER
By E. M. Hanken
OW often has the Serviee Man wished
to know the capacity of a certain filter
or by-pass condenser, but, like the most of
us, found that the usual capacity measuring
instrmuents were too expensive to own? Of
course, the larger sizes can be measured ap-
proximately by the use of an A.C. ammeter,
but this method will not measure the smaller
condensers easily,
The writer has solved this problem by us-
ing the circuit shown in Fig L
The parts needed are a 0-1 milliammeter,
which is a very useful instrunent that most
Service Man have on hand, a Westinghouse
dry dise rectifier (such as used on the old

[ —
0-1 D.C. —a, \I
MILLIAMMETER [/
TIP JACKS FOR [
TESTING CAPACITY
mov, 25w, 3 [
LAMP . . |
Ny DRY DISC [
RECTIFIER [y
SW2 YoM
(O
AU
110y, 60~ AC. c
A R L OUTRUT
TIP JACKS FOR
TESTING FOR SHORTS B

Fig. 1

Circuit conncctions of the capacity meter. A

dry-~disc rectificr in coujunction with o D.C.

meter (s used for measwring tvalues betwecen
.005- and 10 mf.

‘@@ @ N
.04

AL

035

F A
.03

10 10 .05 4
’ "4
8 .8 .02 / // /@
¢ % .05—7/( //
4 4 01 //

8
L oy i-\
N
N

~

v

4 & .8 1.0
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Fig. 2
The values of capecity are obtained dirccily
from the curves abore. The abscissas correspond
to the meter readings. and the vertical lines to
capacity. Currves 1, 2 and 3 correspoud to the
different values of shunts wsed.

Rectox trickle charger and on some dynamie
speakers), a 25 watt, 110 volt lamp and
socket, two togple switches, four "phone tip
jncks, and a pair of cords.

The diagram is  self-explanatory.  The
shunts are home made of 0.016-in. diameter
nichrome wire. Shunt No, 1 is approximately
3 ins. long, and should be adjusted to read
exactly 0.9-ma. with a pood 1.0 mf. con-
denser in the circuit.  Shunt No. 2 is 0.5-in.
long, and should be adjusted to read 1.0 ma.
with a 10 wf. condenser in the cireuit. The
terminals on these shunts should be clamped
rither than soldered, because solder does
not “take” well to nichrome wire.

These readings may show a slight varia-
tion with different rectifiers, hut after a few
checks on condensers of known eapaeity, the
service man will be able to determine caphci-
ties at least within the accuraey with which
the average commercial condensers  are
nuade,

For checking smaller capaeities than about
L005-mf., the writer wonld advise the bridge
hatanee nethod, but the above scheme gets
most of the troublesonme ones,

By reference to the dingram, two sets of
tip-jncks will be found. If a condenscr is
to be tested for a short, it is conneeted he-
tween terminals 1 and 2. 1f the condenser ix
shorted the tamp will lipght up, if not, the
lamp  will not light.  On the other hand,
when a condenser, known to be good, is to
be measured, then it should be connected
between terminals 3 and 4. The resulting
meter reading should then be referred to the
chart reproduced in Tig. 2,
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ADAPTER FOR TESTING RECTIFIERS
By Alfred Pogany

I.\ alteving o tester for sets and tubes,
which T made some years ago for use
with hatterv-operated reveivers, 1 found the
device deseribed very handy and, as it is
casy  to duplicate, 1 think other Service
Men will find it useful.

A sketeh of the adapter used for testing “BH”
rectificrs. The switches are for the purpose of
conveniently chanaging the sockel comnections.

The ordinary tester has a milliannneter
in series with the plate lead.  To measure
or test rectifier tubes of the filament type,
it is necessary to swing the plate lead al-
ternately to the “P” and “G” on the socket
of the reetifier—that is, to one or the other
plate.

In a gaseous (“BII") rectifier, the “plates”
are connected to the filament prongs, and
the test consists of diseonneeting one anwde
and, after ohserving the meter reading on
the other, rearranging the connections for
the other reading.

This adapter is made of a UX tube base
and a Pilot UX sub-base soeket, two S0
ST, and one ST, switches.  Such
switches ean be bought for 10 cents; 1 had
them, and to make the adapter as compact
as possible, T removed the blades and points
from their bases and used the shell of the
U'X base to mount them as shown.  Since
the rectifier plates carry fairly high voltages.
to avold a possible shock I removed the
siuall fiber insulation from the switeh blades
and horrowed three celluloid tips (disguised
as bakelite tips), from Friend Wife’s um-
brella while she was not looking.  These 1
placed on the switeh blades as new hancdles.

The entire arrangement is very compact
and may easily be carried in any serviee
kit. While the use of gaseons rectifiers is
hecoming less and less as time goes on, the
Service Man can never tell when he is go-
ing to “strike” one in the field.

CALIBRATING VOLTMETERS
By A. R. Haidell

IGH-RANGE, D.C. voltmeters, suitahle
for testing power-supply  units, are
expensive,  The Serviee Man usnally Ias
available, or can buy at small cost, o good
low-range meter, for the reason that such
are in more common use: his problem is to
calibrate the voltmeter for high voltages

with a reasonable degree of acenracy,
Perhaps the simplest method is to con-
neet some  high-resistance  units  in series
and, with the aid of the low-range neter,
measure the drop across a known fraction
of the total resistanee, Thus, for example,
suppose that five small 110-volt, 10-watt
lamps are connected in series across a DG,
supply of 500 votts (such as the supply
to a transniilter) furnished by a reetifier,
or a small geperator. The voltage across
each lamp can be measured; and the sum
of these voltages will be the total available.
For this work a high degree of aceuracy
is usually  not The voltages
across the lLamps, or resistors, are meas-
ured; the sum of the readings being the
total voltage of the sonrce. A resistor (in
this case having approximately four times
the resistance of the voltmeter itself) is
then connected in series with the instru-
ment; and the meter is connected directly
across the high veltage. The seale is then
nrarked with the measured value previonsly

neeessary.

10-WATT LAMPS

500 Vv, DC.

The voltage drep across cach lamp should be
100 zvolts, if five 10-wcatt lamps are cosnnected
across a 500 olt somrce,

determined.  If the D.C. voltage is variable,
a dow value should he used at first; and
varions readings can thns be obtained. A
“BY unit which is known to bhe in good
operating condition can be used for cali-
bration purposes; but the load taken by
siall lanps will he too great.  Resistors of
sunitable value should he used in this case,

AN IMPROVEMENT IN OHMMETERS
By C. Porter Ferrell
I average Service Man is familine
with the need for an ohmmeter of some
sort as the most convenient means of check-
ing up on the various resistors with which
the modern radio set and power-pack is
blessed,

For general use these instruments seem
to fall into three different classes; the con-
tinnity test tvpe, Fig. 1, the slide-wire
bridge type, Fig. 2, and the two mcter

type, in which the unknown resistance R s
determined Dy the application of Ohm's
Law, R=LE/I, Figs. 3 and 4.

The first is quite convenient as far as
portability is concerned: it gives direct read-
ings of resistance over its entire range, and

| i—"

Tire wsual circuit diagram of ¢
contimaery tester.

Figure 1. Ieft.

right., The shide wire bridae mcthod
of measuring resistance,

Fioure 2,

it is most useful as a contimrity tester aside
from its value as an ohmmeter. It falls
down chicfly in that its useful range is quite
limited, sinee the seale is crowded for the
higher values of resistors,

‘The second type in which a rotary slide-
wire, standard resistanees,  galvanometer,
ete, provide a true bridge method of meas-
uring resistors, is not so conunon, although
at least one instrunient maker has marketed
such a deviee for radio serviee.  Unless an
expensive galvanometer is nsed, the sensi-
tivity of the instrument is poor, and the
acenracy suffers accordingly: and, as in all
slide-wire bridges, the per cent error in-
creases rapidly as the balanee point moves
from the center of the slide wire,

The third type using a continuously vari-
able FAML.L a voltmeter for reading K,
and an anuneter (usually the LO ma, range)
for reading the current throngh R, is direct
reading (it the current is made some deci-
mal factor of unity, then the vols read on
the voltmeter divided by the decimal mul-
tiple of unity gives the value of R in
olhms). the seale being necessarily evenly
divided, and, while the aceuracy is hetter
for some valies than others, with good me-
ters it is possible to ohtain excellent resnlts
in a short time.

There have been varions articles on the
construction of ohmimieters: the first two
types are not particularly easy to eolibrate
withont the nse of standard resistances, hut
the third reguires no extra equipment aside
from o voltmeter reading up to ten volts

(Continued on poge 370)

2000
W,
s -[,.-__H :}ms |

Figure 3. left, The voltmeter - ammeter
method of measuring resistance.

Figure 4, right. The fnal civcuit of the
improved ohnuacter,
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Operating Notes

The Analysis of Radio Receiver Symptoms

BY BERTRAM M. FREED
FEELL on the trail of the elusive
It some time ago, an cffiort was
made to determine the cause and
cure of this condition,

is present in most of the Zenith

receivers,  Several  sets were
tuken down far purpeses of isolating or
locating the fault of the comploint. The
very first move was the substitution  of
power transtormers with those of different
wanufacture, but this was of no  help.

Electrolytic condensers were ehianged  and

larger by-pass condensers were  emploved

in the different  cirenits, all to ne  avail.

Condensers were connected across the filter

chokes  in various  tuned filter  cirenits,

These changes in most cases reduced  the

hum a slight amonnt, hut the result on the

whole was not very satisfactory.  [lowever,

annoying
which
YT series

one result was obtained, that of proeving
‘24 43oooooums 025 MF 45 smr N
CEY
ch nrc "-.. ‘°"-
”
ITE T - g img
I
T > 17,000 '°?.'.°;’2'
K OHMS I F
75-MF "oasmr Y |', B4 HIGH
Fig. 2
Conncctions in RCA  capacitor and reactor
packs,
definitely that the trouble did not lie in
the filter circuit of the pack.
This recciver ntilizes two stages of push-

pull audio anplification, which is preceded
hy a single "27 andio stage. The second
stage uses 27 type tubes in push-pull

When the "2t detector was removed, the

lun stilt renmained, pointing to the audio
stages as the anly possible souree of the
complaint,

Different sized carbon resistors were con-
neeted or shunted aeross the grids of the
secondd stage 27 tubes,  Finally a 250,000

ol resistor turned the trick.  The hum
was almost entirely “killed™ with very lit-
tle decerease in volume.  In some sets it
wias  necessary to employ a0 100000 olun
resistor to obtain the same resolts, All
steps taken in the climination have pur-

posely been set down so that hum in other
receivers cian be loeated in like wmanner.
Perlaps many  Serviee Men have  heen
confronted  with o Majestic model 1327
receiver that operated internmittently  with
some noise and fading.  Fspeeially when
pressire was applicd to the tuning knob
did this complaint nuke itself known, the
trouhle was finally located in the rotor
contact of the tuning condenser gang, The
rotor of the gang is not electrically con-
neeted to the chassis but only relies upon
a mechanieal friction contact for its con-

nection. To get at the trouble, the shickd
must be removed fron the tuning  pang.
At the front end of the shaft, in back of

the dial and directly outside the bath-tub
will he seen the friction collar upon which
the copper contact rides,  The contact will
be found to be corroded and most of its
tension gone,  ‘This contact should be re-
moved by loosening and  taking out  the
two scerews that hold it. Polish it with
steel wool amd clean welll The friction
collar should then be taken off by loosen-
ing the set serew, and the side which the
contact arm rides on should be thoroughly
cleaned of all oil and polished with sand-
paper or steel wool. Defore the shield s
replaced, use a pipe cleaner on all the
plates of the variable condensers and make
eertain that the plates are not in too close
proximity to cach other, as they may short,
a moere  than  infrequent  complaint - with
these sets,

Perliaps the most common trouble found
in Majestie sets sinee the Model ©907" series
reccivers were turned out, is in shorted
transformer units. Sceveral months ago, men-
tion was made of a shorted phono-pickup
input transtormer. ‘The short turned out
to he nothing more than the connecting lug
biting inte the core of the transformer—
beneath the cardboard terminal strip. Sinee
that tinwe wany primaries of push-pull in-
put transtormers have been found shorted
in the same manner.

It is not necessary to diseard the sup-
posedly “shorted™ unit, but only to disre-
gard the lug terminal, Unsolder the trans-
former lead that conneets to the lug and
conneet it diveetly to the proper cireuit Tead,
I'his can be done conveniently, as the trans-
former lead is not seldered to the under-
side of the lug but cmerges a short alis-
tance from it, the lug being used only as a
means  for coupling the two leads. This
explanation will he more elearly understood
by reference to Fig, 3,

Great care should be exercised in the
limdling of the new Zenette snperheteradyne
recciver, Figo I This set uses a pair of
G wf. clectrolytic condensers in such man-
ner that a high voltage exists between the
cans of the condensers. The field of the
dynamie speaker is used as a choke in the
negative retien of the filter system and s
also utilized to obtain grid bias for the
pentode power tube.  Consequently,  the
cans of the cleetrolyties are above ground
potential and carry sofheient “wallop™ to
physical injury.  Incidentally, sev-
cral eases of fading have bheen reported on
this st and where it has not been cansed
by a defeetive sereen-grid iube or poor
soldeved comneetions, it has been traced to
cither or both of the 0.1-mf. small tubular
by-puss condensers in the first-detector and
intermediate  frequeney grid The
remedy is ohvious,

Cinlse

returns,

Where these receivers are found to he
insensitive on the high frequeney end of
the seake, it is necessary to rebalance the

condenser gang, which contains two com-
pensators, These should he aligned at 1500
and 600 kiloeveles respeetively, Inoocon-

junction with these adjustients, the oseil-
Lator trimmmer may also be adjusted with
gond  resubts. This condenser  adjustinent
is located on the side of the chassis below
the R, coib and oseillator tube, The ad-
justment should be wade at the low end
of the scale.  If the velume controb shaft
should becone grounded to the chassis, then
no contral will be obtained.  Loosening the
monnting nut and resetting the insulating
fiber correet this condition.
A great deal of the fading experieneed
with most cleetrie receivers is due to faulty
tubes, generally of the sereen-grid heater
type. With the nse of the orvdinary plug-
in set analyzer, it is very difficult to detect
a fading tube unless mueh time is spent.
Only in rare cases, will the Service Man
have the fortune of locating the offending
tube while on the job only a few minutes
ITowever, the possession of an A.C. tube
tester will prove of invaluable assistance
in determining the tube at fault in only
a few moements. Of conrse, every man has
his own methods and ideas upon the subject
of testing tubes, but the following material
has heen subjected to innumerable  tests,
The tithe tester is plugged into the al-
ternating  current  supply  and  plaeed  in
close proximity to the set, which has heen

washer will

SHORTING
TO
CORE

PITCR

METAL -
TRANSFORMER
CASE

Fig. 3
poseer transformer  occastonally
ground as shown,

Majestic 90"

turned or switched *on™ The heated tube
is placed into the tester and the control
grid cap elipped into place. 1t once, the
tube should be tested by pressing the proper
Imttons,  If the tube is good it will pass
the required milliaenpere reading and con-
tinue to hold that reading as the buttons
are kept down. A bad tube will soon cause
the meter needle to fali back, sometinmes
slowly and pradually and at other times
in jumps of several millinnperes, A fter
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Fig. I
Schematic civenit of the “Zenette”’
maodel Zenith superheterodyne re-
ceivers AH, CH and RH No. 3.

testing the tube, and the meter does not
fall more than one milliampere in the 90
second test, it is almost o certninty that
the tube under test is good.

However, the test is not yet completed.
After all tubes have heen tested and good
ones replaced in the veceiver which is put
in operating  condition, each tube  should
he given several successive sharp taps in
order to detertine the possible existenee
of loose elements. Many of these “lonse ecle-
ment”™ tubes have been found which check
perfeetly on a tuhe cheeker or analyzer, vet
canse the set to fude and sometimes heeome
inoperative npon vileation.  The  addition
of one of these compaet A.C. tube checkers
is highly reconmmended as a valuable adjunet
to any serviee kit,

On Radiola ©458™ and Vietor 1+ receiv-
ers, the conditions may e met where one
of the 45 amplifiers is ineffective, or where
the remaval of e 45 tube will clear ap
an ofherwise nnflled and distorted vepro-
duction,  These  sets employ a modified
andio  design, ditferent than those nsnally
met in ostandard commercial  receivers, A
tapped high impedance audio ehoke acting
as an auto transformer, and eoupling con-
densers ave  utilized to more  effectively
couple the "24 detector to the 43 tubes in
push-pull. I addition, two leaks, each
430,000 ohms, securve the necessary grid hias
for proper operation of the “45 power am-
plifiers. Shonld one of the .025-mf, coupling
condensers short, a very high plate enrrent
reading will bhe obtained on the ‘35 tube,
with consequent distortion and poor qual-
ity.  Likewise, if one of the 430,000 ohm
Yeaks shonld open, the same effeet will en-
sne. Maost often, however, these conpling

(Continwed on page 371)

Servicing Majestics
By Jas. P. Smith

HEN new tubes are placed in the

Majestic “70" series they may canse
the set to oscillate on the high frequencies;
this is natural, as the new Majestie tubes
have a slightly lower grid-plate capacity
than the set was originally halanced for,
If a balancing wreneh is handy this can
be (uickly remedied by backing up abont
an cighth of a4 turn on the three balaneing
condensers located hetween the R and
deteetor tubes, Feen thongh this usnally
clears up the trouble it is hest to use the
regular balaneing  procedure,

When it is desired to have proof that a
set is properly halaneed, o simple system
as ontlined here is recommended. A rol
of transparent gnmmed paper tape can be
purchased at a music or stationery  store,
and ean be nsed to make a dummy fron
a good tahe by tearing off a short pieee of
tape and sticking it avound one of the

T3 CHASSIY
TO UALLAST ASSEME .Y
{LowF® RECEFMATLT
I_aoo OF RELITOR { W= T€)
I.:Mon UMM RESISTOR (HED)

RECTIFY NG TUBE
SOCKET-TYPL G'80O

Fig. A
Potwer distribution plate in Majestic radio sets.
Note the off-set position of terminal No. 1.

filament prongs of vach of the R.IF. tubes
as it is being balanced ont. This insures
that the internal capacity of each tule has
heen balanced out and removes the hazard
of the dwmnmy  tube having o different
capacity from that of the tube to be nsed
in the set.

In the Majestic 907 series it has been
found that an aerial that is  excessively
tong will ecanse oscillation, and sometines
a set that will not whistle without an aerial

will do so with one.  The remedy is to
shorten the aerial.
The Majestie »52" series came out be-

fore the advent of the multi-tnu tubes hut
circuit constants are such that the G-2%
tubes ean be replaced with the multi-nn
G-51 and will show a vast improvement
as to noise level and ceross-talk,  This change
itnproves the set so that it compares fuvor-
ably with the new model ©217 series.

Numbers of  Majestic  superheteradynes
have given trouble hecause the beat fre-
quency oscillator would either work inter-
mittently or retuse to work at all. It scems
that the 150,000 ol resistor from grid to
ground is very inportant, and that the ones
used for gnite a while are subject to de-
feets.  To determine if the oscillator s
working, remove the tube from that socket
andd note the difference in reception,

The tone of the superheterodyne will he
distorted if the antenna conphling condenser
is nat adjusted correctly. On the *“60™
series this should he done with the aid of
the mieter on the front as the ear is inef-
fective agiinst the antomatic vohmne con-
trol. A 460" series volunw control will
have no effect if the AV.Co tube will not
pass cnrrent,

(Comtinued on page 371)
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RECORDING

STUDIO

DESIGN

By GEORGE J. SALIBA, S.B.

NSTANTANFEOUS recording, while or-

iginally intended for use in the home,

lends itself very nicely to commercial

applications,  In the first article of this
series on recording (see the June 1931 is-
sue of Rapo-Crarr), these applications and
the different uses to which instantaneous
recording  could be  lucratively put were
pointed out, and now it is the purpose of
this article to give amore technieal deserip-
tion of the apparatus and how it should be
used.

Commercial studios for instantaneous re-
cording can be divided into two separate
types—iirst, studios devoted exclusively to
voice recordings and individual instrument
playing and, second, studios that have facili-
ties for recording complete orchestras and
bands.

In the first type of studio only one micro-
phone is used and the recording maehine,
amplifier, ete, are all located in the sane
room with the microphone.  This room usu-
il contains about 12 sq. ft. of floor space,
and the over-all frequeney characteristic is
not made very flat since it is rarely neees-
sury to record any frequeney above 4,000
eveles. .\ moderately priced two-button car-
hon microphone is used in conjunction with
i suitable amplifier whose gain is about 75
DB, and a made-over pick-up is all that is
necessary as equipment. For the recording
maehine an ordinary phonograph turntable
is all that is neeessary if pre-grooved ree-
ords are to be used, but if blank uncut ree-
ords are desired for recording, then it is
absolutely essential that an excellent feed-
strew device be used in order to insure a
good even groove,  As has heen pointed out
in previous articles, if the recording machine
makes g periodie groove—that is, the lines

are unevenly spaced, when the record is
plaved baek the results will he poor and if
steps are not taken to prevent this, the fin-
ished produet will only serve to east reflee-
tion on the studio with a consequent loss of
husiness.

A pinno should be provided for accom-
paniment and it is usually a good poliey to
have a person who is a pianist run the
studio,  This will cut down Libor costs and
at the smmne time attract the singers who
usually are very reticent about singing if
accompaniment is not casily provided.  For
playback, the acoustic phonograph is hest.
The reason why this type of machine is
recommended is that if the finished record
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A sound recording studio and control-room
design,  Double walls furnish adequate sound
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Interior layout of a sound recording studio.
Dimensions are given.

plays back satisfuctorily on it, the customer
is assured of syceess in his own home,  Too
many of these small studios that are rapidiy
springing up all over the country use in-
cfficient apparatus and naturally their re-
sults poor. To compensate for these
poor results on playback, electrical repro-
duction is used and the record then sounds
quite satisfactory in the studio, but when it
is reproduced in the home on the old style
phonograph (of which there are still many
in existence) the results are very poor.
The reproducer may be too heavy or the
groove may not be deep enough with the
result that there is double tracking. The
customer is dissatisfied, and therefore any
future business from him is lost. Instead of
becoming o supporter, he turns “knocker.”
In the writer's opinion, the acid test for
any instantancous record is the acoustic
phonograph,  If the record sounds well on
this, then it will sound much better on any
other type of machine.

are

Acoustical Treatment of Studios

In most of the studios that the writer
has had occasion to come in contact with,
the acoustic treatment of the studio has
been simply to cover the walls and eciling
with heavy drapes and the floor with a
heavy carpet. A studio that is so treated
will prove unsatisfactory for recording fron
the standpoint of fidelity. The record will
sound “tubby™ and very unnatural. This is
due to the absorption of all the high fre-
quencies by the heavy drapes. For propey
acoustics the studio should be so constructed
that there is a certain amount of resonance
present so that the high frequencies may
properly vecorded.  In the proper treatinent
of recording romus two objects must he kept
in view; first, the exelusion of all unwanted
external noises, and second, the production
of the right acoustic conditions for good
recording.

The excluding of extrancous noises is ac-
complished by building the room of double
walls (see Fig. 1) with a dead air space be-
tween then The dead air space is an excel-
lent insnlating medium against sound and is
very effective in keeping out external noises.
Great care must be taken to see that the
walls and ceiling are all absolutely air tight.
If this construction is carcfully followed

{(Continwed on page 37:3)
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By H. G. CISIN, M.E.

Fig. A
Appearance of the A.C.-D.C. Portable-1 radie receiver, which has the advantage of versatility in
its potwer requirements.

HE A.C.-D.C. Portable-FFonr receiver
(illustrated in Fig, A), powered from
any convenient 110-volt light socket,
possesses many interesting and useful
applications.  For the traveling man, sneli a
receiver is o splendid “companion,” as he
can use it practieally any place he happens
to stop.  The Service Man can utilize this
portable as an important aid in test work
in the field, or to replace a larger set while
the latter is undergoing repair at the shop,
For vmergeney use, for camps, bhungalows,
or as an exira set in the howe, it is ideal,
This reeciver employs o simple bt ef-
fective cireuit, ¥ig 1. There are two stages
of tuned radio frequeney, a tuned detector
and a single resistance-coupled andio stage.
The three tuned stages are “ganged” to-
gether, using a 3-gang shiclded tuning con-
denser,  Sereen-grid tubes are used in the
R.F. stages and detector, while the highty
eflicient pentode is used as the output power-
tube, For A.C. work a type 80 rectifier is
cmiployed. This is not used when the set
is connected to a direet current source, but
it is left in the socket at all times.
Effective volume control is attained by
means of a cathode series resistor of the

potentiometer type 12, designed especially
for such use, An examination of the schem-
atic alingram reveals a number of interesting

353

Portable -

The line voltage is reduced to correct fila-

ment voltage by means of a 300-ohn resistor
33, This arrangement works equally well on
AL or DO sinee the voltage drop through
the vesistor and filaments is the sae in
either case. Since all the tubes are of the
heater  type, wherein  the  filament serves
merely as the heating element and is separ-
ate from the tube eircuit proper, this series
arrangement of the filmnents does not affect
the amplifying properties of the cireuit in
the least. Grid hias on each tube is obtained
by the drop across a resistor, of correet
value, between the eathode and the metal
chassis.

The novel imiversal A.C-D.C. feature of
this cireuit is the invention of Arthnr C.
Ansley, a New York radio engineer. Through
the use of an ingenious switching arrange-
ment, it is unnecessary to change the tubes
or the wiring, when changing from an alter-
nating to a direet current souree, or vice
versi. - All necessary changes in the eircuit
are made, merely by slipping off a plug or
cap at the rear of the reeeiver and replacing
it with a second cap, marked for the kind
of current to he cmploved. The caps have
different connections, thus changing all the
cirenits which need to be changed,  For
example, by changing caps, the primary of
the power transformer is conneetecd to the
line on A.C. and left open on D.C. This
also takes ecare of the rectifier tube, since
it is lighted from a winding on the power
transformer.  The D.C. line is connected to
the input of the filter, with due regard to
the polarity, so that the choke 39 and the
cleetrolytic three-section condenser 36, 37,
38 remove the ripple from the plate voltage.
The speaker ficld, which serves as the sce-

features,  The filunents of all four tubes  ond clhoke on A, is conneeted  directly
are in series at all times, instead of being  across the line on D.C.
in parallel, as in the ordinary A.C. sets, (Continued on page 373)
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Sehematic circuit of the “Portable-4."

Connccting terminagl strip 43 or 44 to termingl plig 42

changes the wiring for 4.0, or D.C. operation, respectively.
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Fig. A

Contrary to general opinion, the problem of keeping a short-wave receiver sold is up to the
Service Man who installs the set rather than to the floor salesman.

By McMURDO SILVER*

RTICLES on short-wave design, construction, and operation
have appeared in muncerous past issues of Rapo-Cearr
(and the contemporary publication, Snmore-Wave Crarr),
vet perhaps the most important point of all has not been
clearly stated and discussed.

This is the fact that the selling of the short-wave and broadeast
hand receiver is, in the final analvsis, the job of the Service Man,
The dealer's salesman on the floor may get the customer to sign
on the dotted line, but if the sale is to “stick,” it is up to the
Service Man whe installs the set to properly instruet the customer.
The Service Man must be thoroughly informed not only on general
radio service, but also on the fundamental factors involved in
satisfactory short-wave reeciver operation,

Reception below 200 weters has not been particularly popular—
if it may be said to have been at all popular—with hroadeast
listeners to programs of purely entertainment variety who now
represent the bulk of the muarket,  Buving a short-wave radio sct
and himmediately expecting to be able to turn its knobs and, with

* I'resident, Silver-Marshall, Ine,
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no understanding of what they are doing, get theroughly enjovable
entertaintient  from it, is expecting the impossible: and if  the
receiver is sold by the average store salesman, any attemipt he may
make to show the customer how to operate the set (qand in most
cases he will make no attempt, for he does not know himself) will
be carefully forgotten by the customer by the time the set arrives
at his home,

Since the result will be no short-wave reception at all, and o
prompt complaint will be lodged at the store, the writer feels that
the most important aspeet of short-wave recciver servicing today
is the proper instruction of the store Service Man so that when
he makes the initial installation of the reeciver, he may intelli-
gently show the customer what to do to get good results. The
servicing of defective short-wave receivers is, in comparison to
this problemn, of decidedly secondary fmportance,

As practically all broadeast reccivers today are superheterodynes,
and as practically all of the “all-wave™ receivers now available to
the public employ the superheterodyne principle at least for the
short-wave bands, consideration will be given here to the super-
heteradyne type of recciver only; and since its eoperation is con-
— E— —
57 225v

3 Ry

Fig. 1

shart<trave receiver,

The cireuit diagram of the Silver-Marshall 726.511°
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The short-wwave. converter is shown to the left of the dotted Iline and the

broadeast recevver, whick is alse uscd as the ILE, amplificr, is shown to the right.
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SM AROUND the WORLD
with the All-Wave

SILVER-MARSHAILL 7265W
N~

e

'
oy = o
In the 726SW there isavailable a combination ”e -
of the very latest and most modern super-
heterodyne broadcast and short-wave designs b &‘“
on one chassis. \ h
In the 200 to 550 meter band, the 726SW |
is a nine-tube vario-mu pentode superhet - !
employing nine tuned circuits. One precedes ’\, )
the '51 c.f. stape, a second is before the 24 !
first detector, and another with the *27 oscilla- *-‘ @.‘

tor. The two tuned circuits ahead of the first %
detector, coupled with the '51 vario-mu tube,
absolutely eliminate all cross-talk or image
frequency interference. The twosstage i.f.
amplifier, using "51 tubes, has a total of six
tuned circuits (three dual tuned transformers)
which definitely assures uniform and abso-
lute 10 ke. selectivity at short or long waves.
A '27 second linear power detector feeds a compensated All in the 7265W
push-pull "47 pentode audio stage delivering from 5 to 7 watts
undistorted power output, and in turn feeds a specially com- e e—

pensated electro-dynamic speaker unit. .
The broadcast sensitivity ranges from less than one-half to Nlne-TUbe BroadcaSt
seven-tenths of one microvolt per meter—so great that every Super

station above the noise level can be tuned in casily. The

selectivity is absolute 10 kc., and in any large city distant Eleven-Tube Short_wave

stations on channels adjacent to locals can be readily tuned in.

From 60 to 100 ditferent stations can be logged almost any Super
night in any fair location.
The short-wave end of the 7265W is the dream of old—a NO Plug-in Coil
true eleven-tube superhet using “double-suping’” on not one,
but two, intermediate frequencies, Yet it has but one dial— PentOdeS in Push.Pull

plus a non-critical trimmer! For short-waves, a *24 first detector
and 27 oscillator ganged together arc added by a turn of a Three VariO'Mu Tubes
switch, which sclects between short-wave and broadeast band
reception. A second selector switch chooses between four

ranges (from 10 to 200 meters) at will—and all without a SenSIthltY Between

single plug-in coil. .45 and .7

The sensitivity, selectivity on short-waves are exactly equal
to the broadcast band—giving thousands of miles of range. Selectivity Absolute
Tubes required: 2—'24's, 3—'27"s, 3—'51"s, 2—"47"s, 1—"80. 10 k
726SW All-Wave Superheterodyne, complete as described C.
above, wired, tested, licensed, including SSM 855 electro- T .
dynamic speaker unit. Size 201%2" long, 12" deep, 8'2" high. 101/2 ElectrO'DynamlC
To be used on 110-120 volt, 50-60 cycle AC power. Price
$139.50 LIST. Speaker
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. g 6419 W. 65th Street, Chicago, U. S. A.
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Canadian Division: SILVER-MARSHALL of CANADA,Ltd. § closed you will find 2c).
75 Sherbourne Street, Toronto : [J Please send me FREE your new General Parts
Export Office: 41 Water Street : Catalog.
New York City, U. S. A. ]
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siderably more critical on short waves than is that of a T.R.F.
reeeiver with a short-wave superheterodyne “converter™ ahead of
it, the Serviee Man mastering the operating technigue of a thor-
oughly good short-wave superheterodyne will be more than com-
petent to handle the few rare cases where he is called upon to
mstall or serviee a TR receiver with o short-wave superhetero-
dyne converter.

Example of Receiver

As an example, the Silver-Marshall 726-8W short-wave and broad-
cast band superheterodyne has been selected, for it represents one
of the sharpest of broadeast band superheterodynes now upon the
market. This instrument is ifhistrated in Figs, A and B35 the
schematic cirenit is shown in Fig, L

As shown in Figo A, there arve seven controls on the front panel
—three knobs at the top, and four at the bottow,  The upper left-
hand knob is the short-wave band selector switch SWh, having
four positions which sclect the 10-20, 20-30, 40-80, and 80-200 neter

Fig. B
A photograph of the wnder-side of the Silver-Marshall Model 726-S1V

all-rcare receiver,

bands. Directly to its right is the short-wave tuning dial, and
directly below this, the short-wave tuning knob.

At the vpper-center of the panel is the short-wave trimmer,
Ce in Fig. 1, conneeted in shint to the short-wave detector V1
grid-cirenit tuning condenser (20, to permit accurate alignment
between the short-wave oseillator and detector cireuits, it heing
impracticable to gang these with the same acenracy as on the
broadeast hand where no manually operated trimmer adjustments
are necessary,

To the right of this trimmer knob is the broadeast band tuning
dial, and direetly elow ity the broadeast band tuning knol, .\t
the extreme upper right is the range selector switeh (SWa in Fig. 1)
which permits the choice of cither the short-wave (10 to 200 meters)
or hroadeast (200 to 515 meters) range. The two lower-center knobs
are: left, the tone control, equally effective on short-wave or hroad-
cast bands: and right, the combined volume control and on-off
switeh, likewise effective on hoth bands,

Fxmuining the cirenit diagram of Fig. 1, the portion to the
right of the vertical dotted lne s essentiadly a broadeast band
superheterodyne, consisting of a tuned RUF. stage V3, a first-de-
tector Vi, an oscillator V3, two 175-ke. L. stages V6-V7, a second-
detector VB, & push-pull pentode output stage VO-V10, and the
usnal rectifier, V11 To the left of the dotted line is the built-in
short-wave converter, consisting of a first detector V1, and oscil-
Iator V2

When the recciver is to he operated on the hroadeast band, the
switch SWa is thrown to the right. TIn this position, one set of
contacts connects the antenna directly to the primary of the hroad-
cast hand IUF, transformier L1 and to the plate of the short-wave
first detector, althongh this is of no importanee. A second set
opens the plate cirenit to the short-wave oscillator and the sereen
cirenit of the short-wave first-detector rendering these circuits
tnoperative. The receiver is then tuned by the right hand dial, the
volume and tone being controlled by the two lower-center knobs.

When the set is to be operated in the short-wave band, the
switch SWa is thrown to the left, which connects the antenna to
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the grid circuit of the short-wave first-cletector through the com-
pensating condenser Ca and closes the plate circuit to the short-
wave oscillator and the screen cirenit of the short-wave lirst-
detector,  Selection of the proper short-wave range is then made
by the SWh, at the upper left of the panel, which selects the proper
first-detector grid coil and the proper oscillator plate and grid
coils for the particular band desired,. When the switches are in
this position, the receiver is essentially the drean of old—a *double
stper”™—in that two LIS freguencies, rather than one, are employed,

When the broadeast band dial is set to some clear channel near
650 ke, (necessarity only between 600 and 700 ke) the short-
wave oscillator serves to heterodyne the received signal to this
frequency (which is the fiest LF, frequeney) where it is amplified
by what would be the R.F. stage and first-detector on the broadcast
band, hnt in this case is actually the first level of LI amplification
and second detector. By means of the second oscillator of the
reeciver, this 650 ke, LEF. signal is re-heterodyned to the second
intermediate frequeney, or 175 ke, where it passes through the
main, or second LI% amplifice of the receiver to the third, or
power detector, and thenee into the push-pnll pentode ontput stage.

Al of this may sound extremely complicated, but actually it
very simple, and the only problems encounterved are due entirely
to the extreme selectivity of the receiver—its selectivity is many,
many titmes superior to that of the best short-wave reeeivers here-
tofore availuble, while its selectivity on the broadeast hand is
superior to that of any competitive superheterodyne the writer
lies vet had the opportunity to examine,

Let ns suppose a customer has reeeived sueh o sety that it has
bheen installed in his home without any instruction as to its opera-
tion, and that he happily tries to tune in signals on his new pos-
session,  He will, first, probably try the broadeast band, if he
has taken suflicient trouble to examine the control legend on the
receiver panel to see what he is doing. e will have no par-
tienlar difficnlty in tuning in broadeast stations, although he may
have some difficulty in getting satisfactory tone quality, for his
first step will be, unguestionably, to turn the volume of the
control well up before tuning the signal in, then reduee the vohuue,
with very execllent ehances of not having the signal properly tuned
in, amd by virtue of the extreme selectivity of the receiver, cutting
out some of the neeessary side-bands,

T'he thing for him to learn is that in tuning a superheterodyne,
lte must tune in his signal at any vobume level he wishes, then
reduce it by means of the vohnue control (and not under any
circumstance by detuning) until the signal s just andible, after
which he st re-tnne the signal and adjust his volume to the
level he desires. After he knows this (and it is doubtfnl if he does
at first, unless the store salesinan has driven it very firnly into
his head—which is likewise iniprobable) he willy after tiring of
the broadeast band programs, attempt to tune in some short-wave
signals and this is where his fun will begin,

Tuning an SW Receiver

Iaving tuned in a mmuber of hroadeast stations without any
difficnity, he will expect the same thing to happen on the short-
wave cnd of the set, and after putting it into operation by throwing
the necessury switches, e will gaily tuen the short-wave tuning
dial, enly to hear nothing at all exeept a good background noise.
After doing this several times over a period of a few hours, he
will be thoroughly disgnsted, will eall up the store and tell them
to send ot a Serviee Man in a hurry, for the set won't work-
or else he will tell the store to pick up the set—that he doesn’t
want such a * picee of junk.” Whereupon the Service Man
will probably he sent ont to show him that the set really is not
so bad after all and that all he needs to do is learn how to operate
it.  Needless to say, it is vitally essential that the Scrvice Man
know how to operate the set himself,

The writer can not impress too strongly upon the Service Man
reading the foregoing paragraphs, the absolute necessity of im-
planting firmly in his mind the ideas they contain, for upon him
falls entirely the suceess or the lack of sueccess which his store
will have in scelling short-wave receivers, for whether or not they
stay sold is dependent wpon his ability to show the customer how to
operate them and obtain satisfaction from short-wave reception.
Once he has thoroughly implanted this in his mind to the extent
where no amount of pressire will tend to alter his opinion of its
importance, he may consitder the more conventional servicing
aspeets of short-wave and broadeast band superheterodynes.
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WANTED

590 t.*35 a week men who want
to eamn®50 to*75 a week and more

ODAY—more than any time be-

fore in the history of the great Radio

|ndustry—ManuLcturers, Broadcast-
ing Stations, Sound Picture and Television
concerns, and others—are on the look-
out for men capable of being promoted
to their more responsible jobs.

They can get all the men they went for
their ordinary work—jobs that an $20
to $35 a week or less. Which, of
course, is one reason why these jobs
don't pay better wages—almost any
man can do the work.

But for their better-paying jobs—those
jobs that pay $50 to $75 a week and up
—well, it's different. Here brains, not
muscle, are required. Here knowledge,
not guess work, is necessary. Here men
capable of some day being promoted to
stil | better-paying jobs are needed.

This big demand for men of this type has been
brought about by the amazingly rapid expan-
sion of the Radio field. Because of dozens
and dozens of new, and slmost revolutionary,
developments, huntjreds and hundreds of big-
pay jobs have been created almost over-night.

Radio work is no longer limited to the building
and servicing of Radio sets.

It now includes such other things as Sound
Pictures, Public Address Systems, Radio in
Industry, Radio in Avistion, Radio aboard
ship (?’or operating mechanisms of different
kinds, and even for running the ship itself),
telep‘:olognphy, Television, etc.~—~everything,
in fact, that makes use of the vacuum tube or
photo-electric cell.

Radio devices, today, are operating great ma-
chines formerly opersted by man—are grading
by color or size such manufactured articles as
cigars, paper, silks, etc.—are counting people
or automobiles as they go by any given point—
are tuming on and off lights in our big factories
or on our city streets—are operating airplanes
in the air—directing ships at sea from stations
on land—creating music more perfect than
played by our best masters—and doing & thou-
sand other things not dreamed of a few years ago.

To know Radio is to know the principles of all
of these things.

And to such men the grest Radio Industry
offers many wonderful vc:/aportunitics—sleady
work at good pay, NOW—and an early ad-
;mnccmcn! to stiTI’ better-paying jobs, as a
uture.

But no ordinary knowledge of Radio will do.
0O qualify for these better-paying jobs-~men

must know the theory and practical application
of all Radio devices—old and new, and they
should be able to teach other men some of the
things they know.

That means they must be ""trained”.

As few men can afford to get this training at
some College or University, the Radio and
Television Institute, of Chicago, was organized
to trasin men ot home—no matter where they
live—in their spare time—easily and quickly—
and at a cost of only a few cents a day.

The Radio and Television Institute
ONLY Institution of its kind whose Course
of home-training is actually supervised by
an Advisory Board of outside business men,
—all highly paid engincers and executives,—
each aclivery connected with some large Radio
concern. It is, too, the ONLY Radio School to
be endorsed by some fifteen of our largest and
most progressive manufacturers of Radio and
Television equipment. These public endorse-
ments were given to guide ambitious men who
seek a future in Radio. These manufacturers
waent all such men to know that'the Radio and
Television Institute has their unquelified ap-
proval, and their hearty suppon, in its work of
training men, through spare-time home-study,
for the many better-paying jobs that exist today
in R:dio « + » Sound Pictures . . . and Television
work.

is the

Radio and Television Institute home-training
repares men, c¢asily and quickly, for these
ctter-paying jobs. It is the ONE recognized
connecting link between ambitious men and a
splendid future in Radio.

To the man, then, who is earning $20 to $35
o week NOW—and who would like to eam
$50 to $75 a week or more—regardless of
whether or not he is doing Radio work today
—we say in all honesthess—'"'we think we can
help you.” Just mail the coupon below for
full particulars of our plan and a free copy of
the new Opportunity Book.

Autemakile
Radio

Aadio

Buper
Heterod yne

IOyears B, 0 the

Radio—first an experiment—then a plaything
—now a giant Industry—the fastest growing
industry the world has ever known—offering
thousands of wonderful opportunities to am-
bitious men.

SR e R N S T e
¢ RADIO AND TELEVISION INSTITUTE

DEPT. Y

2130 LAWRENCE AVENUE, CHICAGO

Please send me & copy of your Opportunity Book and full particulats of your plan for
helping men into good pay positions in the Radio feld.
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No. 550

OSCILLATOR

(Licensed by A. T. & T. Co.)

Net to Net to
$]_ dealer $2 ]_ dealer with
$30 list output meter

If not at your Jobbers, we will
ship direct when remittance
accompanies order.

A sturdy modulated instrument care-
fully made. Completely shielded with
scparate battery compartment. Fur-
nished with 2214-v, and 3-v. batteries.
Uses one '30 tube. Covers broadcast
band (550-1500-k.c.) and intermediate
band (120-185 k.c.). Operating in-
structions attached in case cover with
shielded wire leads. Very compact. In

leatherette case, 6x 114 x5)% in
Weighs but 8 pounds. Built to high
standlards.

Every serviceman should have the No.
550 oscillator to align r.f. gang con-
densers, locate defective r.f. trans-
formers, adjust i.f. transformers, check
oscillator stage and determine sensi-
tivity of a receiver. A necessary in-
strument. Get vours today. Write for
catalog of servicing instruments.

Readrite Meter Works

Established 1904
17 College Ave., Bluffton, Ohio
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KINKS

THE RADIO.-VIOLIN
By Fess Christiani

ADIO programs may now be received
R through the medinm of the violin, IFind
the center of a small magnetie speaker dise,
and solder a small wood screw to it at the
center.  Then cut a wooden violin mute as

Fig. A
The radio-tiolin. The improvised speaker wuit
on the tiolin bridge, facilitates radio accom-
raniments.

shown in Fig. 1 and serew it to the speaker
diaphragm. ‘The telephone unit is now as-
scmbled together with the mute and the
entire arrangement attached to the bridge
of a violin as shown in Fig. A

When a programn comes over the radio,
ohe may have the novel experienee of walk-
ing about the room accompanying it. 1
play an obligate, and the tone is very cear.
There is a great “kick” in it for both
listener and player.

VIOLIN MUTE

e 2 4

SPEAKER DIAPHRAGM
AND WOOD SCREW,

- -
TO SPKR, TERMS.

Fig. 1
mute 15 serewed to a speaker
diaphraym,

b heme-made

IMPROVING RECEIVER OPERATION
By George Stoneham

HOSFE service men who wish to im-

prove the operation of the seven tube
Federal Orthosonic recciver at a very low
cost, may make the changes outlined helow
which resulted in a deeided improvement
in operation over that received prior to
making the change,

This receiver uses the BA Raytheon tube
for rectification, and , consequently the
slightest change in line voltage manifests
itself in corresponding changes of the fila-
ment voltages and current of the "O1\
tubes whose filaments are connected in
serics. Ry substituting two '80 tubes for

the Raytheon as shown in the diagram of
Iig. 2, the hum experienced with the old mode
of connections entirely disappeared and ex-
cellent stability of operation was sceured.

T'he five volt winding for the pilot lmnp
is used to supply the filament of the '80's
and there is sufficient room in the power
unit to house the two new tubes. 'The cost
of the additional parts necessary for the
change is negligible compared to the in-
creased satisfaction sceceunred.

Incidentally, if a small coil, tapped in the
center, that will mateh the tuning condenser
is used in the first stage instead of the
loop, and is connected to a short aerial,
an increase in the selectivity and distance
received will be noted.
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By replacing the B Ravtheon weith two '80's,

the operation af the Federal Orthosonic receiver

is much improved. The three condensers marked

C and the resistor R wehich are wsed in the

original circuit., are not needed after the unit
has been rewired as showi.

USES OF THE TEST PROBE
By Jos. Riley

FCHNICIANS breaking in to the ser-

vice field may be interested in knowing
the uses to which the simple test probe (il-
Instrated on page 275 in the November issne
of Ramo-Crarr) may be put.  As stated in
the issue referred to, the probe is small,
extremely handy, and should find a place
in the pocket of everyone who tests a radio
receiver.

(1) Open Circuited By-pass Condensers

If a reeeiver oscillates, or has excessive
hum, remove the lamp from the probe end,
attaeh the test probe clip to the chassis, turn
on the set, and touch the high voltage end
of all the by-pass condensers. The set will
perform nornally when the faulty condenser
is touched. 'This is illustrated in Fig. 3A.

(2) Short Circuited By-pass Condensers
Insert the standard Iamp in the probe,
conneet a 41, volt battery in series with the
clip lead, connect the other end of the hat-
tery to the chassis of the receiver, and
touch the probe point to the opposite ter-
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minals of the condensers. A shorted con-
denser is indicated by the lighting of the
lamp to full brillianey.

(3) Testing Tuning Condensers and Coils

Turn off the sct. Connect a 44,-volt bat-
tery in series with the probe and the chassis.
With a standard lamp in the test probe,
touch the probe to the grid end of the R.F.
coil. ‘The lamp should light at half bril-
lianey. The tuning condenser should then
be rotated and if at any point the lamp
Junmps te full brilliancy, then the condenser
is shorted at that point. See Fig. 3A.

(4) Aligning Tuning Condensers

Turn on the radio set, start the test oseil-
lator and tune it in.  Attach the test probe
clip to one terminal of the voice coil of the
speaker and touch the probe point to the
other. (A few sets will require connecting

Fig. 3
At the left, 4. locating shorted by-pass con-
densers; at the right, B, testing tuning coils
and condensers.

the tester in series with the voice coil, rather
than in parallel with it.) Adjust the vol-
ume control for minimum brillianey of the
lamp. Then adjust the individual tuning
condensers for maximum illumination. This
operation should he repcated several times.

(5) Checking R.F. Coil Polarity

Connect the tester to the set as deseribed
in (3). With the lamp at one-half brillianey,
place a small magnetic compass beside the
probe and note the direction of the pointing
needle. This should be repeated for every
other R.F. coil; the compass should point in
the same direction in all cases,

(6) Checking High Voltage

For making voltage or current tests
bhevond the means of the tester, the stand-
ard lamp may be removed and a neon lamp
inserted in its stead. Using this arrange-
ment every high voltage point in the receiver
may be tested with easce.

(7) As a Trouble Lamp

By directly connecting a #Y,-volt lamp
across the terminals of the probe, it may be
used as a very handy trouble lamp for exam-
ining the chassis of radio sets.

8) Miscellaneous

By replacing the standard lamp with one
rated at 6 volts, complete continuity of the
ignition system in an automobile may he
easily and conveniently checked. The clip
is attached anywhere on the chassis of the
car and the prohe touched to the “high”
side of the lamps. The lighting of the Lanp
indicates the presence of voltuge.

Continuity tests may also be made by con-
necting the probe as descrihed in (3).
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“I would not give up
yout Resistor Guide
for ten times the price
I paid for it. Itis my
constant companion
and saves me many
hours of guess work. I
service hundreds of
sets easily by using the
Guide, with greater in-
come as a resule of it.”

(Name on request)
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This statement from a serviceman’s letter, one
of hundreds mailed to us, goes to the root of
the resistor problem in repair work.

The I.R.C. Guide is a remarkable time saver.
It is a short cut to trouble finding. You are
through with one set and on to the next in
one-tenth the time it would otherwise take.

The reason? This book gives the value and
code of each resistor, and its position in the
circuit, of nearly every popular make of radio

receiver, More than 200 circuits listed.

The busiest season of the whole year in radio
is here. Be ready to get and handle your share

of the business. Over 8000 servicemen use
the L.R.C. Guide. Write for your copy.

INTERNATIONAL RESISTANCE COMPANY
Philadelphia - - - - Toronto

FREE with Metallized Resistors

With the purchase of 10 L.R.C. Metallized
Resistors, from any wholesaler, you will re-

Makers of

ceive the Guide free—or it may be bought for
$1. lLoose-leaf sheets, mailed to you peri-

odically withont charge, will keep it con-
Mail the coupon today.

stantly up to date.

1(R)C

INTERNATIONAL RESISTANCE CO.,
2006 Chestnut St., Philadelphia

c-12

Gentlemen: (Check offer you are interested in)

{3V enclose $1.00 for Replacement Guide.

wish to Purchas¢ assortmeént of tem, which will en.

title me to Registor Guide Free.

| WMetalli
(] Please send price list of Metailized Resistors, | l

|

|

.............. { RE SIST‘)RS




ACROCYCLE
OSCILLATOR

A self-contained miniature transmitter with
dial calibrated in Kilocycles. Any frequency
between 115 K. €. and 1680 K. C. can
be easily produced accurately. Indupensable
for aligning Super-Heterodyne receivers with
intermediate frequencies of 130-175.260-475
K. C. and all others. List Price $30.00.
Service men or dealers, Net Price $17.50.
Leatherette carrying case extra. Net $2.00.
Tube and batteries extra, Net $2.33. If
your jebber does not carry, order direct.
Sent express collect or C. O, D. with a
deposit of $1.50.

This instrument made by the manu-
facturers  of the SUBMARINER
SHORT WAYVE ADAPTER now
priced at $§12.50.

ORDER TO-DAY

J-M-P MFG. CO, Inc.
3350 I‘ond du Lac Ave.

Milwaukee, Wisconsin, U.S.A.
Cable Address: "SUBMARINER”

On Every Service Call
Easily installed in 5 mins
utes, Write bept. RC-12
for money-mak-

g proposition.

ERITE
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Craftsman’s Page

RADIO.CRAFT SET “STEPS OUT"
Editor, Ranio-Crarr:

Yes sir, the two tube AL
is a loud little set! I had constructed a
three tube  transformer coupled  receiver
using a 24, a 27 ,m(l a pentode when your
article came along,  Taking ont the andio
stage and rewiring it according to your
diagram, T find that the DX that this little
set brings in during the daytime s unusual,

My primary coil is 137 in. in diameter,
has 10 turns and is wound over the ground
end of the secondary. ‘The tickler has 20
turns, the plate cirenit is by-passed with a
00035-mf. condenser, and regeneration is
secured by eans of a 25000 ohm poten-
tiometer, I find that a 250,000 ohm grid-
leak in the first stage and a 2 meg leak
in the second stage add to the volume,

I picked up a government “ditty™ box
which is just the vight size for the job,
[ also find that when the regeneration con-
trol is advanced, the set makes a  good
oscillator around the shop, giving a strong
clean signal.  Seleetivity is fairly good on
a 1480 foot aerial, and with a 10 foot lead
connected to the antenna post, the volume
is fair on locals with a0 interference from
adjacent stations.

Pentode sure

1 am going to try a stage of S.G. ahead
of the detrctor to try for better volumne,
DX, and selectivity,  If somweone  wonld

make a 2 volt battery about 6 in. on each
sitle, it might be excellent for use with a
two or three tube portable set.

To get back to onr set, it surely is sur-
prising what it will do. T wixh you had
published one about three months ago, for
then I would have had a portable on my
vacation.

. Verxe
583 W,

Croassens,
146 St New York,

A PRIZE WINNER
ditor, Ramo-Crarr:

You can't imagine my surprise when your
letter finally veached me way out here after
being forwarded from Norfolk, my home.

And the contents of it simply thrilled me!
1 could hardly belicve my eyes. 1 just
wanted to thank vou very, very much, After
reading vour letter T rushed down to a
news-stand to get the September issue of
Ranto-Crarr, hut what a tinte I had trying
to find one—every place had sold out,

From now on I shall never miss it, and
shall give it more of my attention because
of vour consideration of e,

Mus, Kanr
502 Nouth 3rd Street, Son Jusé,

Nasir,
Cal,

(Mrs, Nash was the winner of the sccond
prize of a contest condureted by Ramo-Crarre
some months ago.  The contest was con-
ducted in order to determine the best three
names for hoth professionals and non-
professionals in the sound field. The win-
ners were announced in the September issue
of Ranto-Crarr).

AN EXPERIM ENTER'S VOICE
Iditor, Rapo-Craw :

Presenting any view, please allow me to
state that I think it is about time something
was nrentioned rega rding the radio experi-
menter, sieh as was discussed in an editorial
in Rapto-Crarr sou > time ago.

1 have my own -t amplifier and phono-
graph, and wy interest lies in the “Midget”
receivers  (not short waves at all).  Yes
indeed, the experim nter noves along with
science and gets more of a “kick™ from it
than those that dep nd upon it for a living,
and furthermore he can conduet his studies
for less cost than t ¢ Service Man, 1 said
Service Man—any « xperinenter, of course,
who has his own oht imeter, set analyzer, os-
cillator, ete, can be one, but to really study
the design of eoils, ete, and advance with
sciener, one must 1e an experimenter.

Fraxk DeMarco,
63 O b St., Yonkers, N, Y.

Paste This Labei into Your Radioﬁ
\F THIS RADIO STOPS
L

CUmberland 6-4060

FOR
REAL RADIO SERVICE
550 State St at Flatbush Ave. Brooklyn, N. Y.
Prompt Service- Always Open-lIncluding Sunday

An “inside the set'” paster,

RE. THE WATSONGRAPH
Editor, Rapio-Crarr:

As one of the engineers who are working
on the development of the “Watsongraph™
Wireless Typewriter, deseribed on page T4
of the Angust issue of Ranw-Crarr, 1 wish
to bring to vour notice an error appearing
in one of the cireuits: this error was made
by me, when I made the original drawings.

The Thyratron circuit shows the grid bias
on the transformer side of the grid con-
denser, instead of on the grid of the tube.
Please accept my apologies for this error,
which is withont doubt my fault.

The fact that these tubes are gas filled
does not change the grid eireuit action in
the least, the inpnt cirenit heing practically
the same as that of the standard three elee-
trode vaenum tube,  An examination of the
cirenit as sent to vou, and published in
Ramo-Crarr, will show that the grid bias
battery and grid resistor tend to short-
circuit the secondary of the input trans-
former, while the grid of the tube, having
no bias, is in a very sensitive and unstable
condition. ‘Therefore, if the tead from the
gridd of the tube to the grid condenser is
very long, and parallel to cireuits carrying
audio currents, including the sixty cyvele
used to heat the filament of the tube, the
tube will have a tendency to ionize, even
when no signal is impressed on the primary
of the input transformer.

S. W) STaNsFIRLD,
150-15 Sanford Ave.. Flushing, L. I
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VARIABLE RESISTORS

Interesting Facts About Volume Controls
By Dr. L. VAN DER MEL, Pu.D.

T is a relatively casy matter for a Ser-
vice Man to caleulate the proper size
resistor to use inoa power pack or in a
prid circuit if the voltage across and

the current throngh the reesistor are known,
But when the problem is to determine the
correet size and type resistor to use as a
voliie control across a  transformer, the
Service Man is usually at a loss to know
Just what factors to take into consideration
in order to arrive at a detinite conclusion.

The ordinary procedure is to try several
sizes, and finally select the one that gives
the rost uniform variation in  response.
Needless to say, the results of this method
are based on the ability of the Serviee Man
to pgness acceurately amd not on his technical
knowledge,  consequently  the  “heuristic”
method of solution is not recommended.

A resistor shunted across the secondary
of a high impedance transformer  should
satisfy four requirements. First, with equal
increments of the dial setting, uniform varia-
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A wolume control resistor may be placed across
cither primary or scecondary, depending upon
their impedance

tion of the final ontput should be obtained;
seeond, the effeet of the addition of the vol-
wme control on the impedance of the eirenit
shimbd be negligibles third, the movement of
the sliding contaet over the resistance ele-
ment should be noiseless fromn both a phys-
ical and an eleetrical standpoint; and fourth,
the resistance should not draw so much eur-
vent that it will burn ont.

To overcome the first problem, the resist-
ance cletent should be ealibrated “logarith-
mically,” or in other words should he tap-
ered. The reason for this will be apparent
when it is realized that the ear dJoes not
respond uniformly to vmiform inereases in
sl power, If, let us say, 10 millivatts
of soind eneray produces a eertain amount
of “londness,” then 20 milliwatts will not
produce a signal twice as lowd. The degree
of increment in londness is proportional to
the logarithm of the change in power. In
order then, that the ear recognize uniform
sound  increases, it is  essential that  the
change in voltage to a tube vary in such a
manner that the final output will vary in a
smooth manner.  Reliable manufacturers of
volume controls really design their units to
faithfully follow the logarithmic law.

The proper size resistor to nse depends
almost entirely on the impedanee to which it
is to be connected.  1f it is too low, it alters
the impedance of the line, draws excessive
current, eventually gets noisy, and the varia-
tion in ontput is laege for siwall changes in
the volume control setting.  1f, on the other

hand, it is too large, the impedance of the
line will not be upset, it will not draw
excessive current, will not get noisy so easily,
but the volume will be crowded on one end
of the unit which really means nen-uniforme
ity of response.

From the foregoing it can easily be ap-
preciated that the choice of the proper resist-
ance is very complicated from a mathe-
nutical standpoint, in faet mathematies is
seldom  resorted to in practice  for such
computations, Theory indieates, and experi-
ment  verities, that the resistance volume
control should he from 10 to i35 thnes the
impedance it is to be connected across as
shown in the figure.  Values hetween these
limits have none of the disadvantages out-
lined above, and when praperly  tapered
result in very satisfactory results.

Obviously, the “hiteh™ in the problem is
to know the lmpedance of the transformer
across which it is to be conneeted. To assist
the Serviee Man in determining the proper
size volume control to use in present day
cirenits, the Central Radie  Laboratories
have prepared o handy little hooklet which
gives not only the R and I, circuits in
whichh volume controls are used, but lists
numerous radio receivers and  states  the
vitlues of variable resistors used, 'This hook-
let is discussed elsewhere in this issue.

“HOW THE I[INTERNATIONAL RE-
SISTANCE COMPANY CAN BE OF
MORE SERVICE TO THE
SERVICE MAN"

ITE above is the subject of a contest

carrving a total cash prize award of
$175.00 in the following denominations: First
prize, 8100005 second, %¥50.00; third, $10.00;
fourth, fifth, and sixth, %500 each,

The rules to be observed are as follows:
(1}, Contest is open to all owners of the
LR.C. Service Man's Resistor Replacement
Guides (2), All letters must mention the
designation mark on one of the metal ends
of this year's “K“-type metallized resistor
(last vear the mark was the letter X); (3),
All letters must he typed, and less than 200
words; (1), Members of the LRLC. organi-
zation ara not eligibles (5), Tving contest-
ants each will reccive the full amount of the
award.  The closing date of the contest is
Deceniber 1st.

Rhietorie and phraseology are of no con-
siderations what is wanted are idens which
will enable  the International Resistanee
Company, Philadelphia, Pa., to be of more
service to the thousands of radio Service
Men in the field.

AUTOMOTIVE TUBE LIFE
FCENT tests on Sylvania automotive
tubes of the Gi3-volt filanent, eathode-

heater type, indicate the average life of
LOOO operating hours may he obtained if
the filent potential is kept within the
limits of 5.5 to 6.5 volts.

WHICH BRANCHES
OF RADI

DO YOU PREFER?

Aircraft Radio ... Broodcast Station or
Studio ... Direction Finder and Radio
Compass ... Talking Pictures ... Film
and Disc Recording ... Servicing Home
EntertainmentEquipment...Telavision

Learn Them at

RCA INSTITUTES, Inc.

INew developments .., new inventions ..,
new problems come almost every day in the
radio industry. Yet only the well-trained
man can hope to win. Prepare yourself!

Forno other purpose than to train and equip
men of unusual promise... RCA Institutes,
Inc. maintains fourcomplete resident schools
in New York, Philadelphia, Boston and
Chicago. They are the only schools asso-
ciated with the largest, most complete
research laboratory in the radio industry.

These schools offer elementary and ad-
vanced courses, based on 22 years experi-
ence, in practical radio. See list in coupon
below. New courses added, old ones con-
stantly revised as new developments are
perfected.

Win Radio Scholarship
from RCA Institute

If you cannot attend the resident schools,
RCA Institutes Extension Courses enable
you to study at home. Special laboratory
equipment furnished. Outstanding graduates
of home courses hecome eligible for one
term free scholarship at nearest resident
school. Cost of either extension or resident
study moderate. Will you become a vital
part of a great and thrilling industey? Write
for details. The coupon makes it easy.

RCA INSTITUTES,
L S EED G I N RN N emas SN SR
RCA Institutes, Inc,, Depl. NDP-12,

%% Varitk Street, N, Y
Gentlemen: Plesse send me your Genersl Cotelog. T em

checking below the phesss of redio in which ! em par-
ticularly interested,

.
|

|

I O Airerstt Redio a Pilc end Film Record.
I O Brosdcest Station or Studio __ ing
|

|

|

|

Ine.

[0 Talking Pictures Servicing Home Bater.
(] Direction Finder and Radio _ t*inment Equipment

L
|
|
|
|

O Television I
I
|
!

-

Compass
Namp

Add:

2. Ag.
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Make
Depression
Pay!

Take advantage of the present de-
[' mand for repair of old receivers!

Build strongly for the future, and in-
crease your business by giving GUAR.
ANTEED REPAIRS.

‘ You can do this safely by using
Radio’s Finest Parts—

POLYMET
PRODUCTS

Standard of the Industry

FOR FILTER BLOCK REPAIRS
THE POLYMET KIT of 25 UN-
CASED CONDENSER SECTIONS
illustrated below—is the most useful
Kit ever assembled for service work.
Many capacities and sizes, all in strict
accordance with R.M.A. ratings.

Mail the Coupon for special low-price
introductory offer. It will also bring
you the new 1931 Polymet Parts Cata-
log, containing many service helps.

POLYMET MFG. CORP.

829 East 134th St

New Yeork City.

Send me your scnsationally low-priced in-
troductory offer on the Polymet Condenser

Repair Kit. Abo include the new 1931 I
Polymct Radio Parts Catalog, without |
charge. |
Name
Address ...
City ...
State -
Mark Proper Square
O sonsEr [ vEaLER

O service max [0 custom seT BUILDER

el

L s

HEADQUARTERS
for all

Rapio SERVICEMEN'S SUPPLIES

We carry the largest supply of replacement
parts and general radio parts in the mid-west,
Our store is the rendezvous for radio servieemen
who will always find the Iatest and the best
in radie merchandise in stock. We specialize
in replacement transformers, condensers, resist-
ors and volume controls for all makes of radio
sots.

Be sure to drop in and see us when
you are In Chicago.

NEWARK ELECTRIC CO.

A Radio Service Institution
229 West Madison St. Chicago, 111
W
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D.C. AND A.C. SHORT-WAVE SETS

(138) Mr. Ermesting Aponte. Caguas. P'orto Rico.
| ((2.) 1 would appreciate your furnishing me
with a schematic diagram of a short-wave set that
I have whose wiring has been tampered with. [
| lought this set a few weeks ago and I have not
heen able to use it

The sct is a five tube affair using two '27's. a
24, a ‘71N, one 80 rectifier, and is of Aero
make. It is boused in a metal container and is a
single dial controlled set. 1 wrote to the Aero
Products Co.. Inc. for data on this set. but I
widerstand that they have failed. T would alse
like to have the values of its component parts.

Fast night 1 tuned to our local breadcasting
station WKAQ. The set operated but the volume
was very low and accompanied hy distortion and an
uncontrollable  o~cillation.

(A By virtue of purchase from the United
Spates District Court. of the receivers right, title
and interest in and to the good-will of the Acero
I'roditcts Company, Ine.. The Chas. Ioodwin Co.
are now the successors of the afnresaid Corporation.

A diagram of a four tule short-wave receiver
has been supplied by the Chas. loodwin Corpora-
tion., and is indicated in Fig, O.138.\, Evidently the
receiver of Mr. Aponte had heen changed for MA.C.
operation,  We show in Fig. ().1388 a schematic
diagram of the same receiver illustrated in Fig
0,138\ which this department redesigned for AC
operation.

SAF FADER—SAF-3 MIXER

(1%olumc and Tone Controls)

(139) Mr. August Karlotten, Germantown. I'a.
(0.1) What is the difference between a type
SAF Fader and S.AF-3 Mixer: both units being
part of a sound movie installation? llow are these
to be wired into a sound system? toth units are
manufactured by Simplimus, Inc., in Boston, Mass,
(V.13 The SAF Fader is a distortionless at-
tenuater to be interposed between the head ampli-
fier or disc pickup and the main amplifier, and
serves to control volume in a “straight line” man-
ner. Change-over to cither disc or head amplitier
is the dnty of a two-way switch, Vitreous resistors
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—_
MAIN AMPLUFIER
I INPUT 7y
| GREEN j
| BLACK GROUND

S.AF. FADER

)
Pitk up
Ne i

Fig. Q.139A

Connceting a sorxnd amplificy, fadcr, mixer, and
rickups.

are used, having the total value shown in Fig.
0.13912.

The S.AF-3 Mixer is a tone-control device which
is to Le connected Letween the sownd pickup device
and the main amplitier shown in Fig. (}.139.\

The following detailed data is furnished hy the
manufacturer, and imdicates that the mixer has
application also in radio receiver circuits:

*A\s there are always two projecturs in a theatre
installation. the disc equipment includes two phono-
graph pickups, as shown in IMig. .139.\, The sound-
on-film equipment is generally made up of two
photo-clectric cells and two head amplifiers or
preamplifiers; which are 2-stage units using a com-
bination of resistance and transformer coupling.

“The selection or rtejection of frequencies is oh-
tained in the SALF-3 Mixer by control of inductance
and impedance values, as shown in Fig. Q.1398.

“The ‘equalizer’ portion of the instrument is for
the purpose of adjusiing the impedance match of
the input and output circunits, With the ecqualizer
set at zero, no frequency correction takes place,

e AERO
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Fig. Q.138

Aere Short-'are Recciver; B, belee, the same
receiver adapted for 110 1., A.C.
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no matter what the sctting of the ‘compensator,’
as the impedance of the amplifier input is lower
than the impedance of the pad,

“The ‘'compensator’ contruls the amount of low,
medium, or high frequency cut-otf.

“With the equalizer set at half-way or 3,000
ohms, any amount of the high, medium, or low
frequencies can he cut out by adjusting the com-
pensator.  When the compensator is set at zero,
maxinunn correction oceurs; however, if it is neces-

sary to secure more correction. the resistance in
the cyualizer ci—emit can e increased. For oin-
stance. with R1 cet at 1LONO ohms, and R2 at zero,
the frequency band  passed Dy the impedance-
| o %]
— |
20,000 OHMS PHOTO CELL?
/ 1 AND HEAD
PICKUP AMPLICIER\
| o | o 2 \
= el I\
o K
2 o1 ZU 4 PRRIP2 7 |
o 10 1 5 - i-.
o & HEAD NP .
o7 MMl o —
oG 7 ¥
0 5 JHEAD AMP. 2
: 0% :
o3, 3 P @ |
%9 [ johme —
BLACK RED

GROUND o " "
*- D == —nPUT

R1, 10,000 OWMS
EQUALIZER

S.AF 3 MIXER

O4-MF 3 POINT TAP \
x ’/ SWITCH I
—li:mﬁ,w S
M s
04-mF 13 AR |
-
low TERQ f
COMPENSATOR
ZERO POSITION
/'.9 HENRY |
CHOWE \
TO MAIN I (S
AMPLIFIER ‘:*'l- ‘-l-' Ctiz

' Fig. Q.139B '

Constrirctional details of the SAP tove eontrol,

capacity  combination will he greatly  broadened.
Now, by moviig the 3-way selector switch to
‘low,” *medium, or ‘high,” only the low, medium.
or high notes. respectively, will Le Ly -passed
through the impedance-capacity comlination, re-
salting in only high frequencies Leing passed from
input to output at the ‘low' setting of the switch;
low frequency selection at the ‘high' setting: and
in ‘mediun,’ ondy the extremely low and extremely
high notes will he lhy-passed.”

This method of tone comtrol is more convenient
than the system described in %0 Ideal Sound
System for High PPower,” in the August 1931 issue
of Ramo-Cravr: although the tane correction has
substantially the same graph as shown in 1%ig, 2 of
the article. Tt very  omvenient to apply to
rhonograph pickeps and radio receiver output cir-
cuits, in adition to its use primarily in sound
movie installations,

1s

“PAM 197 POWER AMPLIFIER

RADIO-CRAFT

amplifier. It does not seem to be possible to
obtain a circuit from the manufacturers, thus
making it litficult to make repairs without going
thioush a lot of checking of wires, measuring of
resistors, and calculation for the unknown value of
defective units. This amplitier uses two "277s, two
81, and two ‘30Fs (the latter in push-pull).

Ny A avaidlable information on this power
amplifier appears in lig. ¢).140. It is presumed that
stinvlard  condenser values may be used in the

positions  for filter amd by-pass action; the exact
ones, however, have not been  furnished by the
manufacturers, to date.  Ilowever, it may he om-
venient in some instances to ohtain each condenser
value from a perfect amplifier of the same type.
Since Mr, Tacobs does not state the trouble he s
expericencing. we canmot otfer a diagnosis, It s
necessary to use high-grade, high-voltage-test con-
dencers in this amplifier, Jdue o the fact that the
potentiometer type of  voltage divider, which puts
a load across the power transformer until the tube
Liments liave had o chanee to heat up and <hunt
their load across it, is not used in the “I'am 19";
the  stamlard  or  “slow  heater”™ "27's  reguiring
about 30 to 43 sceconds to bring the plate current
lran to normal rating.

“SCHOOLS” REPORTED BY RADIO
CCORDING to Warld-Radio, the little
town of Malesund has been the center
of activities in the latest step taken by the
Norwegian fishery authorities in an effort
to net as many herring as possible during
the six weeks of their scason.

Experienced herring fishermen were  as-
signed  to o two mqlin-vquiplwa sirplanes,
whieh zig-zagged across a 200-mile Taby rinth
of fjords, bays, and inkets.  As soon as a
herving school was sighted, the fact was
vadined to Aalesund, and from there relayved
to the waiting fishing fleet, 15000 fishermen
and 2,000 motor-vessels.

Although caclr school eontains millions of
fishy it may not be sighteds and since a small
scason’s eatch ntay mean privation for thou-
sands, the economic advantage of this ap-
plication of radio at onece becomes evident,

TROUBLE SHOOTING CONTEST

R.\I)l() shows  this vear have been of

particular  interest  to Service  Men
through the activity of Mr. Hathaway, Asso-
ciate Fulitor of Redio Industries magazine,
wha instituted the idea of a “trouble shoot-
ing” contest,

A nunther of receiver chasses are placed
in individnal booths, ecach chassis having
its particular fault.  The contestant pro-
gresses from booth to bouoth, heing timed
on cach “job™ Al the instruments required
for each series of tests are available in the
respeetive booths.  An AC. power line in
back of the booths is tapped to connection
receptacles,

(140 Mr. Ellis E. Tacohs, New Bedford, Conn, o . . L
(N.1) Dlease show in RaniaCkart the schenmtie Lots of fun and keen rivalry exist at such
circuit of the Samson type “Paon 197 power  get-togethers.
l 000 ' Vames 37 "s0’s " 4000
PR 27 o 27 LMec ‘505 Sooo
% ¢ / e
= our-
() ZEw
v3 1
vl
vd
ORger
—
—
|
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L
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P
| — - -
Fig. Q.140

Sehematic civenit of the Samson “PAN 19" awdiv amplificr. Publishcd by special permission of

Cameron Publishing Co.

Condinser C may not be required,
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“€ER-O-SLEY

SUPERHETERODYNE

| New Pentode Output Variable Mu

" 36

Complete
with Tubes

The Crosley
LITLFELLA

See the NEW IROSLEY  LITLFELLS a  fi-tube
talle nundel SCTPERNETERODYNE radiu revelier, 1ticorpn-
ratlng big set features et housed in an exquislte cablinet of
choice walnyt veneers, 17 dnches high,  Pentode output, sarl-
able At nle, tull Hoating moving eal slhnaniie speaker,
continu s Gtepless) static and tone contrel. combined vole
unie conteal and uneoff switeh, [Hhonlsated «lal whh vernier
dreive— el fegtures as these 1make The Uronley LITLFELLA
Ihe greatest wf all radin values,  Only $:0%.36 coniplere,

Meo the LETLEOY. a 357 lowhay Complet
nndel  with wane tvpd classis $48 I"] “wi':h ¢
selling tor oniy * tubes

Push-Pull Pentode Output
SUPERHETERODYNE

[ " | The Crosley

PLAYBOY
8 TUBES

49

with 8 Tubes
Complete

An exquisltely designed all wood eompact tahle molel, 17
inches high, housing the new rogley K-tulve push-pull 1"en-
tode vutput, varlable Mu, Superheterodyne chassis with latest
13 e sley full ttoating movlng cal} dynamic speaker. 'f'wg
ilve-element Pentinle output 1ubies connected 1o push-pull;
tun varlable Mu tuhes: contibuous {steplessi varlable statie
and qone control; lluininated hairline shadow dlal with
sernler drive; conblned volume contesl and on-off awireh:
full tatlng nuwing volt dynamiv speaker.  Prieed anmzlnzlf
tlow.  Alar consale nmdels. The CHEERIO 56.00.  The
MERRY -.\l.\l\'r.:ll al 2500, the ANNOUNCER at £R3.00
the PLAYTEME (Electric Clak Model) at $83. 00 Inmr:pn:
rating the ame 1vpe SUPERHETERODYNE ehinsis, ¢on
l plete with tuhes.  Never before such radlo vahies!

Push-Pull Pentode Output

SUPERHETERODYNE
with METER TUNING AnD
Automatic Volume Control

TENSTRIKE
Sﬁ 50

Complete
with 10 Tubes

xlel radio re-
itede ANt
Is with METER

An unusually aitiactlve and powerful table »
eiser in the g

h 1
E [ERSTT Y i T v full fhearing meving
coll dvnamte ap walnur vemeer front panel
sith burl maple . sides il pllasters of walbud
fini-h. Dimens] Y high, 162 side, 10’ deeps,
Also a magnltieent six-legged con- {‘omplete
sole model with <uue type chassig sgg 50 with
at * 10 Tubes

(lestern Prices Stightly Higher)
The CrosLey Ranio  CorroraTioN

Power, Crosuey, Jr., President
Home of *the Nation's Station—WLW Cincinnati
TQU' RE

THNERE Wi & CROSLEY
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THE NEW EMC

Simplicity Test Probe

Precision Made

A3 a result of the generoys Tecept jon
given the Simplicity Test Probe in
thi~ country and abread, a startling

deduetion  In priee lms been nade.
Incrensed  praduction nnd new  sales

methods have made thls pussible,
e 1MC 2 Simpliciey Test Probe®™
tu Merviee Men and Dealers fills a
long felt need for a fast amd efflcient
testing device of  vestjkwket  slze

M It Is the lowest priced testing
insirnment of real salne and qguallty
i the market,

In receislng sets 1nost deferts are
dine te causes  of  stamdard  nature,
which e  Slmpliclty  Test  Probe
Toogtes wt 2 great saving of  1lwue
und  money. Glven  helow  are  ten
of the things It will do wlthout dljs-

twrhing «et connection, and which are
of greal salue to don,
1. Loentes open or shorted by-pas~s

il Hiter comdensers,

2, Locates hurnedevut  reslstors  amd
wiring.

3. CUherk: presence of fllament or
heater oitage.

4. Tests comtinuity of all low re-
sistance windings

3. Checks coreeciness of tuning coll
polarity.

6, Tests for breaks In tuning-eoll
windings,

. Vherks ~horts in varlpble tuning
cotdensers,

8  ilves sbsual resomance  Indleation
i aligning eomdensers.

9. Tests for high oltage and low
current with neon tube,

10, AMakes o sery hamdy radle or
automoblle trouble lght.

The EMC Shupileity  Test  Trobe
is nde of a polished red and hlack
diclectrle  materlal, neatly engraved
In gold, and  leoks esceptionally sat-
traetive and professlopal. It [~ a real
uuality product buflt for a Mfetime

of serlee, and an
histrument sou can-
not - atforg o e
S without, The Nlm-
—m— pHeity Test T'rohe
Net is guaranteed and

voiies with  stand-
ard lamp, eighteen
Inch cord, test ellp,
amdd  complete  In-
~truetions, The lze
P T/167 x 74,
Xales at the re-
durees price of
$1.50 earh net are
now e direet
from the facton.
Send ynur cherk or
money  order o us
at the address be-
low amd get one af
the st valuable

the market today.  The net
[

Iustrumends  on
price vutside of the U, %, A is $L.ov

1esting

ELecTRicAL. MANTUFACTURING
CORPORATION

10 High St. Dept. B Boston, Mass.

Sty RADIO
CANA DA

~ Marshall I'. Lellis,
service engineer,
Sparton  Radio of
(anada, Limited,

o | completed his radio

! training in our day
classes, Mr. Bellis,
who travels from
coiist to Coast says:
“Never in the Tiise
tory of radio has
the demand for
10077 trained mep
been so wniversal,
and Radio Collicqe
ol Canuda_ gives
that  training  so
necessary today.”’

Day, Evening
and Honte Study
Classes

on practical radio design and construction, wire-
less telegraphy, mathematics and drafting, In-
struction. approved by leading radio manufactnr-
ers. Preparation for government examinations,
Buoklet on request,

Radio College of Canada
310 Yonge St., Toronto

RADIO-CRAFT
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The Balloon Radio

(Continned from page 333)

seen from the diagram, a "99 tube is nsed
whose filament is lighted by means of a by,-
volt dry cell which also actuates a small
buzzer.  This buzzer is of the transforoer
type having a turns ratio of 50 to 1, the
ontput or secondary voltage of which sup-
plies plate voltage to the tube.  The oseil-
lator cirenit is the same as that used in
the ordinary regenerative receivers, and con-
sequently needs no explanation,  The output
of the set has no carrier sinee the plate
voltage is interrupted at the swme frequency
as the buzzer, the resnlt being a clean note
that may be readily recognized by the re-
ceiving operator,

These units are tested inmmediately hefore
heing sent aloft,  The bnzzer frequeney is
adjusted until not more than 200 ma. are
drawn froa the battery: the antenna cur-
rent then being nearly 30 ma. The method
of releasing the balloons (clusters of four
and six are used at one time) may be under-
stood by referring to Fig, 2. The man at A
holds the balloons while the man at 13, having

15 =mne
TRAMSMITTER

Fig. 2
Mcthod of reicasing the balloons with the
1 Ib. transmitter attached,

| tested the transmitter, attaches it hetween

the legs of the antenna, the lower leg lving
extended on the ground. The man at A then
runs rapidly toward B, letting the antenna
wire slide through his hands so as to allow
the balloons to rise, Upon reaching B both
men let go, allowing the balloons to rise with-
ont difficulty,  ‘This method of procedure has
the advantage that sndden gusts of wind
do not hreak one of the legs of the antenna,
which may eanse a loss of hoth the balloons
and the transmitter,

Undler favorable operating conditions, this
transmitter mmay he heard for about 10 wiles,
and with a good battery (one that does not
polarize easily) continnons operation  for
seven hours has been secured.

Method of Tracking Balloons

Of all the objects of these observations,
the tracing of the path of the balloony is
the only one desired at the present time, 1t
is hoped that temperature recording way he
incorporated in the tests in the near futare,
The method used is to inflate the balloons
to a predeterniined pressure, and with a
knowledge of their aseension rates, calenlate
the elevation, The deviation of the batloon
from a given starting paint can then be de-
termined by means of direction finders.

Brieflv, a direction finder is nothing more
than a sensitive receiving set nsing a loop-

Figure 1. right. The diagram of the 1 1b. trans-

mitter, Figure 5, Icft. The input loopr circuit,

antenna. By using two such receivers, sep-
arated by a known distance, the loop of
each set is foeused on the transmitter. The
plines of the loops are projected (on paper)
until they intersect. The point of intersec-
tion is the location of the transmitter. This
idea is depicted in Fig. 3.

The Receiver

The requirements of such a receiver are
that it mnst he stable, easy of manipulation,
sensitive, and free from capacity effects to
gronnd.  The circuit that was found to ful-
fil these requirements best, is shown in Fig.
4. The input or loop circuit is shown on an
enlarged seale in Fig. 5. 'The condensers Cl
and €2 are balancing condensers, and are
adjusted so as to nullify any eapacity effects
of the input cirenit to groimd,  These con-
densers are used togefher with the neutraliz-
ing coil L3, Very close coupling is nused be-
tween L1 and L2 s0 as to secure maximnim
transfer of energy. The remainder of the
cirenit (Fig, 4) is merely a five tube receiver
cuploving two stages of tuned R.F., a detec-
tor, and two stages of audio-frequency.
Plig-in coils are used so that the recciver
may be useful in bands other than that re-
quired for baleon tracking, which is from
1700 to 3300 ke, .\ photograph of the com-
pleted receiver, known as the Signat Corps
type SCR-170 is indicated in Fig, B.

[— SS —
l PROJECTED PLANES
| . OF LOOPS
e Na
LOCATION
— OF
i TRANSMITTER

| et ™
| W W
Y
1 h{=] T

_RECEIVER  RECEWVER [~
H . N2 L Ne 2 -

Fig. 3
The plancs of two loeps, situated on a basc line,
are rotated wntil the signal is a maximum. The
point of intersection, as shown above, is the loca-
tion of the transmiticr.
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(Coutinued from page 337)

a 22Uvolt “B™ unit, a dey-rectifier type of
ontput  meter, and  a lentherctte-covered-
wond earrying ense, 6 x T ox 1214 in. high,
Manufactured by J-M-P Mfg. Co,

RADIO SETS IN GERMANY

AS pointed out many ties in past issues

of Ranto-Crawr, reception  conditions
throughout Furope are hardly to be com-
pared with these in Anerica. Line poten-
tials and  frequencies, wavelengtl ranges,
tubes, operating hours, manufacturing facil-
ities, and ceononie conditions, cach con-
tributes its bit to modify the resultant radio
receiver.

[ R T
(| — fl'u_—."“.'—_‘p
»nplll:é;;l.,.§ =
a2 o | ki Tet 4.
: I?r 'I -\:'-E‘:::-' 4k

Fig. 5

The feature of tiis set, |

of which is dep cted ar I,
tusning conden

the wiring diagram
¢ the aaniainag of the

Bitd Tdariometcrs,

To cover the broadeast band of 200 to
2000 mieters, the finn of Sieruens & Ialske
hus developed the *Sictuens 35" 4-tube re-
ceiver illustrated in Figs. 1) and 5. Out-
standing is the manner in which this wide
tuning range is obtained without reconrse to

tapped or plug-in coils or condensers, as |

Mg, 51,
to only

schematic  cirenit,
the  connections

shown in the
which illustrates
two of the tubes,

On the same gang control are feed-hack
conplers 1.3, L4, which are varied to wain
tain even regeneration throughout the tun-
ing range,  Regeneration in the detector
circuit is controlled by variable condenser
C3. Unit WT is a wavetrap. ‘The compact
layout is illustrated in Fig. 5\, and the
handsome cabinet design, in Fig. D1,

Two T.R.E. jobs of Sehaub manutacture,
incorporating cabinet designs of exceptional
werit, are illustrated in Figs, D3 and Db,
A nmel 2-tube “local”™  reeciver of CPele-
funken make, s illustrated in Fig. D3;
push-hnttons permit coverage of the 200 to
2000 meter hand.

Finally, there is the interesting Saba re-
ceiver design illustrated in Fig 12 The
set incorporates tone control, mamual vol-
ume controly and automatic volume control,
in a TR.F. cirenit. The inclusion of the
reproducer miarks o recent advanee in for-
cign set construction.

A BAND.SELLECTOR UNIT

S illustrated pictorially in Fig ¥, and
by diagram, Fig 6, the Supertone Se-
lectifier, or iy be
nected to the antenna and ground binding

Iaand-selector,

(Coutivned on poge 377)

A comparison between  the results ob-
tained froni the older theadolite wmethod and
the new radio method for plotting the tra-
Jectory of the balloon is tabmlated in Table 1,
The results are based on the assumption that
the theodolite method is correct,

An interesting photograph is that illus-
trated in Fig. €. The complete set-up in the
ficld, together with the theadolites ready for
operation, is very well shown,  Its approxi-
mate size can be estimated by comparison
with the soldier shown in the picture.

IMPROVED TESTING OF TUBES

N the modern tube plant. we find an “au-
I dition  Jahoratory.” Ilere it is  that
hatches of tubes are tested in a standard
receiver.  The input cirenit connects to an
indoor antenna and an AF, modulated 1.
oscillator, while the output cirewit is con-
neeted to an output meter,

Thus the following purposes are achieved:
comparison of tubes in varions makes and
madels of receivers, from the set owner's
point of view: accurate measurement of sef
and tube performance; rapid analysis of the
effect on performance of any proposed
change in tube construction.

TABIE 1
Mine Theo. Radio Error
Bear. Bear.

1 Mizssed 12 -
3 20.4 25 4.6
5 32.1 32 «Dsl
6 37.5 34 3.5
8 48.8 46 2,8
10 61.8 62 0.2
12 7545 72 =35
L 14 86.5 87 0.5
16 92 01 91 -101
18 98.9 98 =0,9
20 104.8 104 «0.8
24 124.6 124 =046
28 144.4 143 -l
32 164.2 163 =1.2
34 173.6 175 1.4
36 182.0 183 1.0
37 185.8 186 0.4
38 188.4 192 3.6
40 192.1 154 1.9
42 194,.1 193 el.l
44 195.1 195 ~0,1
46 1960 194 ~1.0
47 198.0 1954 ~1.0
60 194.7 196 1.3
62 1987.0 194 3.0
58 202.5 199 3.5
59 203.8 202 =1.8
60 204.8 205 0,2

{on-
|
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By accident,
he found out
what every
service-man
wants to know

I F YOU had found your way into a certain
laboratory last winter, you would have
seen an earnest Young engineer—buried in
a maze of paper. Circuit diagrams, instruc-
tion books, service manuals of every import-
ant radio set maker for three years back . . .
piled themselves en desk, chairs, floor.

| What he was looking for doesn’t matter.
One thing he found became vitally important
to every alert service man.

Out of 400—only 24!

* By chance. this man noticed that certain
resistance values appeared over and over
again. He made a chart of them. [t showed
that out of the 400 odd-values in which re-
sistors come . . . exactly 24 meet virtually
every replacement call a service man is
likely to have!

This_interesting news led the Tilton Mig.
Co.—aided by a group of practical service
men — to  design
the Ex-Stat service
Kit. In compact,
handy form, &t
contains one e¢ach
of the 24 most
needed values.™
With this kit—a
service man always
finds the resistor
he wants—at hijs
fingertips. Never
does he make an
extra, needless trip
« + - never does
he waste two hours
in tiresome search.
ing ... all for a
resistor  worth
few cents,

Try this test:

Do you know
what the 24 values
are? Tey  this:
Make up a list of

New, handy Ex-Stat your own — now.
Kit containing ""2¢ Compare it with
most used” resistor the facts this en-

values. gineer's  research

uncovered. To get

his list, just clip

the coupon below,
Not a cent to pay . . . you don't obligate
yourself for a thing. But you do owe it 1o
your own best interests to find out more
about a way to save wasted hours .
add te your eamnings . . . keep a jump
ahead of the crowd! So mark the coupon
now—before you forget—before you turn
this page.

TILTON MANUFACTURING CO.
t  I5 East 26th Se. New York

Headquarters for guaranteed, precision

resistors, and Ex-Stat [gnition Filter
Systems for auto.radio,
T — — i

| TILTON MANUFACTURING co.
15 East 26th St, N, Y. (R.C.)
Send list of 24 most needed™ resistor

| values, and details of Ex-Stat Kit for
I service men, to

: Name

| Address _.

State

* City.
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New National
3 Tube S. W.

Recetver |

ACSW3 NATIONAL complete set of parts
for 3-tube Short Wave Thrill Box—with
band spread coils—less tubes—wired by
the Jackson Research Laboralones

Net $31.00

Note: The above price is for either
AC or DC modcls.

Supplics of Al Kinds for
Short Wave Experimenters )

Cincaco Ravio Arevararus Co.
415 So. Dearborn St.. Chicago, I
Est. 1921 Dept. RC:12

—— cl. AT—

e
— L

POWER RHEOSTATS

for Transmitters, Speed Control,
Line Voltage, Plating, etc.

2 Sizes: 80 and 250
Watts

3 Ranges:
14 to 10 ohms
25 to 500 ohms
200 to 100,000 ochms

CLAROSTAT
MFG. CO., Inc.

285 North 6th Street
Brooklyn, N. Y.

ALUMINUM BOX SHIELDS

— |
Genulne T"ALCOA™ stock, lll\erdln ﬂnlsh
axQxG 518!!—14:6 6,
4 x 7 Monltor size $3.2 a x 5 x .’n lDll
sShield (llke plcture un rizht) $1.00,

Any Size to Order. % ‘

“BUDDY" TEST PROD

I__‘— Adways sharp  pointed, using
vhonograph needes. 4-ft, wires,
spude or phone tlps Colored

nlpples  identlfy each lead, \
—] $1.50 pair.
We speclalize in radlo parts

esclusively—parts furnished for

any kit {n any magazine.

Carrying Cases for Set Testers,
Analyzers, Porlable Sets

THE RADIO MAN, Inc.

Dept RC-1231 New York, N, Y.

BLAN
89 Cortlandt St.

ATTENTION DEALERS AND i

SERVICEMEN

Write now for our new 1932 Radio catalogye. Everything
listed at lowest possible wholesale prices,

JOHNSON RADIO MFG. CO.
Pleasantville, N. Y.

Tarrytown Rd.

— ————
MICROPHONES
SPECIAL NET PRICE LIST
No. 300 Ringle  Mulon  Carbon  Type  Ripetched
Diaphragm P rieediesaie s .00
No. 301 Two-ltutton Sreetehed  Dia-
PREAENL oo iei i isnsassoansioatonnnsanes
No, 202 Two-ltutton Hea Lty Type
No 803 Two-Kuttonn  Coneert  Modelo o ooovieniiioa 44
Also  comptele  accessorfes  for  pulile  address \\urk

Wreite fur tatalog

Miles Reproducer Co., 26 E. 22d St., N.Y.C.

BIE Reduction

in List Prices of

LYNCH
METALLIZED RESISTORS

Now it will pay dealers and Metallized
servicemen to gl‘ ANDARDIZE E’J
pn LYNCH Metallized Resistors. F

Write for details of RMA Color |
Code Chart and catalog showing vy, 1, 1Yy, 2

and 3 Watts
1775 B'way, N.Y.

new low list prices.
LYNCH MFG. CO., Ine., Dept. RC,

5880 POWER PACK FOR AC. Net $19.00 | |

|is, referring te Fip
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R. F. COIL DESIGN

(Continued from pmge 339)

figure for 7+ turns of this wire wound on
a formn 3 ins, (0.25-foot) in dinmeter equals
02sx 31416 x T 58,1 ft.: therefore, the
D.C. resistunee of the coil (R) s 58.1 x 0214
= 1.24 ohms,

565 1,000,000
Z= = 6.09
92.8
Then, by referring to the T eurve in
Fig. 2, ' = L3 and from the *G7 curve

The
0
or 0.75

in Fig, 2, G = .048 ratio of coil length

2.0

Iv

dJuuneter is — and, — that

3

to the

3 K
=3 inches or 562 mn.

the finres, the faetor
Ox TEX.G65 = 162, When this fig-

—h59; n =713
d = 0565, e
From

Knd =25

ahove

2D 1524
ure is squared, the result is found to bhe
2464 Then, RI=1.24 (14 LE3 - 0018 x
264) = 6.11 ohms, which is the radio fre-
resistanee of the
Finding Coil Inductance
Returning to the aetual design of the coil,
we find that the inductance must he de-
termined,
This is readily caleulated from the formula
W . in which L is the induetince

quency coil,

.=

3,553,225 C
in millihenries; W, the wavelength in meters;
and ¢, the total capacity in microfarads
(this really inclides the capacity of the
tuming condenser in parallel with the coil,
the capacity of the coil itsetf, the stray
capacities of the cireuit, and the antenna
capacityy for practical purposes, however,
the capacity of the tuning condenser alone

nuaty be used).
The inductance of the coil must be calen-
Iated for both the maximum and the mini-

‘i eapacity of the tuning eondenser used,

If the two caleulations pive the same figure,
the result mayv be aceepted as correet. I
the vilue of inductance for the tongest wave-
length is smaller than the valne for the
shartest wavelength, the average of the two
should be used; but if the inductance for
the longest wavelength is preater, then the
size of the tuning condenser is too small, and
a larper size capacity must be substituted.
Different sizes of C should be tried until the
vihue of 1, is the same in hoth cases.

For a given value of inductanee, the re-
quired number of turns is

n = Y 1000 L
)

in which § is the shape factor shown in
Fir 33 and D, the diameter of the coil in
centineters,  The results obtained by the
writer for several sizes of coils from 2 to 3
inches in dimueter are shown in the praphs
of Figs. 4, 4, and 6. The curves of these
figures are plotted for coils of three dia-
meters; curve A, 3 ins., BB, 2v, ins, and G,
2 ins. The eharts of Fig. 4 in each case (for
different  condenser capacities, as  shown)

give the optinnm or most desivable dimueter
of the wire in nillimeters, and  the cor-
responding size in B & S mange. The elarts
of Figs. 5 and 6 indicate the comparative
resistanee of  the windings, at 450 meters
and 300 meters,

Wire Insulation

The optimun diameters indicated in these
charts are for bare wire. If insulated, the
covering may he nsed as o spaeer hetween
turns, The use of enameled wire, wound on
a prooved form for spacing, increases the
high frequeney resistance about 209 over
hare wire; with silk insulation as a spacer,
the resistanee is inereased about 30955 and
the use of cotton adds 406, or more, Sinee
the resistinee which results when silk and
cotton insulation are used is partiatly cansed
Iy moisture, it can be reduced somewhat hy
hiking the coils and then coating them with
anyl acetate, or see similar compound.

These charts show that the lowest R},
resistunee is obtained when the eoll diameter
is largest.  Practical construetion reguire-
ments, however, linsit the coil ta small dimen-
sions, — especially i shielding is uwsed. An
increase in the diameter of the coil produees
an inerease in the size of the magnetie field
and hecause of this, the shielding dimensions
would require to be inereased to impractical
proportions.  On the other hand, the R.F.
resistance of the coil increases rapidly as
the diameter is redueed below 2 inches.

Coil Dimensions

The writer has found that for bhroadeast
frequencies, the lowest practical RUF, resist-
ance is obtained when the length of the
winding is about 114 times the diameter.
The best all-round results were obtained in
the experimental sets wmentioned above with
the eoils about 214 ins. in diameter and a
winding length ot 3 ins. ‘T'he shields were
7 ins. high, and sufficiently large in diameter
to allow a space of 11, ins, on eacl side of
the coils.

While the size of the shield cans desceribed
may be larger than those usually conploved
in reccivers today, the difference in the oper-
ation of a reeeiver with the redesipned coils
and sufficiently lirge shiclds in most cases
will he a revelation.

When it is desired to determine the size
induetance for only one or two coils, the

tiost  desirable, or optimum  diameter  for
the wire may be determmined by construeting
a resistance curve similar to that shown in
Fig. 1. After the formula has been solved
for one dimneter of wire, it is unnecessary
to work ont all the factors again, for each
new wire size. The DUC. resistance of wire
varies inversely as the square of the dia-
meter: if the diameter is reduced to one-
hatlf, the resistance is four times its original
vitlues and if the dinmmeter is doubled, the
resistance is reduced to one-quarter of the
original valne, From this it is readily seen
that the new value of R in the formula mav
he very easily determined. ’

The factor 7 in the equation varies direct-
Iv as the dianeter of the wire; it would be
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The ANTENAPLEX

(Continued from page 339)

(grounding  hetween one  seetion of  Jead
sheath and the sueceeding seetion).

The hase of this circular surface box is
fivst seenred in place on the wall or hase-
board by means of two seeews, and the Cab-
foy seetions are then cut to the proper length
and trinnned  for splicing and connecting.
After the splices or conneetions are finished
andinsulated, the Cablov is laid into the
clhimping cars, and the ears then crimped
over, sooas toogrip the lead sheath,  See

N

N \\'\
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RF SURFACE BOX
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K
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p d
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v
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hommemem 4
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%441 I i
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CABLOY

'K\i\

Fig. 3
The method to be wsed i mounting Cablox on
the cxternal wealls of buildings.

Fig. J. The taplet is then dropped into the
cover, fromm whieh the corresponding “twist-
outs™ have been removed, and the cover is
fastened over the base by means of the two
serews supplied for the piepose.

In existing Tuildings it is not custonury
to employ conduit for the svstem, atthongh
if it is desired to add this preeantion in the
interest of hest practice, *Greenfield” may
conveniently be emploved, “Fhis produet is

doubled if the
new valoes of
be read from
[Knd)=
fictor {——1 in
[ 2D |
varics directly as the square of the wire din-
meter: thns if the diameter were redireed
to one-halt, the factor would he one-fourth.
Plotting a Curve
By gnessing the likely optinimm value for
the wire size, then working out  Dutter-
worth's formula for this vahie and, finally,
varyving the factors in the formula for two
or three different sizes of wire hoth targer
and smaller than the original, o sofficient
puniher of points may be seenred with which
to plot a curve similar to Fig, 1. The lowest
value of RIS pesistance will then indieate

dinnieter were doubled. I'he
I and Goin the formula nay
the new figure for 7. The

Butterworth's cquation

aAlexible conduit, very much like tie fan-
iliar “BX™ in appearanee, bt is supplied
cmpty, —that is te say, withont any con-
ductors inside. When making an installation
af this kind, the ordinary type of flush or
surtace boxes should be emploved, aned suijt-
able ushings shonld be applied at the ends
of cach seetion of the “Greenfield™ where it
viters the boxes.

Where it is desived to ran the Cabloy on
the external walls of buildings that are ex-
posed to the weather, the procedure illus-
rated in i 3 should be employed.

For existing hnildings, the same procedire
shonkd be used  for installing the central
devices  (Antensifier, Line  Pilter, Fused
Switeh, Lightning Arrester, ete) as previ-
onsly recommended  for new  construetion
work.

En addition to equipping individual strie-
tnres with the Anteniplex system, it is also
entively practical to equip entire comnnmi-
ties, sneh ax o block of small apartinents or
dwellings, Thus, the tenants in a group of
suel bmildings, who might otherwise he at
a disadvantage due to eleetrieal interference
from a passing trolley line or some such
sowree, iy have the benefit of elear radio
recepltion, by the installation of a4 “com-
ity Autenaplex svsten,” with the central
antenna remotely locirted, where it will pick
s maximanm of the desired radio signals,
and an absohte minimum of undesirable
inferference,  If it is necessary to loeate
the antenna at a distance exeeeding 500 feet
from the radio ontlets, an adeditional Antensi-
fier unit should be emploved at the 500 ft,
point to act as a signal “hooster.”

o
Wi

N

7 3 /M HBNDY | AMT FILL ME QUT AND
DROP ME N A MAIL BOY, 11L BRING
SO\ YOU AREAL RADIO SERUICE “MAN
gy WHO CAN REALLY FiX YOUR RADIO,

Please 1end Raal Radio Service Maa toi—

(Nama).

(Pl Prtmt trotains
(Address}
{Ape Noj Tel

I ondl be at home (Dete) Hour)

the roost snitable size of wire to nse.

When selecting the wire size from the
eurve thos constructed, it is advisable to
nse awire gange only slightly laeger than
the aptimum, “I'he reason for this statement
is the fact that although the resistance is
inereased anly slightly, the setf-capacity of
the eoil is increased llﬂti(‘(‘.‘llb]'\'. thus causing
an inerease in the eoil losses.  The increase
in the self-capacity also inereases the iini-
niun wavelength to which the cirenit will
tune, neeessitating a reduetion in the nume-
ber of turns on the coil.

En conclusion, it might e stated that the
charts of Figs. 2 and 3 have heen cheeked
by the figures obtained from a numhber of
coil samiples tested with @ vacunm  tibe
voltmeter. They were found to be acenrate
within the stated limits,

l
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get this book’

worth its
welght 1n
gold

T O serviceman, amateur or experi-
4 N menter can afford to be without jt
Gives complete volume control data,
showing how to service most old and
all new sets with a tiny stock of CEN-
TRALAB REPLACEMENT VOL-
UME CONTROLS

Comprehensive index lists hundreds
of sets with all the dope on each set.

Also gives important information on
Controls for

TONE CONTROL
MULTIPLE SPEAKER SYSTEMS
PUBLIC ADDRESS
INSTALLATIONS
AND FIXED RESISTORS
Send today for this important, well-

illustrated book. Now in its third edi-
tion,

LABORATORIES

CENTRAL RADIO
930 E. Keefe Ave., Milwaukee, Wis.

Mail the Coupon Today

CENTRAL RADIO LABORATORIES
930 E. Keefe Ave., Milwaukee, Wis.

Enclosed please find 25¢ for which send

me your new VOLUME CONTROL

GUIDE.

Name ... oo .

Address ——

City Province
Radio-Craft

b b b e s a b Bl s L L L L L RN
e ——__ = - -3 g
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Speech Inpw Equipment

meter and as most mieters have different
values, a definite resistance far the shunts
cannot be realized until the meter resistance
itself is known. This will usually be quite
Jow and the shunt resistance is desipned
to carry 10 times the current thromgh the
meter.  In other words, if the meter reads
15 milliamperes, then only L5 milliamperes
is actually passing through the meter and
14.5 milliamperes are  going  through  the
shunt.

An easy method of calibrating the meter
is to temporarily use a 0—15 or 0—20 mil-
Hampere meter in series with cither side
of the wmicrophone and in this way cheek
the reading of the 0—5 milliimmeter aud
shhunt.  The value of the shimt resistance
can he varied until the proper value of
current reading s obtained,

In operation there willt not he any notice-
ahle  disturbanee when the meter
nected across either shunt.

is con-

Condenser Microphones

If a speech amplifier s constructed along
these lines with microphone current taken
as deserihed above, excellent results should
be obtained. However, it would perhaps
be well to indicate methods of designing
equipment
phones.

for handling condenser micro-

_—

Continued frem puge 341)

articles, the
New Yorker
Fleetvie ap-

As wmentioned in previons
public address system in the
consists of modified Western
paratus, in that the amplifiers were re-
designed  for remote control. 1o this sys-
temn there are two channels, each of which
includes five stages of push-pull and by
inter-connections it s possible to obtain an
almost  inconceivable amount of  pain,

The speech amplitiers originally  were
Western Eleetrie 1188, made np of three
stages  af  straight A, using  resistanee
coupling and operating from hatteries, The
tubies nsed are WEL-2380 0N which are iden-
tical in filament and plate voltage to the
Wh-1z2,

These amplifiers were redesigned to use
three stages of resistance coupling in pmsh-
pull retaining the W.E-2389 85 The schem-
atic is shown in Fig. 3. Diveet enrrent must
be used an the filaments and to obtain this
voaltage a copper-onide rectifier is nsed on
ecach public address channel. These units
furnish 0 volts which is redueed ta the op-
erating petential of L1 volts hy suitable
series resisfors,

The plate veltage is ohtained tfrom the
390-volt  maximume potential  of  the  first
power wnplitier, whose schematie is shown
in Fig. 4. and i~ dropped to abont 175 to
200 valts throwgh the plate
resistors.

hiasing  and

Now as Western Fleetrie condenser mi-
crophones require voltages for an internal
amplifier ax well as for the “mike” itsclf,
it would be advantageous to take this volt-
ape from the speech amplitier. Therefore
the "mike™ amplitier uses W.2390 tubes,
and all voltages are supplicd from the speech
amplifier.

The lines running down from the control
room to the various public rooms have an
ilmpedance of 200 ohms. The “mikes™ have
an impedance of 50 ohms.  In order to
mateh  the microphones to the line it s
necessary to either use a matching trans-
former or, if tare than one  condenser
“miike™ is to be nsed, some sort of a ixing
control 1t is ebviously much better prac-
tice to combine a group of *mikes™ through
than # is te just conneet them
acrass  a transmission lines first, hecause
one has individual control over each »“mike™;
and second, hecause the impedanee of both
line and “mikes™ remains unchanged.

A anixer

Design Considerations

To design a wixer that will fulfill the
above it is necessary to understand just
what an ideal mixer shoutd do in order to
produce  distortiontess  output.  The  first
thing is constant impedance controls  that
will keep the impedanee of the line constant
regardless of the setting of the econtrols.

Thinking of Making
EXTRA Money in spare time?

Servicing Electric Refrigerators Brings Many Easy Dollars

The First
Complete Retrigeration
Service Manua) Published

L idea of electricians,

radio service men awd other mechanically inclined men, servicing refrigeration

anits is self-evident and the theught has vcenrred to perhaps untald thousamds ever since electric

refrigeratio

started. Vel nothing was <done,
refrigeration.

Camparesd with servicing o radia

lecanse the average man knows little or nothing ahout
~ct or wiring a home for electricity,

the servicing of

a refrigerator is absurdly simple, once yon get the hang of it,

The QFrri1a. RerricERATION SERVICE MaxtilL
ax heen edited by Wright. whe is an expert
a leading refrigeration authority, Tle is a

member of the American Suciety of Mechanical
Lngineers,  Anerican  Society  of  Refrigeration
Engineers, The Natiomal Aswgciation of Practical
Fngineers, ete,

In this Refriceration Mauual every page is pro-
insely illnstr: every refrigerator part is car
fully” explained: diagrams are fnrnished of every
knewn machine weial care is given to the servic-
ing end. The mr.L necded are illustrated ;nd ex-

plained; l_lkrr are  trouble  <hooring  charts, il
ather service data.
Remembier there is big money in the refrigera-

Is of

ey need
there will be
not increase
time basiness

tion  servicing business.  There are thoy
firme <elling refrigerators every day and 1t
to lbe cared for often, F\enlunlh
nore refrlgcraturs than radios. W hy
yomr earnings with a fall or spare
by servicing refrigeratars,

OVER 1,000 DIAGRAMS
352 Pages

Flexible Looseleaf Binder
Complete Service Data

Here are some of the important chapters:
lnlmlu. tlon 11 the hioirigeiation Nerviclig Business
of Refrlgerziion

ntals  of

Refrlgeratlan
» f AN Known Types of Refrigeration
~ervice Tools amt ¥hop Equipment
Maotors
Trouble Shooting
Unlt Parts. Vanes amd Asutomatle Equipment
Mukes and Speclficalion ol Unlts
Manufacturers of Cahlnets
Nefriverants and Autatie Egulpment
and Many other Inipotanl ¢Chanters,
NMready hundreds of copies of the
REFRIGERATION SERVICE Maxvan have
and  there still remnins the greatest opportunity
for thausanls nore to learn how to make more

money in a short time through openings in this
new field,
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(Conlivaed from page 343)

he taped to stop corrosion at this point.
The wire s then dropped to the window,
If a “nail-it” knob can be used here, nse
it to take the weight of the lead wire off
the antenna. At the window, the lead wire
should be fastened with one of these knobs
to prevent swaving: and shonld be skinned
for about three inches and pushed through
the elip of the lead-in strip, leaving about
two inches  sticking  through.  This  end
should be wound once around the head of a
tack., and the tack driven home through the
small eyelet in the end, to prevent loosening
at this point. A tack here will prevent one
of the most prevalent complaints 1 know of.
Of course the alove deseription of an
installation is not ideal by any means; but
it is about the best that ean be done in a
city apartment with the time allowed an

installer. 1 have not forgotten the lightning
arrester; about the best place for this is
fastened to the inside of the cabinet, with
two separite leads running from the hinding
posts on the chassis to the arrester. These
wires can then be casily disconnected.

The operation of the set should then be
explained to the customer, with a short talk
on the various noises that will be encoun-
tered.

The average time for the above installa-
tion, checking tubes, ete, is about one hour
and, counting traveling thne on a straight
route, about seven can be done in an eight-
hour day.

(Simple as these  recommendations  ap-
pear, they are worth while to consider.—
Serrvice LEditor.)

Condenser-Rectifier

(Continued from page 34%)

As the voltoge applied to the condenser
deereases, the first half of the condenser
hegins  to  discharge thus maintaining  the
current constant,  In other words, while one-
half of the condenser is charging, the other
half is passing enrrent, and as this eurrent
decreases, the first condenser begins to (lis-
chirge thus keeping a  constant  current
through the load,

It can be seen that the rated voltage of
the condenser should be equal to the peak
vithie of one-half of the total transformer
voltage,  For rectifving and filtering high
voltages and eurrvents a series-parallel combi-

In the past many engineers thought that an
ordinary potentiometer wonld perform sat-
istactorily, but experience and theory have
definitely proved that the wse of o poten-
tiometer results in very poor frequeney re-
sponse when the potentiometer is used across
a line as a vohine control

In Fig. A is shown the type of mixer
that is used in the New Yorker; the schem-
atic circuit is illnstrated in Fig. 5.

L.et us now consider the attennators which
are used across the ontputs of the “*mikes.”
In Fig. 6A this particular section is shown,
amd if the cirenit is examined it will be
noticed that the attenunators are wired in
series with the output windings tapped.

Refer now to Fig. 6B, The resistor which
is placed across the winding Q changes the
cffeetive impedance of the winding,  TTow-
ever, if we pnt oanother resistor in series
with the entire unit as shown, it is possible
to once again return to the natural jmped-
ance of the winding (that is, to the condi-
fion where no shunting resistor is used)
The reason being of course, that the series
resistor balavees out the shunting effect.

This then, is the purpose of the odd tap-
ping arrangement which is used in the fin-
ished design, for not only is it possible to
keep the impedance constant but also the
shunting effeet is eliminated far all praetical
purposes.  The valies of the varions parts

nation of eclectrolytic condensers may be
nsed to advantage,

Referring to the diagram, when the metal
plate of one-half of the condenser becomes
positive the clectrolyvte is negative. No eur-
rent can flow through this half of the con-
denser, bt o short heavy charging enrrent
flows that raises its potential until it is
cqual to the peak vahie of the AC voltage
across the transformer. Thus this half of
the condenser becames charged at the same
lime The second half of the unit is passing
eurrent to the Joad because the clectrolyvte
is positive with respect to its metal plate.
of the attenuators
are given in Fig 5.

However, it is comparatively  siniple to
design a pad for any andio cirenit  These
vahres are computed by using the following
fornntas:

as used in this mixer

Z.=THE IMPEDANCE AT 1,000 Cvcies
Ri= 32
_ Lzy@)
R2= 535+
R3=2Z
R = THE OUTPUT RESISTANCE OF
THE MicROPHONE UNIT.

R, a resistor having the same resistance
as the “mike” nnit ontput transformer sce-
andary is inserted in place of the “mike”
unit whenever the “mike” unit is thrown out
of the cirenit, thus keeping the value of R
alwitvs constant.

The switching arrangement shown in the
schematie makes it possible to read all volt-
ages and the plate enrrent of the “mike”
amuplifier tube (which is built into the con-
denser niike unit).

The mixer gives exeellent results and the
outpit is in no way lacking of cither highs
or lows.  For further information on econ-
stant-impedance volume controls the anthor
refers you to the Auwgust issue of Ranio-
Crarr wherein this subjeet was discussed,
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Spanthe World with this Set

A new radio thrill for you! Listen in DIRECT to
J.onden, D'aris, Terlin, Iuenos .\ires and other
Lroadcasting stations throughont the world via
short waves. Enjoy unique foreign programs from
strange lands. Your ordinary receiver cannot take
in these low wave stations, WORLD-WIDE RE-
CEIVER ygets 14 to 550 meter stations with sur-
prising clarity.

AERO SHORT WAVE

=] Recet

Super-Heterodyne Converter

Converts Your AC or DC Radio Set
Into a Short Wave Super-Heterodyne
15 to 200 METERS

Now in addition to vour regnlar receiver vou can
have a Shor! Wave Nuper-Heteredyne set that
will enable you to tune in short wave stations from
many different parts of the world. .All you have
to do is to conneect the Aere Converter to your
own set aud_you are then ready to span the world,
The Aero Converter is adaptable for AC or DC
radio sets.  Containg its own filament supply, 13
voltage can easily be obtained from vour regular
radio set, or yvou may use a single 45 voltage I3
battery.  No plug-in__coils. Single tuning dial.
Very easy to tune. No whistle or squeals. Uses
two UN227 tubes, one as oscillator and one as
mixer.

Price List
AC Model, less tubes, ready for operation.......... $12.50
DC Model for battery-operated sets,........... 11.50
2 Matehed UX227 tubes at 75¢ each..., 006 1.50
t 45 VoIt B Battery..................... . 1.45

Midget $16.50

Using the latest type Pen-
tode and Multi-Mu  Tubes.,

New Aero

This  Midget performs on
distance and  has  tone
qualities like a large ex-
pensive  set, Wonderful
selectivity,  Full  dynamie
speaker.  full vision dial,
beantiful walnut finish

cabinet. A\ S-tube  zet.
Price for set of 5 tubes,
$4.50.  Awvailable juo 25

cxcle $2.50 extra.

Aero Pentode Auto Radio

Amazingly Low Price! Quality Performance

We guarantee
this I the lates
maodel ¥ tube
Aeéro Pentode
Aute Radio.  Due
to* the "use of the
latest Tentode
Tubes. this set s
N eqguil in per-
formance