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Radio

answered the call to national
defense with an *‘all out’”” accel-
eration of creative activities. In
research, in operation, in pro-
duction—from blueprint to wave-
length—the watchwordis Service
for the Needs of Uncle Sam !
For radio today has attained
front-line rank in the national de

THI-: RADIO INDUSTRY has

fense program. lts magic voice
keeps our citizens infornwd,
unites our nabion as a vast com-
munity for free discussion. It
links together the 21 republics
of our hemisphere in bonds of
friendship and mutual interest
It enables us to communicate
around the world, to reach our
to ships at sea, and to guide our
aviators through fog and might

Bhole-hearted Response

As a leader in radio research, as
the only company that makes
and does evervthing in radio, the
Radio Corporation of America
is proud of its call to duty. [r
eagerly enlists 1ts facilivies and
personnel in the service of the
American people

"he emergency inds RCA
fully prepared. Months ago the
“must’” orders went to every
subsidiary of the company, with
the result that at the present

Enlists for National Defense

monientit is making datly contn-
butions through its great labora-
tories, ceasclessly active in re-
search—through its manufactur-
ing company, in the production
of radio apparatus—through
communications, flashing mes-
sage trafhc around the carth—
through radiomarine, in all-round
COMMUNICAtION Service at sea
and through the Nutional Broad-
casting Company, in nation-
wide, world-wide broadcasting.
To hll the need for men with
technical skill, RCA Institutes
18 training radio operators

Accepring the Challenge

Using all the resources at 1ts com
mand, the Radio Corporarion
of America 1s mecting everv
demand for service  with ex
panded facilities, increased
production, with smooth func-
toning speed.

In assuming its vital share n
mational defense, RCA realizes
it opportunity to help preserve
the unity and integritv of our
national life. Fach of its thou-
sands of emplovees pledges his
energies and enthustasm to pro
ducing all needed equipment on
schedule, ro muking America’s
radio  communication  svstem
the mast ethcient on earth

(uiwii‘ RADIO CORPORATION OF AMERICA

RADIO CI'T'Y o NEEW

Radiomarine Corporation uf Arnes

RCA Manufacturing Co.. Ine.

National Bruadeasting Company R.C.A

Communications, Inc

YORK
RCA Labwrator

RCA Iustitutes. Inc.
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I. How (o read diagrams

13. How t i
and analyze them. Fof R sy

without reference to serv-
2. How to use fest instru- SN
ments.

14. How 1o appraise re-

3. How to get slarted in

: ceiver perlo
professional Radio, gigs oS

¢ircuit diagram.
4. Hints on how 1o run
your  service

profitably.

15. How o plan

service bench and

business JeOML

shop.
5. How 1o
equipment,

install P.A.

16. How to develop a time.
saving servicing technique.
6. How (o instal inter- c

communicating systems, 17. Short cuts in servicing

1 midget univers i
7. How 1o figure charges, i

8. What servicing instru. 18. How modern

men!s (o buy.

elec-

tronlc television recejvers

operate.
9. How to locate parts in

a chassis with and with-
out service data.

18. How 1o install gpd

service television receivers

[ will answer these
questions for you-show
you how to become a [Eas

SUCCESS IN RADIO e

10. How 1o know  the
cause of receiver froyble 20.
from observed effects,

How o Praclice

servicing Radios 1o gain
iy needed experience,

which

to make
isolate

tests
the defec.

tive stage and parts, 21, Practical

demonstra.
tions that show how basic

You Get a Professional
Servicing Instrument

If you know all the facts listed

above—there is a real future for
you as a Radio Technician. But
‘if you do not-—whether you’ve
been in Radio for years or are
Just thinking of getting into this
growing field—I can teach them
to you at home nights in your
spare time—train you to be

The N.RI. ALL-WAVE, ALL-PUR.
POSE Set Servicing [nstrument makex
practicully any test you will be culled
upon to make in Radio scrvice work, o
both spare time and full time jobs. It
can be used on the test bench, or carried
along when out on calls, It measures

and D.C, voltages und currents
tests resistances : has a multi-band oscil-
lator for aligning any set, old or new

g"’”én:s

¥ N

Isr AlL-W

perhelerodyne HF(‘@I\'EI’ l"nnclplm
[t ecovers the basic inlerferences in
superliets and how they arc rectified.

brings out ihe importance of the

Radio Technician estle .
U = 7 e r, mixed first-detector, locul
Find Out How We Teach «hilator, Intermediate frequency I. F
) —y Radio and Television mplifier heak nd pass
Why Many Radio Technicians . istments. band switching and modi \
ke $30. S40. S50 Aet today. Mail coupen now for Sumple wion for adapting to televigion recen ~ F
Make 530. " a Week Lesson and 64-page book. They're FREF All subjeets corered w th special
They point out Radio's spare time and thandy on - servicing, Yo ¢ g

Relatively few persons ean quickly

cate and fix the troubles which avise

a modern, complicated home or auto
Rudio: few ean operate or maintain
broadcasting. aviation, commereial or ex-
perimental Radio stations. loud-speaker
systems. commercial electronie devices or

full time vpPortunities and those comins:
in Television : tell how you ean train at
home nights in spare time to be a Radio
Technician: show more than 100 letters
from men successful in Radio who
started this way, Mauil coubPon in an
envelope or paste it on a peniny postear|
NOW.

11 il

handle many c{Tthe other jobs which T
require a Radio Techuician's specinlized ] . h [
knowledge. That's why so many Radio === 1 TRAINED THESE MEN — ) J. E. s"""v" P’“‘f"“" ‘DepL IAX M
Technicians enjoy good Day. steady jobs 1t National Radio Institute, Washington, D. C. 1
—why there are ovportunities for Radio AND HUNDREDS MORE ] . . T 3 ]
Technicians to hold other jobs and make Truck Driver Now Owns Business 8 Mail me FREE, without obligation, Sample Lesson and
#ood money—from §5 to $10 a week— Before taklng the N.R.I. Course 1 was g 8 64-page book “Rich Rewards in Radio.” which tells about 4
in spare time. ck driver maklng §25 a week, Now T 3 Radie’s obportunities and explains your 50-50 method of M
e Yy b acatio service shon and i 3 training men at home. {No salesman will call. Write

a N.R.I. A lainly.
Many Make from $5 to $10 a Week '2"55‘7 ll-‘llil‘;m}:)ro St C"é':."ﬁen';ncl":mﬂcml?r'm : pLETELED :
In Spare Time While Learning $10 t0 520 a Week in Spare Time 3 OO T AM doing Radio work {J I am NOT doing Radie work .

- 1 Ired wis

The N.R.I. Course teaches you the fun- onl"‘n";'l Tenih 1oaman Tedliy donet sce e : :
damentals of Radio and Television— SR E R o Inudiifon sughy W apall g Name .......... PP Y Age..... H
gives you pl:acncn] experience bu}:ldmg Fmaliabalt nzn(;i 1 liave Tndle an_averngr ] ‘1
circuits, making experiments with real b 2 week—just spare time 1 P
Radio narts which are furnished. Also. é?f.i’:ui';“““" 128 Aranshogfigucnver; B Address s.csvacssniiiie.an. s Ry Y ;
it teaches you many practical Radio jobs M B ) )
that you can cash in on while learning. 1 H
‘Many hold their regular Jobs and make J. E. Smith, President I GitT acopcrom ey s Yeadoog State ..... i.......28FR2 3
%5 to $10 a week extra in spare time  National Radio Institute, Dept. 14X 1 i
fixing Radios while learning. ‘Washington, D. C. T o o il
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“DABBLERS DELIGHT—EXPER-
IMENTAL CIRCUITS
Dear Editor:

I am the proud owner of a huge stack of
Radio-Craft magazines.

These magazines have proved to be of
unbelievable value for reference.

However, something is missing. Radio-
Craft has published many articles on small
1- and 2-tube receiving sets.

Most radio dabblers (including myself)
like to try a pgreat deal of meaningless
experiments to puss away the time.

For such, I believe that a great many

fellow fans really need an article that deals
with the construction and theory of build-
ing 1l-tube regenerative gridleak detector
sets.
- These sets are very popular among dab-
hlers and 1 believe that an article giving
tht—dove for ecach of us (dabblers) to
mathematically figure out his own set cireuit
with his own ‘pet tube would be much ap-
preciated.

Such an article should give a good basis
for “starters” (including myself) and 1
know that Radio-Craft can do it and do a
perfect job of it.

Doucras MacDownaLp,
Milford, Maine.

P.S.—T have great need for a chart giving
complete data on winding all sizes, including
tube base, coil forms.

J. MacD.

Radio-Craft will be glad to publish oc-
casional articles for “dabblers”—or any
other group—if sufficient interest is shown
by readers. However space in “R.-C.” is at
a premium and anless a substantial propor-
tion of our readers express interest in a
given subject it would be unfair for us to
use the space except for the type of articles
for which the majority of the readers have
expressed preference.

. ANOTHER VIEWPOINT
Dear Editor:-

I have been a newsstand reader, of Ranio
& TELEVISION for vears,and lust month was
“talked in” to add Radio-Craft to my list of
radio mags for monthly consumptlon

I thoroughly enjoyed this magazine and
in particular the article by H. S. Manney,
on the ABC of Dbh., Vu, Mu, ete. I hope you
will grant the discussion of further formulae
by the author as 1 cleared up several puz-
tling points by studying his artiele.

In my humble opinion Radio-Craft is to
the Serviceman what FElectronics is to the
engineer. Best 73.

. PeETeEr HURGEN,
Bronxz, N. Y.

Thanks for the bouquets. How about tak-
ing part in the preparation of Radio-Craft?
Send us articles, Kinks, Useful Circuits.
Operating Notes, etc. Radio-Craft is your
magazine. Help keep it that way. Inciden-
tally—we pay for all such published con-
tributions.

“"HAM' INTERFERENCE ON
BROADCAST BAND
Dear Editor:

Having been uasked by Servicemen at
various times, why amateur transmitters
are received on broadcast receivers, I sug-
zested the *enclosed tables of frequencies
to determine the cause.

I realize the information they contam is
not original but do not remember seeing
them in the form presented here.

'Repx'-oduced on following page,
RADIO-CRAFT

for

JANUARY,

*MAILBAG®

S AVE with
Meissner

|
|

J

S |

j

Latest innovation gives you highest quality in home-
built radio at lowest possible cost!

SAVE TIME—No need fo tuss around with experimental designs: Meissner
Kits are fully engineered and supplied with complete instructions and
detailed Schematic and Pictorial Wiring Diagrams.

SAVE MATERIALS—Use up a lot of spare parts now lying around useless

odds and ends of condensers, resistors. sockeis, hook-up wire. etc. are
all that are required to make a complete receiver out of one of these Kitsl
SAVE MONEY—Not only by using up parts that are on hand but by
buying the Essential Kit you get these “special” parts at a material saving
over the reqular Catalog Price.

Wide Variety of Designs to Fit Any Need!

With the continued success of Meissner Complete Kits assured by everIncreasing sales.
Meissner now. offers a means of bullding one of these fine, fully engineered receivers at even
lower cost—Dby using these new Essentlal Kits] They contain all of the special Melssner parts
such as coils, tuning condenser, dial, 1.F transformers. punched chassis. etc. with detailed
wiring instructions. same as furnished with the Complete Kit. A complete Paris List is also
furnished so that the remaining small paris may be readily obtained from your regular Paris
Jobber. Many of these parts, however., will probably be found in your own shop! All of the
major designs in the Meissner Kit line are now available in this form, from the l4-tube
Tratfic-Master down to the 6-tube sets.

Write for Your Free Copy of the New Meissner General Catalog!

ADDRESS DEPT. C-1

MT. CARMEL
ILLIMOIS

“PRECISION-EBEUILT PRODUCTS™
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*MAILBAG®

_made EASY

LEARNAT, #ﬂ'dff
~{N SPARE YiIME!
1 Big Book!

1. Broadcasung Ghirardi’s COMPLETE
2 ¥ 4. Course will train you QUICKLY

36 Volumes in

ﬁ o«m Mu-
Here's vour BIG CHANCE to oot
3.Plecl.ron ll.homth training in basic RADIO
Theory; Elec- FUNDAMENTALS = quickiyv. easilv.

without_ Drevious cxperience or
Btudy. oda¥ there are BIG OP-
Pon'rum‘rn:% and Jots more jobs
with radip training—in
Hldlo factories, in radio service
shops—<¢ven in lll branches of the
Army and Navy

~%
Ew

252
3

RADIO, SOUND, TEL!VISION
—MADE EASYAS A.B. C.

Ghirardi*s famous RADIO PHYS-
ICS COURSE is the quickest short-
cut padio training you can find
The most comnlete and most €Co-
nomical too! His clear ¢xblana-
tions, mpmc Hlustrations, 2and
856 ng

understand

. E
nellc lndng-

nduﬂ.l
a Dacitance;

maeke it m! casy to
primer. Thousands of suc-

18. Broadcastng, cessful radio men got their start
;E Recelv!nﬁ: with th hgok. And it's used by
17. \{# r‘l’t‘:ll':lesum gnre uqlnmummx;l and nt;ndon!s

» other radio text In the
i| V. T, Char. Worlal Get the whole 97 Dinaze

ho
coursC today for only 84—and get
glarted on your own radio carcer!

20. v T PRl Use it S Days

acteristics.

s
23 .|iﬂe.rAtlt_lon —OURRISKI ]
. Hadio Fre Your money 1
quency Am- back if not lullly
vlification. satinfied. Do 1

22. *'‘Superhets.
23. R.F. Amnli-
fiers; Tuning

8.
24. Audio Ampli.
fiers.,
28. Loudspeakers
26, ‘Baiuery Re
27. 30wtr Subbly
28. Elec Recelv.
29. \uto and Afr.
eraft Radlo
30, Phono Plckd

upss Soun
syBtems.

delly—aot umrl

now — maitl
l.hlu coupon  at
oncet

972 Pages
508 Itlus.

adio & Tech., Publ. Co.. Devt

Pi N, Y, B
Jl. HLort-waves. REIL TS ““ "
32, ' iiotoelectric . O Enclosed  fin 4. (84.50
Lu” Cathe f renm) for my coln‘y of *RaDIO
ode-Ray. ¥ PHYSICS COURSE.: with your i
§ B-day Money-Back Guarantee.

33, Television.

o Send me free circular.
TEsvvESsPSees

34. Antenras ond N

3s, Grounds, INeme ..........ccuun N
5 sting:

Servicing, Aadreas . ......... N

38. Sound Ple- ] B

tures. '

ag

[ Radio as a Career

By JULIUS L. HORNUNG

Tells overything one needs to know about getting
Into every fleld of radio work—servicing. engineering.
lMp orlrltor and studio broadeasting. Fuli details and

vico on tralning. salaries. advancement.
Only $1.50. Sent postpaid. Bnllslmiun guaranteed by

Funk & Wagnalls Company
354 FOURTH AVENUE. NEW YORK

RADI0 TECHNOLOGY

RCA Institutes offer an Iintengive course of
high standard embracing all phases of Radio
and Televiaion. Practical training with modern
equipment at New York and Chicago schools.
Also specialized courses in Aviation Communi-
cations, Radio Servicin llld Commereial Oper-
ating. Cataleg Dept. RC-41

RCA INSTITUTES, Inc.
A Radio Corporation of America Service
75 varick St.. New York. 1154 Merchandise Mart, Chicagd

RADIO-TELEVISION

Oldeu largest Madlo-Teterision rchool in West trains you

good pay job. Complete_instruction Including Radin
t‘omtrucﬁon and Service. Broadeast Oberating. Round.
Talking Plctures, Television. Public Addresa. cte. Flexi-
ble plan to meet specific needs_of those with or without
jobs. Transnertation allowed to L.A. Eam room and board
whﬂo learning. Request Free Catzlog.

NATIONAL SCHOOLS
Are You The Man For The Job?

ARE YOU prepared to atep into the better radio
jobs that are open to men with advanced train-
inz ? CREI home-study training is ‘the PROVEN
WAY to earn more money in radio. 5.000 radio-
men can’t be wrong—so, find out NOW how we
can help you get ahead. WRITE FOR _FREE
ILLUSTRATED BOOKLET. CAPITOL RADIO
ENGINEERING INSTITUTE. Dept. RC-1. 3224-
16th ‘St., N.W., Washinnmton. D. C.

Pept. RC-1
Los Angeles
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* Group No. 1—Transmitter is received by
the receiver oscillator beating with the
transmitter frequency and producing an
LF. of 460 kec.

Group No. 2—Transm1tter is received by
the 2nd-harmonic of the receiver oscillator
beating with the transmitter and producing
a beat of 460 kec., the I.F. of the receiver.

Group No. $—Transmitter is received by

the 2nd-harmonic of the oscillator beating -

with the transmitter frequency and produc-
ing a beat of 460 ke., the LF. of the receiver.

The usual trap circuits are of course used
to eliminate the transmitter frequency.

GROUP NO. 1—160-METER PHONE
All I.F.'s—460 ke.

TRANS.
FREQ. IN Kc. RECEIVER RECEIVER Os¢.

1,800 880 Kec. 1,340 Ke.
10 90 50
20 900 60
30 10 70
40 20 80
60 30 90
60 40 1,400
70 60 10
80 60 20
90 70 30

1,900 80 40
10 90 60
20 1.000 60
30 10 70
40 20 80
50 30 90
60 40 1.500
70 50 10
80 60 20
90 70 30

2,000 80 40

GROUP NO.2—160-METER PHONE BAND

2nd-Harmonic of Receiver Beats with
Transmitter
Beat difference of 460 K¢. All I.F.’s—460 Ke.
TRANS. Rec. Osc.

FrEQ. IN Kc. REC. REC. Osc. 2ND-HARMONIC

1,800 670 Ke. 1,130 Ke. 2,260 Kc.
10 Kk 36 70
20 80 40 80
30 85 45 90
40 90 50 2,300
50 96 55 10
60 700 60 20
70 06 66 30
80 10 70 40
90 15 (] 50

1,900 20 80 60
10 25 85 70
20 30 90 80
30 35 95 90
40 40 1,200 2,400
50 45 05 10
60 50 10 20
70 65 15 30
80 60 20 40
90 65 25 50

2,000 70 30 60

GROUP NO. 3—80-METER PHONE
All I.F.'s—460 Kc.
TRANS. REC. Osc.
FREQ. IN KC. REC. REC. Osc. 2ND-HARMONIC

3,900 1,260 Ke. 1,720 Kec. 3,440 Kc.
10 65 25 50
20 70 30 60
30 76 35 70
40 80 40 80
50 86 46 90
60 90 50 3,500
70 9 55 10
80 1,300 60 20
90 05 65 30

4,000 10 70 40

HARRY E. WESSEL,
West Radio Service,
Baltimore, Md.

A BUSINESS-GETTING BUSINESS
CARD

*Enclosed please find sample of my call-
ing card—a genuine business getter.
I think every radio Serviceman should
have a similar card—good business.
MICHAEL PLaTKO, JR.,
Toronto, Ohio

*Reproduced below.

WANTS MORE OF THE SAME
Dear Editor:

I wholeheartedly agree with Mr.
in the Nov. “Mailbag.”

How about some more dope on regulated
rower supplies—something with some speci-
fications (core and wire sizes, and such) to
be guided by?

Yours for more and better “R.-C.’s,”’ and
more articles by Messrs. Shaney and Spray-
berry.

Moody

JEROME GUGGEMOS,
Birchwood, Wis.

RADIO-CRAFT VS. THOS. F.
SHAMBACH, JR.

Dear Editor:

In reading my Sept. issue of Radio-Craft
I was amused by one illustration which I
think should be called to your attention:

On page 136 Mr. C. F. Kettering is shown
seated before a Telly Camera holding a
French Phone in his LEFT hand. According
to your caption, Mr. Kettering’s image is
picked up by the spot on the Front Cover.
Horrors!—you will now notice that Mr.
Kettering is somewhat of a magician, for in
this cover photo he is facing in the opposite
direction and holding the Phone in his
RIGHT hand. Now at first I thought it.was
the terrific heat wave we have been having
here, but I am now convinced that my eyes
have not deceived me, and as I am not un-
der the influence of alcoholic beverages, may
I suggest that someone pleasc replace the

(

¢ RADIO SERVICEMAN

The business-
noss card of Mike

J not have somae
handy ata_for the radio
listener printed on the
back? For example the
call letters, frequencies
and wavalangﬂls of the
major stations received
best In a given locality.

emng busi-
latko,

® MIKE PLATKO, Jr.

Shop New Located
f--

RADIO-CRAFT
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“= 8ignal Tracer, a circuit of which appeared

defective camera or receiving tube or per-

haps straighten the KINK in the coaxial

cable, as those wires might be crossed.
THos. F. SHAMBACK, Jk.,
Middleburg, Pa.

We object (Hi!)! Anyway, Mr, Kettering
may have tired of holding the Phone in one
hand, in the interim of taking the 2 photo-
graphs, and may have switched-over to the
other hand. A French Phone is, we believe,
usable in cither hand. How about it, Junior?

“MR. MONROE M. FREEDMAN

¢/o RADIO-CRAFT"
Dear Sir:
I am writing you in regard to your

il the Sept., 1940, issue of Radio-Craft.

I~have constructed this Signal Tracer,
but I'don’t seem to get the results I should.
I canndt.get the tuning eye to close by
touching the ssclllator grld with the test
probe.

The test probe cable is, as you recom-
niended, a couxial cable, but I am not get-
ting the proper results from the high-fre-
quency buzzer by touching the test probe
to the antenna or the R.F. stages. The
buzzer signal goes through the set under
test OK, up to the loudspeaker, but I can-
not get the buzzer signal through the
speaker {on the set under test).

I would appreciate it very much if you
could give me a few pointers on where
my trouble may be.

Joxrn ‘H. MORRIS,
Raceland, Ky.

We pass on to Radio-Creft readers the
following reply, from Mr. Freedman, which
was sent to Mr. Morris.

In all probability the 6E5 is wired in-
correctly. To check may I suggest you set
the Selector Switch to the No. 4 or A.V.C.
position. In this position your 6E6 grid is
connected directly to the test probe. Apply
the probe along the A.V.C. eircuit in the
receiver, then tune variable condenser and
note the action of the 6Eb. If it acts satis-
factorily, as a tuning indicator should, it
is wired OK and will work properly; if not,
it is wired incorrectly. I would suggest you
check the connection between the control-
grid of the GE5 and the detector load re-
sistor.

With reference to the high-frequency
buzzer, apply its output at plates and grids
of tubes (working back from speaker to
antenna). Is a condenser in series with the
output from the buzzer? Is the buzzer
wired up properly? Has the buzzer enough
output to send a signal through the output
transformer and into the speaker? A buzzer
with sufficient output ¢an be heard with
ease.

BOUQUET—NEW ZEALAND

STYLE
Dear Editor:

i wish to congratulate you on your new
streamlined issues. I wish other mags would
take a hint from your mag. I have read with
much care A. C. Shaney on “Power Amnli-
fier Load Matching,” and H. 8. Manney on
“Speaker Matching Technique.”

I congratulate Chas. R. Leutz (*Serv-
icing Orphans and Private Brand Sets”).
We have a good many private brands here
to meet and manufacturers won't send a
diagram of sets. I like to know when new
types of valves (tubes) will stop. Some
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are worthwhile but others duplicate other
types.
Congrats to your mags and “73”
L. A. PEEVERSs,
Otekaike,
Seet. 8, K.R.B.
Tamani, New Zealand.

Thank you, Mr. (“Away Down Under”)
Peevers, for your kind remarks. We note
from your letterhead that you're a member
of the N. Z. Radio Hobbies Club. Maybe
some of our hobbiests elsewhere throughout
the world would like to swap experiences
with you and the members of your club.
We'll be glad to forward correspondence.

SASK. TO SASK. VIA “R.-.C.”
Dear Editor:

I, too, agree with Mr. A. Clayson of
Verlo, Sask. (June Radio-Craft, pg. 707).
There is no A.C. here, not even in my town.
I have often wondered what the percentage
of battery radio receivers was to electric.
By the way the battery “radios” and bat-
tery-operated testers are dealt with in the
magazines, would indicate that there are
mighty few, yet I think there must at least
be many battery-operated radio sets, al-
though most of the Servicemen would have
access to electric lines.

Another thing, I do not care for your
Xmitter articles. I think that the ham and
Serviceman are two distinct classes and
should have individual magazines.

EmiL Epp,
Box 40, Canet River, Sask.

HIGH-POWER P.A. SYSTEM!

Police Commissioner Valentine of New
York City rightly guessed a Communist
rally in Union Sq. would not draw the ex-
pected crowd of 15,000 to 20,000 persons,
and hence, would not need & loudspeaker
system. So what happened? So 4 orators
spoke simultaneously from the platform to
4 different sections of the crowd of 5,000!
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. « . printed radio programs,
distributed free, could be
a profitable enterprise

HEN the telephone first started out, it was not the huge
universal necessity that it is today. When you wanted to call
up a friend in those early days, you just told the Operator

~that you wanted to talk to Dick Jones on Main Street and
the connection was made in due time. It took several years

before sucihr a thing as a printed telephone directory was even
thought of and more years till a regular telephone directory was
printed and distributed free to subscribers.

Possibly the telephone companies even today could get along
without ’phone books, because you can always get a subseriber
through the medium of “Information.” But, inasmuch as the con-
tinuous use of “Information” would tax the telephone lines unduly
and make for handicaps for the public, the telephone directory no
doubt is more than a convenience today. The telephone companies
found that in the long run the huge expense of printing their
directories saved money.

In radio, we have a somewhat analogous condition in that the
radio broadcasters disseminate a large variety of programs which
can be received through the medium of a radio receiver. Yet, the
well-known visitor from Mars would no doubt serateh his head
thoughtfully on his first visit to Earth when he noted the ohstacles
that are put in the way of a listener to find out what programs
there are on the air and when they are about to begin or end.

The visitor from Mars would reason that inasmuch as it was
profitable for the telephone companies to supply free directories
to their subscribers, that, no doubt, the combined radio interests—
represented on the one side by the radio broadcasters, and on the
other side by the radio set manufacturers—would find it equaly
profitable to supply listeners with daily or weekly programs.

Nothing like this, of course, is done at the present time and we
behold Radio Broadcast, long out of its swaddling clothes and grown
to young manhood, in a position where the public is kept much in
the dark as to radio programs.

You will say that radio programs are printed in the daily press.
This, however. is true only in a measure. The daily press today
considers radio as a formidable competitor and is not well inelined
to give radio free program publicity. So, whatever programs are
printed, are printed prudgingly, usually in skeleton form, and
practically never (with few exceptions) is the real intent of the
program given. Worse than this, as a rule, only the larger stations
are featured. The New York Sunday Tribune, for instance, lists
only 4 stations! There are few newspapers giving the full program
listings, particularly when there is any conmmercial tie-up with a
particular program. Yes, there are a number of program weeklies.
which, however, you must huy. In the case of the weeklies a large
part of the program usually is inaccurate, due to last-minute
changes for any number of reasons, such as cancellations of pro-
grams due to special events and many other reasons.

It might be countered that the radio broadecasters themselves
announce the daily program over their own station. They do so
(if at all), at certain hours of the day when possibly most people
are not listening. It would be impractical for the station to an-
nounce the program for the rest of the day every half-hour as it
would be too time consuming.

That is, however, only one part of the story because there are
such things as radio habits of the populace. it is surprising for
instance, to find how many people in this country turn on their
radio set day after day without ever going to the trouble to
tune-in a different station, While the younger people are more
radio program consecious, the older people who have less time to
spare, very frequently “stay with one station.” They have become
used to certain programs at certain hours of the day and by forece
of habit seldom, if ever, change to another station. And inasmuch
as one station naturally does not announce the program for
another station and as most people do not consult the poor pro-
grams printed in newspapers unless for special events, it so hap-
pens that a truly tremendous percenfage of radio listeners are
totally ignorant of many good programs that are on the air day
in and day out. If you do not believe this, write down a dozen
different good programs which are features on the various stations
and ask your friends how many of these they listen to. You will
be astonished at the result.

You might wonder, with our friend from Mars. why. if all this
is true, that the radio stations and the radio set manufacturers

RADIO-CRAFT for JANUARY, 1941

""RADIO’S GREATEST MAGAZINE"'

WHERE
RADIO FAILS

By the Editor — HUGO GERNSBACK

have not gotten together and supplied free printed radio programs
every day, or twice a week. And it wownld be necessary to issue a
program this frequently if it is to have any value at all.

As for ourselves, we weve never fully convinced that supplying
free printed programs to radio set owners was ruinous because
advertisers ecould. and would, be glad to share the cost of dis-
tribution if & good printed program was supplied radio listeners.
Advertisers now hear the huge burden of a sponsored radio pro-
gram and the chances are that these advertisers—or others—could
no doubt be found. to sponsor the printed radio program in one
form or other, as well.

What stands in the way probably is the fact that it has been
found most difficult to provide a handy type of program. The
printed flat page is not the ideal way for program presentation.
It is difficult to read; often bewildering, and about as much fun
as reading a dictionary. We can, however, imagine different spe-
cialized gadgets which could be attached to a radio receiver making
the reading of the radio program not only easy, but enjoyable.
Without devoting many days of thought to the subject, we can
immediately think of several forms of program presentation, The
simplest way would be a program printed on a long strip of
paper. This is placed in a holder and by means of a knob you
rotate a drum; then in an opening you will get the time of the
day and the program from the different stations. If you wish to
go fancy, you can illuminate the program from the rear, or from
the front. There are a number of variations of this idea which
can easily be engineered into a compact appliance, always pro-
vided somebody will supply the physical printed roll or strip of
paper on which the program is printed. Then, when Tom Jones
suddenly decides that he wishes to listen to the latest news report,
he does not have to wade through a number of newspapers to
see on which station is the news program and at what time, only
to find out in the end that some station has a commercial news
program which the newspaper did not list at all, and which Jones
accidentally discovers by fiddling with his tuning dial.

I maintain that it would pay someone in conjunction with radio
broadeasters and radio set manufacturers to supply radio listeners
with such printed physical programs and I also believe that it
could be made to pay, just as radio advertisers today find that it
pays them to advertise over the air. It all depends on how it is
done. Just pure advertising on the printed program would, of
course, not do. Something much hetter and more dramatic must
be thought up. Cut-outs for the children, coupons, special educa-
tional pictures for the young element and a host of other ideas
could be tried out, suceessfully in conjunetion with a printed pro-
gram of this type, If the presentation is right, if the material is
right, such advertising ean be made to pay for itself.

There remains the printed program supplied directly by radio
through the radio station facilities and the radio set itself.

While it may be some years before this dream is realized, we are
getting closer to it all the time. Facsimile radio is, of course, the
answer to this. Even today there are in this country approximately
16 stations which supply facsimile radio as well as radio programs
over the air every day. In due time, when radio set manu-
facturers finally wake up and see the light, the final word about
radio programs will be written. It will, however, be necessary for
some budding genius to provide a very low-cost faesimile unit
that can be built for §! or $2, or less, into every radio set. Each
set will then have a similar gadget to the one I deseribed above
and the broadcasters themsclves will print the program over your
radio set while you are asleep. The program will he printed in
the early morning hours right on a paper roll giving you the day’s
program of all the stations. By that time, of course, the various
radio stations will have arranged matters in such a manner that a
united radio progrem will be sent over the air every night and in
this program all stations will be represented. If now some clock
manufacturer will get up a cheap movement, the program roll of
paper can then be rotated automatically so that at any time during
the day you can glance at your radio set and find the correct
printed program at the right time and for the next few hours.
exposed to your view, This will be the ultimate, in the sane dis-
semination of radio programs.

A fantastic pipe dream? Not at all! It can be done even today
and T know it will be done in the not-too-distant future,
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*THE RADIO MONTH IN REVIEW s

The “radio news”’ paper for busy' radio men. An

dlustrated digest of the important happenings
of the month in every branch of the radio field.

AT LAST! ELEVATOR RADIO!

Philco announces radio for elevators. The receiver
is located at the top of the shaft (to eliminate
radio interference), and .is operated by means of

wired remote control trom a pushbutton panel
located in the elevator car within easy reach of the
operator. Standard elevator cable is used for the
wired remote control. Two reversible motors in the
receiver provide for tone and volume control, the
latter aiso being ganged with the "‘on-off'’ switch.
The receiver is an |l-tube console (Philco Model
295), complete with a loop antenna. The cost of
installation increases with the height of the build-
ing. In the top photo is shown the pushbutton con-
trol installation, located directly above the elevator
control switches. The photo in the center shows the
sguker (its case removed) installed on the roof of
the elevator. The lower photo shows the speaker
installation as viewed from

392

inside the elevator.

PREPAREDNESS

“IN connection with national
defense training, the Civilian
Conservation Corps contem-
plates establishing radio courses to make
commercial operators at possibly 1,000
camps, and desires preliminary data on the

availability of about 1,000 instructors if the -

program is undertaken,” S.R.C. Ham News
advised its readers Jast month. 2

National Union Radio Corp. has con-

tributed in its own way, toward helping the .

general preparedness program, by agreeing
to extend the Equipment Contract of any
Service Dealer conscripted for military
service.

RCA, in order to expand its research and
production facilities to be able to handle
large national defense orders, has borrowed
$15,000,000.

SOUND

ATENT No. 2,216,970, granted

P to William T. Walker, last

month, and assigned to RCA,

describes how a slight amount—ahout 1 to

3% —of ‘carbon black,” added to the con-

ventional recording wax, not only improves

the cutting of the stylus but, more im-

portant, eliminates “tick” sounds due to

statie electricity generated when a sapphire
cutting-stylus is used.

The house of Bell & Howell, well-known
for its line of 16-mm. motion picture cam-
eras, last month ventured to invade the
sound field by announcing a combination
disc recorder and record player, the latter
for connection to any standard radio set.

Philco last month introduced 2 new metal-
base sound-recording blanks having an ex-
ceptionally fine grain which minimizes
needle scratch.

“Dr. and Mrs. Clifton Wemple, newly-
weds of Susanville, Calif., unwittingly were

RADIO LIGHTS

Harbors, lakes and rivers may be turned into sea-
dromes by stringing radio-controlled lights out in
landing lanes. The fluorescent lights, operated by
batteries, have radio receivers in the bases of mount-
ings supported by inflated rubber floats. The lights
may be turned on and off by shortwave radio from
shore stations & miles distant. Red and_ gresn lights
are employed to indicate wind direction. Westing-
house engineers worked out the radio: equipment;
and Firestone Tire & Rubber Company worked out
the doughnut-shaped rubber floats.

Ly oad - I
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"“THE ADYANCE PATROL REPORTS . . . I'.
{Cover Feature)}
The U.S, Army fs "\eﬂul ping its Advance Patrol

Units with three alkie-Talkie" ftransceivers to
facilitate contact with headquarters and with
operating units. Here Private Fred Kohler, of the
U.S. Army Signal Corps, is shown with a portable
shortwave radio, being used in the recent war
ames of the Army and Navy on the Northern
alifornia Coast. The aquipment has a 5-mile range.

the cause of the most revolutionary innova-
tion to the wedding ceremony since the
advent of marriage certificates and tin-type
photographs,” .is. the way -Phileo’s- publicity
dept. modestly introduces a deseription of a
home-recorded wedding. The bride-to-be’s
brother and an enterprising home-appliance
dealer conspired to conceal the -microphone,
and its leads to the sound-recorder, before
the ceremony. The result: a treasured gift,
to bride and groom, of the “Ido you . . .” s
of the Reverend, and the “I do” ’'s of the
newlyweds. ’

Obtained somewhat less dramatically, but
equally treasured, were the recordings made
last month at the wedding of Juanita Burdge
and Harold B. Rosenberger of Kenton, Ohio,
reported A.P.

Wired music may soon spring a surprise.
According to Henry Lee, writing in the
World-Telegram last month, Muzak has
been experimenting with sending music over
power lines in the county of Queens (New
York City), as a less expensive means of
bringing wired music right into homes.
However, Muzak now is nursing the idea of
using Frequency Modulation as a means of
feeding its advertising-free music to the
big home market.

At the “voice clinic” conducted by the New
York Telephone Company for those who
handle calls at switchboards in private of-
fices and other places of business, sound re-
cordings help correct voice defects. In the
classwork, 2 of the 10 “students” in the
group carry on a conversation, one taking
the part of a calling customer and the
other the part of an attendant at a P.B.X.
switchhoard. This conversation is recorded
on magnetic tape—a sort of “voice mirror”
—and is then played back so that all of
the members of the class, listening with ear-
phones, can hear. The recorded speech is
then analyzed by the voice instructor and
the pupil, and ways to improve it are dis-
cussed and tried. When it is recalled that
there are more than 35,000 private branch
exchanges in New York State alone, the
practicality of this newest application of
sound recording becomes apparent.
JANUARY,
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TECHNICAL

HE Radio_Traffic Control on
Tthe George Washington Bridge
(See "“650 on your Diall”,
Radio-Craft, Nov. '40) between New York
City and Fort Lee, N. J., has been discon-
tinued. Engineers -have concluded that at
the present time the possibilities of this
system are limited. For instance, the regular
travelers across this span during the Win-
ter months do not require guidance. And
besides, one newspaper concludes, “most of
the cars which cross the bridgze ave not
equipped with radios.”

Alnico, when it made its début to most
technicians, was treated like an ugly duck-
ling. It wasn’t long, however, before its use
in permanent-magnet loudspeakers almost
wiped the field-coil loudspeakers off the
market. Therefore, perhaps we should ¢lim-
inate the ugly duckling stage in connection
with “Vicalloy”, the newest magnetic alloy
to come from the almost magical labora-
tories of the Bell Telephone Co.

Viealloy (v=vanadium, i=iron, and c¢=co-
balt), unlike other magnetic materials, can be
drawn or rolled into shapes for many uses.
For example, it has been rolled into tape
only 1/500-in. thick and 1/20-in. wide. Sev-
eral thousand feet of such tape have been
used for sound-recording. The weather-an-
nouncing systems, for instance, use this
tape. It holds morc magnpetism than does any
other alloy.

On its toes, Emerson is the first set maker
to catch a patriotic motif in its receiver
styling. The new “Patriot” model superhet.
is available in basic blue with white and
red trimming; and in the remaining com-
binations. with basic white or red. The set
serves also to commemorate the 25th Anni-
versary of Emerson Radio Co. which last
month completed its 4-millionth radio set.

PR

“Acoustivanes” have been incorporated in
the new C.B.S. Studio Building. Like the
sound-deflecting, movable panels used in
German broadcast stations several years
ago (as described in Radio-Craft), they may
be adjusted to any desired degree of tilt in
order to afford complete control of the
acoustical characteristics of the studio.

A recent news release from Tide maga-
zine states that the U. 8. Army is buying
standard makes of the new, highly sensi-
tive pee-wee portable radio sets because
their highly-directive loop aerials make them
fine stop-gap direction finders for troop
training.

A fine time was had by all when Mr.
Hugh L. Rusch., Vice-President of A. C.
Nielson Co., last month. delivered a lecture
before the I.R.E. in Chicago on the “Audio-
meter.” Attached to any radio receiver, it
indicates (a) the time the set is in opera-
tion, (b) the exact length of time of listen-
ing to each station, and (c¢) when the sta-
tion was tuned in and out; all of which
makes possible a statistical picture of the
listening habits of entire groups of the
radio audience.

Newest in cireuit breakers is the “Quick-
lag” model developed by Westinghouse, It
successfully combines for the first time in
a single unit a cooperative magnetic and a
thermal trip.

The combination of the bimetal thermal
and the magnetic trip actions permits in-
stantaneous trip on short-circuits and time-
delay for momentary overloads such as

RADIO-CRAFT
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RADIO CONTROLLED A{RPLANE

'hoto—The Indinn Jistener

The "Queen Beo", a radio-controlled target aircraft, is shown baeing catapulted from the deck of a
British cruiser. The plane is capabla of executing all aerial maneuvers via radio remote control. Robot
planes of this type have been used in anti-aircraft training services since 1935.

those caused by a lamyp, appliance, or motor
inrush currents.

A new corona-resistant wire developed by
Belden is suitable for the high-voltages car-
ried in cathode-ray tube television circuits.
A special rubber compound, high-heat-
resisting Pyro-Glaze seal and braid of
Fiberglas (pure glass) protect this wire
against corona and heat. The diameter of
this (white) wire is 0.2-in.

The U. S. Coast & Geodetic Survey’'s Mr.
H. G. Dorsey last month described to mem-
bers of the Acoustical Society of America,
in convention at Washington, D. C., a new
and so-called “safety buoy.” It is equipped
with a delieate mechanism that is actuated
by the explosion of a tiny TNT bomb from
a ship approaching, and instantly starts to
send out radio signals that may be used
for direction finding.

By irradiating with “black light” several
fluorescent materials, airbrushed on white
cloth to form an American Flag, Dr. J. W,
Marden of Westinghouse Lamp Labs., last
month, made the latest contribution of
electronic seience to patriotism. An ultra-
violet lamp produced colors as follows:

Red, cadmium borate; blue, caleium tung-
state; white, magnesium tungstate; green
(staff), zinc silicate; yvellowish-white (staff-
knob), zin¢ beryvllium silicate.

+

New stamps of Slovakia carry the portrait
of the Rev. Josef Murgas.. Radio towers
shown on the stamps, are symbolic of the
interest of Father Murgas in radio, who
conducted radio and laboratory experiments
for a museum.

The featured speaker at a joint meeting
of the LR.E. and the A.I.LE.E.. last month,
was Sylvania’s Dr. Ellefson. His topic:
“Fluorescent Lighting,”

Have you a little shortwave set in your
home operating on the “180-meter” band?
New F.C.C. regulations effective Nov. 1
shifted this channel from its old lane of

1,715 to 2,000 ke., to a wider range of”

1,750 to 2.050 ke. S
1941
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WORLD'S LARGEST SOUNDROOM .
This new '‘free-space’ soundroom, nearly (0 timaes
larger than the next largest similar structure, will
permit a more accurate determination of the re.
sponse and directional characteristics of loud-
speakers at low frequencies and will greatly facili-
tate precision acoustical measurements, As shown in”
the photo, rigging is also provided for outdoor
measuraments of speakers such as the Jensen £0-cell
type "K'* Horns (arrow), which are equipped with

2 permanent.-magnet driver units.

*'RADIO - INTERPHONE"

A simple finger control instantly converts this
instrument from a radio set to an interphone sys.
tem. It is designed especially for use by house-
wives to answer inquiries at their front doors with-
out actually having to open the door. However, it
has its uses in industry as a standard interphone
system. This Setchell Carlson unit's novelly is its
_ built-in radio set. (Diagram on pg. 437.) .
*Also see “Fow to Make the Radio-Craft e, Laxe Carrier
Interphone.”* Radio-Craft. May and June, 1037,

393


www.americanradiohistory.com

*SERVICING ¢

 EEEFHRAL WY
EKTEOME: Irri-=ROHIZATIOR
—

= FlG, L=

Model 560 '"Vedolyzer'' Vitual Dynamic Tester.

_used in the modern radio receivers it
will be necessary to divide inte several
sections the following article on the use

of the cathode-ray oscilloscope in servicing.
Theory will be omitted in order that we can
make this treatise provide, for present and
future owners of oscilloscopic equipment,

IN order to take up the typical circuits

information which will be of praectical value,,

TYPES OF C.-R. ‘SCOPES ]
There are a number of commercial oscil-
loscopes on the market, each having its
‘limitations, . depending upon its design. In
order to have facilities for complete dy-
namic analysis, other sections must be
added to the conventional type of - oscil-
loscope. Such sections are shown .in the
block diagram in Fig. 1 which consists of
‘high-gain, wide-range amplifiers, frequency
or wave meters, and usually a sensitive
vacuumm-tube voltmeter for making static
measurements such as volts, ohms, etc.

The instrument illustrated in Fig. A is
such n dynamic unalyzer, having the neces-
sary facilities for checking the hum, dis-
tortion, etc., as well as signal tracing and
amplitude indications. This instrument is
cssentially a super-coltmeter with pro-
vigions for analyzing radio or electronic ap-
paratus under actual operating conditions.
To accomplish this, the voltmeter must
have multimeter functions, input control,
linear frequency response, extremely hlgh
amplification, provisions for frequency de-
termination, and facilities for observing
the quality and quantity of the voltage or
signal under test.

METER SCOPE SYmBOL
mmn [
AMPLIFIER
omwt OF
' AMPLIFIER
*FIG.2-

Fig. 2. Explanation ({preliminary sketch) of oscil-
lograms and mefer dcﬂcfhom discussed in this
article
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« Fig. 1.

B. 0. BURLINGAME

Since this type instrument is expected to
locate defects in the passage of a signal
through the various stages of a radio re-
ceiver a source of signal supply should be
used which will produce an exciting voltage
of good waveform and sufficient amplitude.
This is necessary in order that the opera-
tor will have a standard by which to com-
pare the quantity and quality of the volt-
age at the various points.

The generator or generators which should
be used in conjunetion with a cathode-ray
type of dynamic analyzer should have:

(1) Sine-wave output (A.F. and R.F.)

(2) Variable A.F. and amplitude modu-
lation.

(3) Metered output level.
(4) Frequency-modulated output.

In order for & radio receiver to convert
the electrostatic and electromagnetic radia-
tions into sound, the various amplifiers,
detectors, etc., must have sonie definite
operating characteristics. Thus, an instru-
ment which is to aid in locating any type
of a defect must have multimeter functions.

The multimeter section of the dynamic
analyzer is used for testing operating
voltages and making resistance measure-
ments. Its controls are conventionul for
any type of vacuum-tube voltmeter, con-
sisting of zero adjustments, and range and
function selectors.

The oscilloscope section of the instrument
has the usual number of controls for ad-
justing the brilliance, amplitude and sweep
frequency, and also includes a nreter for
use as signal tracing apparatus. When both
the quality and quantity of the signal are
viewed simultaneously on the meter and
oscilloscope respectively, the instrument
may be referred to as a dynamic analyzer.

SIGNAL TRACING SECTION

As mentioned previously, the cathode-
ray oscilloscope is a voltmeter capable of
indicating in 2 dimensions the results of
voltage impulses in an electrical circuit. In
other words, the vertical aniplitude on the
scope and the meter deflection is one dimen-
sion; and the time factor (horizontal deflec-
tion) which makes possible the analysis of
the signal (that is, to actually see the
waveform) is the other dimension. The
amplitude may be called the gquantity while
the waveform as viewed on the 'scope may
be called the gquality.

Since the cathode-ray dynamic analyzer
has 2 systems of indication and both are
of equal importance in locating a defective
component of & radio receiver,.it will be
necessary to show the results on the meter
and the ’scope simultaneously. In order to

RADIO-CRAFT
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In the following discussions the author explains the
applications of the oscilloscope as a radio servicing

instrument.

Block diagram of a ftypical dy-
namic analyzer using the cathode.ray tube.

PART 1

save space and minimize confusion, the
symbols shown in Fig. 2 will be used
throughout this discussion.

For example, suppose that we place the
probe on the input of an amplifier which is
being supplied with a mnodulated R.F. signal.
The meter will indicate a deflection which
is dependent upon the amplitude of the
signal at the amplifier input. The .quality
or general condition of the signal will be
indicated by the pattern on the screen
of the cathode-ray fube. The upper circles
in Fig. 2, illustrate typical results of the
meter and ’'scope, reading from left to right.
If these 2 circles are superimposed upon
each other, the symbol shown to the ex-
treme right will indicate the combined
results.

In order to clarify this notation a little
further, let us place the probe on the out-
put of the amplifier. The meter will show
an increase if the stage is amplifying which
is represented by, the deflection in the lower
drawings. The dotted line represents the
former position of the needle which would
result if no amplification’ was present in
the stage. To the right of this figure, we
have the oscillogram with the input’ wave-
form shown by the dotted line. The "com-
bined oscillogram and meter deflection is
shown in the lower-right-hand corner
which should be compared with thc circle
or symbol directly above it.

Frequently it is necessary to show D.C.
voltages instead of the A.C. components on
the meter. When such cases arise a hota-
tion will be made directly below the sy mbol
such as “Meter symbol — D.C.”

Refer ring to the block diagram of Fig. 3,
we have a typical superheterodyne receiver
with auxiliary sections such as power
supply, automatic frequency control auto-
matic volume control, ete. The dynamic
analyzer is set up for signal tracing by
using a probe with the proper isclation re-
sistance and switching-in the high-gain
amplifiers and wavemeter. With the signal
generator set to produce a 400-cycle 30%
amplitude-modulated signal and connected
to the antennsa and ground post of the
receiver, a connector should be pldced from
the chassls to the ground of the ‘signal
analyzer.

During this testmg procedure - it should
be noted that it is possible to -use-a single
probe - from antenna to speaker. The
reason for this unusual procedure of dy-
namic testing is due to the overall fre-
quency response of the wide-range ampli-
fier. However, to make gain measurements
on the sudio frequency section, we will
change to the audio probe to continue the
procedure.

for JANUARY, 194!
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A point-by-point description of this
routine will indicate some of the variations
which cannot be effectively illustrated in
the diagram.

(A, B, C)—With the exception of the
tubes, the power supply is a common source
of trouble and it is wise to see that it is
producing the proper voltages before
checking the signal circuits. As to whether
A, B, or C should come first depends upon
the conditions of the receiver. If the re-
ceiver has excessive hum or low volume,
point *A” will indicate the output and
general condition of the power supply. More
details will be given later concerning the
various results to be expected with different
rectifier and filter systems. It should also
be remembered that a complete dynamic
analyzer contains a multimeter for meas-
urement of the A.C. or D.C. potentials in
the power supply. For confirmation of
short- or open-circuits, the chmmeter is at
the operator’s disposal.

(D)—With the antenna of the receiver
connected to the output of the signal
generator, adjust the signal supply to
about %-in. deflection on the cathode-ray
tube screen. This establishes a reference
voltage and also shows the condition of the
supply signal. This is also illustrated by
point (1) of Fig. 4.

(E)—As we progress to point E, the
amplification of the R.F. stage should show
an increase on the meter of the instrument
as well as the 'scope which indicates a gain.
This should be checked at a frequency near
the low end of the broadcast bands as open
or shorted R.F. ccils will indicate a decided
loss if such a condition exists. See points
2, 3, and 4, Fig. 4; the darker area at
point 4 represents the combined oscillator
and signal frequencies.

(F)—Proceeding to the input of the 1st
LF. amplifier, we should obtain an oscillo-
gram which shows the presence of 2 signals.
Tune-in the signal with the wavemeter and
see if the LF. can be determined. For ex-
ample, if we think that it is possibly a 456
ke. signal at this point, set the function
selector to “B"” and tune the dial in the
vicinity of 456. If a peak is received, which
confirms the frequency of the LF. signal,
proceed to point “G'.

(G, H)—If the 1.F. signal does not seem
to be present, check back on the oscillator
at point F-F. This may be done in either
the Gain or Wavemeter position and the
variable condenser of the receiver should be
varied to observe the amplitude of the os-
cillator voltage over the entire band. If the
signal is present and in good condition at
G, check for amplification at point. H. Figure
4, points 7-8, illustrate this part of the
procedure, also.

(I)—At this point, thére is quite a con-
trast in the results obtained with channel-
type instruments since the cathode-ray type
of dynamic sznalyzer does not rectify the
R.F. voltage. The results of the rectifier or
detector in the receiver show the presence
of the R.F. signal, a common cause of dis-
tortion if it is not properly filtered out at
J. (Points 9-10 of Fig. 4 show 2 points to
be checked to observe demodulation and
filtering action).

. (K)—If the filtering action was effective
in the output of the detector, a clean audio
signal will result at this point. If the filter-
ing was not satisfactory, a modified form
of the wave-form at point 10 of Fig. 4 will
result.

(L)—The voltuge at the voice coil should
be: similar to that of the preceding stage
with the exceptivn of the amplitude, which
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through a typical T.R.F. receiver; and, typical testing of bypass condensers.
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18-DET-0SC.

AMC. Buss #

IR - 2Y2DET. & 18T AF

i L

Fig. &. Auvtomatic volume control voltage distribution system in typical superheterodyne.

is usually somewhat lower due to the step-
down turns ratio of the output transformer.

THE T.R.F. AMPLIFIER

In the previous routine we analyzed a
superheterodyne which was assumed to be
operating properly. This procedure is gen-
eral and may be applied to any system
which represents sections of the super-
heterodyne. The R.F. and I.F. stages in a
superheterodyne are somewhat like the
stages of a tuned radio frequency (T.R.F.)
recetver, and consequently, there will be a
similarity in the general testing procedure.

To locate a defective part in & radio re-
ceiver, the usual method is to determine the
faulty stage by the general routine and
then check the individual components for
the cause.

Figure 5 shows the tuning and detector
sections of a typical T.R.F. circuit. The
generator is connected to the antenna post,
the ground to the chassis and the testing
starts with the input of the receiver. The
dynamic analyzer is set up as a signal
tracer (see Fig. 2) and points A, B and C

checked in order with the R.F. probe only. "

The function selector may be used in either
the Gain position or Wavemeter (“A, B, C
and D") with the dial set to the frequency
of the signal generator. (The ground wire
of the dynamic analyzer should be con-
nected to the chassis of the receiver.)

The following steps indicate some of the
possible effects:

Point A—

No signal: Generator producing signal?
Continuity from antenna to Point A?
Position of volume Control?

Low Signal: Shorted Volume Control?

Point B—(Meter-'scope should indicate
gain)

No Signal or loss of gain:

Circuit in tune with generator fre-
quency ?
Shorted condenser plates?

Low Signal or loss in gain:
Circuit in tune?
Shorted condenser

terminals?
Open coil?
Shorted grid in tube?
Point C—(Meter-"scope should show large
increase)

No Signal: Plate, screen-grid and con-

trol-grid voltage normal?

Bypass condenser shorted or open?

Tube filaments? (Measure voltage at
socket contacts.)

Tube emission? (Check on tube tester
or substitute tube.)

Low Signal: Operating voltage?
Type?

Shorted turns in coil?
Leaking or low-value bypass con-

plates or coil

densers ?
Points D, E, F and G same as points A,
B and C.
Point H-—(Should indicate rectified sig-
nal.)

No Detection: Check as in Point C.

Point T—(Should be almost pure sine-
wave.)
Distortion and lower than Point H:
Open choke coil.
Distortion and approximately same
amplitude as H:
Check for open condenser.
Check bias voltage on tube.

THE SUPERHET. RECEIVER

The block diagram of Fig. 4 gives the
general checking procedure for the com-
mon type of superheterodyne circuit. This
section will be devoted to separate parts of
a superheterodyne receiver and variations
which require individual tests. This will in-
clude A.V.C., Detectors, Oscillators, A.F.C.,
Visual Alignment and Intermittents.

Heretofore, we have used the dynamic
analyzer only as a signal tracer with the

universal probe. Since some of the above-
mentioned sections will require some
changes in the probes and controls, it will
be proper to examine the functions of the
dynamic analyzer with respect to the ap-
plication. .

MEASUREMENT OF A.V.C. VOLTAGE

To measure the A.V.C. voltage, the regu-
lar test leads should be used in the multi-
meter pin-jacks. In order to prevent the
probe capacity from detuning the circuit, a
resistor should be placed in series with one
of the leads. The measurement may be
made by placing the negative probe on the
A.V.C. buss or tube grid. By tuning the
signal in and then out, the effect of the
A.V.C. action will be observed. The voltages
should be checked at the points indicated in
Fig. 6 which is a schematic diagram of a
typical superheterodyne with automatic
volume control on R.F. and I.F. amplifiers.

CHECKING RECEIVER POWER SUPPLY

The power supply is common to all of the
circuits of a receiver which use the vacuum
tube and, as a rule, many causes for radio
failure originate in this particular section.
The type of power supply depends upon the
location in which the receiver is used and
also the quality of the instrument. In sec-
tions where electric power is available, the
A.C. and A.C.-D.C. sets will be found in the
majority. In the rural sections which do not
have electrification, the battery type of re-
ceiver will predominate in number. The
variation in quality is represented by the
small A.C.-D.C. compacts using an inexpen-
sive half-wave system and the better grade
of receivers using the full-wave system
with a transformer. These small inexpensive
receivers are found in large numbers due
to the cost and portability. Some localities
have a direct current supply, thus making
a market for the D.C. receivers. The sets
which are built for use in the D.C. districts
will usually be of standard- quality and the
filter system is designed to remove most of
the commutator ripple caused by the D.C.
generator. Since there are several popular
types of power supplies, it will be necessary
to discuss each one separately in order to
jllustrate the defects as indicated on the
dynamic analyzer.

Part 11, in the February issue, will con-
clude this series of articles. ’

This article has been prepared from data
supplied by cowrtesy of Supreme Instru-
ments Corporation.

JOE BIER REMINISCES AFTER
19 YEARS IN RADIO

Veteran WOR announcer Joe Bier, who
celebrated his first decade at WOR on Sep-
tember 15, in a nostalgic mood started to
reminisce about the old days of radio. Joe
faced his first microphone ’way back in the
days of 1921. He remembers when:

A good pair of headphones cost $15.

Crystal sets were replaced by 1-tube re-
ceivers, price $55.

The control engineer was in the same
room as the announcer.

Graham MacNamee and Phillips Carlin
handled the first World Series ever broad-
cast.

Announceérs identified themselves
the air with initials.

_All stations shared time on the same
wavelength, 360 meters.

Major Andrew White broadcast prize
fights.

The Evercady Hour was the first 60-
minute commercial show. :

Vaughn de Leath was the original “Radio
Girl” over WDT, Manhattan.
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Everyone listened to Roxy and His Gang,
—Yascha Bunchuk, Marie Gambarelli, Wee
Willie Robyn.

“The Silver Masked Tenor,” Joe White,
was a top singer of the day.

Paul Oliver and Olive Palmer sang for a
s0ap Sponsor.

“Amos and Andy” were Sam and Henry.

Henry Burbig was the Number One radio
comedian.

Everyone
Boys.”

Wendell Hall was “The Red Headed Music
Maker.”

WOR guided the lost Shenandoah back to
Lakehurst in a storm. .

Getting distance—KDKA, Pittsburgh—
was a big thrill. .
(Aside to Editors: You and your readers
can probably add a lot more Remember
Whens to this list.)

(Aside to WOR’s press dept.: Maybe we will
—another time, but right now we'd like to
give our readers first try.)

listened to the “Happiness

RADIO-CRAFT

A ""SOUND" ARGUMENT

Scrutiny of the script of Johns-Manville’s
air program, “Sound and Sound Control,”
broadcast recently from this company’s
model radio studio at the New York World’s
Fair revealed the following item which
sound specialists may find of interest.

“The New York Noise Abatement Com-
mission has reported that sudden loud noises
produce a rise in the brain pressure and in
the rate of respiration, and an increase in
blood pressure. An eminent authority has
also stated that nervous indigestion may be
a result of loud noises which cause a de-
creagse in the flow of saliva and gastric
juices. For this reason without knowing it,
most people prefer to dine in restaurants
where there is quiet, and energy does not
have to be expended to raise voices over the
din of dishes. kitchen equipment, cash regis-
ters, and so forth.”

Next time you need an additional argu-
ment to sell a customer a job of acoustic
treatment of a restaurant, etc., to improve
the performance of the sound system, you
might try the one given above.
JANUARY,

for 1941
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BRITAIN'S WARTIME RADIO PROBLEMS

The author describes how the exigencies of the war in Europe are affecting
the design of broadcast radio recetvers in England. Economies are being

Britain is engaged practically single
handed has evolved itself into a war of
metals. The great armament and muni-
tions efforts together with the enormous air
force expansion scheme has forced the Gov-
ernment Services to take all the various
kinds of metals it requires at the expense
of tha manufacturers of domestic equipment.

We are concerned here only with the prob-
lem as it affects the radio market and in
this sphere practically all metals are con-
cerned, together with an additional problem
due to the shortage of timber due to the
closing of the Scandinavian importations.

THE effect of the great struggle in which

USE OF BAKELITE

Bakelite cabinets have enjoyed a certain
anmount of popularity in the cheaper radio
receiver trade but in the medium and higher
priced markets the demand has always been
for a well-designed, solid cabinet of unpre-
tentious appearance.

The timber shortage. however, has proved
such a major problem that at least one well-
known manufacturer noted for his fine
cabinet work in the past has brought out
bakelite cabinets for sale on the home mar-
ket. For export purposes most of the larger
manufacturers are still able to obtain their
requirements under Government pernits
both with regard to wood and to other ma-
terials which are withheld from home market
production.

Manufacturers who have prided them-
selves in the quality of their receivers’ re-
production have, at first, found it rather
difficult to keep up their high standard with
bakelite cabinets not only because of the
different acoustic properties of the new ma-
terial but also because, generally speaking,
the bakelite cabinet is smaller for reasons
of economy and construction and this allows
only a small loudspeaker hafile area.

After the wood problem the next difficulty
to be overcome concerns metal supplies and
in this direction bakelite chassis are being
experimented with. These, generally, are not
molded but are made up of rectangular
pieces, one large piece forming the deck of
the chassis with strips about 2 inches wide
fixed to the cdges of the deck with metal
angle pieces. (See photos.) When such a
construction is properly braced it is very
strong and will easily carry without stress
all the normal components that go to make
up a radio receiver.

An interesting point in connection with
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made in many directions.

M. E. SOUTHALL

A London Service Engincer

Dear Editor:

any editors would be interested?

... Midst &ylmxd 's -ﬁit Raids

There is an article from me on its way to you (I hope!) dealing with the
effect of the war on British recciver design which you may feel like putting into
the January, 1941, issue of your journal. It was posted on September 24th and
should not be so long getting 1o you as was your last letter to me. 1 am writing
you more fully in a few days when the article is completed.

My district is having its quota of air raids but they do not stop us getting on
with our joh. I am a voluntary member of the A.R.P. (Air Raids Precaution or-
ganization) and hetween the beginning and ending of drafting this letter have
careered up the road to help extinguish a load of incendiary hombs that fell
around us. Our boys were right on the job and all fires were put right out hefore
the official fire brigades cumie on the scene. Of course, all the householders co-
operate with us and huckets of water and sand are to be found outside most
people’s front door for use by anyone wanting them.

The German plane overhead flew round and round waiting for a nice red.
glowing target to appear hut must have been sorely put out as he. dropped a load
of H.E. bombs that fell harmlessly in a field hundreds of yards away.

I'll have to write a non-technical article for one of your American journals
one of these duys (or nights) on the adventures of an A_R.P. warden. Do vou think

Well, the old flag is flying high and we are all glad to know that most of you
over there are with us in your thoughts and practical help.

M. E. SourHanL.

the use of bakelite chassis is that in many
cases where the more popular 4- or S-valve
superhet. circuits are concerned very little
trouble is experienced from instability,
despite the absence of the screening effect
of a metal chassis. Sensitivity is just as
good, whereas on first consideration it
would be expected that lack of screening
would pronote instability which in turn
would have to be dealt with by the intro-
duction of damping in various forms which
would decrease the gain of the receiver.

The mains (scc Footnote) transformer is
the heaviest component part of a receiver
and several makers will overcome the diffi-
culty of its inclusion on a bakelite chassis
at the same time as they will economize in
the materials required for its construction
by making only A.C./D.C. receivers which,
of course, require no mains transforner.

A smoothing choke is generally necessary
in A.C./D.C. receivers but they are of very
simple construction compared with mains
transformers and a considerable saving in
money and materials is effected by doing
away with the transformenr,

Footnote—The Tazlish spelllu of the aulhor's words
has been retuined, fn this artlele, and the Engllsh teehnl-
cal terms It contalns arc self-exblnnatory.

Not an upside-down view,
but the interior (left)
and exterior of the Brit-
ish war-time Marconi-
phone model 91l re-
ceiver; and their first
bakelite-cabinet and last
metal-chassis  job. This
design permits use of an
abbreviated chassis hav-
ing no sides or front,

JANUARY,

1941

wWww . americanradiohistorv.com

Middlesex.
England.
A.C./D.C. SETS
Of course, A.C./D.C. models do not

gzenerally have abnormal sensitivity or out-
put powers due to the limitations imposed
by the voltage from the mains supply which
prevents the employment of high potentials
on the M.T. (high-tension or -voltage)
circuits. Many designers have produced re-
ceivers with bakelite chassis with no screen-
ing cans round the LF. transformer and
using the new type of electrolytic smooth-
ing and decoupling condensers which use
cardboard container instead of the familiar
aluminum can.

Other circuit arrangements which will be
used in preference to aceepted patterns duc
to war conditions will be an endeavor to
use series-capaeity L.F. coupling wherever
possible to save the intervalve transformer;
and where pickup terminals are provided on
A.C./D.C. chassis the usual isolation trans-
former will be supplanted by a condenser in
cach of the pickup input connections.

The use of a small bakelite cabinet and
A.C./D.C. circuits raises another problem
for designers—the dissipation of heat from
the voltage dropping resistance or ballast
tube, Although the use of line cords is quite
common in America the employment of them
in British-made receivers has not found
favour. It is probable, however, that neces-
sity will now force them upon the attention
of receiver designers as their use is obvious-
ly a way out of the difficulty.

With regard to the radio-gramophones
these will probably suffer a partial eclipse
due to the comparatively large amount of
timber required for their construction and
this may be met by encouraging the market
for record players which require far less
wood in their construction and could, no
doubt, be made from bakelite.

Turntable motors have become smaller
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*SERVICING®

and smaller during the last few years and
quite likely still smaller examples will be
tried out employing units of high r.p.m. and
geared down to give the required speed and
playing torque. Tuning motors have been
used quite successfully.

The coming winter may see difficulties in
the supply of pilot lamps due to the demand
for hand-torch bulbs. In districts where the
mains voltage is high and where pilot lamps
give an unsatisfactory life demanding fre-
quent replacements it will be the duty of
every dealer and Serviceman to prevent
wasteful replacements of pilot lamps. The
trouble is most generally met in sets in
which the pilot lamps are fed directly from
the heater circuit of the now widely used
6.3-V. valves. Although pilot lamps may be
rated to operate on 6 V. or more they are
not really happy when constantly run at
this voltage and if a resistunce of ahout
9 ohms is fitted in series with the pilot lamp
the voltage applied to the lamp will be re-
duced to about 4 V. and its life will be con-
siderably lengthened. The reduction in scale
illumination is by no means serious.

Some manufacturers have already taken
care of this point by feeding the pilot lamps
from a separate 4 V. tap on the heater wir-
ing of the mains transformer, while others
are fitting series resistances of the spaghetti
type. It would be advisable also, as far as
possible to reduce the number of pilot
lamps in the receiver so that only 1 or 2
are used, which will be sufficient to indicate
whether or not the set is switched on. Many
makers are doing this in new meodels and
dealers can advise customers to take out
the bulbs that are not essential in their
existing receivers and to keep them as
spares,

BATTERY RECEIVERS

Last winter there was a tremendous de-
mand for torch batteries due to the fact
that very few of the 40-odd-million inhabi-
tants had ever possessed a hand-torch and
those that did have them did not use them
extensively and required only infrequent
battery replacements. Consequently when
our first blackout winter descended upon us
there was such a demand for torch batteries
that most H.T. battery manufacturers
found it imperative to curtail their H.T.
battery programme and to concentrate on
the making of torch batteries. Even so,
large numbers of radio dealers were unable
to get supplies for their torch battery side-
line trade and resorted to the practice—
which was, by the way, quite a profitable
one—of breaking up H.T. batteries into
2-cell units and selling these for use in
torches.

This winter the situation should be a
little easier but the rationing of the in-
gredients necessary for the manufacture
of drycells will add its problem to the exist-
ing ones. The net vesult of all this is that
owners of battery receivers must make their
batteries last as long as possible and the
method by which this can be accomplished
may be of interest to readers who one day
may be faced with the same problem,

BATTERY ECONOMY

Firstly, of course, the receiver should be
used as little as possible such as for news
bulletins and star programmes, ete., instead
of being left on for most part of the day
as a background to normal domestic activi~
ties. This form of economiziny is, of course,
voluntary and is somewhat out of the con-
trol of the actual owner of the receiver who
may be away from home on business for the
greater part of the day. A certain amount
of forced battery consumption must be re-
sorted to, therefore, and one method which
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The electrolyte escaping
from a faulty cell in a
battery will creep over

the bottom of the bat-
tery and make a short.
circuit path.
® =

A ELECTROLYTE f‘

LEAKAGE

is popular is to reduce the output of the
last stage which is the greatest consumer
of H.T. current by reducing the H.T. volt-
age applied to it or by increasing the bias
voltage. This means that distortion will be
evident at a lower volume of reproduction
but as we are all requested by the authori-
ties to keep our radio reproduction at a
low level so as not to interfere with the
daytime sleep of the night-shift factory
workers this curtailment of quality repro-
duction is not serious.

Many battery receivers are designed with
what are termed “battery economizer
switches™ which when operated by the user,
bring into circuit a comparatively high re-
sistance in the main H.T. positive feed to
all valve circuits and so reduces the total
consumption of the receiver.

Another slight gain which, neverthe-
less, is effective over a long period is the
improvement in the efficiency of the aerial
and earth systems. By putting up a really
good, high aerial instead of using a piece
of wire round the picture rail and by in-
stalling a proper earth connection a much
bigger signal is passed to the receiver. This
means that the A.V.C. circuits come into
action by applying more bias to the early
valves in the receiver, reduce their anode
currents and thus cut down the total current
taken from the H.T. battery. Up to 1.5 ma.
can be saved in this way.

"LEGITIMATE" LIFE CLAIMS

Many people who have never previously
owned a battery receiver have baught them
as standby sets in case of a major failure
in the electricity supply service which will
prevent them using their radios and hear-
ing important announcements from official
sources. These people have often used their
new receivers as a second instrument in the
house and are rather surprised at the life
of the H.T. battery. Being used to operat-
ing a mains model most of the day they
are inclined to use the battery receiver in a
similar way and so find that a replacement
battery is soon required. Their first thought,
naturally, is that the battery must be faulty
and when they take it back to the shop
they generally considerably under-estimate
the number of hours per day during which
they have used the receiver when discussing
the matter with the dealer. These people
have to be educated in the limitations of
battery receivers.

Of course an H.T. battery can be run
down after only a very short life due to
leakage from a faulty cell. The electrolyte
escaping from the cell will creep over the
bottom of the battery and make a short-
circuit path for all the cells except the last
one which is generally referred to as the
positive cell.

This cell can never be discharged by in-
ternal short-circuits whereas all the others
can as will be appreciated by a glance at
the accompanying drawing. At A, cell b is
shown discharging through the zinc of the
cell and the electrolyte which has “crept”
over all the bottom of the battery. At B,
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cell 7 (the positive cell) has no connection
from its positive cell terminal and there-
fore cannot discharge itself. By testing this
cell, therefore, by means of & sharp prod
which will penetrate the cardboard con-
tainer of the battery and make contaet with
the zinc can of the positive cell, and using
this connection to take a quick voltage test
across a 10-ohm load it can be ascertained
whether the battery has been run down
by internal or external conditions.

If the voltage of the cell is about 1.4 V,
then this indicates a faulty battery but if
the cell shows a much lower voltage then
it is proved that the whole battery of cells
including the positive cell has been run
down due to current being taken from the
battery and upon the results of the test a
firm attitude may be taken up with either
the customer or battery manufacturer.

It may, at first sight, appear that many
of the modifications now being made under
pressure of war conditions will be retained
even when supplies are more plentiful but
this does not necessarily follow. For exam-
ple, a bakelite chassis has to be bolted to-
gether to separate angle pieces, braces, etc.,
and special earthing facilities provided, all
of which take time and labor, whereas a
metal chassis can be shaped and all the
necessary holes and earthing lugs pierced
in one operation thus making the process
extremely economical even for small re-
ceivers. Nevertheless there are sure to be
many features now seeing the light of day
for the first time in British war-time re-
ceivers which will remain with us and re-
mind us of our endeavors to keep the pub-
lic in contact with one of the most essential
National Services of these perilous days.

Radio-Craft readers who are following these Interesting
first-band reports of radio conditions in war-torn Eurcbe
will recall Mr., Southall’s article *Television Servicing
Problems™ in the November, 1940, issue, His comments in
the current article, above, may be of interest to manu-

facturets who are cooperating in America’s Defense Pro-
gram.—Editor

RELATIVE PERFORMANCE OF
LOOP AND LINE ANTENNA SETS

IN an effort to simplify radio reception as
much as possible by eliminating outside
aerials, radio manufacturers have developed
a number of special built-in antenna sys-
tems. The 2 most important of these are (1)
the built-in line antenna and (2) the loop
antenne (both of which are used by Stew-
art-Warner).

It is not possible to state that either one
is definitely superior to the other in all
cases. Both have their advantages and dis-
advantages. Since the dealer sells both types,
it is important that he know under which
conditions they provide their best per-
formance.

A set having a built-in line antenna uses
one side of the power line as the antenna
and the other side as ground. In rural loca-
tions, where the wiring may be open, and
not in steel conduit, a line antenna pro-
vides very good signal pick-up and will
almost invariably prove vastly superior to
the loop. In a city home, which uses e¢n-

JANUARY, 1941

for

wWww . americanradiohistorv.com



www.americanradiohistory.com

" nal from getting through to it.

‘the line, which acts as a short-cireuit for

closed conduit wiring, there may not be
very much difference in pick-up between
the line antenna and the loop. If there is
some exposed wiring such as extension
cords, pick-up with the line antenna may
be quite good even if most of the house
wiring is in conduit. On a dealer’s floor,
where all the wiring is shielded, and a num-
ber of sets usc the same wiring circuit, the
line antenna will probably work very
poorly.

A very important characteristic of the
loop antenna is that it is directional and
that either the set or aerial must be rotated
so as to point to the station. This will
prove an inconvenience, particularly in the
case of non-portable sets, so that usually
the radio owner won't do it, to the detriment
of certain stations that are in the direction
of minimum pick-up. On the other hand,
the directional feature may be of advantage
in reducing interference in some cases.

If more than one set is used on the same
line, anid at least one of the sets is not of
the line-antenna type, the line-antenna set
will usually show up very poorly, since many
sets make use of a buffer condenser across

the line-antenna set and prevents any sig-

Although the relative pick-up of the loop
and line antennas will depend very con-
siderably on such local conditions as de-
seribed above, the situation is entirely dif-
ferent when an outside aerial is used. A
ltne-antenna set, when used with an outside
aerial, is definitely superior to a loop-uan-
tenna set of equal sensitivity twhen used
with the game outside aerial.

M. J. SCHINKE,
Service Department,
Stewart-Warner.

GETTING A STATION
ON THE AIR

HOSE up-with-the-sun listeners who hear

the various metropolitan stations sign on
the air every day with a cheery “Good Morn-
ing” probably think that the start of an-
other day’s broadcasting is easy as throw-
ing a switch.

It isn’t. The night shift of engineers whe
prepare the big 50,000-watt transmitter of
WOR for another day’s work must go
through 44 separate moves requiring over
three-quarters of an hour before you hear
that early morning announcer say “Good
morning.”

It's scientific, painstaking work, marked
by a progression of check and recheck steps
that must be accurate to the Nth degree if
the radio listener is to have 100% recep-
tion for 20 hours each day.

The process of placing WOR on the air
—and WOR last year operated 8,221 hours
without a second's loss of time—begins be-
fore 5:15 A.M. First the tube filaments are
turned on and allowed to heat while the
crew of engineers go over the “innards”
of the transmitter, checking every circuit,
cleaning out specks of dust and continually
testing. Other engineers check the antenna
feedline to the transmitter. Finally, when
all is considered shipshape, the station is
placed on the air for 2 minutes with low
power—just long enough to take readings
of meters required by the government. After
the power goes off, the engineers give the
transmitter another check.

Then 5 minutes are spent giving the giant
tubes a general exarmination as 17,000 volts
are applied to their plates. Two more en-
gineers test the wire lines between the
transmitter at Carteret, N. J., and the WOR
studios in New York, which are 20 miles
apurt. These wire lines must convey the
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radio programs all day long without & flaw
or failure.

Every single one of the 44 different steps
is accompanied by extensive measurements
that are jotted down in big logs for future
reference. Shortly after 6 o’clock the car-
rier wave itself is switched on. This is the
same as if the station were transmitting,
but without *“modulation” or voices and
music. Once again all ineters, wire lines,
power input and output, antenna and
switches ave checked. Then at 5:59%—
after all 44 steps have been taken—the first
chimes flash over the wire line from New
York. The engineer at the control desk in
Carteret taps back an “OK” in code via the
Morse telegraph line that parallels the pro-
gram line. The time “peep” at 6 A.M. goes
over the air. All is well—WOR is on the
air with the full force of its 50,000 watts
for another day.

*SERVICING®

Seven log books are needed to keep track
of all operations—a starting log, master
operating log, Federal Communications
Commission log, day and night maintenance
list, work to be done and special mainte-
nance logs, plus tube records. It also takes a
lot of pencils.

DOES CODE BEAT ‘PHONE?

“Rear Admiral Hooper spoke at a recent
Washington Radio Club Annual Dinner. He
lauded A.R.R.L., and especially our ‘Key
Men,” ‘Knights of the Brass.’ As he ex-
pressed it, our c.w. men, operators, are onhe
of the United States’ greatest reserve as-
sets. He said 'phone was of limited use in
time of war, easily intercepted, and imprac-
tical for cipher, coded orders, and uses not
meant for spot execution and action.”—
From QST magazine.

STOP WASTING TIME O
VOLUME CONTROL REPLACEMENTS

Stop wasting time by ordering a volume
control every time you need one for a job!
Stop wasting time puzzling how to fit a con-
trol with shaft attached into a crowded chas-
sis without removing other parts! Stop wasting
time waiting for a8 more costly *“special”
replacement, when a standard IRC Type D
Universal Volume Control with 2 special |
Tap-in Shaft will turn the trick! I

In short, use IRC Type D Controls with
Tap-in Shafts #niversally. Learn how a stock
of only 18 of these controls equips you for
prompt service on about two-thirds of all types
of replacements. Study the construction of |

I

FREE!
L]

The 18 Type D Con-
trols, 6 switches and 5
exura Tap-in Shafts, factory-

acked in this IRC Master

adiotrician’s Cabinet,
handle from 60% to 75%
of all control replacements.
You Pay only $14.97 net—
the standard price of the
controls, switches and
shafts. The Cabinet (of
dust-proof, all-metal con-
struction) Is included at na
extra ¢ost. Ask your IRC
jobber to show it to you or
write for folder. It'satime.
saving, money-saving de-
velopmeant no service-
man will want to miss!

& INTERNATIONAL RESISTANCE CO.
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these sturdy little controls and see how amaz- X
ingly superior Type D's are to ordinary
midgets—fully equal in
quality to the larger
Type CCoantrolsand with
all the same features plus
the added convenience of
Tap-inShafts which make
them far more universal =
in use and much easier
to install in a crowded
receiver. Catalog free.

-

Tap-in Shatts Stay Putl
Don’t pull loose. !
Don’t vibrate loose.

401 N. BROAD ST.,
PHILADELPHIA, PA.
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Radio Service Data Sheet
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GENERAL ELECTRIC MOD-EL JB-508 PHONO - RADIO PORTABLE

5-Tube Superhet.; 3-Way Portable {110-V. A.C. /D.C. and Self-contained Batterios);

Power Selector Switch; Built-In “Beam- a-Scope

{loop enfenne) Spring-wound Phono Motor: P.M. Dynomlc Spesker; AV.C.; 6-Y. "A" Source: 90-V. "B" Source.

1A76T IN5GT ) 1H56T 1T56T
15T-DETECTOR LF 2ND.-DETECTOR, POWER
Lo0e & OSCILLATOR AV.C. & IST. A.F OUTPUT
ANTENNA =
=
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.::Jl o
|
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il m |2
; = 2- OUTPUT
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3 i v
MEGS L o,\?,:l
[TETETNY
il 10 " rd
MEGS, '; 'jga 4
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|||| Tae emy
o swiTen
IBATTER\ gg,wgg,{
L T SWITLH
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r I| 3
ZGovOLT B BATTERY -

1000
OHMS

1 F=455KC.

Complete schematic diagram of General

ALIGNMENT PROCEDURE

Alignmeni Frequencies

LF.......456 ke
1,500 kec.

Broadeast—1.700 und

General Alignment Notes

This receiver must be removed from the
carrying case in order to perform the align-
ment, Special care must be exercised to place
the batteries, Beam-a-Scope (loop antenna)
and chassis in the same relative positions with
respect to one another as these components
oceupied in the case; otherwise, aliznment
wi]]l not be sutisfactory. When alizuing model
JB-508 the rmlin-phono switch mnst he on
“Radio.”

LF. Alignment

With hatteries. Beam-a-Scone und chussis
in position for alignment as mentmned above,
connect an output meter across the voice coil.
Rotate the volume control to maximum. Set
toxt oxeillutor to 456 ke Attach the test oscil-
lator outbut leads to the 2 flexible leads of
the Beam-a-Scope antenna. Keep the test
ascillator output as low js a readsble meter
reading will permit. Adjust all LF. trimmers
for maximum output.

R.F. Alignment

Conneet the sifnal generator output leads
to the 2 flexible leads on the receiver Beam-a-
Scope. Adjust the rignal generator to 1,700
ke. and set the tuning condenser to minimum

352467
RECTIFIER

, 600 OHMS
;i {(IN LINE CORD)
110v.A.C-DLC.

capacity, Turn the trimmer screw of the cut
section of the tuning condenser (oscillator)
until the signal is tuned-in on the receiver.
Change the signal to 1500 ke., retune the
tuning cond this fr y and adjust
the irimmer screw of the antenna section
for maximum output.

VOLTAGE CHART
(Receiver connected to 120-V. A.C. line)

Screen~
Plate grid Filament
Tubes to Gnd. to Gnd. to Gnd. Filament
Volts  Volts Volis Volts

1ATGT 92 38 3.2 1.6
1N5GT 92 92 4.8 1.6
1HEGT 10 1.6 1.6
1T5GT 88 92 6.4 1.6

35Z4GT 120 A.C. 126 Cath-
ode to Gnd. 30

Line—120 V., A.C.

Maximum volume; gang closed; no signal
input.
All voltages meusured to chassis ground.

Installing Batteries

To install or replace batteries remove the 5
wood-screws which hold the motorboard in
place, and raise the panel. (Note—The motor
crank must be removed from the crank socket
before the panel can be raised.) The panel
can be freed if the 2 plug conncctors are

Electric Model JB-508 combination phono - radic portable.

JB-508 phono - radio
portable.

G.E. model

pulled out of the socket terminals in the

chassis abron.

Access to the battery compartment having
been made, loosen the battery block held bv the
wing nuts. Place the 2 “B” batteries in the
bottom sections, terminals inward, and insert
the two 3-prong plug connectors. The “A"
cell is placed on top of the *“B™ batteries
with terminal toward the removable block and
the 2-prong plug connector attached, Replace
the battery bloek and tighten the wing nuts.
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SEHD FOR THESE FREE CATALOGS
AND SAVE TRANSPORTATION COSTS

MINNEAPOLIS

KANSAS CITY

ON ALL YOUR RADIO EQUIPMENT

Check This Map—anrd See How You Save
You Paoy Shir.'lpi.r'lg Cha . O Iy Fram

Tewr Negrest Sears Mail Order House

Send for these FREE books Today!
If you want the Public Address
Equipment book, write for F732RC-1

SEATTLE

LOS ANGELES

Chances are you're a Service Man or “Ham"
who's “sweet”” on good Radio Equipment
but don’t much care for high prices.

If you are, then you're in for a treat when
you get your new Public Address or Radio
Equipment book from Sears.

You’ll see the most complete and up-to-

" date assortment that anyone could ask for

. oSERVICING®

CHICAGO

PHILADELPHIA

Sears are famous for. What's more, you
can buy it all on Sears Easy Payment
Plan!

And don’t forget—when you buy from
Sears, you pay shipping charges only from
your nearest Sears Mail Order House! You'll
save Time—you’ll save Moaey—and you'll

, be Satisfied! Sears-Roebuck's famous Money-

—top-qualityEquipmentarthoselowprices ~ Back Guarantee absclutely_sprotects your

- SEARS, ROEBUCK AND CO.

Chicago, Philadelphia, Boston, Kansas City, Minneapolis, Atlanta, Memphis, Dallas, Seattie, Los Angeles

... 0r the l.ladio‘ Equipment and
Supplies book, write for F717RC-1.

- ALIGNING SUPERHETERODYNE RECEIVERS

E have found, from experience, the average radio set can be
aligned more accurately by ear than with the use of such
instruments as the oscillator, oscilloscope, etc.

After aligning a number of receivers with recognized aligning
equipment we have found that the I.F.s were off as much as 3%¢.
Of course, Servicemen who are accustomed to tolerances of 15 and
209, will say that a deviation of 3% is darn near perfect. While
we feel that 39% deviation in the LF.s is far from being perfect,
we will not attemipt to prove our point with a lot of technical terms
and figures, but will try to describe our system of alignment with-
out an oscillator; and why it is better in most cases.

An ordinary super. with pentagrid converter, and no R.F. stage,
is designed and built by the factory and labeled 456 1.F. Due to
the wiring, coupling, deviation in parts. etc., and/or production
methods, no two-sets will peak exactly the same nor will the parts
in any one recéiver work in orderly fashion. There will be a little
whistle here, a-little flutter therr and so-on. When alignment is
attempted with an oscillator there is no impedance matching. the
signal strength is not like that of a broadcast station and the
oscillator is certainly not like the radio’s own antenna, When the
average Serviceman gets a set to align, he glances at the sche-
matics labeled 456 k¢., or whatever I.F. is used, turns on his os-
cillator and Heigh-0-Silver. Without taking the accuracy of his os-
cillator or the possible deviation in the receiver parts into con-
sideration, he peaks the resultant signal for all it’s worth.

We feel that.the proper way to align a radio receiver of the
above description, is to take the superheterodyne principle into con-
sideration and align it accordingly, with its own antenna. With no
R.F. stage there will be images present, provided that in the
locality there are strong stations on the high-frequency end of the
broadeast band. If there are no images, due to a low LF. or an
absence of strong local stations, there will always be beat notes
or whistline on certain parts of the dial. Here in Detroit we have
a station, WIBK, operating on 1,600 kc., and we find that if a
superhet. of 456 ke. ILF. is tuned to 588 kc. on the dial. the oscil-
later will be oscillating at 588 kc. + 456 ke. or 1,044 ke. Since
there is no station at or near 588 kc., the image 1.044 ke. 4+ 456 ke.,
or 1,600 kc. (or station WJIBK), will comz in nicely. that is if we
tune it in on the LF. trimmers with a bakelite tuning stick by
ear, It is also necessary to vary the 600-ke. padder, if any, at this
time.
RADIO-CRAFT JANUARY,
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SETS WITH PREAMPLIFIERS

It is possible only after some practice to tune the I.LF.8 of re-
ceivers with ILF.s below 262 ke¢. or receivers using R.F. preselec-
tion. Receivers with R.F. preselection or I.LF.s below 262 ke. will
have no images below T00 kc. on the dial, and so therefore, it is
necessary to tune-in the weakest station below 700 kc. Never tunc
the I.F.s by ear on any signal above 700 k¢. Always tune-in the
weakest signal on the low end of all bands with the L.F. trimmers
using a non-metallic screwdriver,

We have used a 456 ke. LLF. for illustration; if it is found that
the receiver has some LF. other than 456 kc., the same principle
can be used. And if a clear image cannot be had, figure out ote
of the beat notes present and tune it in, below 700 ke. on the
‘dial of course.

As for the high-frequency end of the dial, no attention.should e
paid until after the I.LF.s have been tuned. After the image has
heen tuned-in, pick out a weak station between 1,300 ke. and 1,500
ke. and tune it in by ear, using the oscillator trimmer.

Offset the oscillator trimmer until the signal is barely audible
and tune the R.F. trimmer for maximum volume, then peak the¢
oscillator trimmer. With the oscillator trimmer peaked it is im-
possible to note any changes made by adjusting the R.F. trimmer.
Remember the above for tuning pushbuttons. If the high end ix
peaked on some signal at 1,300 ke., and it is found that a 1,500 ke.
station will come in somewhere above 1,500 kc., the high end has
then been tuned to the wrong signal. Tune it over, using a signal
above 1,300 ke¢., say 1,350 ke. Never tune the high end of the «ial
on any signal below 1,300 kec.

Another tip that may help is that in our locality we have a
police transmitter on 2,417 ke. and with a set with an LF. above
400 kc. we can pull them in on the broadcast band. For instance.
a good many motorists have sets with an LF. of 456 ke, and when
they tune to 1,505 kc. the oscillator will be generating a frequeney
of 1,505 ke. + 456 ke. or 1,961 ke., and since the difference between
1,961 ke. and 2,417 ke. is the I.F. of 456 kc. they can tune-in the
police any time they choose at 1,505 ke. Of course there is some
sort of law against motorists having a receiver that will pull-in
the local police, T believe, but if the police don’t like it T guess
they'll have to move.We were here first.

Homer C. Buck, B D AL Dy 99 O
Servicemen ' for Alhambld Redio" Co., Detroit, Mich.
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13 WATTS

I WATTS

30 WATTS

Fig. D. Fluorescent lamp starter and lcmpholder
with starter socket attached.

Fig. E. Fluoreszent single-lamp ballast.
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Fig. A. A representative group of fluorescent lamps,
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The growing importance of
Ruorescent lighting, and the
fact that many Servicemen
are being called upon to in-
stall or service lhis equip-
ment, has made it necessary
that Radio-Craft here present
‘the entire technical back-
ground of this field. The fol-
lowing article also discusses
the problem of radio inter-
ference due to such unmits.

FLUORESCENT LIGHTING
,fate:!t Sideline éot Servicemen .

contains at each end an electrode in the

form of a small coil of wire (see Fig. 1).

These electrodes are coated with a ma-
terial which has the property of freely
emitting electrons when heated. Electrons
are necessary to carry the arc current which
passes through waporized mercury. Since
mercury is a liguid at normal temperatures,
a slight amount of argon gas is used to
facilitate starting. A base is sealed to each
end of the lamp.

THE fluorescent lamp, tubular in shape,

COLORS

Fluorescent powders, called phosphors, are
coauted on the inside of the bulb by a liquid
washing process followed by a heat treat-
ment. It is important that a smooth,
permanent coating be obtained. This must
be even, yvet thin, so that the appearance
and color of the lamp are satisfactory and
there is no excessive absorption of light.

It is necessary to select compounds which
remain stable during the life of the lamp

Fig. B, Fluorescent thet-
mal switch control,
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Fig. €. Fluorescent glow
switch control.

[ ]

[
Fig. F. Bryant fluorescent
lampho!ders. SI) Streight
push type; {2) twist-turn
type; (3) shallow twist-

turn type.
3 [
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and which can be handled effectively during
manufacture. The efficiency of fluorescent
lamps varies widely between different colors
because the various phosphors used do not
reach their peak sensitivity at the same
point and consequently do not convert equal
amounts of ultraviclet energy into visible
light. Among the phosphors used at present
are:

PHOSPHOR CHARACTERISTIC
Usep CoLor OF LIGHT.
Zinc Silicate Green
Calcium Tungstate Blue
Cadmiunt Borate Pink

Zinc Beryllium Silicate  Bluish White
Magnesium Tungstate Yellowish White

All of the above materials are white
when not exposed to ultraviolet radiations.
Thus, the unlighted appearance of -most
fluorescent lamps is identical. Exceptions
are the gold and red lamps in which it is
necessary to coat the bulb with an appro-
priate pignient and then add a second or
inner coat of fluorescent powder (zinc
beryllium silicate and cadmium borate, re-
spectively). The pigmented coat absorbs the
radiations which are not desired in the
spectrum of the finished lamp.

At the present time,"4 standard sizes of
Mazda F lamps arc available. These are il-
lustrated in Fig. A. "

It is characteristic of all arc lamps thav
some method must be provided xfor limiting
the current drawn by the discharge. With-
out a limiting device, the current would rise
to a value that would destroy the lamp.
This requirement for fluorescent lamps can
best be met by a device or auxiliary not in-
corporated in the lamp itsclf. The necessity
for an auxiliary permits using that device
to gain definite advantages in lamp design
and performance. ’

Auxiliary equipment for the present de-
sign of fluorescent lamps serves 3 impor-
tant functions. In order, the equipment:

(1) Preheats the electrodes to make
available a large supply: of free
electrons. . i

(2) Provides a'surge of relatively high
potential to start the arc between
the electrodes.

(3) Prevents the arc current from in-
creasing beyond the limit set for
each size of lamp.

Each of these requirements -has several

ramifications. In reneral, many electrical
circuits and various types of equipment may
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be used to obtain the necessary results. Two
broadly accepted types of equipment are in
use—thermal switeh and glow switch equip-
ment. The basic difference between the two
is in the method of starting the lamp.

For 15- and 20-watt lamps, an open-cir-
cuit voltage of at least 100 is required; for
30- and 40-watt lamps, the required open-
circuit voltage is about 190. At these volt-
ages or higher levels, ordinary reactances
(chokes) or resistances will provide the
necessary current limitations. For distribu-
tion systems in the 110-125 volt range, a
transformer must be part of the auxiliary
equipment for 30- and 40-watt lamps. Usual-
ly this transformer and the required re-
actance for current limitation are combined
in one unit.

THERMAL SWITCH CONTROLS

The usual thermal switch control incorpo-
rates in one unit a reactor or high reactance
transformer, a thermal switch, and a con-
denser. One type is illustrated in Fig. 3B,
with the circuit used shown in Fig. 2. All
parts are enclosed in a metal container
which is filled with transformer compound.
The purpese of the condenser is to suppress
the radio interference that might be caused
by opening and closing the switch. It also
aids in producing the high-potential surge
for starting.

Before starting, the thermal switch il-
lustrated is in a closed position. When volt-
age is applied, the switch completes a series
circuit through the lamp’s 2 electrodes and
the resulting flow of current heats these
electrodes. The switch, however, is made of
bimetallic elements and separates upon heat-
ing to break the circuit. By this time, from
1 to 2 seconds after voltage is applied, the
lamp electrodes have made available an
abundance of free electrons. When the
switch opens, a high voltage is induced in
the reactor. This induced voltage aided by
the condenser, is applied across the lamp to
start the arc discharge.

The switch is held open by the continuous
flow of current through the heater coil.
Since the heat is confined, especially if the
control is enclosed in a wiring channel or
{uminaire, the thermal switch may remain
open an appreciable time if the circuit is
interrupted. Thus, instantaneous restarting
is not always possible.

GLOW SWITCH EQUIPMENT

A later development in starting switches
is based on the negative glow discharge
principle used in neon indicator lamps. At
first, this glow switch merely replaced the
thermal switch although it was placed ex-
ternally on the control case rather than
within it. Its development, however, sug-
gested certain other changes so that equip-
ment now widely adopted is designed to sep-
arate the various requirements of lamp
operation.

The switch is enclosed in a small glass
bulb and consists of 2 electrodes, one of
which is made from a bimetallic strip (Fig.
3). These are separated under normal con-
ditions and form part of a series circuit
through the lamp electrodes and the react-
ance. When voltage is applied, no current
flows except as a result of the glow dis-
charge between 2 clectrodes of the switch.
A heating results which, by the expansion
of the bimetallic element, causes the clec-
trodes to touch. This short-circuiting of the
switch, which takes 1 or 2 seconds to be
completed, allows a substantial flow of cur-
rent to preheat the lanip electrodes. There is
enough residual heat in the switch to keep
it closed for a short period of time for the
preheating, With the opening of the switch,
the resultant high-voltage surge starts

RADIO-CRAFT JANUARY,
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normal lIamp eperation. If the lamp arc fails
to strike, the cycle is repeated.

The switch does not again glow (if the
lamp arc is established) since it is so de-
signed that the remaining available elee-
trical potential is insufficient to cause a
breakdown between its electrodes. Thus, it
consumes no power and if the lamp is turned
out, is available for immediate restarting.

GLOW RELAY CONTROLS

The first application of the glow switeh
was in the Glow Relay Control which con-
sists of a reactance and a condenser enclosed
in a case with an externally mounted switch.
This is pictured in Fig. C, with the circuit
used shown in Fig. 4.

BALLASTS AND STARTERS

The latest application of the glow switch
is designed to scparate the switeh and con-
denser from the reactance. The latter is
described as a Fluorescent Lamp Ballast
(Fig. E) while the switch and condenser
are combined in a Fluorescent Lamp Starter.
(See Fig. 5.) The Starter consists of a
glow switch and condenser which are en-
closed in a small aluminum container with
contacts which may be easily inserted in a
bayonet-type adapter socket, Fig. D. This
socket may be an integral part of the stand-
ard lampholder attached to it by a single
screw or merely connected to it electrically.
Usually the Starter is so placed that it pro-
jects thrcugh a hole in the lamp reflector
and beco:nes as readily replaceable as the
lamp itself. The switch provides the lamp
electrode preheating and the starting surge;
the condenser suppresses radio interference.
Two Starters are available for standard
fluorescent lamps. The first is used with
the 15- and 20-watt lamps. The second is
used with the 30- and 40-watt lamps. Since
the switch iz designed to operate between
critical voltage limits, the proper starter
must be used for each particular lamp to
insure satisfactory starting.

The Ballast is a current-limiting device
consisting of a reactor or high reactance
transformer enclosed in a metal case. Since
the switch has been separated from it,
Ballasts are considerably smaller than com-
plete control units.

2 LAMP BALLASTS

Figure 6 shows a schematic diagram of a
2-lamp ballast. Certain practical advantages
result from the choice of an electrical circuit
which combines under one cover the equip-
ment for the control of 2 lamps. Chief
among the advantages are improved power
factor, decreased stroboscopic effect and re-
duced auxiliary losses. Simplified and there-
fore cheaper wiring is another advantage.
Each lamp is operated through separate re-
actors. These reactors are supplied from a
common autotransformer for 30- and 40-
watt lamps on 118-volt circuits, but no trans-
former is required for 15- and 20-watt
lamps on 118-volt circuits or 30- and 40-
watt lamps on 208- or 236-volt circuits. A
condenser is connected in series with one
lamp and its reactor to give “leading” cur-
rent. The leading and lagging currents
will combine with a resulting line power
factor of 95-99%. The currents in the 2
lamps will be approximately 115 degrees
out-of-phase. Therefore, the maximum dip
in cyclic flicker will occur at different in-
tervals on the cyele and the flicker from the
combined light output on the 2 lamps will
be minimized.

STARTING COMPENSATORS

A starting compensator should be used
with all 30- and 40-watt 2-lamp ballasts.
One compensator is required for each 2-lamp
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More Than 25 Proved
Sales Promotion Ser-
vices Help You Sell

HEN you stock Sylvania

Radio Tubes,

you get

the most comprehensive and ef-

fective

merchandising

service

that ever helped a dealer to big-
ger profits.
Look over the partial list below.
Many are free. Others are avail-
able at satisfying savings. All
help you sell.
Write Hygrade Sylvania Corp.,
Dept. RC11, Emporium, Pa., for
samples of these selling aids and
full information about the Syl-
vania way to bigger profits.

Sylvania Helps .

1.
2
3.
4.

5.
6.
8.
9.
19,
11,

12,
13.

14,
15,
16.
17,

Big store displays

Window displays

Counter displays

Electrie Clock
signs

Electric Window
signs

Outdoor metal
signs

. Window cards

Counter cards
Personalized post-
al cards

Imprinted match
haooks

Imprinted tube
stickers

Business cards

Door Knob Hang-
ers

Newspaper mats

Store stationery

Bill heads

SRervice hints book-
lets

18.
19.
20.

1.
22.Ch

23.
24.
25.
26.
27,

28.

29.
30.

a1.

. That Help You Sell

Technical manual
Tube base charts
Price cards
Sylvania News
ar acteristics
Sheetsa
I n t erchangeable
tube charts
Tube complement
hoo

ks
Folding stock hoy
cahinets
Floor model cabi-

ne

Large and amall
ReTvice carrying
kits

Customer card in-
dex files

Shop coats

3-in-1 husineas
forms

Job record cards
{with customer
receipt)

SYLVANIA

SET-TESTED RADIO TUBES

-Also makers of Hygrade Lamp Bulbs and
Miralume Fluorescent Light Fixtures
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ballast and it is connected in the starting
circuit of the lead lamp, Fig. 6. The com-
pensator functions only while the lamp is
starting and is disconnected from the cireuit
when the glow starter opens. If a compensa-
tor is not used, the lead lainp electrodes will
be insufficiently heated for starting . . .
delaying starting or reducing lamp life.

LAMP AND CONTROL FAILURES

Under normal operating conditions, the
life of switches should be long. For the glow
switch, tests have indicated that many years
of service may be expected. Reactances and
transformers are even more permanent—
within practical limits, an almost indefinite
life may be expected. Lamps, of course, burn
out periodically—in most cases, because of
the gradual loss of emissive material from
the electrode which accompanies each start
of the lamp and, to a lesser extent, each
hour of burning.

Occasionally a lamp may fail in such a
way that it becomes a “rectifier” and current
flows in one direction only. Thus, the re-
actance will not function properly as a cur-
rent limiting device. The result may be a
burned-out auxiliary, and in the case of
thermal controls, the heater coil in the
switch wusually fails first. Glow switch
failures caused by rectified lamps are almost
impossible.

LAMPHOLDERS

Lampholders are made in several va-
rieties; the most common are shown in Fig.
F. The 1st has a “J” shaped slot into which
the pins slip and lock. The lamp is released
by a sideward pressure. The 2nd is a “twist-
turn” type, where the lamp is locked or re-
leased by a 90° turn. The 3rd is a shallow
twist-turn lampholder, designed -for the
mounting of 1-in.-dia. lamps where space is
at a premium,

OPERATING CHARACTERISTICS OF
FLUORESCENT LAMPS AND AUXILIARIES
Inherently, the fluorescent lamp is dif-

ferent from the incandescent and hence, it

is necessary to understand certain charac-
teristics to best judge those fields in which
it may be applicable. Obviously, the incan-
descent lamp has become a basic standard of
artificial lighting during the 60 years it has
been available and any other light source
can best be explained by comparison with it.

The operating characteristics are de-
scribed in the order listed below:

(1) Voltage (9) Lamp Life

(2) Frequency (10) Lumen

(3) Power Factor Mazaintenance

(4) D.C. Operation (11) Temperature

(5) Stroboscopic (12) Radio
Effect Interference

(6) Brightness (13) Noise

(7) Coolness (14) Vibration

(8) Color

{1} YOLTAGE

As with incandescent lamps, variations
in supply voltage produce variations in
light output. Within reasonable ranges, it
may be assumed that a 1% voltage drop
decreases the light output 29 while a 1%
rise ‘increases it by 29¢,. Auxiliaries are
designed for 3 standard voltages—118, 208
and 236.

In general, best lamp performance is ob-
tained when line voltage is kept within the
rating limits of the auxiliaries. At either
under- or overvoltage conditions, the lamp
electrodes do not operate at their greatest
effectiveness. At lower voltage, electrodes do
not reach high temperatures and they are
overworked, while overvoltage causes ex-
cessive heating that quickens the loss of the
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emissive material. The result in either case
is shortened life accompanied or preceded
by excessive blackening. Also, high voltage
may overheat the auxiliary while under-
voltage may cause uncertain starting.

Occasionally, even though available line
voltage is satisfactory, low voltages occur
due to momentary overloading of the line,
or other emergencies. For most fluorescent
lamps, a drop of more than 25 per cent will
extinguish the lamp; its period of restarting
upon return of voltage will depend on the
type of switch in the control circuit. Fluo-
rescent lamps are, therefore, mot satis-
factory for “dimmer” service.

(2) FREQUENCY

The current-limiting characteristics of
the reactor or high-reactance transformer
depend directly upon the power supply fre-
quency for which units are designed. With
lower frequencies, the reactance is reduced,
and higher current will flow through lamp.
Shorter lamp life and overheated auxiliaries
will result. With higher frequencies, less
current will flow with similar adverse ef-
fects on the lamp life and its lumen output.

Auxiliaries must, therefore, be designed
specifically for particular frequencies.
Equipment designed for 60 cycles should
not be used on 50 cycles, nor is the reverse
satisfactory. Operation at frequencies less
than 50 cycles, seriously increases the prob-
lem of stroboscopi¢ effect and, therefore,
standard equipment is not available.

(3) POWER FACTOR

On alternating current circuits, the
statement that volts multiplied by amperes
equals watts, holds true only when the
voltage and current are “in-phase.” Phase
differences reduce the power factor which
equals watts divided by volts times am-
peres. If watts equal volts times amperes,
power factor is 1.0 or 1009%.

However, 100% power factor only occurs
when the energy consuming device is a pure
resistance type (for example, an incan-
descent lamp) or if a number of different
devices neutralize each other. For example,
Fig. 7 gives the electrical values in a circuit
with an incandescent lamp load. Note that
current is 0.85-ampere and power factor is
100%.

However, the reactor or high-reactance
transformer used with fluorescent lamps
produces 2 definite “out-of-phase’ relation
between voltage and current which results
in a power factor of about 55%. Fig. 8
shows a 100-watt fluorescent lamp load.
Note that current has increased to 1.54 am-
peres and a power factor of 55%. At a
power factor of 55%, current is increased
819 over that for a similar load with 1009
power factor.

To the Contractor, the Public Utility and
the operator of large installations, power
factor is particularly important.

The Contractor finds it necessary to plan
the wiring and equipment in excess of what
is normally expected by the customer for a
specified load, thus creating a barrier to
sales. The Public Utility, while it charges
for watts registered by & meter, in reality
supplies current through a fixed voltage dis-
tribution system. Therefore, from generat-
ing plant to service entrances, its equip-
ment must be based on uneconomical values
when power factors are low. To the owner
or operator of a large installation, who pays
for the wiring from service switch to outlet,
this extra cost and the size of equipment
are duplicated.

Since low power factor in fluorescent
lamps is primarily a result of the reactance,
it may be raised by the addition of a con-
denser to the circuit. Figure 9 illustrates the
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result of adding a condenser to the fluores-
cent lamp circuit shown in Fig. 8. Note that
the current is reduced to 0.94-ampere and
the power factor corrected to 90%. The
exact rating of the condenser depends on
the degree of correction desired and the
size and number of lamps to be balanced.
Tables are available from manufacturers
listing the standard available equipment for
small groups of lamps. Other tables are
available showing the correct condensers to
use to improve power factor of one or more
lamps. While a condenser may be placed
anywhere in a circuit to improve power
factor, its effectiveness in reducing current
is only from the point of application to the
source of power. Therefore, it should be
placed near the lamp. With condensers
available which are designed to fit in wire-
ways or in the lighting unit itself, no par-
ticular difficulty should be encountered in
doing this. Occasionally, other considera-
tions suggest the use of one large condenser
for a complete installation but, in this case,
all branch circuits and branch circuit equip-
ment must be designed for the larger cur-
rent accompanying the lower power factor.

The single lamp ballasts with power
factor correction and the 2-lamp auxiliary
already described are particularly effective
since power factor correction is an integral
part of each unit. Wiring connections to be
made by fixture manufacturers or Electrical
Contractors are at a minimum, while. at
the same time, the over-all efficiency of the
light source is increased through the reduc-
tion of electrical losses.

It should be remembered that power
factor is only a characteristic of alternating
current circuits and does not apply to
fluorescent lamps on direct current.

(4) D.C. OPERATION

The fluorescent lamp is basically an A.C.
lamp and while adaptable to D.C. cannot be
expected to give equal performance. All pub-
lished ratings are based on A.C. operation.

By adding suitable resistances to thermal
switch control circuits and to certain other
types of circuits, 15- and 20-watt lamps may
be operated with reasonable satisfaction, al-
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though their life. over-all efficiency and
lumen maintenance are adversely affected.
With 30- and 40-watt lamps, specific trouble
with starting and non-uniform output may
be experienced, and their use on D.C. is not
recommended.

This trouble is due to the bombardment
of electrons in one direction only, which
among other things, pushes the heavy
mercury molecules to one end of the tube,
Sufficient argon may remain around the
anode to start the lamp and maintain
operation, but the first foot or so of the
bulb will remain a dull red indicating the
absence of short-wave ultraviolet. Occa-
sionally the available voltage, the bulb tem-
perature, and the angle at which the lamp
is burned may combine to eliminate this con-
dition but no assurances can be given.

The glow switch is not suitable for D.C.
operation even with a resistance. Usually no
harm occurs if this is tried, but the lamp
generally will not start. Occasionally the
lamp may operate but this is unusual and
depends on minor variations of the switch
which occur within manufacturing toler-
ances.

The method of connecting the resistor in
circuit is shown in Fig. 10.

TABLE |
D.C. DATA FOR FLUORESCENT LAMP CONTROLS

D.C. Loss Per

D.C. Lamp
Current External Resistor- Plus Resis-

Lamp (Amperes) Required (Ohms?*) tor (Watts)

110V. 120V. 110V. 120V.
18"-T8 .30 165 198 18 21
24"-T12 .31 112 144 14 17

*Based on 32 ohms internal resistance of
S#1119200 D.C. Control. Resistors must be
used which will handle the lamp current
without exceeding the auxiliary temperature,

{5) STROBOSCOPIC EFFECT

It is characteristic of all A.C. light
sources that there is some variation in light
output dependent on the cyclic variations of
the current. With incandescent lamps, this
is negligible since the filament retains
enough heat to compensate for the varia-
tion of the current throughout each cycle.
With fluorescent lamps, the carry-over of
light is dependent wholly on the phosphores-
cent qualities of the coating. This charac-
teristic of the phosphors varies considerably.
The phosphor used in the green lamp has
the brightest carry-over, while the phosphor
for the blue has the least.

The relative stroboscopic effect of certain
lamps and combinations of lamps is given
in Table 11 and indicated on the accompany-
ing oscillograms (Fig. 11). The standard
(Westinghouse) 2-lamp ballasts reduce the
stroboscopic effect to a point where in ordi-
nary applications it is negligible. Where
still further reduction is necessary 3-phase
operation of 3 adjacent lamps may be used.
The minimizing of stroboscopic effect is an
important consideration where moving ob-
jects are viewed or where the eye itself is
moving rapidly.

TABLE 1}
COMPARATIVE STRO%BOSCOPIC EFFECT OF
RELATIVE
LAMP AND STROBOSCOPIC
METHOD oF OPERATION EFFECT*

1. 200-Watt Mazda Incandescent 1
2. 40-Watt Incandescent Lamp ki
3. Green Mazda F—Single Lamp 11
4. White Mazda F—Single Lamp 19

*Based on ratio of light output during
cycle above mean average to total output
at mean average.

Note—"Mazda F” are fluorescent lamps.
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AC-DC Volt-Ohm- Mllllammeter

5000 Volts {Self-Contained)

MODEL 666-H
Size: 3-1/16" x5%" x 214"

Model 666-H Voit-Ohm-Milliammeter is
a complete pocket-size tester with AC
and DC Voltage Ranges to 5000 Volts
(self-contained). AC-DC Voltage at
1000 ohme per volt, 0-10-50-250-1000-
5000; DC Milliamperes 0-10-100-500:
Resistance 0-300 ohms, shunt type cir-
cuit; 10 ohms reading at center scale:
0-250,000 ohms, series type circuit:
3700 ohms at center scale. Higher re-
sistance measurementes available by using
external batteries. Selector switch for all
instrument readings. The ideal Pocket
Volt - Ohm - Milliammeter for amateurs,
radio technicians, industrial engineers,
research, Black molded case and panel.
completely insulated . . . with RED®*DOT
Lifetime Guaranteed Measuring

Instrument . . . Dealer Net price $|4-50

Model 666 . . . Same as above, but with voltage
runges to 1000 voits . . . Dealer Net Price $14.00

MODEL 1213

Sockets to test all pres-
ent day tubes including
Bantam Jr., High volt-
age Series tubes includ-
ing 117Z6G and 1.4-
volt Miniatures. Ballast
Tube Continuity Test
. Foldex Tube Chart
. . . RED * DOT Life-
time Guaranteed Instru-
ment . . . Dealer Net
Price . . . $22.00

$14.50

Net Price

For full cooperation with the National Defcnse

Program. Triplett engineering and production fa-

cilities are being rapidly expanded to contmur

the gervice and delivery to which our trade is
accustomed.

WRITE for CATALOG®  Section 161 Harmon Ave:

THE TRIPLETT ELECTRICAL INSTRUMENT Co.

Blufften, Ohin
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LOW PRICE NEVER BOUGHT

Model 309 SC
TUBE TESTER

Teosts ail new
minlature tubes

Tests all tubes—new
miniature, regular receiv.
ing, ballast, and tubes with
filament voltages np to full line.

Indicates noisy tubes that would otherwise test
GOOD. Hot interelement short and leakage test
between all individual elements. Spare socket
provision for future tubes with new base ar-
rangements. Individual tests of each section of
full wave rectifiers, duo diodes and all multi-
purpose tubes. High sensitivity neon indication.
Accurate calibration. Continuously variable line
voltage adjustment from 105 to 135 volts by 25
watt power rheostat. De Luxe cord and plug.
Double fused line celluloid covered tube
charts. Simple and speedy to operate. Net 315 95

Send for new Catalog 124 describing the complete
RCP line of 1940 Dependable Test Equipment.
Write today.

RADIO CITY PRODUCTS CO., INC.
NEW YORK, N. Y.

83 PARK PLACE »

HAMMARLUND
NEW ‘40"’
RADIO CATALOG

| The latest Hammarlund catalog with

| complete data, illustrations. draw=-
ings and curves on the entire Ham-
marlund line. Address Department
RC-1-1 for your free copy.

HAMMARLUND MFG. CO., INC.
424-438 West 33rd Street. New York City

~ WAY TO

AMPERI TE

ANY RADIO DIAGRAM

230

SUPREME PUBLICATIONS 3727, West 13th st..

Order circuit diagrams you need at

250 each. Large. carefully printed
:chammu supplied with helpful serv-
les data. Specify manufacturer and
model number. Immediate service.
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5. Daylight Mazda F—Single Lamp 21

6. Blue Mazda F—Single Lamp 23
7. White—2-Lamp Ballast 9
8. Daylight—2-Lamp Ballast 10
9. Daylight or White—3 lamps, each

on a different phase of a 8-
phase circuit 3
10. White—3 Lamps; one on indi-
vidual ballast, remaining pair
on 2-lamp ballast 14
. Daylight—3 Lamps; one on indi-
vidual ballast, remaining pair
on 2-lamp ballast 16

1

[

Stroboscopic effect is not to be confused
with “whirl” or extreme flicker which oc-
cagionally occurs in a lamp which has not
been seasoned properly in manufacture;
where some emission material is temporarily
in the arc stream; where there is some de-
fect of installation, or where the lamp is
near the end of life.

(6) BRIGHTNESS

The larger surface area due to extended
length and the high diffusion of the Mazda
F lamp result in low brightness even
though the total light output is high. When
lamps are exposed, the use of the larger
diameter lamp iz always suggested unless
the lamp is placed in an extremely favor-
able position. Since angle of viewing, back-
ground, and other factors must be con-
sidered, no definite recommendation on
brightness can be given. The figures in
Table III, however, may be compared with a
standard enclosing globe which in the
normal field of view is considered acceptable
if its brightness is about 38 candles per
sq. in.

TABLE NIl -
BRIGHTNESS OF FLUORESCENT LAMPS
CANDLES PER SQUARE INCH
Day-
Size White light Blue Green Gold Pink Red

18"x1” 4. 39 256 70 36 23 4
18"x1%”30 26 1.7 47 24 156 3
24"x1%"”36 31 19 653 22 18 .3
36"x1” 55 4.7 30 87 35 29 b
48"x1%"39 33 .. .. ..

(7) COOLNESS

The heat from any light source is in
direct ratio to its energy consumption. In
terms of heat, 1 watt-hour is equivalent to
3.4 BTU. From this, it is apparent that con-
siderably higher levels of lighting are pos-
sible with the more efficient Mazda F lamp
with an equal degree of comfort. Naturally,
the heat losses of auxiliary equipment must
be included with the lamp watts if within
the same room or enclosure.

Total heat, however, is not always the
important consideration. Quite frequently
the form of the heat is of more importance.
With a fluorescent lamp, only half of the
heat is radiated, the rest being lost by con-
duction and convection, usually upward.
The ratio of heat reccived by a person or
object in close proximity to a fixture may
be only one-fourth or less with a fluorescent
lamp than with an incandescent lamp, pro-
ducing the same footcandles.

(8) COLOR

The word ‘‘color” is a very general term
and it is important to appreciate its scope
when considering fluorescent lamps. For ex-
ample, the radiated energy of the green
Jamp is confined to a narrow band and it
may truly be called a source of green light.
On the other hand, the blue lamp covers a
much broader range. While blue in appear-
ance, it might be more critically termed a
“pastel blue”, implying that there are

RADIO-CRAFT

enough other radiations to add a synthetic
white to the blue. This is obviously true for
the pink lamp; pink is actually “pastel red”.
This distinetion of color is seldom important
except where special effects are desired; as
when c¢olored lamps are being considered for
general lighting of interiors.

The white lamp is not an exact match
for the incandescent source, nor is the day-
light lamp an exact reproduction of natural
daylight. Yet, under most conditions, the
eye can detect little difference from a seeing
standpoint. Neither lamp is suitable for
eritical color matching or exacting color
discrimination.

The primary differences between fluores-
cent lamps and natural light are (1) the
1ack of a deep red and (2) the presence of
the spectral lines of a normal mercury dis-
charge. The former, unobtainable at present
from phosphors of satisfactory efficiency, is
sometimes of importance where deep reds,
such as in raw meats, must be viewed. The
second difference, noticeable by a slight
yellow-green distortion of certain colors,
becomes important where certain colors are
used for interior decoration. Unless pre-
viously used, a proposed color scheme should
be examined with the light under which it
is to be used. In all cases where color ap-
pearance is important, the use of fluorescent
lamps should be carefully analyzed.

(9} LAMP LIFE

The rated average laboratory life of the
(Westinghouse Mazda F) fluorescent lamp
is 2,600 hours. This is the life obtained
when lamps are tested on approved auxiliary
equipment at its rated line voltage and fre-
quency.

Since very frequent starting will affect
the life adversely, fluorescent lamps are not
recommended for services of a type similar
to the flashing of lamps in signs.

{10} LUMEN MAINTENANCE

The light output of a fluorescent lamp
decreases somewhat during its life. The
depreciation in efficiency at T709% of rated
life of the average lamp is about 15%. It
should be noted, however, that during the
first 100 hours of life, the drop in light out-
put is more rapid than during subsequent
burning hours. It is for this reason that the
published “initial” lamp-lumen and lumen-
per-watt values apply at the 100-hour point.
This conservative basis of lamp rating ex-
plains the somewhat higher levels of light
output often experienced with a new in-
stallation.

The snow white appearance of the stand-
ard phosphors is gradually blemished by
blackening which is relatively insignificant
from an output standpoint. This is empha-
sized by the non-uniformity of the blacken-
ing, which tends to collect opposite or near
the cathodes. Noticeable blackening prlor
to 750 hours is generally caused by im-
proper operating conditions (voltage, bulb
temperature, choke characteristics, starter
defects, etc.). Trouble from such conditions
can be found by investigation and must be
corrected for best service.

{11} TEMPERATURE

Lumen output values of the (Mazda F)
fluorescent lamp are obtained when meas-
ured at 80° F. ambient temperature. This
would indicate a bulb wall temperature
slightly higher (100°—120° F.), within which
range lumen output is approximately un-
changed. The light output will decrease
about 1% for each one degree drop in bulb
temperature below 100° F. While this is
not absolutely accurate, it is close enough
for field estimates. While the arc will usually

(Continued on page 411)
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Read in this article how a wide-awake JumpeR NS (2) 166 (4)
Serviceman has capttalized on the fact that 7
the new low-“B”-drain tubes with 1.4-V. AR\ 40 RN
filaments afford improved operation over o4 oo'oo L °o'o° cLAsS
the 2-V. types in many existing battery- (nm s,
operated radio sets. :
- 1G4
1NS [{3)
(€ 0
L
lilustrated at left are the complete steps B
necessary to convert a Philco type 38-38, in
about | Lour. from 2-Y. to 1.4-Y, operation.

*SERVICING®

CONVERTING 2-VOLT SETS TO 1.4 VOLTS

has been the privilege of the radio Serv-

jceman to endeavor to keep the radio

sets in his community working at top
cfficiency. This at times has consisted not
only in repairing sets because of natural
breakdowns, but also modernization of older
equipment, in order that it might embody
insofar as possible refinements that came
into being after said equipment was already
in use. This condition arises mainly from
the fact that no other industry has ever
made so many improvements in so short a
space of time as has radio.

In some cases the cost is prohibitive, in
others the changes are impractical. How-
cver, when such changes are practical, and
when the cost is within reason, it is to the
interest of the Serviceman that he avail
himself of the opportunity, for in this way
he can build up customer confidence and
goodwill better than any other way that
the writer has been able to find.

All experienced Servicemen will readily
admit that the general public in many lo-
calities has had good reason to look upon
the profession with a sad and distrustful
eye, as there has been, as well as in many
other lines of a comparable nature, quite a
few fellows whose methods were very ques-
tionable. This makes it unduly hard on the
honest Serviceman, and the writer is very
thankful that this state of affairs is now
nuch better, as the common pliers-and-
screwdriver men of the early years have
faded out of the picture, as they can not
cope with the complicated circuits of the
modern allwave sets.

All of the older Servicemen remember the
early conversion jobs brought about by the
change from the old 201A days to the early
clectric sets, Results achieved here were not
always satisfactory.

EVER since the conception of radio it

ENTER THE 2.V. AND 1.4-V. SETS

2-Volt Sets.—Then came the 2-volt set
for rural use. This was quite an improve-
ment over anything yet offered, and looked
like perfection in person, to those who had
heen used to the expense and inconvenience
of the storage battery days. Very little con-
version was attempted at this time as these
2-volt sets also ushered-in the super. that
had not been available up to this time
{except in very expensive or custom-built
sets). This made it undesirable to do other
than to get a new set.

1.4-Volt Sets.—Next we have the 1.4-volt
set that is superseding the 2-volt set, and it
has just about as many advantages over it,
as it had, in turn, over its predecessors, es-
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pecially in regard to economy of operation.
However, worthwhile circuit changes are
notable by their absence. Hence we have the
unique case of a modern radio being ob-
solete because of expense of operation. In
short, we now have many comparatively
new 2-V. sets in use, or traded-in to some
dealer, because of the simple fact that they
cost too much to operate.

This new series of tubes now has a
counterpart for alinost every tube that is
in the 2-V, class. (A glance at a manual of
operating characteristics will show you
how true this is.) However you will find
that some of the types that you would con-
sider not interchangeable, de¢ interchange,
and the writed has yet to sec « set that did
not actually perform better after conver-
giow, than it did as a 2-V. aet! This is due
to the improved operating charactervistics of
the new tubes; as for example: a type IN5
tube has an amplification. factor of 1,160,
which compares with 610 for a type 32, and
360 for a 34, Thus it is only natural that
there should be a decided improvement in
the all-around performance of the conver-
sion job. (If the reader will please excuse
the personal pronoun, I will continue in the
first-person.)

“HOW | STARTED"”

I began to do this work upon the in-
sistence of my local radio dealer. I serviced
sets, but did not sell them; he had a great
many 2-V. sets on hand, and found that he
could not sell them, as few wanted to buy
a radio receiver using from 3 to 7 bat-
teries, when in all probability their neigh-
bor had a set that used onlty 1, So he in-
sisted that I do something to help him out
in regard to what was fast becoming a seri-
ous proposition, as he could not offer much
for a “radio” that had no resale value, es-
pecially in view of the fact that most of
the sets he was selling retailed at only $30,
or only slightly higher, this being a most
popular price range.

Philco—So I took a Philco model 38-38
(see illustration) out to the shop and be-
gan to see what could be done about the
matter. This is a 6-tube set, and is a splen-
did performer as a 2-volt set.

After consulting a manual of tube char-
acteristics, I saw that the set should per-
form in some manner, without any circuit
changes at all. Of course, as preliminary
work, I changed the battery cable to ac-
commodate a 1.4-volt battery plug, doing
this by placing the 67%-. and 135-V. lead
on the 90-V. terminal of the new plug. All
“C” wires were attached to the “B—", so
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there would be no grid bias on .the new
tubes, as they are usually operated with
“0" grid bias. The original tube complement
of this set was as follows: 2—1H4s, 1—1C17.
1—1J6, 1—1E5, 1—1D5. To replace these
tubes, I used these types, respectively: 2—
1G4s, 1—1A7, 1—1G6, and 2—1N5s.

The set did operate, and fairly well at
that, without even realignment of the cir-
cuits. There was a slight tendency toward
circuit oscillation, but slight additional by-
passing in the screen-grid circuit stopped
that. I then made other slight changes that
are shown on the drawing reproduced here.
I made all these changes before I attempted
realignment of the LF. and R.F. circuits. I
theri found that I now had a set that ac-
tually out-performed its previous good rec-
ord, in all except power output, and even
here the ear could not detect this fact, as
the human ear is not very good at such
“measurements.”

A practical “air test”, though, revealed
that it was much more sensitive, and ex-
hibited better daytime reception characteris-
tics; and, at night, selectivity was very
much better., However, I was particularly
well pleased with the fact that the “B”
drain had been reduced to 14 ma. with the
peaks being almost unnoticeable; the “A™
drain, was of course, only 370 ma. (This
compares very favorably with the com-
mercial 4- or 5-tube, 1.4-V. set.) This set
has been in use for many months, now, and
the owner is extremely well pleased.

Sentinel.—I next decided to attempt an
older model. 1 selected a 4-tube Sentinel,
model 80B (or 167S). This is a 4-tube set
with a ballast tube if used with 8-volt dry
“A’ battery. It has these tubes: 1C6, 34,
33, 1F6. 1 used these to replace: 1A7, 1N,
1Q5, 1HS.

I might mention here that it is not only
wise to see that the set iz working properly
in its original stafe, but also. te always
change over the oscillator stage first. In this
way any failure of this stage can be cor-
rected before proceeding farther.

The circuit of a 1A6 or 1C6 will work
perfectly in most cases when wired-up to
fit a' 1A7, but in case you find trouble here,
add about 5 or 6 turns to the primary of
the oscillator coil and' this will remedy the
trouble.

Up to the time of this writing there has
been no duodiode-triode 1.4-V. tube an-
nounced, but as in the case above, both
diodes are tied together so that therefore .
a 1H5 replaces the 1F6. This wilt be found
true in many cases, but even if all 8 sec-
tions of a triple-purpose tube are used
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MDDEL 432-A

The Outstanding Tube Tester Value . ., .
Checks all types tubes including Loctals,
Bantam Jr., 1.4 volt Miniatures. Gascous
Rectifier, Ballast, High Voltage Series, ete.
Filament Voltages from 1.1 to 110 volta.
Direct Reading GOOD-BAD Meter Scale.
Professionul-appearing case witih accessory
compartment large enough for carrying
Modei 739 AC-DC Pocket Volt-Ohm-Milliam-
meter, thereby giving the serviceman com-
plete testing facilities for calls in the field.

. Model 432-A with compartment, Dealer
Net Price....$18.85. Model 432-A in case
less compartment....$17.85. Model 739,
Dealer Net Price.... $9.90.

WRITE FOR CATALOG—Section 161 College Drive

READRITE METER WORKS, Bluftten, Ohio

 EVERYTHING

IN RADIO

This big book serves your
entire needs [t includes sets |
parts and supplies, public ad- |
dress, amateur equipment, test.
ers, kits, {lucrescent lighting
Nllionl“Y known lavontes at
lowest possible prices. Wme

"\. todlv for your copy of thie i
BIG FREE _.-""I
“a.CATALoc P

BURSTEIN-APPLEBEE COMPANY

1012-14 McGEE STREET, KANSAS CITY, MISSOURI

WOODSTOCK

TYPEWRITERS

e RED-CAPS

amaller Dicmeder Dry Electrolytics

" ing.

‘Wiries o Cotalag

SOLAR MTG. CORF. Bayanse, New Jersey
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separately, there is still another solution
that is discussed a bit farther on in this
article.

Crosley,—Some sets will work with al-
niost no circuit change at all. A good exam-
ple of this class was a Crosley “Fiver,”
model 527, using a 1J5, 1C7, 1H6, 1D5 and
1H4. To replace, I used: 1QB, 1A7, 1HG,
1N5 and 1G4. Except for changing battery
connections, the only change in the circuit
was to change the grid connection of the
1H6 from the socket base to the top of the
1H5 tube. Again, performance was all that
could be desired.

Other Sets.—I also changed over, and
was well pleased with the results, many
others such as the older Philcos, Airlines,
Silvertones, ete.

I might add, that the Serviceman should
be very careful to check for leakage all
condensers in the older sets, as this is a
common ailment with them. I have been
well pleased with what I have been able to
do in these conversions, and most impor-
tant of all, my customers have also been
very appreciative. Things like this certainly
do not hurt my prestige: A customer of
inine has a brother who lives quite some
distance away, and my customer told him
to have his set converted. But the local
radio repairman in his locality told him it
could not be done. Is it any wonder that I
am getting not only his work, now, but
also other radio repair work from this
locality, that is much too far away from
me to have come into my shop except for
the above and similar incidences?

SPECIAL PROBLEMS

It is important to remember that many
sets have some means of regulating the
filament current, either automatically by a
ballast tube, or manually by a variable re-
sistor. These must be disposed of. Also there
are numerous ways of obtaining biasing
current, such as biasing cells, from the fila-
ment or “B" voltage arrangement, or “C”
batteries. These must also be properly
taken care of.

T use a 2-V. storage cell in my work of
this nature, using it directly on the filament
of the, set as a 2-volter, and using & variable
resistance and voltmeter to cut same down
to 1.4 volts for the new tubes. When you
have placed your 1A7 tube in the set, leave
the remaining 2-volt tubes in place and
turn the set on. It will now play in a some-
what weakened fashion. You may then
change other tubes in any order desired,
noting that the set will begin to improve,
step-by-step, as the old tubes go out one
by one. Some commercial sets of the 1.4-V.
class are being used with bias cells to give
some bias, this year, so if your set has these
in it, it might be well to try the receiver
with or without, and use whichever ar-
rangement results in improvement, even
though the tube manufacturers list the
tubes to be used with zero grid bias.

I am listing the most common types of
the 2 classes, with their corresponding re-
placement. Of course it is understood that
the older types must have octal sockets to
replace existing sockets, so the new types
can be used. I have found that variations
in characteristics values of 209 or more in-
terchange very nicely.

New 14-V.
Original 2-V. Tubes Equivalents
1C6, 1A7, 1A6 1A7
1H6, 1F6, 1B5/2568 1H5
1D5, 34, 32, 1B4, 1A4, 1Eb IN5, 1P6
1H4, 30 1G4, 1E4
1J5, 33 1Q6
1J6, 19 1G6
1F4, 1Fb 1A5
1G5 1C5
(See text next column.) 1N6
J 4. L }
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If your set uses 2°type 30 tubes or 1H4 .

‘tubes in class B output, you can lessen the

number of tubes in the set, by using a 1G6
to replace them. Should it use a 30-type
tube for an oscillator, try using a 1E4 to
replace it, as this is a real fine oscillator,

If you have a set that uses a triple-pur-
pose tube and all 3 sections are used sepa-
rately, then use a 1H5 to replace it, and
then employ a 1N6 as your output tube,
as it has a diode section built-in, and so
arranged that it is ideal to drive its pentode
output section, that is almost identical
with the regular 1A5. Thus you can achieve
the same results as the circuits were de-
signed for.

Should your 2-V. pentode output not
have the load characteristics of the 1NS,
then you can replace the output trans-
former very economically, as there is a re-
placement transformer that lists for only
65 cents (see radio mailorder catalogs).

The above will give a good idea how
practical it is to convert most of the 2-V.
sets now in use; and show that the pro-
cedure is also economical.

COSTS

The cost of this work is very reasonable.
In some cases it can actually be done for
less than the amount required to outfit the
set with the batteries it normally uses, .of
the heavy-duty type!

The Philco 38-38 will cost as follows
(prices are list): tubes, $7; battery, $3.95;
labor, $3, or a total of $13.95. Heavy-duty
batteries cost from $13.95 to $16.25, so the
saving is readily apparent. And it is well
to note that this heavy-duty set of bat-
teries will hardly give the same hours of
service as will the new battery, it being
necessary to replace the “B” batteries after
about 600 hours of service, while the new
battery will glve ‘about 626 to 676 hours’
service. I am in position to do this work
cheaper than those located in the high-rent
districts, perhaps, but you can raise my
prices, and still be very much in reason.
Also by stocking your own tubes and bat-
teries you can make an additional profit
there that will amount to a nice sum.

It has always been my policy to not only
do all the regular repair work, but to-try
to do all that my customer expects of me.
All contacts that you make will be of mu-
tual benefit, and will add materially to the
income.

I am showing on the diagram the com-
plete steps that are needed to convert a
Philco 38-38. This will suffice to show how
simple it is. Time consumed: about 1 hour,

FEATURE ARTICLES IN THE
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RADIO & TELEVISION
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Lt. Myron F. Eddy, U.S.N., Rei.

The R. & T. Videophone, Part 3
Ricardo Muniz & S. Morton Decker

A Directional Radic Beam Indicator
Leon M. Leffingwell

112 Megacycle (2!/; meters) Airplane
Radio Set A, D. Brandon

A Home-Made Finch Type Facsimile
Recorder Carl Helber

A Compact Kilowatt Transmitter
Larry LeKashman, W2IOP

Radio Patent Digest

Question Box

Radio "Hook-ups" Department
Experimental Radio

JANUARY, 1941

for



www.americanradiohistory.com

*SERVICING®

299 Radio Service Data Sheet

RCA YICTOR MODEL U-50 RADIO-PHONOGRAPH (Chassis No. RC-414C)

5-Tube Superhet.; 3 Bands (540 to 1,720 kc., 2.3 to 7 mc. and 7 to 22 mc.); Portable Radio-Phono Combination; Crystali Pickup;
Mercury Switch for Automatic Starting and Stopping of Phono Motor; AV.C.; Automatic Bass Compensation; Single-ended Tubes;
Power Output [max.] 3.6 W.; Power Consumption, 105 W.
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Schematic diagram of RCA Yictor model U-60 (chassis No. RC4I4C) portable T e ey

radio - phonograph: and sketch showing locations of alignment trimmers. ol 'zo'ao L a0

ALIGNMENT PROCEDURE

Cathode-Ray Alignment is the preferable
method. Connections for the oscilloscope are
shown in the chassis drawing.

Output Meter Alignment.—If this method
is used, connect the meter ucross the voice
coil, and turn the receiver volume control to
maximum,

Test-Osecillator.—For all alignment opera-
tions, connect the low side of the test-
oscillator to the receiver chassis, and keep the

the 530 ke, mark, and
xang condenser fully
meshed. The indicator
has a spring clip for
attachment to the cable.

The corresponding position
of the dial indicator for any
setting of the culibration
#cale, shown at right. is de-
termined by druwing a flne
lne from this polnt on the
bottom calibration to the top
calibrsiion scate. For ex-

ampla, 33° on this scale

A 550 B[lll

Yllll 80l]

lDIl[l 10wl U[]ﬂ

output as low nas possiblc to avoid A.V.C. 9‘%‘!’"b:r?r?“§13598'33 :2 ‘z‘: 0 K 20 3 40 SO 60 70 80 go 00 no 120 130 40 |5o %0 10 wo
action. . the **A* band, ete. b b abaladateddsl Yt ! Ll 4, L) i
Calibration Scale on Indicator-Drive-Cord
Drum.—In most cases it will not be necessary Receiver dial and corresponding 0
to remove the chassis from the dial scale for to 180 deg. calibration scales.
alignment, allowing the dial scale to be used Connett the Tune Tutn Adjust the fol-
for ealibration. However, if alignment if  Steps hilh side of test-osc. recelver lowing for max,
made with the receiver chassis removed, the Lest-osc. to— dial_to— peak output -
calibration scale attached to the rear of the ; OK7T LF. srd L1¢ and LI11 i
drum which is mounted on the front shaft of eap, In 5_‘:;'," 455 ke e gana (2nd I')F' i
the gang condenser must be used. The setting Tl 5 - quiet point trans, <
of the gang condenser is read on this scale. . e ol betweel. L8 and L9
which js calibrated in degrees. The correct “ (ose.) in serleg 499 ke 550-750  ke. (1st LF. 4
retting of the gang in degrees, for each align- with .0l.-mf ** trans.) |
ment frequency, is given in the aliznment 600 ke, :
table. 3 609 k. {323°) L7t
As the first step in R.F. alignment, check e t\;\l;:}m' i Amiand
the position of the drum. The 135° matk on 200 wmf. 1,500 ke, c2 (
the drum scale must be vertical, and directly 1 1.500 ke. f152.4%) & (:"\:’)
under the center of the gang-co r shaft AsliBand
wh;nldthe p:atosbnre fully meshed. ghe drum 3 Repcar sieps 3 and 4 =
is held in place by one set-screw, which must 20 me. v5 .
be securely tizhtened when the drum is in G Ant lead 20 me. ..‘Llﬂ"'ﬁo’d ggﬁ (ml,.)
the correct Pposition. —_— et i an
Pointer for Calibration Scale.—Improvise a T 100 ohms 6 me (G]i';“;, o5 (o=e)*
pointer for the calibration scale by fastening : B Hand C27 (ant.)
a piece of wire to the wang-condenser frame. Antennn lead 700 ko,
and bend the wire so that it points to the 0° & in serles with 1.500 ke. 1132.4°) €8 (osc.)
mark on the calibration scale when the plates 200 mmf. "A** Rand ) <
are fully meshed. *Use minimum capacity peak if 2 peaks ¢an be obtalned. b LBk, -
Dill-lndicator Adjustment.—After fastu\mz +Rock gang condenser slightly while adjusting L7. =

*2Make test-oscillator connection to lug on tuning condenser
stator {oscillator section) in series with .01-mf. condenser.
Note.—Oscillator tracks 435 ke. above sigmal on all bands.

the chassis in the cabinet, attach the dial in-

RCA Yict del U-S0 table .
dicator to the drive cable with indicator at " adio . phor L

radio’- phonograph.
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NEW CIRCUITS IN
MODERN RADIO RECEIVERS

In this series, a well-known technician analyzes each new

improvement in

radio receiver circuils.

A wveritable

compendium of modern radio engineering developments.

F. L. SPRAYBERRY

(FIG. t.}) REGENERATION USED IN R.F.
CIRCUIT TO IMPROVE GAIN AND
SHARPEN R.F. TUNING

Eserson Monkrs EL-360, 361, 362, 373 &
EP.367, 375 & 381.—A predetermined amount
of feedback emergy from the wmixer plate
circuit to the mixer control-grid is intro-
duced into the circuit to improrve the K.F.
seleetivity, and hence, reduce the image re-
spousc and also add R.F. gain to the cireunit.

By reason of the plate-cireuit loop coupled
to the loop antenmna. as shown in Fig, 1, a
maximum amount of feedback somewhat
below the critical point of oscillation of the
mixer R.F. section is obtained. While the
degree of regeneration varies within the
broadecast band, it is never excessive nor too
low to have the desired effect in the receiver.
The 1st L.F, primary acts as a high-pass
filter to R.F., and hence, has little oppesition
to the R.F. feedback commonent.

(FIG. 2.)] SHUNT-IMPEDANCE-COUPLED
T.R.F. CIRCUIT

" SILvErTONE (Seaks. Roesvek & Co.)

MobpEL 5701.—This circuit arrangentent per-
mits @ common condenser gang yround, and
an A.V.C.-phono econnection to be made in
the conventional manner in a T.R.F, set.

Usually the detector tuning condenser re-

410

No. 40

quiring an isolating unit to close the tuned
circuit is not suitable for switching to
phonograph operation without a switching
system which makes certain eircuit changes.
These circuit changes being made in high-
frequency circuits have the usual limitations.
This problem has been solved for T.R.F.
sets by the ecircuit shown in Fig. 2.

(F1G. 3.) DOUBLE-SECTION TONE CON-
TROL

PuiLco MobeL 41250 & 41.255.—A 2-ele-
nent resistance in one unit makes posnible
independent and complete control of tone
both . the regular seleetive bypass method
and by wmodifying the bass compensator
cirenit.

Each of these elements has o value suited
to its own ¢ireuit and for the most complete
coverage of the range of both the regular
tone control and the bass compensator.
Moreover, according to the cirecuit, Fig, 3,
the range of one is completed before the
other starts into action. With only one re-
sistor of any value the total range of both
would be limited and some sacrifice of each
would have to be made for the other. The
bass compensator requires a much larger
resistance value for full variable range than
the tone control.

RADIO-CRAFT
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[FIG. 4.) SHOULDER STRAP ON "PER-
SONAL” RADIO SET USED AS LOOP
ANTENNA

Pui.co Monerl PT, 89.—By wiring the
carrying showlder strap for use as a loop
antenna in this portable radio, the area of
the loop while in use is greatly increased,
thus improving the signal pick-up.

Because of the fact that the loop is flexi-
ble and may assume different shapes, it is
not practicable to tune it. Its inductance
changes with its shape. Also, to prevent it
from having serious detuning effect on the
input tuned circuits of the set, it is loosely
coupled to the input. Inductive coupling is
necessary to prevent capacity effects of the
loop which will vary widely in use. The loop
and input circuit are shown in Fig. 4.

(FIG. 5.) IMPROVED RADIC-PHONO

SWITCHING SYSTEM

GeENersl ELecraic Moner J71. In the
Radio - Phone switehing circuit 18 included
the volume control and the LF, filter so that
for rudio reception the cirendt will be wor-
mal while for phenograph reproduction the
diode-return in divectly gronnded and the
LF. filtcr is in the phonograph input to the
rohine control.

In the first place this position of the LF.

=2 5
-
=
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filter, as in Fig. 5§, provides an impact filter
so that no matter where the volume control
is set the switching operation may be com-
pletely silent. Moreover, there is no audio
drop across the 47,000-ohm LF. filter section
in-the phono position arising from reception.
Because no A.F. is developed, there is no
chance of any audio pick-up from this source
due to capacity effects.

FLUORESCENT LIGHTING

(Continued from page 406)
strike at temperatures as low as zero de-
grees F., early blackening and short life
may result f rom low-temperature operation.
v It must be emphasized that the above
statements concern the temperature of the
bulb. While all fluorescent lamps are of low
watts rating and relatively cool, there is
obviously some generation of heat.

Thus, the bulb may be considerably
warmer than its surroundings unless cooled
by moving. air. The protection afforded by a
reflector is often sufficient to trap enough
heat to assure satisfactory lamp operation
even at freezing temperatures. Better re-
sults will be achieved by the use of a cover
glass for the reflector or some other means
of directly protecting the bulb. Auxiliary
heating may be employed (resistance coils
or incandescent lamps in the same en-
closure) but this should be necessary only
when it is imperative to have maximum
light output at all times or when extremely
low temperatureu are continuous. .

Above 120° F., the light output also drops
but not nearly as quickly as with low tem-
peratures. Up to 200° F., an approximation
for field use would be a 1% light decrease
for a 3 deg. bulb temperature increase. Tem-
peratures above 200° F. are rarely encoun-
tered where fluorescent lamps are con-
sidered applicable.

The change in light output is due largely
to the change in character of the arc dis-
charge which alters the relative amount of
ultraviolet generated and thereby affects
the subsequent production of light by
fluorescence.

Because of the changes in arc characteris-
tics at low temperatures, fluorescent lamps
may not operate satisfactorily on circuits
econtrolled by glow relays. At temperatures
below freezing, the high voltage existing
across the lamp may cause the switch to
alternately open and close which prevents
the arc from being established.

{12) RADIO INTERFERENCE

The fluorescent lamp, since it is an arc
discharge, may cause radio interference.
The exact nature of this interference is
being actively studied and it is reasonable

to assume that some of the effects will be:

eliminated gradually. Well grounded fix-
tures, short leads from lamp to rcactance,
metal mounting for sockets, all aid in pro-
ducing a trouble-free installation,

Interference does' hot seem to be cumula-
tdive. That is, 10 lamps would causc only
slightly more than 1 lamp. By, cutside an-
tennas or other means, increased ratio of
signal to interference can lessen the effect
of any disturbance. Under certain condi-
tions, a condenser from each side of the
line to ground at the receiver may be
needed although most of the better grade
radio sets are protected in this*way. In
general no trouble will be met if the set is
8 ft. or more from the nearest lamp.

(13) NOISE

With any reactor or high-reactance trans-
former, there are certain to be some audible
frequencies generated by the alternating
magnetlc force pulling on the iron lamina-
tlons,__quorescent auxiliaries are now de-
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Not only see the signal but see the QUALITY.

What happ to the 1 between the
antenna and speaker of a typical superhetero-
dyne? Does it pass the RF, Mixer and Inter-
mediate stages fres ol distortion? Can you
actually ses the QUALITY of the signal as it
is converted and amplified through the suc-
cessive stages?

Can you check the QUALITY of the gen-
erator signal at the antenna post (D)? Is it
amplified free of distortion to the input of
the first detector (E)? Did the first detector
produce a modulated signal with similar
characteristics of the supply signal (F)? In
addition to the gain of the L.F. stages, can
you immediately see distortion which can be
caused by defective tubes and open by-pass
condensers? Do these stages have excessive
hum, possibly originating at the [lirst detector
as modulation hum. or is it introduced by a
defective component of the power supply
(G. H. and I)? Is the second detector rec-
titying or is it introducing distortion caused
by a defective tube which will not ghow up

VEDOLYZE

MODEL
560-A

on a standard tube tester or signal tracer
which indicates amplitude only? Do you
have a idal al the
outputs of the audio ampliliers such as . K,
and L, or is it ragged. indicating tube or
hum distortion which can be readily located
by a dynamic signal analyzer which will in-
dicate the condition or QUALITY of the sig-
nal as well as the gain or losses?

The Model! 560-A Vedolyzer is not a mere
signal tracer, it is a complete Dynamic
Analyzer which will show you what the
signal looks like in addition to indicating the
existence. abaence. gain or amplitude.

h

Tesling for hum, distortion and any of
those troubles which require more than an
ordinary signal tracer is just part of the rou.
tine for the Vedolyzer. Think of the require-

- ments Yyou will have to meet before you
purchase dynamic testing apparatus. You will
need more than a signal tracer to determine
the QUALITY of the signal—The Vedolyzer is
a revelation in meeting the {ull requirements
of the modern service laboratory—an instru-
ment for COMPLETE DYNAMIC ANALYSIS.

For full information on Model 560-A and
complete Catalog of new, 1941 SUPREME
test ecuipment. write

SUPREME INSTRUMENTS CORP.
DEPT. 'RC-11
GREENWOOD. MISSISSIPPI

signed to minimize this inherent ‘“hum”.
Frequently a hum is changed to noise by
amplification due to the mounting of the
auxiliary on some resonating surface. Good
installation practice calls for (1) stiffening
of long troughs; (2) sound deadening such
surfaces where stiffening is difficult; and
(38) fastening auxiliaries by screws with
sound insulating slceves, washers. and pads
to prevent the transmission of hum.

It is probable that hum will never be
completely eliminated from some types of
auxiliaries because of commercial and eco-
nomic limitations. However, certain well-
made auxiliaries, particularly of the 2-lamp
type, are now available in which hum is only
audible when the unit is close to the ear.

Hum is usually not objectionable in fac-
tory spaces or other areas where. noise al-
ways prevails to a certain degree. However,

1941
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in quiet rooms, or when the light source
operates close to the user, the hum may be-
come annoying and it may be necessary to
locate auxilinries at a remote point or in
sound-proof cases. Hum or noise is additive,
so that a single unit which ma) not be ob-
jectionable might be combined with suffi-
cient other units to require special atten-
tion.

(14) VIBRATION

While no doubt extreme vibration will
have a damaging effect on the life of fluores-
cent lamps, they appear to be able to with-
stand more than the ordinary conditions en-
countered in lighting service. The arc itself
is unaffected.

This article has been prepared from data
supplied by courtesy of Westinghouse Elec-
tric & Mfg. Co
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This representative circuit, of a model F.M. _receiver, serves to illustrate the points on servicing these receivers discussed by Mr. Gaffney.

F.M. SERVICING POINTERS

Many of the most recent articles concerning Frequency Modulation receivers have

been devoted to analysis of the principles of operation. The following article, how-

ever, deals with the more specific problems, important to Servicemen, for obtaining
maximum performance from currently-available F.M. sets.

which surround any new type of ap-

paratus from the Serviceman's stand-

point, there are many points of simi-
larity between a Frequency Modulation re-
ceiver and an ordinary high-frequency Am-
plitude Modulation receiver.

The superheterodyne circuit, with or
without a stage of preselection, is uni-
versally used and many of the testing pro-
cedures used on A.M. receivers can be trans-
ferred directly to F.M. receivers. The usual
faults, for instance, such as open or shorted
condensers, or open resistors, are equally
as likely to occur with one type of receiver
as with the other; and the usual methods
such as those employing channel testers,
cte., for ferreting out and correcting these
troubles are employed.

TO begin with, despite the bugaboos

RECEIVER DIFFERENCES

There are however several points of dif-
ference in the 2 receivers. The most impor-
tant of which are the wide-band L.F. ampli-
fier employed and the entirely different
method of detection used. As regards the
I.F. system, a reasonably-wide-band system
must be employed and this must be ob-
tained without sacrifice of gain, since the
noise-reducing ability of the receiver is de-

412

F. J. GAFFNEY

termined primarily by the degree to which
the limiter tube is saturated, and this of
course depends upon the LF. voltage fed
to the control-grid of this tube. The I.F.
systems used for frequency modulation
usually consist of 2 stages, exclusive of the
limiter, and the gain from converter grid
to limiter grid is of the order of 10,000
times. The high gain required in the I.F.
system increases, of course, the possibility
of instability unless all leads are kept at
minimum length and components properly
located on the chassis. The Serviceman is
not primarily interested in design, but the
above information is none the less valuable
since in the replacement of any components
in the 1.F. system it must be borne in mind.

TYPICAL F.M. SET

The dingram of a typical frequency modu-
lation adapter is shown in Fig. 1. This unit
is designed to work into the audio-frequency
system of an existing amplitude modulation
receiver or into any high-fidelity audio
system such as the one shown. As far as
the circuit diagram is concerned it is typical
of many fregquency modulation receivers.

It will be noted in the I.F. amplifier of
this unit that all of the bypassing of
screen-grids and decoupling plate resistors

RADIO-CRAFT
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is done to the cathode of the tubes, rather
than to ground. This has been found to
materially increase the stability of the unit,
and is a suggestion, which may be of value
to the Serviceman who may be confronted
with instability problems.

The layout of the receiver, whose wiring
diagram is shown in Fig. 1, is clearly shown

Underside view of a representative F.M. receiver.

JANUARY, 1941
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in the photograph (Fig. 2). Note that the
screen-grid and decoupling bypass con-
densers are mounted vertically thus serving
as a shield hetween the plate and control-
grid circuits.

While the amplifier should be reasonably
wide in its acceptance band, the problem of
selectivity is by no means absent. It has
been found that the LF. system may be
down 10 times 100 kc. away from the center
frequency without any noticeable difference
in audio quality resulting. The alignment of
the I.F. system is perhaps best accomplished
by means of a frequency wobbler. Unfortu-
nately however, a unit is not believed to be
available which has sufficient swing about
a center frequency of 2 to 5 me. (the cus-
tomary F.M. LLF. band).

A method which will give entirely satis-
factory results is that of aligning the LF.
system for maximum gain at the center fre-
quency and then checking the response at
100 kec. either side of center, noting the
symmetry of the system. For all L.F. and
R.F. alignment a meter placed in the grid-
return of the limiter load resistance (point
“X" in the diagram) is by far the most
useful indigator. A 0 to 5 ma. meter can
conveniently be used for this purpose. Up
to about 4 or 5 ma., the limiter current is
nearly directly proportional to the I.F. volt-
age developed in the limiter grid.

The other point of similarity between
amplitude and frequency modulation re-
ceivers is in the detection system. The most
comnionly used type of detector is shown
in Fig. 3. The alignment of this detector
must be done with great care since it is the
most important factor in the receiver’s
ability to give noise-free reception.

The detector system is aligned in the fol-
lowing manner: A vacuum-tube wvoltmeter
or a d’Arsonval type meter having a re-
sistance of 10,000 ohms/volt and a 0-50 or
0-100 volt scale should be connected be-
tween point A and ground. A signal of the
intermediate frequency is then fed to the
control-grid of the converter tube and its
amplitude then adjusted until a current
of about 5 ma. is indicated in the limiter
grid current meter., Condenser Cl is then
adjusted until the voltmeter gives zero read-
ing. A bakelite alignment tool without any
metal tip should be used for this adjust-
ment. The body-capacity effects to the rotor
of C1 are very noticeable and it will be
found extremely difficult to adjust this con-
denser with any other type of alignment
tool. Having adjusted C1 to obtain zero
reading of the voltmeter, the frequency of
the signal fed to the mixer grid is made
50 ke. higher than the LF. and the reading
of the voltmeter noted. It may be neces-
sary to reverse the connections to the volt-
nieter if the wrong polarity of voltage is
obtained, unless a center-scale meter is be-
ing used. The frequency is then made 50
ke, lower than the LF. and the voltage,
which will now be in the opposite direction,
is again noted.

The voltages obtained for 50 ke. above
and below the center frequency should be
equal. If they are not equal the condenser
C2 is varied slightly and the process repeat-
ed until equal voltages are obtained. It is
then necessary to reset condenser Cl to give
zero voltage at the correct LF. It will be
found that the setting of C2 can be varied
over a rather large range without materially
affecting the setting of C1. The latter con-~
denser, however, must be accurately set.

TUNING INDICATOR

There are 2 places in the receiver where
a tuning indicator such as a 6U5 cathode-
ray indicator may be employed. One is
across the limiter grid resistor and the
other is across the discriminator network
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Solves any Ohm’s Law problem with one setting of the slide

There'- nothing el-e like it! It
the handiest Ohm's Law Ciliu-
Iator  ever madp—peciallv - d
signed for you by Ohmite Engi
neers, Gives the anower e am
Ohm': Law problim  with  «n
etting of the dide, ~imple, caa

complete. Requires no slide rule

knowledge. Al values are direet
reading. Cover: the range of o

52 fight with QHIMITE

RELRATATE -~ BORIETHER - TAF AWITENLR
s

rent-. rest-tance-, wattage-  and
voltuge= commonly used in radio
md commereial work., Al ha-
vonvenient Stoek Unit Selector—a
etting of the :lide tell- the -tock
number of the resistor or rheostat
vou mav need. Size 415" x97,
Availuble to you for enly 10¢ to
cover handling ecost. At your Job-
ber. or =end e in voin nos.

OHMITE MANUFACTURING CO.
4834 Flournoy St., Chicago, 1llinois
10¢ in Coin Enclused Send Ohm's Law
Calculator.

Name_
Address -
City __ State

I lin Craft—T»n
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from point A to ground. Both positions have
disadvantages. If the “eye” tube is placed
across the limiter grid resistor, maximum
closing of the eye may not be exactly the
correct tuning point unless the receiver is
perfectly aligned. The correct tuning point
is for minimum noise rather than for maxi-
mum signal. Minimum noise is indicated by
discriminator balance, that is, when the
voltage from point A to ground is zero.
A tuning eye does not lend itself to meas-
uring this voltage very well, however, since
the voltage goes positive and then negative
when the receiver is tuned through the de-
sired station. Nor does an eye in this posi-
tion indicate the signal strength

The gain of the receiver is adjusted untjl
a current of about 8 ma. flows in the limiter
grid resistor. This can best be aceom-
plished by means of an LF. gain control.
The desired signal in the limiter contrel-
grid can be indicated hy a tuning eye ar-
ranged so as to just close when 3 volts nega-
tive appears across the limiter grid re-
sistor. A.V.C. should not be used unless it
is of the delayed type, such that about 30 V.
at the intermediate frequency is developed
at the control-grid of the limiter before the
A.V.C. system begins to act. An A.V.C. sys-
tem which is not delayed can seriously
hamper the noise-reducing capabilities of
the receiver. If a delayed A.V.C. system is
used it may be checked by means of a
vacuum-tube voltineter across the A.V.C.
network. This meter should give no indica-
tion until about 3 ma. flow in the limiter
grid-return, as indicated by a current meter
placed at this point in the circuit.

This article heg been prepared from data
supplied by courtesy of Browning Labora-
tories, Inc.
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POPULAR PRICE

WITH REAL MUSICAL QUALITY!

verything you heed to hrlng customers lnlo

re for rocords aml keep them coming back

Quallty cr¥stal plckup, nel! -unlng sllem

rhn MIRNG motor (algo In 23, le and AC-DC)
bullt in high fdelity nmmmer BN

thoukh model WHlustrated retalls at 314.83 the ex-

collence of tone in 20 good that dealers use it as

ecord ﬂ(-mnnn rator. GEE and HEAR

Musi MAS‘I’EH MANUFACT%HING co.
508 South Dearborn St. hicago, [ilinols

DUMONT

Precision Built Condensears

af your nearest jobber or wrife fo

DUMONT ELECTRIC CO., INC
IM-G06 BROADWAY HEW YORK. K. ¥.

FAPER — MICA — ELECTROLYTIC

CANADIAN
SERVICEMEN

can now purchase SUPERIOR Test Equip-
ment_ direct from Radip Parte Supply Co.,
962 Bleury St., Montreel Canada. They stock
our complete line. Sce pages 419, 421, 423 in
this issue.

SUPERIOR INSTRUMENTS CO.
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F.M. 24-WATT AUDIO AMPLIFIER

This wide-range amplifier, which was poartially described in o pre-
ceding issue, incorporates a new A.C.-D.C. balancing circuit. It is the
perfect auxiliary for use with Frequency Modulation tuners, as it
passes 13 to 30,000 (x=1 db.) cycles, and has a noise level of 75 db.
below rated output. Distortion is only 1% total harmonics at average
working level! Push-pull balanced negative-feedback is incorporated.
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conventiona! transformer- and resis-

tance-coupled amplifiers, a <¢ombined

D.C.-A.C. balancing circuit was de-
veloped. The D.C. balancer provides for
automatic audio-drift correction under
static conditions. The A.C. balancer pro-
vides for automatic signal balancing under
dynamic conditions.

Stated in other words, the static balancer
(D.C. corrector) automatically compensates
for a very wide variation in plate resistance
characteristics of input tubes. It prevents
unbalance in the output stage with change
of emission characteristics within the input
stage. The dynamic balancer (A.C. cor-
rector) automatically compensates for a
very wide variation in voltage amplification
of input tubes. It prevents the application
of unbalanced signals to the control-grids
of the output stage.

IN an effort to surpass the stability of

THE DYNAMIC BALANCER
(A.C. CORRECTOR)

The easiest way to understand the operat-
ing principles of this unusually effective
circuit is to analyze the basic operating
principles of the screen-grid tube. This tube
is normally used in a conventional manner,
i.e.,, by applying a control voltage to the
control-grid; a “B-+" voltage, adequately
bypassed to the screen-grid; a “B+” volt-
age, through the load resistor to the plate;
and, its suppressor-grid connected to cathode.

If these elements are viewed fundamental-
ly as diagrammed in Fig. 1, it will be noted
that all of the grids are in the electron
stream. This means that any one of them
ean be used as a control-grid. Naturally, the
further away the grid is from the emitter
(cathode), the less control it has upon the
electron stream. If the grids are labelled
G1, G2, and G3, in order of their distance
from the cathode, these notations will cor-
respond to control-grid, screen-grid, and
suppressor-grid, respectively.

Figure 2 shows a standard circuit, where-
in the input signal (e) is applied to the
control-grid, a signal Vae will appear at the
plate. This voltage will be out-of-phase with
the input signal. If the screen-grid bypass
condenser, C, is disconnected, and the volt-
age e is applied in series with the condenser,
as illustrated in Fig. 3, & voltage Va’e will
appear on the plate. Va may be defined as
the control-grid to plate voltage amplifica-
tion. Va’ may also be defined as the screen-
grid to plate voltage amplification. It is
therefore obvious that the secreen-grid can
be used as a control-grid. This particular
application is important as it plays a prime
role in our dynamic balancer,

The suppressor-grid may likewise be
used as the control-grid in which case, the

RADIO-CRAFT
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PART 1I

I think the dynamic and static
balancing circuit described in this
article is one of the most interest-
ing circuits I've ever developed. It
shows what unconventional things
can be done with conventional tubes.
This circuit should find wide appli-
cation in all standard all-push-pull
resistance-coupled circuits as well
as direct-coupled jobs. What it does
for hum reduction and extension
of the audio range is almost un-

believable.
A. C. SHANEY.

voltage which appears at the plate would be
equal to Va”e (wherein Va” may be looked
upon as the suppressor-grid to plate voltage
amplification).

PRINCIPLES OF DYNAMIC BALANCING
With the above phenomenon kept in mind,
a review of fundamental balancing circuits
will further simplify the operating prin-
ciples of the dynamic balancer. If an A.C.
generator E is applied to a series resistive
network R1, R2, as illustrated in Fig. 4, the
voltage {E) appearing across R2 is equal to
R2E
~————. Expressed mathematically, it
R2 + R1 R2E
becomes e=—,
R2 4+ R1
If another identical generator F is con-
nected to a similar resistance network R1,
R2, the voltage (f) which appears across
R2E
R2 is likewise equal to ———— ., If both
R2 + R1
circuits of Figs. 4 and 6 are connected to-
gether, so that R2 becomes a common re-
turn, Fig. 6 results. If the generators E
and F are so adjusted as to be equal in po-
tential but opposite in phase, and R1 = RY,
the following voltage conditions are present:
(1) The voltage across E (e) is obviously
equal to the voltage across F (f).
(2) The voltage across Ri (e1) is equal
to the voltage across Ri' (e').
(3) As the voltages are out-of-phase, it
is also obvious that the voltages
across R2 will cancel, and equal 0.
(4) The voltages across X and Y (e xy)
will also cancel and be equal to 0.
The above conditions are prevalent only
when the generators are opposite in phase
and of equal potential. If we assume, how-
ever, that one of these generators drops in
voltage, let us say to 509, of its original
value, it is apparent that the total difference
will be equal to e—f or e xy. With an un-
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balance in the generators it is further ap-
parent that complete cancellation will not
oceur across R2. In fact, some of the larger
voltage will appear at this point. This volt-
age (e’ xy) is equal to
R2 R2
E —— —F ————
R2 + R1 R2 + R1
An examination of this formula shows that
as R2 is increased, more of the unbalanced
voltage appears across it. If this voltage
unbalance (e’ xy) is applied back to F,
so0 as to increase its voltage output, it is
obvious that some balance will automatieally
be obtained.

=e' xy

THE DYNAMIC PLATE BALANCER

How this is actually done in the awmplifier-

can best be indicated by redrawing Fig. 6
and replacing E and F by their respective
tube circuits, as indicated in Fig. 7. In this
circuit, the push-pull generator EF, takes
the place of the original generators E and
F. R1 becomes the independent plate loads
of both tubes, while R2 becomes the common
degenerative resistor. If both tubes A and
B have identical voltage amplification char-
acteristics, the voltage which appears across
R2 will be 0. On the other hand, if A has
twice the voltage amplification of B, then
a portion of this difference will appear
across R2.

A typical example is given in Fig. 8,
wherein the plate load resistors R1 equal
100,000 ohms each, the contmon degenerative
resistor R2 is equal to 400,000 ohms. If we
assume that the voltage amplification of one
tube (A) is 20, and the other tube (B) is
10, and if a balanced push-pull signal (grid-
to-grid of 2 volts) is applied to the input
of the circuit, the voltage which appears at
the plate of A is equal to say, +20 volts
(the voltages indicated are instantaneous
A.C. voltages). The voltage which appears
at the plate of B is equal to —10 volts, If
these signals are out-of-phase, there will
be a total voltage difference between both
plates of 30 volts (for ideal conditions,
there should be a total voltage difference of
either 20 volts [if both plates have 10 volts
each] or 40 volts [if both plates have 20
volts eachl).

The portion of the voltage developed by
plate A which appears across the 400,000-
ohm resistor, is equal to

400,000 4
+ 20 X - . =20 X — =416
400,000 -+~ 100,000 5 volts

The portion of the voltage developed by
plate B which appears across the 400,000-
ohm resistor is equal to

400,000 4
—_—10 X —— =0 X —=—8
400,000 + 100,000 5  volts

The cancellation which occurs across the
400,000-ohm resistor is equal to 16 —8 or
+ 8 volts. This instantaneous value of + 8
volts is fed back to the screen-grids of both
tubes to affect further automatic connection.
Before considering the balancing action of
this voltage, let us briefly look inte the
screen-grid circuit.

THE DYNAMIC SCREEN-GRID BALANCER

The fundamental principles involved in
the dynamic screen-grid circuit are virtually
identical with those for the plate dynamic
balancer. There arc, however, 2 important
exceptions.

In our conventional circuit of Fig, 2, it
will be noted that the screen-grid was by-
passed to ground through C. If this con-
denser is entirely rentoved, a voltage will
appear at the screen-grid, which is equal
to Va™e (Va™ being the control-grid to
screen-grid voltage amplification}. If the
rest of the cirenit of Fig. 2 remains un-
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changed, it will be found that the voltages
Vae and Va'"e will be in-phase. The voltage
Vae however will be decreased. This is
caused by the degenerative action of the
voltage which appears at the screen-grid.
Its degenerative action can best be analyzed
by referring again to Fig. 1. If a positive
instantaneous voltage is applied to Gl, the
electron stream is increased. The increased
current through G2, produces a drop across
its supply resistor. This, in turn, decreases
the applied potential of C2 to retard the
flow of electron streams to the plate. As
the control-grid to screen-grid voltage am-
plification increases, the control-grid to
plate voltage amplification decreases. Very
large signals can easily be handled by the
screen-grid under this condition.

Figure 9 shows the elements of the dy-
namic screen-grid balancer circuit, ar-
ranged to simulate the plate dynamic
balancer of Fig. 8. It will be noted, however,
that an essential difference is the inclusion
of the condenser Cg2. If the control-grid
to screen-grid characteristics are identical
in both tubes, complete cancellation of the
voltages which appear at both screen-grids
will take place, as discussed for the condi-
tions illustrated in Fig. 6. Let us assume
for a moment however, that the control-
grid to screen-grid characteristics of tube B,
are lower than that of A. This naturally
means that complete cancellation will not
take place across both screen-grids and a
residual potential will appear at.the screen-
grid of tube A. This voltage will then drive
the screen-grid of B in a very conven-
tional resistance-coupled circuit, which can
easily be perceived by redrawing Fig. 9,
as indicated in Fig. 10.

Here it will be noted that the screen re-
sistor R3 of tube A acts as an equivalent
“plate load”. Condenser Cg2 assumes the
role of the common coupling condenser.
The screen-grid of B acts as the control-
grid. The voltage which appears at the
plate of B will be out-of-phase with that
which appears at the plate of A because
of the following reasons: when the con-
trol-grid of tube A is being used as a driver,
and it becomnes instantaneously positive,
both the plate and its screen-grid become
instantaneously negative. The negative
screen-grid of tube A is coupled to drive
the screen-grid of tube B negatively. This
in turn produces an instantancous positive
potential at the plate B.

With correct selection of values, this cir-
cuit may be made to operate as a perfect
inverter, and shows how complete balanc-
ing may be attained even though the con-
trol-grid of tube B is entirely inoperative.
In actual practice, however, such a condition
is rarely encountered. What usually hap-
pens is the control-grid to screen-grid volt-
age amplification of both input tubes are
not always equal. This c¢oupling circuit
equalizes the difference within the first
stage so that practically equal but op-
positely-phased voltages appear at the
push-pull output plates of A and B.

In addition to the dynamic screen-grid
balancer and the dynamic plate balancer,
there is an auxiliary regenerative halancer
which comes into play when the common
coupling resistor of the plate supply, R2
is coupled to the common coupling resistor
of the screen supply, R4, through con-
denser Cg3, as indicated in Fig. 11. If we
redraw this schematic again so as to take
the form of a more familiar coupling eir-
cuit, we have Fig. 12. Here, it will be noted.
the full potential difference which appears
across R2 (400,000-ohm resistor of Fig. 8)
is applied through Cg3 and through both
R3 resistors directly to the screen-grids of
both tubes. If we ussume that the control-
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grid to screem-grid voltage amplification
of both tubes is equivalent (for simplicity
of explanation), then the residual in-
stantaneous +8 volts of Fig. 8 is applied
directly to both screen-grids without any
additional cancellation. This instantaneous
positive voltage also acts as a driving volt-
age to the screen-grid of tube B to further
increase the negative swing of its plate.
In actual practice, circuit values can be
adjusted to automatically correct for any
desired range of variation between tubes.
Laboratory tests, however, simplify the
determination of optimum values for maxi-
mium D.C. static correction, maximum A.C.

.dynamic correction and minimum loss of

overall gain.

LABORATORY TEST SET-UP

For checking the degree of balance ob-
tainable, the laboratory equipment indicated
in Fig. 13 was used. The coupling trans-
former T1 was used to obtain a push-pull
signal. Two vacuum-tube VU meters were
used across each half of the push-pull input
signal to enable exact adjustments of input
voltages. Individual calibrated attenuators
were used to vary the amount of input
signal fed into each half of the push-pull
stage.

Tt was found that when full signal was
fed into one grid and no signal into the
other, a 50% balance occurred. In other
words, one output grid developed a voltage
50% of the other and exactly 180° out-of-
phase. With a 509 variation in input signal,
80% balancing occurred. In other words,
when half as much signal was fed into one
input grid, as compared to the other, its
associated output grid had 4/5 of the volt-
age which appeared on the opposite push.
pull output grid. This signal was also
exactly 180° out-of-phase. Both of these
conditions represent extreme abnormalities.
Over 100 combinations of input tubes were
checked for variations in voltage amplifica-
tion. It was found that the greatest varia-
tion of tubes produced a difference of less
than 5% between both output grids.

How this output grid voltage is further
balanced by the action of the feedback
circuit will be explained in the next issue
of Radio-Craft. In the meantime the author
will be pleased to answer any questions
relative to this new static and dynamic
balancing circuit. Address all inquiries care
of Radio-Craft (and please include a self-
addressed and stamped envelope).

NEWS SHORTS

“The War Department appreciates the
great power of radio in reaching, effectively,
the great mass of the people of the country
with any message or program in a minimum
of time,” said Major-General E. 8. Adams,
Adjutant General of the U.S. Army, in a
letter to the N.A.B. The reference was in
connection with the use of radio by the
Army at the recent maneuvers in northern
New York, and the 69 action broadcasts
which were made.

Stewart-Warner’s radio-division manager
accomplished the seemingly impossible feat
of addressing 78 distributor-dealer meet-
ings held in as many cities throughout the
U.S., by sending to each group a sound-
recording of his talk on the new models.

L L ] L ]

Quite appropriately, Fischer Musical In.
strument Co., Inc., now handling the home-
recording device called the “Recordio,” took
over sponsorship of WMCA’s “Radio News
Reel” featuring a resumé, on phono records
(transcriptions), of sound-recorded news
of the week.
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Here are the complete con-
struction details of an Ultra-
Modern Noise Locator as. es-
pecially designed for Radio-
Craft by a well-known engi-
neer. Frequency coverage:
140-425 ke., 540-1,600 kc.
and 2,500-7,000 kc. A built-
in .Wien Bridge permits os-
cillographic study of inter-
ference on A.C. lines (with
the line frequency.. removed
by the Bridge). This locator
was designed to meet all pos-
sible néeds of Servicemen
who wish to specialize i com~ -
merctal interference work.

<€ 'A.—Qperation of: lnhrierencc Locafor with the

8.—Top-rear-view :af the chassis.

C.—Urderside of ‘the chassis. ‘D.—Exploring_coil in

useé measuring the interference rad.ahon'mhnsuy
from a fluorescent lighting. unit.
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INTERFERENCE LOCATOR

finding a welcome increase in their in-

come through the medium of the public

demand for radio installations free fromt
avoidable interference. All types of man-
made radio interference may be classed as
“avoidable” and, in most cases, the set own-
ers or the operator of the device producmg
the interference are willing to pay the cost
of installing suitable filters, provided that
they are certain of getting something for
their money.

INCREAS]NG numbers of radioc men are

REQUIREMENTS

Radio interference filters are today avail-
able for abnost every conceivable type of
interference-producing device, but proper
installation of the correct filter is necessary,
if satisfactory results are to be obtained.
A suitable portable radio receiver is a valu-
able service tool in locating the source of
interference and in checking the effective-
ness of the filter installation. While the or-
dinary portable battery-operated receiver,
cquipped with an output meter, is better
than no receiver at all, it is not sufficiently
versatile to be used as a rcally satisfactory
interference locator.

The receiver, or Interference Locator, to
be described in the following paragraphs
has been used for the past few months for
almost all types of radio interference work,
ranging from household vacuum cleaners
to large marine generators, and has been
invaluable in making & rapid diagnosis of
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each problem. It weighs about 21 Ibs,,
complete,

The frequency range of this modern In-
terference Locator is as follows: Band No.
1 (L.W.), 140 to 425 kec.; Band No. 2 (B.C.),
540 to 1,600 kc.; and, Band No. 3 (S.W.),
2,500 to 7,000 kc. This range covers the
standard broadcast band, the longwave air-
craft radio range and weather report band,
and the high-frequency airline communicu-
tion band. The high-frequency band also
covers most of the murine band-—ship-to-
ship, ship-to-Coast Guard and ship-to-shore
radio telephone. The Locator will be found
extremely useful when making radio in-
stallations in small boats where most of
the electrical system is in open wiring.

CIRCUIT FEATURES

The circuit of the Locator, except for the
input and meter circuits, is a conventional
battery superheterodyne, but does not use
A.V.C, since the manual sensitivity control
makes it more convenient to make com-
parative measurements of interference
levels in different positions.

Output Mecter—The output meter is a
0-100 microampere meter and is used to
measure battery voltages as well as audio-
frequency and radio-frequency carrier
levels. The meter switch connects the meter
in the circuit selected. As a D.C. voltmeter
“A” and “B” battery voltages are read with
a sensitivity of 10,000 ohms/volt. The “A”
battery range is 2 volts full-scale and the
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“B” battery range is 100 volts- full-scale.
The readings of the A.F. and R.F. scales
are arbitrary units and are merely used for
reference. The “A.F. HIGH” range is about
5 times that of the “A.F. LOW”.range. The
diode plate of the 1D8GT tube is used as a
rectifier for the audio and carrier voltages.

Loop Antenna.—The input circuits of the
Locator provide for both radiation noize
and conductive mnoise measurements, the
latter being very effective in checking the
“before-and-after’” results of the installa-
tion of line filters and in checking the
amount of interference present in different
wiring circuits in a given lpcation.

The loop antenna may be used for de-
termining the best plane in which to locate
a receiving antenna. It may also serve as
an emergency direction finder, although it
does not have sufficient accuracy to be used
as a navigation instrument.

The loop antenna is provided with a bake-
lite rod so that adjustments of the loop
may be made without having body capacity
effects, since the loop is not provided with
an electrostatic shield. Due to the com-
paratively small size of the loop, no elec-
trostatic shield was used, thus maximum
sensitivity is obtained from the loop. The
compass rosette, mounted under the loop
jack so that it is free to turn, can be used
for taking rough direction bearings.

Exploring Coil—The cxploring coil may
be used to follow the course of noisy elec-

for JANUARY, 1941
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— BUY DIRECT FROM THE MANUFACTURER AND SAVE —

WE KNOW OUR PRICES ARE VERY LOW and expect a
certain amount of skepticism from servicemen who have
never purchased the SUPERIOR way, but five years of stick-
ing to our way of doing business has convinced us and many
thousands of servicemen who have purchased from us that it
is a practical and mutually profitable way of doing business.
We know tnat the averag: income of the Radio Service-
man prohibits his purchasing high-priced equipment, and
yet the very nature of his work makes it necessary for him
to use accurate, dependable and up-to-date equipment. We
know we have solved the problem for him and our con-

tinually expanding business proves that servicemen recog-

BESIDES THE THOUSANDS OF SERVICEMEN AND
TECHNICIANS, THE FOLLOWING WELL-KNOWN NAMES
ARE LISTED AMONG SUPERIOR INSTRUMENT PUR-
CHASERS: Standard Oil Company of New Jersey; U. S.
Dept. of Agriculture; U. S. Dept. of Commerce; U. S. War
Department; C.C.C. Camps; National Youth Administra-
tion; Goodyear Tire and Rubber Co.; E. 1. duPont de
Nemours & Co.; University of Nebraska; Leland Stanford
Junior University; Westminster College; Oberlin College;
Unijversity of Michigan; Boston College; Pomona College;
Board of Education, Remus, Michigan; Board of Education,
City of New York; Board of Vocational Education, State of
Minois; CitEdof Bartow, Florida; Florida State Dept. of

nize this claim to be true. Education; ucational Dept., Custer, North Dakota.
The New The New
Model 1220 | Model 1240

POCKET
LABORATORY

% WEIGHS ONLY 28
OUNCES!!

* USES A 2% AC-
CURATE 0-200 MI-
CROAMMETER—
ENABLING MEAS-
UREMENTS AT

5000 OHMS
PER VOLT

SPECIFICATIONS

% 6 D.C. Voltage Ranges: 0+3-10-50-250-500-5.000 volts.
% 3 A.C. Voltage Ranges: 8-15-150-1500 wolts.
* : R

esistance Ranges: 0-3000 ohms, with (5 ohm center, direct reading to 0.2 shm:
oregoing base range multiplied by |0, by 100 and by (.000, to read up to 3 Meg.
with self-contained 3 V. flashlight battery.

# D.C. Current Rang@es: 0-200 microamperes: 0-2-20-200 Milliamperes, using wire-
wound shunts,

% 3 Qutput Meter Ranges: Same as A.C. Voltage Ranges.

* 3 Decibel Ranges: From —2 to +58 D.B.. based on .006 watt in 500 ohms.

Model 1220 comes complete with cover, self-contained $1 045

battery, test leads and instructions. ONLY..........
wwCHANNEL-ANALYZER
: 3 g Ngaeae > iy FOLLOWS
TR R R B THE
R SIGNAL
FROM
ANTENNA
TO SPEAKER
OF ANY SET
1Tl|e well.estab-

| lished and authen-
tlie SIGNAL
TRACING
METHOD of lo-
cating the very
| circuit_in which
| there is trouble,
| and the very com-
ponent that causes
-y the trouble. Is
now for the first
time avallable at
a price any radio

- - serviceman can
— afford.

THE CHANNEL-ANALYZER WILL

 Follow the siona) from antenna to speaker through all stages of any receiver ever

made,

# Instantly track down sxaet eause of Intermittent oneratien. o

& Measure both Automatic-Volume.Control and le-Fr Controf, 4
and circuits without appreciably loading the circuit. using bullt-in highly sensitive
Vacuum-Tube Voltmeter,

# Cheek exact gain of every Individual stage In receiver.

+ Track down and locate cause of distortlon in R.F.. ).F.. and A.F. ampiifier.

# Check exact operatina voltage of each tube.

# Locate leaky condensers and all high-resistance shorts. also show opens.

# Measure exact frequencies. amount of drift and comparative output of oscillators
in superhets,

Track down exact cause of nolse.

»

The Superior Ch Analy comes d in shielded cabinet

and features an attractive etched aluminum panel. Supplied com- 75
plete  with tubes, three specially engineered shielded input
cables, each identified as to its _ourposc. Alse full operating in- ———

TUBE
TESTER

Ipstantanedus snap
switches reduce actual
fesling time to
absolute minimum.

Tesis all tubas

Sockats for all tubss —
No agapters.
SPECIFICATIONS:

* Tests all tubes, (.4
to 17 wolits, [n-
cluding 4, 5, 6. 7.
7L. octals. loctals,
Bantam. Jr., Pea- §
nut, single ended.
floating  filament.
Mercury Vapor
Rectifiers, the pew
S series, in fact
svery tube de-
signed to date.
Spare socket included vn rrant
Panel for any future tubes
Tests by the well-establishea
emission mathod for tube qual-
ity, directly read on the GOOD ? BAD scale of the meter.

* *

% Jewel protected neon.

% Tests shorts and leakages up to 2 megohms in all tubes.

% Tests leakages and shorts in all efements AGAINST all elements In all tubes.

% Tests BOTH plates in rectifiers.

w ;I’c:t; individual sactions such a» diodes, triodes. pentodes, etc.. In multi-purpose
ubes.

* Latest type voltags regulator.

% Features an attractive etched aluminum panel.

* Warks on 90 to (25 volts 60 eveles A.C.

Model 1240 comes comblete with instructions and tabular data
for every ¥uown type of rcceiving tube. Shipping welght 12
pouttds. Size 6" x T%" x 10%". Our Net Price...............0

Portable cover $1.00 additional

s118s

MODEL
1230

SIGNAL GENERATOR

WITH
. FIVE
STEPS
OF
SINE-WAVE
AUDIO

SPECIFICATIONS:

1. Combinatjon R.F. and
. A.F. Signal Generator,
. R.F.—I00 K.C. to 90
_ Megacycles, A.F.—200
| to 7500 eycles: .
. Wave. —WITH OUT-
PUT_ OF OVER |
VOLT. All direct read-
ing. all by front manel
switch manipulation.

d A.F. output independently obtainable. alone or with A.F. (anY fre-

2. R.F. an

quéncy) modulating R.F. n
Is't‘a."il!“Fde“'n full-range attenuator used for controlling either the Dure or modu-
ate .F.

4. Accuracty s within % on 1.F. and broadeast bands: 2% on higher freQuencies.
?. Giant dial etched directly on front panel. using a fiew mechanically perfected drive

or perfect vernler control.

6. Operates on 90 to 130 V. A.C. or D.C. (any frequency).
The Model 1230 comes complete with tubes, shielded
cables, molded carrying handle and instructions. Size

14* x 6" x 11”7, Shipping weight 15 pounds. Only...... 1 2

SUPERIOR INSTRUMENTS CO.

136 Liberty St.,Dept RC-1
New York, N.Y.
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This composite illustration shows the complete schematic circuit, parts placement, panel markings, drilling instructions and construction details of the
Modern Interference Locator.
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trical wiring which is concealed between
walls or under the floors.

It is also useful in tracing the inter-
ference path of neon signs and of fluorescent
lighting fixtures. When using the exploring
coil, avoid any actual contact with any part
of the secondary system of the neon sign, as
the voltages used are as high as 15,000 and
accidental contact may be fatal.

Probes.—The line probe may be used on
circuits up to 220 volts A.C. As shown in
the schematic diagram, both terminals of
the line probe are isolated from direct con-
nection to the antenna coil through 0.003-
mf. mica condensers.

The line prohe may be connected across
the brush terminals of generators and
motors. By connecting the line prebe
terminals at the load and at the line ter-
minals of radie interference line filters, it
is possible to demonstrate the effectiveness
of the filter and to commpare the effective-
ness of 2 or more types of filters.

The positions “A’ and “B” on the line
probe positions of the input selector provide
a reversal of the input connections to permit
comparisons of noise measurements with
polarity reversals.

The probe terminal provides a single-wire
probe connector for making measurements
along a single-wire circuit and along ground
wire systems. The single-wire prebe is also
isolated from direct connection to the an-
tenna coil by a 0.003-inf, mica condenser.

The Vertical position of the input selector
switch, and the Vertical terminal, are pro-
vided so that a vertical or single-wire
antenna may be used to make noise measure-
ments in different locations, so that an an-
tenna may bhe located in the most noise-
free position. It may also be used to check
the noise on different antenna installations
in a given locality.

The case and chassis of the interference
locator are made of aluminum in order to
reduce weight. The case is provided with a
removable cover and ample space is provided
for all test leads, loop, phones, etc. The
battery is removable for replacement
through the cover plate of the battery com-
partment on the front side of the case. The
battery is of the unit construction type,
containing both “A"” and “B” batteries (90
voltk of plate supply and 1% volts of fila-
ment supply). A bakelite block has been
fastened to the inside of the case cover in
such a manner that when the cover is
closed the block will move the off-on switch
to the OFF position. This feature has
greatly prolonged the life of the battery,
since even the best of us get careless some-
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*TEST INSTRUMENTS®

BUY DIRECT FROM THE MANUFACTURER AND SAVE

™ MODEL 1260 SET-TESTER

NEW

A complete testing labo-
ratory all in one unit.
Tests all tubes, reads
A.C. wolts, D.C. wolis,
A.C. current, D.C. crir-
rent, High Resistance,
Low Resistance, High
Capacity, Low Capuc-
ity, Decibels, Induct-
ance, and Watts.

#* Instantaneous s&nap
switches reduce ac-
toal testing time to
ahsolute minimum.

* Spare socket, and
filament voltages
up to 117 volts
make the Model
1280 proof against
obsolescence.

* Latest design 41%"
D’'Arsonval type
meter,

#* Comes housed in
attractive, leather-
ette covered carry-
ing case.

# Sloping panel for
rapid, precise serv-
icing.

* Works on 90-125
volts 60 cycles A.C.

The primary function of an instrument is, of course, to make measurements accurately and
when designing test equipment this is our first thought. However, we also apprecizte the
important part the appearance of an instrument plays in the impression a serviceman makes
on his customers, especially on home calls. We have, therefore, paid special attention to the
outward design of all of our new instruments, For instance the panel of this Model 1280
is made of aluminum and etched hy a radieally new process, which results in a beautiful,

==

JANUARY,

confidence-inspiring appearance.

# Tests all tubes, 1.4 to 117 volts, including
4, 5, 6, 7. 7L, octals, loctals, Bantam Jr..
Peanut, single ended. floating filament.
Mercury Vapor Rectifiers, the new 8 se-
ries, in fact cvery tube designed to date.

# Spare socket included on front panel for
any future tubes,

#* Teats by the well.establiched emiasion
method for tube quality, directly read on
the GOOD 7?7 BAD scale of the meter.

* Jewel protected neon.

# Tests shorts and leakages up to 2 meg-
ohms in all tubes,

# Tests leakages and shorts in all elements
AGAINST all eclements in all tubes.

* Tests BOTH plates in rectifiers.

* Testa individual sections such as diodes,
triodes, pentodes, ectc,, in multi-purpose
tubes.

& Latest type voltage regulator.

#* Features an attractive etched aluminum
panel.

and tabular data for every

SPECIFICATIONS

Model 1280 comea complete with test leads, tabular charts, instructions.
known type of receiving tube and many
transmitting tubes. Shipping weight 18 1ba.

PORTABLE COVER $1.00 ADDITIONAL

Complete A.C. and D.C. Voltage and Current
Ranges.

D.C. Voltage: 015, 0-150, 0-750 Volts.
A.C. Voltage: 0-15, 0-150, 0-750 Volts,
D.C. Current: 0-1, 0.15, 0-150, 0-750 ma.
A.C. Current: 0-15, 0-150, 0-760 ma.

2 Resistance Ranges: 0-500 ohms,
megohms.

High and Low Capacity Scales: .00056 to 1
mfd. and .05 to 50 mfd.

3 Decibel Ranges,

=10 to +19.

=10 to +38. -10 to +538.

Inductance: 1 to 700 Henriea.

Watts: Based on 6 MW. at 0 D.B. in 500
ohms 006000 MW. to 600 \ratts.

ONLY

51905

500-5

SUPERIOR INSTRUMENTS CO. *°° S\zwiorcRry." "

times and will forget to turn off the switch
when putting the locator away after being
used.

THE ILLUSTRATIONS

While the photos and drawing are suffi-
ciently complete to permit making an iden-
tical unit, some constructors may desire to
modify the design along their own ideas.
This, of course, may be done without affect-
ing the operation or performance of the
Locator. We suggest, however, that the
layout of the chassis itself be maintained
as shown, to avoid the possibility of circuit
difficulties (due to oscillation, etc.).

The bakelite face-plate and the compass
rosette we obtained from a bakelite supply
house which specialized in making custom-
built engraved panels. While they are rather
expensive, they do give the instrument a

1941
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professional appearance. A less expensive
method would be to draw the plates on
heavy white paper and cover with celluloid.

One figure shows the complete Locator
ready to go out on the job. Another shows
the Locator with the loop in position. When
the phones are plugged-in, the speaker is
automatically disconnected. Other illustra-
tions show a top rear view of the chassis
showing the location of the coils, tubes,
speaker and meter; the underside of the
chassis (the location of the resistors, con-
densers and wiring is clearly indicated, and
also note the loop antenna loading coil in
the lower left-hand corner of the chassis);
operation of the Interference Locator with
the loop antenna, which is rotated by means
of the bakelite rod; the use (see photo on
cover) of the line test probes in measuring
the interference noise across the commuta-
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tor brush terminals of a small universal
motor; and, the use of the exploring coil to
measure the interference radiation intensity
from a fluorescent lighting unit. The radia-
tion field of this type of lamp may be ap-
preciable at distances of 156 to 20 feet.

CONSTRUCTION DETAILS

Since there are a number of different
input circuits to the interference locator,
an untuned loop has been used. The loop is
wound for the longwave band and is shunted
with a loading coil for the 2 higher fre-
quency bands.

The Loop—This consists of 60 turns of
No. 30 enameled copper wire wound on the
loop frame—see illustration—and is center-
tapped, with the center-tap grounded to
obtain a balanced input. In winding the
loop, the 2 diagonal members are attached
to one of the side pieces and then the wire
is wound in the end slots of the diagonal
members.

After the loop has been wound the top,
bottom and end pieces are attached. The
loop jack plug is then bolted to the bottom
piece and the leads soldered. The center-tap
of the loop is connected to the long, or
ground sleeve of the 3-circuit jack plug.
The remaining side plate is then attached
and the loop is complete, except for the
bakelite adjusting rod, which is screwed
into a tapped hole in the lower edge of the
loop when the loop is used. All parts of the
loop are fastened together using No. 4-40
flathead brass machine screws. This assem-

Model TBUA

TALK-BAK’

Talk-Bak* intercommunication units provide
complete versatility of operation.

® neat appearance
rugged construction
low initial cost

low upkeep cost

natural tone quality

Write for free bulletin

WRIGHT-D:COSTER, Inc.

2251 University Ave., St. Paul. Minn. bly design may be modified to suit in-
D Pl meny Ly Son T, New,"Yark dividual tastes, however, iron or steel

serews should not be used in the assembly.
The loop, as designed, has adequate mechan-
ical strength to withstand rough use with-
out damage to the winding.

The Exploring Coil—This unit is assem-

i Canadian Representatives:
wm. F IKolIy Co.. 1207 Bay 8t. Toronto. Ontarlo

& Pearson, Ltd.. Edmonton, Alberta
'Comrlshled.

JUST PUBLISHED!

A NEW BOOK TO ADD TO YOUR TECHNICAL LIBRARY

A"TOMOB".E RADIO—Principles & Practice

by B. Baker Bryant

COMPLETP compilation of pertinent data on
how to instsll and servlu the wmodern auto-

mobile radio receiver. All the non-essentisl
details which have_ crept into lhe profession have
been weeded out. Each toPic is treated s0 as lo
contaln 3 precise statement of the fundamental
principle involved, to assure the reader’s clear un-
derstanding of this principle, without distracting his
sttention by the discussion of a multitude of details
and msthemstical expressions. which are primarily
for the engineer, and tend to confuse rather than
clarlfy a atatement for the auto-radio-technician.
A practical treatise based on practical experience
r“helli:‘n:!lul radio peoplo for the practical radio-

Brief Outline of Contents—

[ntroduction—The Auto-Radlo Art.
Fntunn nt the Modern Automoblle

coive
Imtallatlons of Automoblle Radies and

‘l’ho Autombulo Hlnh and Low Tenslon
Electrical System:

Automobile El-ctrical Dlsturbances.

Vibrator Converters and Motor Generators.

Service Hints. Classifled Autnmnbllo In-
stallation Notes, and Conclusion.

8end _S50c¢ check, money order. un-

alc

used U. S. stampe, or coln for your

copy of * Automobile Rldio—Prluci-

POSTPAID ples & Practice’'—it will sent to

you postpaid upon recelpt of your

Size—8 x 9 remittance.
inches
s.'aw?:-. RADCRAFT
ars
Numeraus PUBLICATIONS, Inc.

illustrations
and
diagrams

20 Vesey Street, New York, N. Y,
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bled as shown in the illustration, and con-
sists of a standard 1,500-turn honeycomb
coil enclosed in a protective case made ‘with
2 pieces of bakelite tubing and 2 bakelite
discs or washers. The pieces are made to
be a press fit and it is not necessary to use
any assembly bolts. The exploring coil may
be taped and varnished instead of using the
assembly indicated; however, appearance
is considerably improved if the coil is made
as shown.

A 3-circuit jack plug and a phone cord
extension complete the construction of the
exploring coil. The ground sleeve terminal
of the jack plug is not used, connection
being made to the other 2 terminals.

The Probea—The line probe consists of
about 12 ft. of rubber-covered A.C. cord
with a pair of phono-needle test probes at
one end and a receptacle at the other end
(see List of Parts).

The single-wire test probe is merely 8 or
10 feet of well-insulated single conductor
wire with a phone tip-jack at one end and
a test probe at the other. The test probes
should be of the type having long insulated
handles.

QUTPUT

Loudspeaker output of the Interference
Locator is useful in making indoor checks
and in preliminary adjustments of the loop
antenna. Headphones, however, will be
necessary for tests outdoors or in noisy
locations, since the power output of the
battery-operated output tube is not great
enough to overcome high noise levels. The
headphones used are of the high-impedance
type and are preferably of the specified
crystal type, although any type of high-
impedance phones will give satisfactory
results.

OPERATION

In connection with the operation of the
loop antenna, it is well to remember that
the signal will be at minimum when the
plane of the loop is at rlght—angles to the
direction of the signal. Thus minimum sig-
nal will be heard when the loop ‘adjusting
rod is pointing toward or away from the
direction of the signal.

The sensitivity control should be adjusted
so that a sharply-defined zero signal is ob-
tained. Zero signal is used as it is easier
to determine minute changes in sound level
from a weak signal than from a loud signal.
The sensitivity of the R.F. carrier meter
is not great enough for accurate deter-,
mination of direction and it cannot discrim-
inate between the signal due to radio inter-
ference and one due to a radio station
carrier or to background noise. The ear,
of course, can make this discrimination.

One of the figures shows the top, bottom
and front views of the Modern Interference
Locator and may be used as a guide in the
assembly and wiring of the receiver. The
diagram shows that the type 1D8GT tube
is used as the 2nd detector and 1st audio,
stage with the diode being used as the meter
rectifier, otherwise the circuit is conven-
tional. The illustrations which show de-
tails of the cabinet and chassis construction
and are self-explanatory; so too are the
details of the loop and exploring coil con-
struction.

LIST OF PARTS

CoiLs

One J. W. Miller Co. type 628-A antenna
coil;

One J. W. Miller Co. type 628-RF radio-
frequency coil;

One J. W. Miller Co. type 628-C oscillutor
coil;

Two J. W. Miller Co. type 1112-C-2 LF.
transformers;

for JANUARY, 1941
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One J. W. Miller Co. type 4011 antenna ’

loading coil; THE .
One J. W. Miller Co. type 1612 honeycomb NEW

coil.

F1XED CONDENSERS Features New Giant 8" Double Jewelled Meter

One P. R. Mallory Co. type B-mf. electroly-
tic condenser 200 volt;

Eleven P. R. Mallory Co. type 0.1-mf., 400-
volt condensers;

Four P. R. Mallory Co. type 0.05-mf., 400-
volt condensers;

Three P. R. Mallory Co. type 0.01-mf., 400-
volt condensers;

Three Solar type 0.003-mf. mica condensers;

Four Solar type 100 mmf{. mica condensers;

One Solar type 10 mmf. mica condenser,

This amazing ver-
satile instrument is
our answer to the
demands of radio-
_tricians for a com-
bination instrument
which, in addition’
to making the usual
V.0.M. measure-
ments, will also
permit DYNAMIC
D.C. VOLTAGE
MEA SUREMENTS
without interfering
with or upsetting
delicately balanced
circuits, such as
tuned circuits, elec-
tronic apparatus,
control voltages,
etc. Actually, as
you will note from
the specifications
listed below, the
DYNAROMETER is
a combination
Vacuum-Tube Volt-
meter and V.O.M.
besides permitting
additional measure-
ments such as Ca-
pacity, Decibels, In-
ductance, etc. All
calibrations printed
in large, easy read-
ing typle ,on the
One J. W, Miller Co. type 2103 variable con- fe-::t“eg {; ete‘li'?l'i'l;}: .

denser;
Two J. W, Miller Co. type 205 2-pole, 5- : }:rp:hte vl?P‘;th‘lnc‘:

position switches; .
e AN | . 11,000,000 ohms with 2,002,000 ochms per volt on the lowest range. The 4
One J. W. Miller Co. type 605 band selector V.',T.V.M. T B 2'5' 160 and 500 Volts, and because of the zero center

*RESISTORS
One LR.C. type 300 ohms:
Four LR.C. type 5,000 ohms;
Four LR.C. type 10,000 ohms;
One L.R.C. type 20,000 chms:
One I.R.C. type 25,000 ohms;
One I.R.C. type 60,000 ochms;
One ILR.C. type 75,000 ohms:
Six L.R.C. type 0.1-meg.;
Three I.R.C. type 0.5-meg.;
Two LR.C. type 1. meg.;
One LR.C. type 1, meg. volume centrol.
®All resistors type BT-%.

TUBES

Two RCA type IN5-GT tubes;
One RCA type 1A7-GT tube;

One RCA type 1D8-GT tube;

One LR.C. type 1Q5-GT tube.

MISCELLANEOUS

iteh; . A . A . . A 8
Fosl:‘:; W Miller Co. type 420 terminal no attention need be paid to polarity since the meter will read either in the
plate: t T plus or minus direction, depending on the position of the probes.
Three J. W. Miller Co. type 1520 tic points; SPECIFICATIONS: .
Two J. W. Miller Co. type 1510 tie points; 4 D.C. YOLT RANGES AT || MEGOHMS INPUT: D.C. CURRENT MEASUREMENTS IN 4 RANGES:
One J. W. Miller Co, type 153 sliderule dial; 0%5/35 I!'?:/GS%OMVE")\’;UREMENIS IN 5 RANGES . %lbr%.l:u}/ugﬁe,qsr;p./no Amp. g
g"“r‘]‘l"y%;””g“ (D gt L] p‘l’:"tﬁfs‘ “lat 1000 ohms per volt) ) 0-15,/150/1500,/3000 Velts i,
ne J. W. 1‘1er 0. type 3093 dial knob; 0-10/50/250,/500,/5000 Yolts 2 CAPACITY RANGES: p
One J. W. Miller Co. type 1740 shaft bush- A.C. VOLTAGE MEASUREMENTS IN 4 RANGES: .0005—1  Mfd.
it I
. q . . - volts R
One J. W. Miller Co. type 1721 antenna [| RESISTANCE MEASUREMENTS IN 3 RANGES: I H—70 H,
terminal; 0-1,000 Ohms, 0-10,000 Ohms, 0-30 Megohms. 7 H.—10,000 H. '
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HE layman and even the technician
Twill no coubt be confronted with va-

rious problems in muaking records at

home or at «ifferent locations, particu-
larly when the instrument is new and the
novelty of recording is fascinating.

Before starting to make a reeording,
make sure that the cutting needle ix in goud
shape; which may be tested hy cutting a few
grooves on an unused section of u discarded
record. Also make sure the needle set-screw
is tightened inasmuch as a loose needle will
cause a loss of tune quality, especially in
the high-frequeney hands.

TONE QUALITY

The quality of the recording can often-
times be improved when the tone controls
of the recorder are set in the “high” posi-

tion. However, some recorders are not
equipped with variable tone controls. On
the other hand, too many “hirhs” may

cause the recording to sound “squenky” or
shrill, but experience will soon show the
most optimum position fer the tone con-
trol according to various pick-ups; that is,
whether orchestra, solo singer, piane, cte.
A quick way of testing the. system when
using a microphone is to jingle kevs in front

424
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Fig. ). This Audible Spec-
trum chart shows the rela-

tion of the frequency range
of the vibrations generated
by various musical instru-
ments and human voices. Fre-
quencies are always expressed
in cycles per second. This
gives a basis for comparison
of different tones. This chart
also graphically shows the
efficiency range of wvarious
cutting needles. Note that as
the cutting edge of the
needle wears, its ability, or
efficiency, to record drops
rapidly.

nmmnnmnnnmnml e

RECORDING POINTERS

I presenting “Recording Pointers” Radio-Craft breaks its

usual rule not to present material generally awailable in

printed form. In view of the widespread interest in Sound

Recording, however, we here reprint an exceptionally con-

cise and informative article, on sound-yecording procedure,
of interest to Servicemen and other technicians.

of the microphone and make i test cut. This
will give a quick check on the fidelity of the
system ddue to the various types of vibra-
tions heing emitted by the jingling kevs on
a key ring. This may require practice.

A few suggestions may be helpful in
pointing out various factors on influencing
the layman’s recordings. For instance, it is
quite eommon to record piano numbers on
home recording instruments, and invariably
this instrument is either used to record the
accomplishments of the student or at parties
in a spirit of conviviality. Piano recordings
may at first be disappointing inasmuch as
this is one of the most difficult instruments
to make sound natural on ordinary record-
ing equipment. Since the location of the
piane in the room, surrounding acoustics,
and placement of the microphone will di-
rectly affect the quality of a piano record-
ing, it should be pointed out that imprave-
ment may sometimes he had by shifting
the microphone -around. As u rough guide,

RADIOC-CRAFT
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when picking up sound from an upright
piano, it may be more practical to place the
microphone 4 or 5 feet diagonally from the
treble, or high, kevs of the kevbhoard. This
distance will naturally depend upon the
acoustics in the room and recorder sensi-
tivity, and the technician should try mov-
ing the microphone about in this general
direction.

When recording haby grand pianos, it has
been found highly practical to open the top
and place the niicrophone 6 to 8 feet from
thegtreble, or high, end on the keyboard
The actual distance of the microphone from
the piano will he determined more closely
by the over all gain, or sensitivity, in the
recording system. Usually there is an op-
timum point which will pick up the ap-
proximite correet tone -quality. which is
complicated in the case of a piano beciuse
of the various harmonics emitted from the
wihrating strings and sounding board: At
different microphone locations, the various
1941

"0 r

JANUARY,



www.americanradiohistory.com

2
"f."‘.“"//.

(Jmiowss " :
s 2| ovgl

TEVEAR OF “\d
FINE RADIOS s

PUT THIS RADIO-
PHONO CHASSIS IN
YOUR PRESENT CABINET

THRILLING WORLD-WIDE
. FOREIGN NEWS DIRECT!

UP TO
525 TRADE-IN ON YOUR OLD
RADIO OR CHASSIS (30 MonpModer)

YOU’LL enjoy listening to fine recordings on this new-type
‘L electric phonograph,and you’ll be delighted with this amazing,
ocean-spanning radio. Make your own records on the Home
Recorder (sent FREE for a limited time) with this Radio-Phono
Combination. Big FREE catalog
pictures many beautiful 1941
Factory-To-You radio chassis and
console values—from 6 to 18 tubes—
up to 5 bands—including Automatic
Record-Changing, Radio-Phonographs,
Home Recorder, etc. Get our
LIBERAL TRADE-IN PLAN, and
30-day Home Trial offer. Easy
Terms!Write for FREE catalog today.

Local Service: An authorized Midwest
Service Man is located near you,
He is capable of giving you prompt

EASY TERMS cicoiving conuine Miduest parss.
|5 TUBE ] m FILL IN CO
L R
| .
TILT-FRONT

|

]

|

|

'

!

| Dept. 12.EE
|

|

]
i

RADIO-CRAFT for JANUARY, 194%

MIDWEST §

RADIO-PHONO
COMBINATION

with FREQUENCY MODULATION
and TELEVISION ADAPTATION

: ONLY f_
RADIO-PHONO | -

$ BO CHASSIS |
— e

with TUBES |

and SPEAKER |

COMPLETE

|Home recoroer FREE

PON AND MAIL TODAY OR JUST
SEND YOUR NAME AND ADDRESS ON I¢ POSTCARD

MIDWEST &£ RADIOS

MANUFACTURERS OF QUALITY RADIOS SINCE 1920

and factory-to-you prices,

CABINET ¥ 2 Midwest Radio Comporation 1
MODEL $ 9 5 X Cincirinetl, Ohlo, U. S, A, Name. oo
RAD lo. 2 g . RAY Send me your new FREE  Address____ .. _ ...
PHO N o 2, Catalog, complete details of
COMBINATION COMPLETE — your liberal 30-dsy Trisloffer  Town........ e StBbO....... -

www americanradiohistorv com

Uses-Agenis Make Easy Extra Money.  Check hera { ) lor: detally,

. — —— T —— —— ——— —— —— — — — — — ——— o ——

)
|
1
|
!
'
I
|
]
]


www.americanradiohistory.com

*SOUND-

harmonies will sometimes appear in dif-
ferent magnitude because of the acoustics
or resonance in the room.

In recording sound from such instru-
ments as the accordion, it should be re-
membered that this instrument emits almost
pure sine-wave tones, and the microphone
should not be placed too close because of
the surprising acoustical carrying power
of the tones. If the microphone is placéd
too close to the aceordion. over-loading of
the recording system may occur, in which
the record may sound distorted. Some of
the tones may not be clear or if dnother
instrument or singer is accompanying the ac-
cordion, it may be found thdt the “blend” or
“balance” is not correct because of too much
accordion, in which case it should ve placed
farther in the background of the mike pick-
up. Also, on hrass wind instruments, such

.as cornets, trombones, etc., do not place

the microphone too close to these instru-
ments for best results. In mmany cases, the
zain, or sensitivity. of the entire recording

_equipment may govern the actual distance

the microphone should be placed from the
instruments, but with average sensitivity,
the recording may be over-loaded when the
instruments are too close to the microphone.

On such instruments as violins, moderate
distance from the microphone should prove
practical, but care should be exercised so
that the bow noise is not picked up.

On percussion instruments, such as drums,
bass fiddles, etc., these instruments will emit
low-frequency sound waves, which have
considerable amplitude and may over-modu-

. late the record groove. If this occurs, an

ccho of the passape of music may be heard

I in the recording.

Too much amplitude or “sound level” can
cause “echo” which is due directly to “plas-
ticity” of the coating material; i.e., the ma-
terial is soft and is somewhat displaced by

. the cutting needle action when there is not

_enough

“land” or distance between the

. grooves. This causes “echo” or repetition of

the sound in the next groove and is not to
be confused with acoustical echo in the
room. Do not place the microphone very
close to such instruments as drums. With
highly sensitive equipment, it has some-
times been necessary to place a coat, or
cloth, over the front of the drum next to
the microphone so that too much of the
low-frequency sound would not strike the
microphone directly. These factors, of
course, will all be influenced by the acous-
tics of the reom, ete. It may also be noticed
that the system can be overloaded by plac-
ing the bass fiddle too close to the micro-
phone, especially when the strings are
plucked,.

MORE ON MIKE TECHNIQUE
It is difficult to make quality recordings
in such places as school rooms or other lo-

* cations where the acoustics are very poor.

It has been found very practical to open the
windows in such places to minimize the ef-
fect of the room echo.

In making records in large halls and
auditoriums, which usually do not have very
good acoustics for recording. it may be
found feasible to suspend the microphone
from the ceiling near the first curtain drop

426

Fig. C

over the stage. In m‘an_v locations, this may
be an optimum location to minimize the
pick-up of the “slap”, or sound echo, in the
hall.

In recording quartets, and so on, usually
the soprano voices will record more loudly
than the bass voices. Therefore, it is some-
times advisable to place the microphone
somewhat closer to the bass singers, all
persons being grouped in a semi-circle. In
general, it is not advisable to have solo

" singers too close to the microphone because

in most cases they are not familiar enough
with microphone technique and on loud
passages may over-load the recorder sys-
tem so that distortion will be had in the
recording. Do. not hold or fumble with the
microphone when singing, etc., as this will
cause superfluous noises to be recorded.
Speaking too close to the mike may make
your recordings sound ‘“boomy”.

TURNTABLE TIPS

In making records of radio programs, the
recording may not sound as brillinnt and
clear as it should, and if the entire equip-
ment is adjusted properly and the cutting
stylus is not at fault, some improvements
can often be made by slightly detuning the
set; that is, turning the station tuning
knob a trifle off the exact location or actual
number on the dial at which this station
is usually tuned-in.

Sometiimes it may be noticed, especially
with piano or organ recordings, that there
are “wows’ or slight wavering of the music
when the record is being played. This is
usually caused from a varying turntable
speed and sometimes is very difficult to
eliminate entirely. Oftentimes, when the
recorder is first turned on, the turntable
motor may be slightly off in speed, and in
cases like this sufficient time should be
allowed for the recorder to warm up before
a recording is made.

In order to get the most out of your
recording equipment, carefully set the con-
trol knobs according to the manufacturer’s
recommendations and make sure that you
have a good cutting stylus. Above all, make
certain that you have a high-quality play-
back needle when you wish to listen to the
recording. Excellent recordings have been
ruined and cannot sound natural when the
wrong type or misfitting phonograph needles
are used to play the record. It is false econ-
omy to use cheap phonograph needles when
one is interested in listening to records
which are an investment in recreation or
talent.

RECORDING NEEDLE

Assuming that the recording equipment
is in proper electrical and mechanical ad-
justment, one of the most important factors
in making good recordings is in the record-
ing, or cutting, needle itself. Although only
about three-thousandths (0.003-in.) of the
tip of a recording needle is actually used in
engraving the blank record, the accuracy
of the tip must be controlled to precise
standards for best results.

In Fig. 2 is shown a cross-sectional view
of a record groove magnified 150 times. To
give best life and coordinated performance,
the dimensions of this groove must be kept

RADIO-CRAFT
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Fig. D

uniform, inasmuch as the phonograph play-
back needle tip is precisely ground and in
a quality needle has a true and correct
radius to properly fit this standard groove.
If the tip of the cutting needle wears
rapidly, then the outside, or beginning,
grooves of the record will be of different
shape and dimensions than the innermost,
or final, grooves of the recording. This
means the recording may be distorted, will
not sound natural, will have poor tone
quality, and, because the playback needie
does not properly fit the groove, the number
of times the record may be played will be
definitely limited. The engraving, or cutting.
of a record groove consists in generating
a spiral groove with a stylus on a coated
dis¢ and, as ¢an be seen from the drawing,
the dimensions are quite minute. With
home-type recording equipment, which cuts
an average of 100 grooves to the inch, and
for a 10-inch record, the total length of the
spiral groove from beginning to end will
be about 590 ft. long. One can, therefore,
see that considerable work is done by the
cutting stylus on only one record face.

Because the recording needle is constantly
modulating the groove it cuts—in other
words causing the groove to waver back
and forth as the record spins around—tre-
mendous strain is placed upon the cutting
edges and “nose,” or tip, of the needle. If
these edges are properly ground and a clean
cut is made, the amount of “surface,” or
background, noise in the groove will be
minimized inasmuch as the coated material
is severed properly. Some discs may be more
quiet than others, but if the needle cutting
edges are dull, then the action is more or
less tearing of the disc material in the
groove and the background noise is nat-
urally much greater.

Likewise, the high-frequency modulation
will not be registered properly because a
dull cutting edge cannot cfficiently cut the
small undulations, which occur at an ex-
ceedingly rapid rate. The distance of the
humps in the vibration wave of a high
piccolo tone, which is about 5,000 cycles per
second (see Fig. 1), is about 0.0015-in. at
the middle section of the record when re-
corded at 78 r.p.m. It can be seen, there-
fore, that the needle vibrates back and forth
at such a rapid rate that unless the cutting
edge is sharp, there is insufficient time and
the distance is so small that it is impossible
to record, or register, the high frequencies
properly. The “high d{requencies” give
naturalness and timbre to a recording (see
Fig. 1).

Another reason the cutting stylus should
remain sharp is because the coating ma-
terial on a blank record is somewhat plastic
and will “flow’” or be pushed over instead of
being “cut” if the edges of the cutting
needle are dull. This results in recordings
lacking in “highs” and may sound “bassy’
or distorted.

A recording which is deficient in the upper
frequencies will not sound brilliant and

Fig. 2
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clear and if many of the “high frequencies”
are cut off, the reccording may hecome
“mushy,” too “bassy,” and distorted. Steel
cutting needles do not have a radius on the
tip, and becausc there is terrific pressure
at the very tip equivalent to about 20 tons
per sq. in., the steel cufting edge wears
extremely fast. Shown in Fig. A is an actual
photograph of a high-grade new steel needle.
Note that it can cut only a V-groove.

After a few minutes’ use, due to abrasive
action, friction, and extreme pressure on the
cutting edges of the steel needle, the point
rapidly wears down, and it can be easily
seen from the photomicrograph shown in
Fig, B, that the groove it will now make
is entirely different in character than when
originally started. Dulling of the point and
leading edges cause an increase in back-
ground, or surface, noise. Likewise, as the
tip becomes more dull, the ability to
properly engrave the blank is greatly re-
duced. :

The photograph in Fig. C shows approxi-
mately 30 minutes’ use of the same steel
needle on a nitrate recording blank, which
is a very soft material. Note how the tip
has worn very jagged and irregular.

In Fig. D is a photomicrograph of the tip
of an alloy recording needle. Because this
needle is made with a special alloy which
is wear-resisting, it is possible to obtain
hours of use bhefore the tip and cutting
edges are dulled to the extent that the re-
cording is noticeably affected. With this
needle, the sharp cutting edges properly
sever the material with a minimum amount
of noise heing generated, and beeause the
alloy tip is very rugged, it will withstand
considerable abuse in the hands of the lay-
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This drawing shows the average position
of a needle when cutting a blank record cor-
rectly. Note the extremely small distance
which exists when ecutting a 5,000-cycle
note (equivalent to the highest number of
vibrations of a piceolo or violin). It is
casily seen that the cutting edge of the
needle must remain extremely sharp to
efficiently record the various tones of such
instruments.

Ordinarily, the amount of shaving cut
from the blank record ranges approxi-
mately three to five thousandths inch
(0.003- to 0.005-in.) in thickness, depending
upon the sharpness of the cutting tool,
cutting heud pressure or weight and hard-
ness of the record material. If for any
reason the cutting head pressure is altered
or changed, 1o not readjust so that the
shaving is any greater than 0.003- to 0.005-
in. for best results. This is slightly thicker
than the average human hair. If too light
a thread, or shaving, is cut, it will be hard
for the cutting needle to follow a warped
or uneven record surface. On the other
hand, if the shaving is extremely heavy, the
cutting needle may cut clear through the

RADIO-CRAFT for
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cuating material. This will result in dulling
the needle and in general cause a decrease
in the quality of the recorded sound.

The alloy cutting needle is properly
ground to operate in conjunction with the
surface tension of the recording blank so
that as the shaving is cut, it tends to jump
toward the center of the record. If trouble
is experienced with shavings catching on
the needle or if they are not properly
thrown inward, loosen the thumb set-serew
and rotate the needle slightly so that when
the screw is again tightened, the face of
the cutting needle is not quite at right-
angles to the grooves. This turning amounts
to only 1 or 2 deg., hut usually permits the
severed shaving enough clearance to allow
it to jump towards the center.

This article has been prepared from data
supplied by conrtesy of Permo Products
Corp.
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SOUND ENGINEERING

Free peﬁiyn and ﬁc(w’ﬁoty Service
For kdc(io-@mét 'S’aéﬁc‘zié_eu

Conducted by A. C. SHANEY

This depavtment i8 being conducted for the bemefit of RADIO-CRAFT subscribers. All
design, engineering, or theoretical questions relative to P.A. installations, sound equip-
ment, audio amplifier design, etc., will be answered in this section. (Note: when questions
refer to circuit diagrams pubhshed in past igsues of technical literature, the original,

or a copy of the circuit should be supplied in order to facilitate reply.)

No. 13

A PHOTOCELL PREAMPLIFIER
WITH HIGH-FREQUENCY
EQUALIZER

The Question . . .

I would have had you design a special
amplifier for picture sound work, only the
Government has imposed restrictions and
we can not import such parts. I have built
such an amplifier which works 1009 except
for the preamplifiers. These are two 6J7s..1
have a jack fitted between the 6N7 and the
preamplifiers for phono work. Now, I want
vou to publish a circuit in Radio-Creft for
a high-quality preamplifier for photocell
connection. I would like to use the 6SJ7 tube
which has the grid on the bottom.

Please design this photocell preamp. with
sufficient gain to drive my amplifier. Some-
times we have a very low level film record-
ing and need plenty of gain. I would like
you to insert a frequency control in the
preamp. for high-frequency response. Is this
feasible in an amplifier for theatre work?
I have tested the amplifier with the oscil-
loscope and it’s a great job. I have tried all
ways to improve the preamps. They work
OK except for a noise which comes in now
and again.

1 will discard my present preamplifier if
you will design one for me using either 2
tubes, or 3, or whatever you think best.
Give me the diagram in Radio-Craft, show-
ing how to connect on to the amplifier

diagram enclosed (shown here), Is it better
to have the preamp. separate from the main
amplifier and not on the same chassis?
You will notice a potentiometer on the
preamps. It's a 1 meg. unit which adjusts
the PE. cell voltage. I don’t like that as I
have tested several and they are noisy on
headphones. In photocell work, you want
no noise at all, I want the last thing in a
preamp. for PE. cell work with polarizing
voltage, et¢. One side grounded for PE. cell
is the usual standard. What do you think?
I will be waiting for that Radie-Craft to
come. Carry on with the good work. Mr.
Shaney.
J. CHAPMAN,
Chapman’s Pictures,
Watuta, South Izland,
New Zealand.

P.S. The diagram as indicated in Fig. 1
is my present photocell circuit. You will
notice that the negative side of PE. cell is

‘not grounded. A very peculiar noise sturts

sometimes like a small whistle and then
a scratchy noise, and then it disappears.

The Answer . . .

I am surprised that your present pre-
amplifier works at all. Unless you have made
a mistake in the disgram that you sent
along, it appears as though there is no
negative return for the photocell. Frankly,
1 can not see how the photocell could pos-

sibly work unless you have some leakage
through the 0.1-mf. condenser into ground.
If this is so, then it will account for the
intermittent, scratchy noise and whistle.

Another possible source for noise would
be the 1-meg. variable voltage supply. If
you are using a carbon type of control,
there is a strong possibility that a variable
contact is made at any fixed setting. In
order to avoid this condition, an additional
series resistor should be employed with an
appropriate bypass condenser, so as to by-
pass any variations in contact potential.

You will note that the dual-channel photo-
cell circuit of Fig. 2 employs stralghtfor-
ward design. A single equalizer is inserted
at its output so as to provide both ac-
centuation and attenuation of the high fre-
quencies. The 65J7s (pentodes) are used as
preamplifiers and the 68J7 triode is used
as a voltage amplifier.

The advisability of having a high-fre-
quency equalizer in a photocell circuit has
received a considerable amount of attention
frem sound motion picture engineers. It is
generally conceded that unless the film is
brand new and made with new noiseless
recording systems, high-frequency accentua-
tion would be undesirable. It has been found
in actual practice that high-frequency at-
tenuation is generally preferred, as this
uppears to eliminate a large portion of ob-
jectionable film noise.

Unless the complete amplifier is carefully
co-ordinated, in its original design, it is
usually best to separate the preamplifier
from the power amplifier, as less precau-
tions will be required to avoid excessive
hum. You will note that 2 independent con-
trols are provided for supplying voltage to
each of your photocells. This will enable you
to balance any variations between cells.

6J7
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CONNECTING A RADIO TUNER
TO A DIRECT-COUPLED
AMPLIFIER

The Question . . .

1 have just acquired a tuner for a de-
tector circuit as indicated (see Fig. 3). 1
want to use this tuner in conjunction with
a 10-watt direct-coupled amplifier described
in a past issue of Radio-Craft. I am en-
closing a copy of the diagram of the detector
circuit with the 1st audio amplifier, I want
to connect the push-pull input of the am-
plifier direct to the detector. The lst audio
can be disconnected from the circuit.

JuaN CARBALLO,
Jaro, Iloilo,
Philippines.

The Answer . . .

The easiest way to connect the single-end-
ed output of your tuner to the amplifier is
to revise the amplifier input circuit for in-
version, as indicated in Fig. 4. This will
provide a push-pull signal to the grids of
the output stage, and will avoid making any
changes in the detector circuit of your
tuner.

If you have one of the original direct-
coupled amplifiers, it may be necessary to
add an additional 10 mf. filter condenser at
the junction of the plate supply and re-
gistors of the 1st stage. The newer models
have a built-in switch which automatically
changes the input circuit from single-ended
to push-pull, This latter amplifier will not
require any circuit changes whatsoever.

—— R —

WHY THE SUPERHETERODYNE?

HY the superheterodyne? Is converter

tube hiss something we should like? Is
sideband cutting desirable? Are the trick
alignment adjustments really necessary for
getting results when a simpler, though
somewhat bulkier, tuned radio frequency
job would give these advantages: less noise,
no code interference, high-fidelity sideband
response, adequate selectivity and sensi-
tivity less critical alignment—with no
apecial apparatus needed—why the trouble-
some super.?

A suitable line-up would be: 6K7 1st R.F,,
6K7 2nd R.F., 6J7 power detector, 6C5 1st
A.F., 25L6G output, and 25Z5 rectifier with
a set equipped with a 12-inch speaker. The
audio amplifier would have negative feed-
back from voice coil to 6C5 grid-return for
flat response. There would be a smooth-
action volume control in the cathodes of
the 6K7 tubes and antenna input circuit,
and no A.V.C. (and no A.V.C. troubles). The
set would then be quiet in-between stations.
The dial would have an accurate kilocycle
calibration, easily read, accurately built,
with ruggedness the key-note. For dropping
the line voltage, there would be a heavy-
duty resistor, not a flimsy ballast tube. All
parts would be of good quality and the en-
tire set designed to last for 10 years, not
2 as is present design practice.

Manufacturers get busy—give the long-
suffering public a break. Make tubes that
last & year, gosh we’ll be thankful! Or are
we too optimistic?

WiLLare Mooby,
New York, N. Y.

#MICROPHONE TECHNIQUE”

Scheduled to start in this issue of Radw-Cmft
it has been found necessary to start this series of

special articles on the use of the various types of
microphones in the February issue, instead.
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NEW FM AUDIO AMPLIFIERS

TESLA-OUDIN COILS

20c Ea.
(Data and Drawings only.)
86" Sp'k Tesla-Qudin Coil 48¢
(1 K.W. Exe. Trf. Data incl.)
8” Sp’k Tesla-Qudin Coil 40c
(Y% K.W. Exe. Trf. Data incl.)
8" Sp'k Oudin; 110 Vt.

*Kick Coil” type...... 40¢
3 Tealn Works on Ford

in order for 10

Induction PIPE &
ORE LOCATOR

More DATAPRINTS 40c each!

5 Meter Superhet, Electrie Refrigerator
1, Meter Tr. & Rec. Wheatstone Bridge
20 A.C. Probs, & Ans. weld. Transf. 2 K.W.
20 Telephone Hook-uDs Rewinding Armatures
100 Mech. Movements .

20 Motor Hook-ups String Galvanometer
Television Hook-up 20 Simple Bell Circuits
20 Elec. Party Tricks Steel Wire Recorder!
Solenoids and Magnets Water Wheels or

Turbines

—get list.
Photo Cell and Relay

Fry Eggs on Ice!
Experimental Photo- Ring 4 bells: 2 Wires
20 Tesla Tricks

phone
Radio Control for poi i o9 Relay

odel!
. Induetion Balance

Diathermy Apparatus
Drgan Electric Pire Thawer

Inductor Organ
Special Prices: 4 prints $1.00; 10 for $2.00;
Single, 40c each. Get New Catalog 100 A,

The DATAPRINT Co.
Lock Box 322C, Ramsey, N. J.

lawa

The TURMER €O, Cedar Rapids,
Cryitele Uconsad pndar Bitents Bemh Devalopmesd (o

FILMGRAPH

WI-'J‘“"'[nul AMB MU lrl:l:uun-llﬂ:_l-

Lengthy or eonllnnous recordings now possible with newly
patented “FILMGRAPH™, Over 13 hours of Indexed voice,
radio, code, telovhono recording on a single ft. reel of
ﬂlm eomnn $3.00 and up. No other expense. INSTAN-
US and PERMANENT play-back. Can easily be
synchronlzed with Motion pictures. Bulletins free.
MILES REPRODUCER CO., INC. Dept. RCB,

812 Broadway, New York Clty

—_—
IT PAYS TO USE
THE BEST!
University's “Non-

Resenant’™ high of-
ficiency  “‘Reflex"
Loudspeakers  will
always prave most
sconomical in  the
long run.
UNIVERSITY
LABORATORIES

195 Chrystie St
New York City

Designed by A. C. Shaney

FREQUENCY RANGE: 13-30,000 c.p.s. | db
POWER RANGE: 0.003 to 30,000 Milliwatts
MUSICAL RANGE: [l Octaves
DYNAMIC RANGE: 80 db
Outstanding _in their performance, construction, .nd

appearance. Thue -mphﬁen were_specifically desig

use  with q tuners,

it nd absolute fidelity
ay ‘o‘rl“. margin _the very

B ono nprodm:en Laad.
finest res

m:u‘ (Pat. app. for) which provide g9reater cir:ul
stabitity than conventional amplifiers.

Guaranteed for FIVE YEARS
Write for literaturé descriding our FM Amplifiers

AMPLIFIER CO. of AMERICA

17 WEST 20th STREET NEW YORK. N. Y.

U. S. NAVY
AIRPLANE-TYPE

" ONLY

$496

Microphone s Receiver

TRANSMITTER |

QREASY PLATE

INSULATEQ
CABLE

S rwo circuir
JACK =

HIS Microphone and telephone headset

outfit was built especially for the U.S.
Navy Aviation Corps for Plane-to-Plane and
Plane-to-Ground communication.

The Holtzer-Cabot Electric Company con-
structed the outfit to Government specifica-
tions and under rigid Navy Department su-
pervision.

The outfit consists of a low-impedance car-
bon microphone (transmitter), securely
fastened to a metal breast-plate, and a set
of heavy-duty, low-impedance earphones. A
specially constructed switch on the back of
the breast-plate controls_the microphone
circuit. The earphones are U.S.N. Utah type,
attached to adjustable headband. Twenty-
eight feet of very heavy weather and water-
proof conductor cable, terminating in a spe-
cial brass plug, is furnished with this com-
plete outfit. urrent of not more than 10
volts should be used. A storage battery is
the most satisfactory current supply. Talk
in a natural tone of voice, when using the
outfit, with the hé)s close to the mouthpiece.
Shoutmg and loud talking should be avoided.

We understand that the U.S. Government
paid more than $40.00 for each of these out-
fits. We have bought the whole lot at a low
price and are offering them, as long as the
supply lasts, at $4.96 each, complete as
ghﬁ)Wn in illustration. The shlppmg weight is

8

All merchandise in original packages—
never used. Money-back guarantee.

AUl Shipments will be forwarded by Ezprees
Collect if mot sufficient postage tncluded.

WELLWORTH TRADING CO.

1915 So. State St, Dept. RC-141, Chicago, NI,

RECORDING CHA

Me!em Low priced. o
d Icernen oty rugged, compact,
elnny ‘nﬁh’lll(‘d Hnolm up 10 any amnlmer or set.
Ultra emc‘!oent. Constal tant
mo

P ronous). 78 R

¥y,
lf not nvnlllhla at your
jobher or dealer, write

fra s
ut $39.50 jobber

UNIVERSAL MICROPHONE cO. LTD.. Inglewoed, Calif., U. S. A,

1941
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VOLTAGE MULTIPLIERS
nd How They Work

In the following article the author analyses the various types
of voltage multipliers (doublers, triplers, etc.) and presents
working diagrams for high-voltage transformerless circuits

from low-voltage sources,

Voltage dividers also are

mentioned.

STEVE

N order to reduce this article to funda-
I mental considerations the writer has

divided it into' the following sections:

(1) How a Condenser Works; (2) Half-
Wave and Full-Wave Rectifiers; (3) Use
of a Condenser in a Half-Wave and Full-
Wave Rectifier; (4) Voltage Doublers and
Polarity Reversers; (5) Voltage Triplers,
Quadruplers, Quintuplers, ete.

All the circuits and theories described in
these articles are based on facts and ex-
periments conducted in the laboratory.

We urge all experimenters and technicians
to. use caution in trying out the voltage
multiplier circuits as very high voltages can
be had. Don’t let the simplicity of the cir-

KUSEN

CONDENSERS

In order to understand Voltage Doubling,
you first must familiarize yourself with sim-
ple half-wave and full-wave rectifiers, and
condensers.

Condensers are the most important thing
in Voltage Doubling for it is they which
really affect the multiplication of the volt-
age. Some people think that tubes cause the
doubling, but this is: not so, the tube by
performing the action of a valve, merely
allows current to flow in one direction dur-
ing certain periods of time.

When a D.C. voltage is impressed upon a
condenser, the condenser will store up a
current (charge) which depends upon the
capacity of the condenser, and if the volt-

o

age, which was impressed upon the con-
denser, is removed, and the terminals of the
condenser connected across a load, the con-
denser will discharge a current which is
oppesite in direction to the current which
charged it; and, at a voltage equal to the
one impressed upon it. For example, see
Figs. 1A, B, and C.

Since we have to work with electrolytic
condensers (polarized condensers) we must
remember that the electrolytic condenser
will act the same as an ordinary paper con-
denser only when the voltage impressed
upon-it is of the same polarity as the polari-
ties indicated at the respective terminals of
the condenser, L

In Fig. 1, at A, when switch 1 is at B
the meter needle will stay at zero because
there is no complete circuit; at B, when
switch 1 is at A the meter needle will
move to the left and then slowly return to
zero, showing that the condenser is charged;
when switch 1, illustration C, is at C the
needle will move to the right and slowly
return to zero, showing that thé condenser
is discharged.

Note that the voltdpe discharged by the

cuits fool you.
tlov.ac. -—-——?
200
OHMS,
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Buy your H O lU ﬂ R Communication
Receivers

from BOB HENRY-woara

BUTLER, MISSOURI

During the last ten years | have sold more than 10,000 communication re-
ceivers. | have satisfied my customers and won thousands of customers
everywhere. This enables me to know just what make of receivers the
amateurs like.

The HOWARD Progressive Series Plan has proven to be the outstanding
investment in communication receivers. Write to me for complete technical
information on these receivers and [ will gladly help you get the right
receiver and will personally cooperate with you to see that you are 100%
satistied.

YOU get a ten day free trial. YOU don't buy unless you are satistied. You
get 6% terms financed by me with less cost. Less red tape. Quicker delivery.
You get a big trade-in for your set—describe it and I will tell you its value.

You will get prompt shipments in factory HOWARD MODEL “'435"
sealed cartons from my complete stock

of Communication Receivers. Or ship-
ment from the factory if you prefer.

Your inquiries invited. I will send full
information. Or send me your order and
I will guarantee you can't buy for less
or on better terms elsewhere.

MODEL 435" IS THE BASIC MODEL
FOR The Progressive Series Plan

Cash Down 12‘IG$nth]y

Model Price Payment Payments
435 complete ............ ... ... ... ..... $ 29.95 $ 5.99 $ 212
436 complete ... ........ .. ... ... .. ... 39.95 7.95 2.83
437 less crystal covissservicfing sngnosia 54.50 10.90 3.85
487 with erysfl] «.cvesse.odic senoneenne 62.00 12.40 4.38

490 complete ......... ... .. ... 149.30 29.90 10.56

Bob Henry

HENRY RADIO SHOP

WOARA - BUTLER, MISSOURI « W9ARA
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condenser is always of the same polarity
and magnitude as the voltage used to charge
it. The current discharged by the condenser
is always opposite in direction to the cur-
rent that flowed through the condenser dur-
ing the time the condenser was charging.

HALF-WAVE RECTIFIERS

A half-wave veetifier is anything which
will permit an alternating current to flow
in one direction, half the time during each
cycle.

Since alternating current is really the
same as direct current, except for its peri-
odic reversals of its polarity, then all we
have to do is extract half a cycle, either
positive or negative, to get a direct current
of pulsating nature. For example see Figs.
2A, B and C,

In Fig. 2, at A, when point A is positive
and B is negative, a voltage is impressed
across the load, thereby causing a current
to flow through the load. When point A is
negative and B is positive, no voltage is
impressed across the load, so therefore no
current will flow through the load; as
shown at B, dotted lines indicate that there
always remains an alternating voltage, at
point D, but only a negative current. This
is because when point D is positive, point
C has no voltage, so therefore, there is no
complete circuit and no current will flow.
INustration C shows a circuit which is the
exact opposite of Fig. 2A because it makes
use of the negative cycles. As you can see,
point C, in Fig. 2C, is always negative ag
compared to point C in Fig. 2A where it
is always positive.

FULL-WAVE RECTIFIERS

A full-wave rectifier is one which will
permit an alternating current to flow in
one direction all of the time during each
cycle.

Since the current in a full-wave rectifier
is flowing all the time as compared to a
half-wave rectifier where it is flowing half
the time, we therefore get a pulsating Direct

] Current twice as fast. See Figs. 3A and B.

In Fig. 3, at A, when point A is poesitive
and B is negative, a voltage is impressed
across the load, causing a current to flow
from B through the cathode to the plate
of No. 1 tube, through the load, through
the cathode to the plate of No. 2 tube and
back to A, When point A is negative and B
is positive, a voltage is again impressed
across the load, causing a current to flow
from A, through the cathode to the plate
of No. 2 tube, through the load, through
the cathode to the plate of No. 1 tube, and
back to B. As you can see the current is
always flowing through the load in one
direction, from D to C, because the voltage
impressed across the load is always of the
same polarity. In Fig. 3, at B, we see that
the voltage across the load is continuous
and contains no alternating component as
did the half-wave rectifier. .

There are several other forms of full-
wave rectifiers but since a transformer
or a center-tapped choke is necessary for
their operation, we shall not discuss them.
The full-wave rectifier described here is
commonly called a bridge rectifier. Al-
though there are various forms of bridge
rectifiers, the one described here was in-
vented by the author.

THE CONDENSER IN A HALF-WAVE
RECTIFIER

Now we come to see what part a con-
denser plays in rectifier circuits. In Fig. 2,
at A, we add a condenser to the circuit and
we get the following results:

During the time current is flowing in
the load, the condenser is charging and

RADIO-CRAFT
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during the time there is no current flow-.
ing, the condenser discharges, thereby fill-
ing in the empty spaces and giving us full-
wave rectification; we therefore see that
by adding a condenser that will collect a
charge equal to the one drawn by the load,
we can get full-wave rectification and by
adding a bigger one we can get pure D.C.
See Figs. 4A, B and C.

In Fig. 4, at A, when point A is positive
and B is negative, a voltage is impressed
across the load and the condenser, causing
a current to flow through the load and at
the same time charge the condenser. When
point A is negative, and B is positive, no
voltage is impressed across the condenser
and the load therefore, the condenser which
was charged starts to discharge, thereby
impressing a voltage across the load, caus-
ing current to flow through the load. Note
that a condenser discharges a voltage of
the same amplitude and polarity as the one
that charged it, therefore the voltage across
the load is always of the same polarity and
current will always flow in one direction
from minus to plus,

As shown in Fig. 4, at B, the A.C. com-
ponent tends to disappear. This is because
the condenser tends to oppose or buck the
opposing voltage. This gives a good reason
why all chokes should be connected in series
with the unrectified side of the line. Illus-
tration C shows us that if we add a con-
denser large enough, it will store an excess
current and discharge even when there is
a small amount of current flowing, thereby
making it higher and thus it tends to keep
the current at a constant value.

THE CONDENSER IN THE FULL-WAVE

RECTIFIER

In the full-wave rectifier since we have
full-wave rectification we, therefore, don’t
need a condenser as large as in the half-
wave rectifier to get pure D.C. The same
goes for the A.C.-D.C. rectifier described
in Fig. 3A.

Since the current in a full-wave rectifier
is flowing all of the time, but is only vary-
ing in intensity, then all the condenser
need do is keep the current at a constant
value, It, therefore, acts as a storage tank,
giving the current a boost when it is low.

VOLTAGE DOUBLERS

A voltuge doubler is anything which will
permit an A.C, (alternating current) to
flow in one direction at twice the voltage
obtained at the input. All voltage doublers
are full-wave rectifiers because they employ
condensers. These condensers act as storage
tanks assuring a steady supply of current.

In Fig. 5, at A, we see a Push-Pull Volt
age Doubler. When point A is positive and
B is negative a voltage is impressed across
condenser No. 2, thereby causing a current
to flow from B to one side of condenser No.
2, charging it, and back through the cathode
to the plate to line A. When point A is
negative and B is positive, a voltage is
impressed across condenser No. 1, causing
a current to flow from A, through the
cathode to the plate, to one side of con-
denser No. 1, charging it, and back to line
B; «t the same time this same voltage is
in series with No. 2, which is discharging,
the load which is across the combination,
therefore, receives a voltage equal to .the
combined voltages. On the next part of the
cycle, the reverse occurs; condenser No. 2
gets charged and condenser No. 1 dis-
charges thereby giving us full-wave recti-
fication plus voltage doubling. In Fig. 5, at
B. we see a cascade voltage doubler; when
point A is positive and B is negative, a volt-
age is impressed across condenser No. 1,
therefore, causing current to flow from B,
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to one side of condenser No. 1, charging it,
through the cathode to the plate of the tube
and back to A.

When point A is negative and B is posi-
tive, no voltage is impressed across con-
denser No. 1, therefore it discharges. This
discharge is in series (with condenser No.
2 and ‘the line voltage); the voltage dis-
charged by condenser No. 1 and the line
voltage combine and impress a voltage
across condenser No., 2 (causing it to
charge) and the load {(causing a current to
flow through the load). Since a condenser
will discharge a voltage equal to the one
that charged it, therefore during the time
there is no voltage -across condenser No. 2
and the load, it will discharge giving us
full-wave voltage doubling. Note that a D.C.
voltmeter will not register a pulsating D.C.
voltage unless it is continuous; omitting
condenser No. 2 halves the reading. !

POLARITY REVERSERS

A polarity reverser is anything which will
uutomatically reverse the polarity at the
input to give a fixed polarity at the output;
for example, in all D.C. and A.C.-D.C. sets
on the .market, we find that in order to
make the set operate on D.C. we must insert
the plug at a correct polarity, and many
of you may recall having to reverse the
plug in order to get the set to operate.

In Fig. 6 we see a full-wave rectifier that
was described in Fig. 3. This is really a
polarity reverser, and will give a fixed
polarity at the output regardless of the
polarity of the imput. (*) All full-wave
rectifiers are not polarity reversers, only the
bridge rectifier is.

In Fig. 6, we also see that by adding 2
condensers to the circuit, we can take ad-
vantage of having a voltage doubler at
A.C. and a polarity reverser at D.C. This
circuit operates similarly to the voltage
doubler described in the preceding topic.
This circuit was invented by the author.

VYOLTAGE MULTIPLIERS

Anything that will permit an alternating
current to flow in one direction at a higher
voltage at the output than was applied at
the input can be put in the class as a volt-
age multiplier. All voltage multipliers em-
ploy condensers and therefore, they give a

which combined are impressed across the
load (causing current to flow through the
load) and condenser No. 8 (causing it to
charge). During the time no.voltage exists
across condenser No. 3, it will discharge
and impress a voltage across the load caus-
ing current to flow through the load. As
can be seen, current is flowing through the
load constantly, at voltage 3 times the line
voltage. oI

If we trace the circuit, in” Fig™ 7, at B
and C, we can easily sce that by adding a
condenser and a half-wave rectifier in series
with the preceding tvondenser, rectifier, and
line, we can get a voltage 4 times us high
asg the line voltage; to obtain voltages as
high as desired, merely add condensers and
rectificrs. i

Since the cathode and plates of each tube
are connected in serics we can see that
peak inverse voltage between cathode and
plate need not bother us, but there exists a
high voltage between cathode and heater
which might prove troublesome at voltages
higher than 600. It must be remembered
that the working voltage of each successive
condenser must be higher then the preced-
ing ones. This goes also for the circuits to
be described in the following topics.

VOLTAGE MULTIPLIERS
(CASCADE CONNECTION)
In Fig. 8 we see a Parallel Cescade Volt-

.age Multiplier (a different form of voltage

multiplier).

In this circuit each pair of condensers is
charged at a time, and therefore when they
discharge, the next pair of condensers is
charged simultaneously by a voltage equal
to the discharge voltage of the previous
condenser plus the line voltage. We there-

fore get a voltage on the 'output equal - to-|"

the peak voltage discharged by the 2 con-
densers in the output or 4 times as much.

VYOLTAGE MULTIPLIERS

(PUSH-PULL CASCADE CONNECTIONS)

In Fig 9 we see a Push-I’ull Cascade Volt-
age Multiplier.

This is merely 2 or more voltage doublers
so connected that each successive condenser
receives a charge equal to the voltage dis-
charged by the previous condenser plus the
line voltage. From the véltage multiplier
circuits described in this article, the writer
obtained voltages up to 700 with this circuit.
For higher voltages, add more condensers
and rectifiers.

In Fig. 10 we see 2 different forms of
voltage multipliers: a “Parallel Series” and
a “Push-Pull Series” Cascade Voltage Mul-
tiplier.

All circuits described in this article (ex-
cept voltage doublers and half-wave recti-
fiers) were invented by the writer, and are
given to the U. S. Government and its
people, and he urges all firms and individ-
uals not to try to patent them.

After communicating with RCA Mfg.
Co. about the maximum voltage between
heater and cathode, the writer was in-
formed that it is possible to impress high
voltages between cathode and heater and
still be able to operate the tube efficiently,
but the RCA tube is not guaranteed for
voltages higher than 300 volts between
cathode and heater. The writer has had
voltages as high as 700 volts between the
cathode and heater without any apparent
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Front view of the complete Phano-Oscillator.

A

DE LUXE TYPE of *wireless’ oscil-
lator, this Phono-Player includes many
{unusual features that add to its versa-
tility. Two inputs are used, one having
greater amplification than the other. One is
used for -connecting a phonograph pickup
of the crystal or imagnetic type; and the
other, for a microphone of the dynamic or
crystal type. Each:input is independently
controlled by its own volume control.

USES

This is a great httle unit for home enter-
tainment, as phonograph records may be
played alone or “mixed” with the micro-
phone channel, so that a person may sing
along with the playing of the record and
“broadcast” into vour home receiver.

With a little ingenuity many interesting
stunts can be devised in which this unit
may be utilized. For instance, you can ar-
range an “Amateur Hour.” With the Phono-
Player or “Oscillator.” an electric phono-
graph unit, and a microphone set up in the
kitchen, for example, you can put on a regu-
lar broadeast, using a few of the more
talented folks in the party. With the rest
of the crowd in the living room. tune-in your
“station” on your living room radio just as
you would any broadeast station.

This “Wireless” Oscillator may be placed
as much as 50 ft. from your set and still be
picked-up with good volume.

The latest single-ended bantam tubes are
used. A 12SF5GT tube is used as the micro-
phone amplifier; a 12SATGT tube functions
as a modulated oscillator; and a 35Z4GT
tube is the rectifier. No transformers are
used. It is possible to operate this unit from

105-125 volts, either D.C. or A.C., $0 to 60°

cycles. The filaments of the tubes are con-
nected in series and a resistor. built into
the line cord, is used to drop the voltage to

Build This High-Gain
3-TUBE PHONO-OSCILLATOR

The author deseribes an ecasily-built “wireless” oscillator

which incorporates the latest improvements in this type of

phono-player. A microphone input, for example, makes it

possible for the experimenter to use this instrument for
mock broadcasts.

L. M. DEZETTEL, W9SFW

the proper value for the tubes.
ASSEMBLY

Assembly and wiring is straight-forward.
Mount the parts on the chassis exactly as
shown. Mount the oscillator coil last so that
it will not be damaged during assembly.
The filter condenser, line cord and antenna,
should be left until you are nearly through
so that they will not be in your way during
the connecting of.the smaller parts. o

For unfailing “results all connections
should be soldered. Keep leads short by mak-
ing connections direct from one point to
another. Clip-off excess -wirc on the re-
sistor and condenser terminals, using only

as much of the pigtail leads as necessary. .-

Notice that many of the unused socket
terminals are used for making connections
to other parts as a convenience in wiring.
Check off each lead on the diagram as you
wire the oscillator. In this way you reduce
the possibility of overleoking connections.

FINAL STEPS

When wiring is completed, uncoil the an-
tenna wire, put the tubes into their proper
sockets and plug the Oscillator into a 115
volt A.C. or D.C, outlet. Now turn on your
radio receiver and set the tuning dial to a
spot in the broadcast band where no sta-
tions can be heard. The volume control on
vour radio receiver should be set at normal
volume, Now go back to your Oseiliator and
connect your record player or microphone
into the proper input. While playing the
record or speaking into the microphone ad-
just the trimmer condenser through the
opening on the left until the music or voice
is heard in the radio set. A small screw-
driver is used for this adjustment. The
volume control on the oscillator must be
turned up, of course. during the tuning,
Volume increases as the knob is tuned to the

i
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Schematic diagram_ of
the High-Gain'  3-Tube
Phono-Oscillator. It in-

corporates many unusual
features that add to its
versatility. The input
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right; and is off when ‘the knob is at the.
extreme left. .

When connecting the leads from the rec-
ord player pickup, the outer shield should be
connected to the left tip-jack on the phono-
input, and the inner conductor to the right
tip-jack. If the leads are not shielded, con-
nect them whichever way produces the least
amount of hum. This also - -applies to the
connection of the icrophone.. '.

Any high- 1mpedance, high- output micro-
phone may be used in the microphone chan-
nel. The inexpensive dynamic microphones
will work nicely. The new and crystal mikes
may_also be used_.

You may experience some hum in using
a microphone with this unit as the micro-
phone input channel has considerable am-
plification. If long leads are used.on the
microphone, the leads should be of the
shielded type. The shielded lead inust be
connected to the metal case of the’ micro-
phone and at the other end is soldered into
a phone tip and plugged into the left-hand
jack of the microphone input. The inner
conductor is the “hot” lead. This is also
soldered to a phone tip and plugged into
the right-hand jack of the microphone input.
"It has probably become apparent_to you
by this time that this little unit is, in ef-
fect, a small transmitting station. There
are Federal regulations governing the
transmission of signals over a considerable
distance without a license. We must cau-
tion vou not to use this unit with an out-
side antenna or attempt to transmit.outside

the environs of your own home.

LisT oF PARTS
CONDENSERS
One 5-section filter condenser;
Two 0.1-mnf. 200-volt;
One 0.05-mf., 400-volt;
One 0.02-mf., 200-volt;
Two 100 mmi.;
RESISTORS
One 700-ohm, %-watt;
One 9,000-ohm, ¥%-watt;
Two 50,000-ohm, %-watt;
One 0.25-meg., %-watt;
Two 60,000-ohm, ¥%-watt;
One 50-ohm, ¥%-watt;
One 0.5-meg., %-watt:
One volume control with .switch, 0.5-meg.;
One 500,000 ohm volume control less switch,
0.5-meg.
TUBES
One 12SF5GT tube;
One 12SA7GT tube;
One 35Z4GT tube.
MISCELLANEOUS
One “Knight” special oscillator coil;
Two input tip-jacks;
One 6-point wiring strip;
One “Knight” special punched and drilled
chassis;
One 400-ohm line cord and plug;
One hank antenna wire, 25 ft.;
Three octal sockets;
Hardware.
Thia article has been prepared from date
supplied by courtesy of Allied Radio Corp.
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“For Letter S etv[cing - For ﬂiyiet- ptoéifﬂ— '
USE GERNSBACK MANUALS AND BOOKS!

A

INCE 1931 Servicemen have bcen buying

more GERNSBACK OFFICIAL RADIO
SERVICE MANUALS year after year. The au-
thentic material, easily accessible diagrams and
complete service data make them invaluable
to dealers and radio Servicemen. Without a
Gernsback Service Manual at the repair job, there's time
and profit lost. Your service kit or laboratory is incom-
plete without qll the GERNSBACK OFFICIAL RADIO
SERVICE MANUALS, There are GERNSBACK MAN-
UALS for servicing auto.radios, also refrigeration and
air conditioning equipment.

VOLUME 7 OFFICIAL RADIO SERVICE MANUAL

Over 1.800 Pages e Over 3,000 Illustrations e Stiff. Leather-
. l,'ﬁlﬁ‘:f.u“ Covers ¢ Size © x 12 Inches o Net Weizht s'o'oo

1936 OFFICIAL RADIO SERVICE MANUAL

Gver 1,300 Puges e Over 2,500 Illustrations e Stiff. Leather.
stte, Looseleaf Covers e Size 9 x 12 Inches ¢ Net Welght 8 Ibs.

$7.00

1935 OFFICIAL AUTO-RADIO SERVICE MANUAL

Over 240 Pages & Qver 500 lllustrations e Fiexible. Leathcr- z 0
otte, Looselenf Covers # Size ©x 12 INnches ¢ Net Weight 134 1bs. .

1934 OFFICIAL RADIO SERVICE MANUAL
Over 400 Pages o Over 2.000 lllustrations s Flexible. Leather-
;tlt/:. lﬁouleal Covers & Size 9@ x 12 Inches & Net weight

$3.50

1932 OFFICIAL RADIO SERVICE MANUAL
K Pal Over 2,000 1 ,

et cranta. Loossieat Covers: Sixe T Hhates T o Net $5 00
Weight 415 s, . .

OFFICIAL REFRIGERATION SERVICE MANUAL

olume (1)
Over 352 Pages o Over 300 1llustrations ¢ Flexible, Leather
ette, Looscleaf Covers. Slze 8 x 12 Inches ¢ Net Weight 142 l1bs.

$5.00

OFFICIAL AIR CONDITIONING SERVICE MANUAL

) 4] . -

Ot B e e i w15 Tnenen s Net wonni ata e, $5.00
To order these famous Manuals, see or write to
your jobber or favorite mail order house, If more
convenient, mail coupon directly to publishers.

'RADCRAFT PUBLICATIONS, Inc.

20 VESEY STREET NEW YORK, N. Y.

RADIO-CRAFT for JANUARY, 1941

P SERVICING
3 wiTH
SSMTANAL YZIERS
1

RAD 10-CRAFT LIBRARY SERIES

Get into the swing of reading instructive, authoritative books on technical
subjects—radio, air ¢onditioning and refrigeration. It’s the easiest, quickest
and most inexpensive way to improve ‘your knowledge on these toPics.
In this series, popularly known as the RADIO-CRAFT LIBRARY SERIES.
are all the titles necessary to your personal advancement. Only by careful

study of these enlightening books, can you £ain adequate exPerience in
fields of radio, air conditioning and refrigeration. Each book is uniform.
The volumes measure 6 x 9 inches——contain 64 pages, and have stiff,
flexible covers. PRICE 50c PER BOOK. All books are sent to you postpaid.
Here Are The Titles:
Book No. 3 Book No. 18
THE SUPERHETERODYNE BOOK POINT-TO-POINT RESISTANCE
- ANALYSIS
I Book No. & =
BRINGING ELECTRIC SETS
Book Ne. 19 .
pLeUCH PRACTICAL RADID KINKS
Book No. 8 AND SHORT CUTS
AUTOMOBILE RADIO AND -
SERVICING Book No. 20
- THE CATHODE-RAY OSCILLOSCOPE
Book No. 10
HOME RECORDING ANO -
ABOUT IT ALt Book No. 21
ook No. 13 RREAKING INTO RADIO SERVICING
ABC OF AIR CONDITIONING -
e Book No. 22
Book No. 14 NEW RADIO QUESTIONS
POCKET RADID GUIDE AND ANSWERS
Book No. {5 -
ABC OF REFRIGERATION Book No. 23
— PRACTICAL PUBLIC ADDRESS
Back No. 16 -
PRACTICAL Riblo CIRCUITS NEW—Book No. 28
Book No. 17 AUTOMOBILE RADIO
SERVICING WITH SET ANALYZERS PRINCIPLES AND PRACTICE

RADCRAFT PUBLICATIONS, Inc., 20 VESEY ST., NEW YORK, N. v.

Gentlemen: Enclosed find my remittance of §...... for which send me. POSTPAID,
the Manuals or Books indicated below by a cross (x) In the Danel.

¢ ) Volume 7 @ $10.00 () 1936 Manual @ $7.00 ( ) 1934 Manval @ $3.50

¢ ) 1935 Auto-Manual @ $2.50 () 1932 Manual @ $5.00

( ) Refrigeration Manual (Vol. 2) @ $5.00 () Air Conditioning Manual @ $5.00
RADIO-CRAFT LIBRARY SERIES @ 50¢ EACH

Circlo book numbers wanted: 3 6 0 10 13 13 13 18 17 18 19 20 21 22 23 24

l NIME coenirnrnnrnirnnnsssonsccees Hnooocan AAQAress +reivenioninenncenorniansonsen
I (> 1 = R S T L LR PP TR State .......eiiiisiaeses
(Send remitiance in form of cheek or money order: register your letter
if ynou send cash or unused U. S. Postage Stamps.) RC-141
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RADIO RECORDS
“7-MILE” ‘CHUTE JUMP

Anticipating increased activity in stratosphere fly-

ing, university scientists have instituted laboratory

experiments in scientific “ parachute jumping” from

these unprecedented heights. Some of the problems
involved are here described.

cago and Northwestern TUniversity

gathered last month in the laboratories
of the Armour Research Foundation of Il-
linois Institute of Technology to conduct
final tests preliminary to the planned §%-
mile scientific parachute jump by amateur
Arthur H, Starnes. (See photo at right, and
en Rudio-Craft’s cover.)

Aviation experts say that stratosphere
flyving has freed the industry from many
hazards. And with the development of
stratosphere flying, problems of jumping
from: altitudes of 35,000 feet must neces-
sarily be solved. United States Army and
Navy officials are interested in the re-
searches, because of the increased impor-
tance of parachute troops,

First, it is necessary to determine whether
it is possible for the human body to with-
stand the shock of falling from such
heights; and second, whether the senses of
the ’chutist will be able to respond to the
delayed jump and thus be able to carry-
through the command of the brain for the
pulling of the rip-cord when close to the
ground. (It is necessary, in the case of
stratosphere jumping, to delay pulling the
rip-cord until fairly close to the ground so
as to avoid frostbite or actual death from
freezing because of the extremely low tem-
peratures encountered at such high alti-
tudes.)

When Starnes, fully equipped, stepped
into the Foundations 0°F. cold room; he
was wearing strapped to his chest a pneu-
mograph; in the pocket of his jumping suit
was a “bail-out” oxygen tank; and, under
the wind-proof mask strapped to his face

SCIENTISTS of the University of Chi-

Arthur H. Starnes has
strapped to his left hip,
all the voice and heart-
beat communications
equipment he is festing
"7 miles high" in the
lab. wind-tunnel. Nego-
tiations are under way to
obtain an airplane capa-
ble of reaching this
altitude.

was a molded oxygen breather. To his back
was strapped the niain 'chute he expects to
rip open at 3,000 feet after a fall of 6 miles
from the stratosphere.

Strapped to his side was the shortwave
radio transmitter to transmit his heart
action to observers; and across his throat
was strapped a laryngaphone (throat micro-
phone) to enable him to send by radio his
personal reactions. On his wrist was an
altimeter which would tell him when to pull
the rip-cord, and strapped to his hip was
a movie camera to record his gyrations.
On his chest was the auxilinry ‘chute for
added protection which he pulls at about
T00 feet to further break his fall. (After
his ’chutes open, Starnes’ rate of descent
will be about 12 feet-per-second; until that
moment, he will be hurtling downward at
about 200 miles-per-hour.)

After a few minutes he stepped into a
specially-designed —67° F. super-cold cham-
ber and glass-enclosed wind tunnel con-

. low temperature,

At the turn of a switch, this
telephone dial tone, bus
etc. You may have hear

adget simulates a

signal, 20-cycle ringing,

this device operating in

the new air program, “The Shadow", over the WOR
Mutual network.
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structed within the cold room.

Here, 2 high-powered blowers, drawing
air at zero temperature through a revolving
chamber soaked with liquid air, blasted &

below zero and at
directly inte the

stream of air at 67°
200 miles-per-hour
‘chutist’s face.

All of his conscious reactions, as he twist-
ed and turned and exposed all parts of
his body and all the equipment to the blast,
and those subsconscious reactions of which
he could not be aware, were transmitted by
shortwave radio to other parts of the
Foundation laboratories. His heart beat
was accurately recorded, as well as his
breathing. His verbal reactions were re-
corded while the critical eyes of the scien-
tists closely watched for any flaws in the
design of the equipment he was wearing.

After being exposed to the excruciatingly
Starnes was removed
from the tunnel and exawnined and ques-
tioned by the scientists.

‘PHONE SOUND-EFFECTS MACHINE

The-following article by station WOR’s Sound Effects Supervisor, de-

scribes a new sound-effects instrument that reproduces the major

sounds heard over a telephone line and makes them available for in-

stant mizing into radio broadeast programs. Eventually, this instru-
ment will be vacuwm-sealed!

F. G. STREET, JR.

00 often for comfort a sound effects
man gets a request for the sound of a
telephone instrument being hung up at
the other end of the line, or a busy signal,
or the sound of ringing as heard in the

. receiver.

Various combinations of buzzers and
equalized microphones have been used to
simulate these sounds, but without any feel-
ing that the imitations were particularly
good.

The WOR Sounds Effects Department de-
cided to see what could be done toward de-
veloping a device that would accurately re-
produce the more important sounds heard
over a telephone line.

RADIO-CRAFT
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The New York Telephone Co, was kind
enough to furnish a drawing showing the
connections of a buzzer to furnish the dial
tone and a system of 2 time-delay relays
to interrupt this tone in such a way as to
produce the busy signal.

The Dial Tone; Busy Signal—Everything
seemed solved. It was only a matter of con-
necting these up, plugging them into a mike
circuit, and the work was done. But before
this was started it was realized that the
sound operator would have to dial on a
dead phone, press the dial tone key, re-
lease it in exact synchronism with his dial-
ing, and do this accurately every time. It
was then decided to control the dial tone

JANUARY, 1941
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with additional relays, and these were
added, so that the dial tone came in as soon
as the instrument was lifted, and was cut
off and stayed off as soon as the dial was
turned the first time. This, however, did not
give that final buzz that is heard as the
dial returns the first time, and 3 more relays
were added to secure this short peep before
the final cut-off.

Ringing Impulgse—The ringing impulse
as heard at the other end seemed simple
enough to duplicate, as we already had a
20-cycle generator used for ringing phone
bells. This was fed, through a transformer
and resistance, into the circuit, but it did
not sound right. It was found that this
sound is not composed of the 20-cycle ring-
ing current alone, but of a higher note
(about 800 ¢ycles) modulated by the 20-cycle
impulse. In order to secure this complex
sound several means were tried, but the
dne that finally duplicated it almost exactly
consisted of a single tube oscillator, with
plenty- of harmonics, the output of which
was fed to the control-grid of a second tube,
while the. 20 cycles fed to the cathode served
to modulate it.

Local Cradling.—Another trouble that de-
veloped was that if the cradle contacts were
opened for even a moment, as in attempting
to call back the operator, the dial tone re-
turned. In order to avoid this a holding relay
was inserted, which was operated by the
plate current of a 6A3. When the phone is
hung up, or the contacts pressed, the fila-
ment current of the 6A3 is cut, but until the
filament has cooled a bit, plate current con-
tinues to flow, the relays cannot unlock,
and the dial tone cannot return. By trying
several tubes it twas possible to get onc with
characteristice such that the phone must be
hung up about 2% seconds before dial tone
will be heard on lifting it again.

Remote Cradling.—The hanging up or
lifting of the phone at the other end of the
line was another sound that seemed simple
until we tried it. The first idea was to
have another instrument connected in the
circuit, to be used at some distance from
the machine. The actor who was supposed
to be talking over the line would use this
instrument just as he would any telephone.
Then it was realized that an actor follow-
ing a secript would have some difficulty
locating the cradle and hanging up exactly
on-cue. S0 a second instrument was placed
in series with the one the actor was to talk
through, and the hanging up of this one
was controlled by the sound operator right
at the machine through a mechanical device.
Two relays controlled by this instrument
cut the voice lines from both, so that when
it is hung up, the clatter is heard, and then

*RADIO DEVELOPMENTSe

everything is cut, cven though the actor
may continue talking. In order to make
sure that all sounds from this instrument
went out only over the line, it was mounted
in 8 heavily-padded box, so that no mechan-
ical noise would be picked up by studio
microphones.

Level Controls.—Attenuators control the
level of the dial tone, the ringing impulse,
and the final mixed output of the machine,
which is fed through a mike line directly
into the control room, and also, through a
single-stage amplifier, into the receiver of
the instrument on the near phone, which
the operator can use for monitoring pur-
poses.

Acoustic Filter—To secure the closest
approximation to telephone quality, an
acoustic filter is used, which consists of a
receiver, also fed by the monitor amplifier,
held against a dynamic microphone in such
a way as to duplicate approximately the
resonance of the ear cavity. Either the out-
put of this microphone or the unfiltered
output of the final mixing coil can be fed
into the control room by throwing a key.

Visual Monitors.—Pilot lights were intro-
duced on the control board so that the
operator can monitor all operations even
though he does not have a hand free to
hold the monitor phone instrument.

Equipment.—The machine as finally com-
pleted contains 8 monitor lights, 8 keys
controlling ringing impulse, busy signal,
incoming or outgoing calls (to avoid get-
ting dial tone on an incoming ecall), dial
clicks, operator’s buzzer, filter, and auxil-
jary bells; a knob for lifting the remote
cradle, 4 attenuators, a high-pass filter, 3
separate power supplies. (18-volt, 3-volt,
and I-volt batteries), oscillator, modulator,
amplifier, voltage regulator, 20-cycle gen-
erator, time-delay tube, 9 mixing coils, 18
interlocking relays, and 3 telephone instru-
ments.

One difficulty still in the process of solu-
tion is caused by the fact that the acoustic
filter, since it contains & sensitive micro-
phone and must be incorporated within the
cabinet, is very receptive to noises other
than those intended for it, such as the
thumping of the busy-signal relays, and
even voices from outside the cabinet.

It ia planned to seal the whole unit in an
atr-tight copper tube which will in turn be
sealed into a heavy copper box which will
then be exhawusted with a mercury diffusion
pump to o vacuwum of about 10-* millimeters
of mercury. This should eliminate pick-up
of any sounds except those from the re-
ceiver and the imperceptible ones which
will be acoustically transmitted through
the leads by which the unit is suspended.

——— R —
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ABOUT CALL LETTERS

Some call letters used today have been
inherited from stations which made head-
lines through tragedy. KGB, now assigned
to a station at San Diego, was formerly
used by the steamship D. H. Luckenbach,
sunk by a submarine off the coast of France
in 1917. KOB, at Albuquerque, New Mexico,
was assigned to the steamship Princess until
she broke in two on Rockaway Shoals, New
York. Radio played an important role in
the rescue of the 106 persons on board.

Using 4 letters, there are nearly 50,000
possible call-letter combinations. This is not
sufficient to take care of amateur radio
stations, which greatly exceed all others in
number, so a special system of call assign-
ments had to be worked out for the self-
styled “hams.”(*)

Result: about 100,000 letter permutations
have been used in amateur calls. Hundreds
are assigned weekly in new, renewed, or
modified licenses. The plan adopted for
amateurs is governed partly by treaty,
partly by statute, and partly by regulation.

Treaty limits an amateur call to not more
than 2 letters plus 1 digit plus not more
than 3 letters, and assigns initial letters
to indicate nationality. Statute authorizes
the Federal Communications Commission to
designate and publish calls. Regulations
give preference to assignment in regular
order rather than on a request basis.

Thus an amateur call comprises a prefix,
a digit, and a suffix. For example, W 1 AAA.
The prefix, indicating nationality, must be
or begin with one of the 3 letters assigned
to the United States—W, K or N. For ama-
teurs located in continental United States,
W is used by itself. Thus W 1 AAA would be
in New England. For outlying areas, K is
used as the prefix. Example: K7 AAF
would be in Alaska.

The K prefix is expanded to 2 letters for
remote spots to give distinctive character,
immediately recognizable on the air with-
out reference to lists. Example: K B6 G X B,
in Guam. N is not used as a prefix in as-
signing amateur calls, but may be tem-
porarily substituted for any of the other
prefixes by Naval reservists under certain
conditions.

The digit in amateur calls indicates loca-
tion in one of the 9 amateur call areas
now in operation.

The suffix in new assignments is chosen
in regular order from the permutations
of the alphabet. For cxample, the calls
W 3 ILE and W3 ILF were the other day
assigned to new amateur stations in the
3rd call area. The same practice holds true
for each call area. Thus a suffix early in
the alphabet has been used in all 9 areas
and may be common to the calls of 9 sta-
tions, eg. W1ABC, W2 ABC, W ¢ ABC,
ete. However, the same suffix is not simul-
taneously used after W6 and K¢, If an
amateur moves from Hawaii to California,
say, only the prefix is changed in his modi-
fied license, as K 6 MTH to W6 MTH.

In general, an amateur is assigned and
reassigned the same call as often as c¢on-
sistent with his location and the adopted
system. Accordingly, so-called 2-letter calls
(2-letter suffixes} are renewed or revived
for former holders, but for years all new
assignments have been of the 3-letter va-
riety. The capacity of the alphabet in 2-
letter calls was exhausted long apgo. Even
when one amateur license lapses due to
death or other cause it is not reassigned
because thousands of amateurs would want
it and there is no basis for favoring one
of many,

were- analyzed

letters in
Oct. 1940 izsue-of

( ) roadleast -station-..-eall
in the

H1.C. €. —Nladio Call Letters,”’
Radio-Craft, pg.
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"STRATOLINER"” CRYSTAL MIKE

Shure Brothers
225 W. Huron St., Chicago. Ilk

HE maodel 708A “Stratoliner” is a c¢rystal

mike with a high output level (49.7 db.
below 1 volt per bar at end of 7 ft. eable).
1t uses a moisture-sealed Bimorph crystal,
mechanically isolated. Semi-directional or
non-directional operation may be obtained.
—Radio-Craft

NEW OSCILLOSCOPE

Hickok Elec. !nstrument Co.
419 Erie Bldg.. Cleveland, Ohio

ESIGNED
for servicing
F.M. and tele-
vision receivers.
The instrument
offers single or
consecutive
stage-by-stage
trouble-shooting
from antenna
post to speaker.
Has self-con-
tained, wide-
band F.M. oscil-
lator and nar-
Also contains

oscillator.

row-band F.M.
demodulator, video amplifiers, signal tracer
circuit and visual A.C. vacuum-tube volt-
meter with a range of from 0.2- to 1,000
volts. The wide-band F.M. oscillator can be
modulated from external sources.—Radio-
Craft

POLY-DIRECTIONAL
MICROPHONE

Electro-Voice Mig. Co., Inc.
1239 South Bend Ave., South Bend, Ind.

NOWN as Cardak model 725. this micro-

phoné has a constantly-variable sound
pick-up pattern, enabling the operator to
select the correct divectivity for each par-
ticular installation. A screwdriver control
allows the microphone to function as a true
cardiok] or as a bi-directional instrument,
making it an ideal microphone for orches-
tras, traveling with their own sound sys-
tems, which may encounter many acoustical
problems.. Response is said to be ‘“‘substan-
tially flat” from 30 to 10,000 cycles. Sensi-
tivity is —52 db. 1 volt/bar (average level).
—Radio-Craft

UNIVERSAL DOUBLE-TUNED
I.F. TRANSFORMERS

Radex Corp.
1733 Milwaukee Ave., Chicago, lil.

A SET of the type 5170A, —B, and —C
Radex double-tuned I.F. transformers,
in ranges covering, respectively, 150-200
ke, 240-300 ke., 430-500 kc., are said to
enable Servicemen to replace input, inter-
stage or output LF. transformers of prac-
tically every description.—Redio-Craft

RADIO-CRAFT JANUARY,
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CARBOTET FIRE EXTINGUISHER

The Fertilmist Corporation
Woestport, Conn.

N entirely new type of fire extinguisher

designed for the low-priced field. Every
service shop should carry several of these
for the protection of their customers’ re-
ceivers. Made in hand-gun and automatic
tyvpes.

The device is a hermetically-sealed unit
which does not require periodic attention or
refilling. Tt lasts indefinitely or until used.
The liquid chemical, carbon tetrachloride,
does not stain; and is effective against oil,
gasoline and electrical fires where water
or soda-acid is either useless or dangerous.
Throws stream 15 to 20 ft.—Radio-Craft

NOISE FILTERS FOR HOME
APPLIANCES AND FLUORES-
CENT LAMPS

Cornell-Dubilier Electric Corp.
South Plainfield, N. J.

HESE “Quietone” units are designed to

mount directly on ‘the offending home-
appliance (and fluorescent lamps in par-
ticular). There are two insulated flexible
leads that are connected across the supply
line, either inside the ‘appliance or where the
line cnters. Available for 110-volt A.C., or
D.C. or for 220-volt A.C. or D.C. operation.
Both units are entirely shielded in wmetal
containers,—Radio-Craft

PAGING & INTERPHONE
SYSTEM

Webster«Chicago Corporstion
5622-5660 Bloomirigdale Ave., Chicago, Il

HE model W-300 series instrument is a

conibined paging and intercommunication
system whereby the central master station
can contact either one or all remote sta-
tions, up to 18, simultaneously or carry on
a 2-way conversation with each station. Re-
mote stations are also able to originate
calls,—Radio-Craft
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PORTABLE PHONOGRAPH

Dynavox

55 €. (1th St., New York, N. Y,

M ODEL 501 portable electric phonograph
with built-in amplifier. A heavy-duty
motor and crystal pickup are employed. De-
signed for 110-120 volt, 60-cycle A.C.
operation.—Radio-Craft

DYNAMIC PHONO PICKUP

Sound Apparatus Co.
150 W, 56th St., New York, N. Y.

OLLOWING are the features of this new

clectrodynamic-type phono pickup. Fre-
quency response essentially flat from 30 to
0,000 cycles. Needle pressure only about 1
oz. or less. Output level 5 volts per 1 em./sec.
Needle impedance about 12 gr. for an am-
plitude of 0.065-mm. Electrical impedance is
200 ohms; other impedances are available—
Radia-Craft

RADIO NOISE AND FIELD-
STRENGTH METER

Ferris Instrument Corp.
Boonton, N. J.

HE model 32 radio noise and field-

strength meter provides a means. for
locating, and quickly and accurately meas-
uring, all kinds of radio interference fields.
This radio-frequeney microvoltmeter is suf-
ficiently accurate for station field surveys.
—Radio-Craft

SHORT-INTERVAL ELECTRONIC
TIMER

Photoswitch, inc.
21 Chestnut St., Cambridge, Mass.

NEW timer is available with intervals
from 1/20 sec. to 2 mins, Control is
through a snap-action relay with 1,000 W.
capacity. Special “timing valves' (grid leaks
which gradually discharge a condenser)

- snap into clips to establish any one of 6

timing ranges.—Radic-Craft

DISTORTION-MEASURING SET

The Hewlett-Packard Co.
481 Page Mill Rd., Palo Alto, Calif.

HE type 320A distortion-measuring set

may be used with any signal generator
and oscilloscope to give distortion read-
ings at 2 different frequencies. Suitable for
racdio stations, laboratories, public ad-
dress operators and maintenance men. Fre-
quency range: standard, 400-5,000 cycles;
special, 50-10,000 cycles. The device com-
pares the distortion component with the
fundamental voltage.—Radio-Craft
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1,000 OHMS/VOLT RECORDING
VOLTMETER

The Esterline-Angus Co., Inc.
Indianapolis, Ind.

THIS new supersensitive 1,000 ohms/volt
recorder is a compact, portable high-speed
graphic meter which finds application in
telephone, telegraph, radio, television and
carrier current fields. Voltages are record-
ed by a direct-action pen on a continuously-
moving paper strip 6 ins. wide. May be
used, with an amplifier, to record sound,
vibration, light intensity, radio field-
strength, etc. Has a “Formex”-wire coil
in an Alnico-magnet field.

MARINE-GENERATOR
RADIO INTERFERENCE FILTER

J. W. Miller Co.
5917 S. Main St.. Los Angeles, Calif.

THE new type 7859 radio interference
filter has been designed primarily for use
with marine generators to avoid commuta-
tor interference. Unit is said to use the
largest duolateral-wound chokes ever made;
includes a special shunt field section rated
at 30 A.; and has four 2-mf. condensers.—
Radio-Craft

JUNIOR-TYPE MARINE PHONE
Hallicrafters
2601 S. Indiana, Chicago, IIi.

THE model HT-11 marine radiophone has
been introduced to meet demands for a
communications device for small boats. It
covers broadcast and marine radiophone
bands. Measures only 14% x 8% x 9% ins.
Available for 6 V., 12 V., 32 V. or 110 V.
operation. Qutput, 12 W. Has hand-set and
standby loudspeaker.-—Radio-Craft

NEW VOLUME CONTROL
CABINET
International Resistance Co.

401 North Broad St., Philadelphia, Pa.

EIGHTEEN type D all-purpose volume
controls together with 6 switches and 5
special tap-in shafts, located in a neat metal
cabinet, provide for 60% to 75% of all
volume control replacements. Cabinet is
decorated to enhance the appearance of
service shops, measures 14% x 7% x 4%
ins. deep.—Radio-Craft

NEW-TYPE SPEAKER

RCA Manufacturing Co., Inc.
Camden, N. J.

A NEW 15%-in. high-fidelity loudspeaker
mechanism, known as model MI-6237,
is available either separately or with wall
housing or console cabinet. The P.M. dy-
namic speaker handles 15 watts of power
and is recommended for reproducing phono-
graph recordings or other sound under con-
ditions of high noise level. The voice coil
(impedance 8 ohms) is completely. dust+
proof. The console cabinet stands 32 ins.
thigh, 24 ins. wide and 14 ins.” deep, and has
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an ‘“acoustic phase-inverter circuit” built
into -the cabinet to extend low-frequency
response.—Radio-Craft

“PADGET” AND "“QUADGET"

Norman B. Neely
5334 Hollywood Blvd., Hollywood, Calif.

THESE high-sounding names are supposed
to describe 2 new calculating devices, one
(the Padget) enabling the user to determine
the resistors required for attenuators with-
out resorting to extended calculations; and
the other (the Quadget) intended to sim-
plify the - design of constant-impedance
equalizers, specifically for 500-ohm circuits.
However, it is possible with both of these
calculators to do engineering calculations
for various other circuits.

Each caleulator is simply a ecardboard
sheet sliding in and out of a cardboard
sleeve. The outer sleeve has perforated win-
dows at predetermined places where the de-
sired figures appear. Both are handy units
indeed.—Radio-Craft

MULTI-USE TABLE-TYPE
“RADIOCORDER”
Radio Wire Television, Inc.
100 6th Ave., New York, N. Y.

KNOWN as model JS-176, this table in-
strument combines the functions of

radio, phonograph, recorder and public-ad- .

dress system. The phonograph pickup is of
the tangent-arm crystal type. A separate
crystal recorder head and arm are used in
conjunction with a constant-speed heavy-
duty motor and 10-in. turntable for record-
ing. A neon dual-glow lamp indicates proper
recording level. The receiver is a 9-tube
3-band superheterodyne, with built-in ad-
justable loop antenna, tuning “eye”, push-
pull output, ¢rystal microphone and 1-stage
preamplifier, as well as other features.
Broadeast range to 1,680 kc., short-wave
ranges 2.25 to 7 and 7.5 to 24 megacycles.—
Radio-Craft

NEW SYNCRO-SOUND SYSTEM -
FOR MAKING HOME
SOUND-FILMS

) Presto Recording Corp.
242 W, 55th St., New York, N. Y.

THIS new system makes it possible to pro-
duce 8 mm. or 16 mm. talking pictures
at about 1/10th the cost of sound-film pro-
ductions, according to the manufacturer. It
maintains almost perfect “lip synchroniza-
tion” between sound-on-dise recordings and
silent films. Used in conjunction with a
Presto recorder and an ordinary silent
projector, the equivalent of a talking pic-
ture film is obtained.—Radio-Craft

RADIAL CONE SPEAKER
PROJECTOR
University Laboratories
195 Christie St.. New York, N. Y.

ECAUSE it resembles a lighthouse
when it stands on end, this unit has
been termed “Lighthouse” projector. The
difference from previous radial cone pro-
jectors is the fact that double the usual
acoustic length is employed, making for
good low-frequency response. Other fea-
tures include floating rubber cone speaker
mounting, radial acoustic breather, non-
resistant rubber-tire rims. It .is claimed
that the design of .the bells provides uni-
~form .360° sound projection. Bell diameter
24 ins., overall height 28 ins. Designed for
12-in. cone speakers.—Radio-Craft
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NEW F.M. AND TELEVISION
CABLE

Belden Manufacturing Co.
4689 W. Yan Buren St., Chicage, I

NEW  high-frequency transmission .

cable, of the 100-ohm twisted-pair type,
known as No. 8219. Consists of 18-gauge
stranded tinned copper wire, properly in-
sulated and shielded for F.M. and television
use. Qutside diameter is 0.350-in. The No.
8218, without outer tinned capper shield, is
2.7 in. in dia.—Roedio-Craft

ALL-TRIODE AMPLIFIER

General Communication Producis Co.
6245 Lexington Ave., Hollywood, Calif.

HIGH-GAIN, wide-range amplifier,

known as model GCP-12A. Nine ampli-
fiers available in this series, differing only
in the number of input channels and the
gain in the phono channel. Has a rated out-
put of 12 watts and a peak output of 24
watts. To minimize output distortion, triode
tubes are used in all stages, including push-
pull output.—Readio-Craft

COUNTER-TYPE TUBE
MERCHANDISER

Precision Apparatus Co.
647 Kent Ave., Brooklyn, N. Y.

A STREAMLINED tube tester and set
analyzer with a swivel-mounted, large
7-in. easy-reading meter. The instrument is
known as series 914. It provides a full view
of test results from all positions since the

meter can be moved in any direction.—
Radio-Craft

"“WIRELESS” RECORD CHANGER

The Talk-A-Phone Mfg. Co.
520 North Michigan Ave., Chic go, _III.

THE instrument incorporates an automatic
record changer which plays ten 12-in. or
twelve 10-in. records with each loading. A
78 r.p.m. rim-drive motor and crystal pick-
up are used. The 2-tube “wireless” oscillator
housed inside the case will operate with any
radio receiver. The cabinet measures
21x16% x12% ins. high. Designed for opera-
tion from a 110-120 volt, 60-cyele A.C. line.
—Radio-Craft

e

NEWS SHORTS

Regal Amplifier Manufacturing Company
recently announced to radio Servicemen and
dealers a complete line of their famous “Tok
Fone” brand all-purpose sound systems, in-
cluding standard amplifiers in an excep-
tionally low price range.

They have a very interesting bulletin cov-
ering all types of record players, amplifiers,
intercommunication systems and items deal-
ing in the sound field.

Any Serviceman, dealer or sound man
may write and receive their catalog upon
request to the manufacturers or in care of.
Radio-Craft.

The 1940 Presidential Election, now his-
tory, may be credited with having intro-
duced the Public Address Trailer. The one
noted by this writer consisted of 2 Roose-
velt-Wallace signs in inverted-V formation
and surmounted by trumpets pointing in 4
directions, on a trailer being pulled by a
private sedan; the location of the amplifier
was not evident, but it may have been a
self-powered assembly - underneath the
trailer signs.
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* CLASSIFIED RADIO DIRECTORY®

Where to ﬂuy .at,/ E—
CLASSIFIED RADIO DIRECTORY

Handy Buying Guide, by Products and Manufacturers’ Names and Addresses, for the Entire Radio Industry

SECTION 1V

This DIRECTORY is published in sections—I1 section per month, This method of publica-
tion permits the DIRECTORY to be constantly up-to-date since mecessary revisions and
corrections can be made monthly. All names preceded by an asterisk (*) indicate that

they are trade names.

If you cannot find any item or manufacturer in this section or in previously-published
sections, just drop us a line for the mformatton.

Section I of this DIRECTORY was published in the October, 1940 issue. Presented here

is Section IV,

While every. precaution is taken to insur
q the ibility o

e accuracy, Radio-Craft cannot guarantee against
errors and omissions in the preparation of this Classified D

Directory, Manufacturera and readers are urged to report all errors and omissions 8t the
earliest moment to insure corrections in the very next issue.

RECORDING EQUIPMENT

Combination public-address - re-
cording amplifiers . . CPA
Combination radio-recorders CR
Cutting heads (lateral & verti-
cal cut) . . . . . . CH
Discs (blank) . . . . . D

‘Equalizers .. . E
Lead-screws (recordlng & pon-
back) . . . . . LS
Magnetic-tape recorders . MT
Motors . . .. M

Needles (rscordmg) o o o
Recording machines . . RM
Recording machine assem. (cut- :
ter, pickup, motor, turntable} RA
Recording supplies (record pre-

servers, etc.) . . . . RS
* Sound-on-film recorders . " SER
Transcription equipment . TE

" Turntable flocks . . . . TIF

ACOIUSTIC EQUIEPMENT CO., 323 Walton Bldg.,
tlanta
‘ACTONE—H W. ACTON CO., INC.
ACTON CO., INC., 370 'Ifh Ave., New York,
.Y. ' Actone” —N
AR KING PRODUCTS CO., INC., 1523 b3rd St
Brooklyn, N. Y., *7 Ajr King"'—RM
ALLIANCE CO., Alliance, Ohio—
ALLIED RECORDING PRODUCTS CO 2IO9 43rd
AME RLcntg Island City, N. Y—CH, D, M, N,
AMPLIFIER CO OF AMERICA, 17 W. 20th

St., New York, N. Y_—CPA, CR, TE, RA, E
AMPLITONE PRODUCTS co.. 135 L:berfy S%_ New

Y.—CH N,
ANSLEY RADIO CORP 4§77 Bronx’ Blvd New York,

Y.—CR
ASTATIC MICROPHONE LABORATORY, INC., 830
Market St., Youngstown, O.—CH, E, N
fUDIO DEVICES NC 1600 Broadway, New York
Y., *"Audiodiscs”, *"Audiopoints’—D, N, RS
AUDIOGRAPH SOUND SYSTEMS, 1313 W,
Randolph St., Chicage, IIL.—CR, CPA, CH,

TE
*AUDIOD|SCS—Audio Devices, Inc.
*AUDIOPOINTS—Audio Devices, Inc.
*AUDIOGRAPH—John Meck Industries
BANK'S MFG CO 50!9 N. Winthrop Ave., Chi-
BATEMAN SOUND SYSTEMS 680 Johnston St.,
Akron, Ohio—RM
*BELFONE—BELL sbum) S’YSTEMS INC.
BELL SOUND SYSTEMS, INC., 1183 Essex Ave.,
Columbus, Ohio, **'Belfone”—D, N, RM
mvm BO: GEN CO., INC., 463 Broadway, New York,

BROWN ELECTRIC CO., 45 Atiantic Ave., Rochester,
—CH, RM, TT

THE BRUSH DEVELOPMENT CO., 3311 Perkins Ave.,
Cleveland, Ohio—CH

C?RRON MFG CO., 415 S, Aberdeen St., Chicago,

CRUMPACKER DISTRIBUTING CORP., 1801 Fannin
St., Houston, Texas—CR, CPA, N, D'

THE .?AVEEN COMPANY," 158 Summit St., Newark,
N, J.—

RADIO-CRAFT for

JANUARY,

os VRY lc:"onpon,;yog Ann Armitage Ave., Chi.
DUPLEX RECORDING DEVICES co 514 W. 3bth
St.. New York, N, Y.—M, RM, RS, LS, TT

‘DURALITE—MuslcraIO Recerds Inc.

ELECTRONIC APPLICATIONS, 'Brunswick, Maine—E
ELEC'I’JRICAL INDUSTRIES M'I;G go. Red Bank,
ESPEYY MFG, cd) iNC., 305 £. b3rd St., New York,

—CR
FAIRCHILD AERIAL CAMERA CORP 88-06 Van
Wyck BlvN‘ RJarninca, L1, Y., *¥Eairchild ' —

H, D M
FARNSWORTH TELEVISION & RADIQO CORP., 2702
E. Pontiac St., Fort Wa ne, Ind.—CR
FEDERAL RECORDER C INC., 50 W. 57th St

w York, N. Y.— RM
FISCHER DISTRIBUTING CORP 222 FulI’on St., New
H, TE. RS, D

ork, PA,
FLEX RECORB CO 9SRockeIeIIer Plaza New York,
FLOCI( PROCESS CORP 17 W. 31st St., New York,

GENERAL CEMENT MFG. CO., 919 Taylor Ave,,
Rockford, Itt—D, N, R

GENERAL COMMUNICATIONS PRODUCIS CO.,
4245 Lexington Ave., Hollywood, Calif —CPA, CH

GENERAL ELECTRIC CO.,, Schenedady, N. Y., &
Bridgeport, Conn.—CR

GEOI:E AL Ih%][_)USTRIES CO., 3537 Taylor St., Elyria,

M. A. GERETT CORP., 2947 N. 30th St., Milwaukee,

Wis

HAMMOND MANUFACTURING CO., Guelph, On-
tario, Canada—E

HARRISON RADIO CO., 12 W. Broadway, New
York, N. Y.—CR._CFA. TE.'RA, E N, D,

HERBERT H. "HORN, 1201 S." Olive $t..'Los Angeles,
Calif—CR, TE, N, D

HOWARD RADIO CO., 1735 Belmont Ave.,
Chicago, Il—CR, D, N

INSULIN CORP OF AMERICA 30-30 Northern
BIvd Lorﬁ Island City, N. Y.—D, N

J. CO. 4IIl Fort Hamilton Pkwy.,
Brooklyn N. Y—D

LAFAYETTE RADIO CORP.. 100 6th Ave., New
York, N, Y.—CR, CPA, TE, RA, E, N, CH,

RS
LOWELL NEEDLE CO., INC., Putnam, Conn—N
H SPORTING GOODS 'CO., 513 Market St.,
Phnla Pa—CR CH, D, RS
MAJESTIC RADlO & T£L£V|SION conp 2600 W,
50th St.. Chicage, I.—CR, CPA

JOHN MECK INDUSTRIES, I3I3 W. Ran.
dolph St., Chicago, I, ""Audiograph"—
CH, RM

MEISSNER MANUFACTURING CO., Mt

Carmel, 1l.—CR
MELL¢PHONE CORP., 65 Atlantic Ave., Rochester,

—CH, RA
CHARLES MICHELSON ELECTRICAL TRANSCRIP-
TIONS, &7 W. 44th St., New York. N. Y —TE

MILES REPRODUCER CO., INC., 812 Broad-
way, New York, N. Y.—D, N, CPA, CH, TE,
RA, E

MIRROR RECORD CORP.,
York, N. Y.—N, D, RS

MONTGOMERY WARD & CO. 619 W,
Chicago Ave., Chicago, II.—CR, CPA, TE,
RA, E, N, CH, D, RS

MUSICRBAJFT RECORDS INC,, IO W. 47th St., New

58 W, 25th St., New

. **Dyralite”—D,
MUSIC MASTER MFG. CO 508 S. Dearborn
St., Chicago, l.—CR, TE RA, D, N

NASH RADIO PRODS CO,, 6267 Gravois Ave., St.

RS
PACENT ENGINEERING CORP., 79 Madnsan Ave.,
New York, N, Y—CR, CPA, RA
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PEERLESS ALBUM CO INC,, 38 W, 2lst St., New

York, N,
*PERMO POINT—Permo Products Corp
PERMO PRODUCTS CORP,, 6415 Rovenswcod Ave,,
Chicago, lll., *''Permo Point"—N, RS
PH“CCONRACPIO & TELEVISION CORP., Phila., Pa.
H

D
PHONOGRAPH NEEDLE MFG CO., INC,, 42-45
Dudley St., Providence, R. |.—N
PHONOTONE LABORATORIES INC., S.E. I5th St.
Washington, Ind.—CR, CPA, CH. TE, RA, E, D.

N, RS
*POINSETTIA, INC.,

e Pitman, N. J. — RM, RS,
PRESTO RECORDING CORP., 242 W. 55th S? New
York N. Y., *"Presto’ "_CR. CPA, CH, TE, RA, E,

RADIO ELECTRIC SERVICE CO, INC. N.W. Cor.
7th & Arch Sts.. Phila. Pa—CPA, CR, CH, TE,

RA, E, D, N, R
RADIO ENGINEERING LABS., INC,, 35- 54 34th St.,

Long lsiand Ol'
RADIOTONE, (! 7356 Melrose Ave. Hollywood

Calif.—CH, D, N, RM, RS, LS, 1, CR, CPA,

TE, RA, E

RANGERTONE, INC., 201 Verona Ave.,
N. J.—D, N, RM

RCA MFG. CO., Frost & Cooper Sts, Cam-
den, N. J,, *"RCA"—D, M, N, RM, RS, LS,
TT, CR, CPA, TE, E, RA

RECOTON CORPORATION 178 Prince St.,, New

York, N.
REGAL AMPLIFIER MFG. CORP., 14 West
I7th St., New York, N. Y.—CPA

REK-O- KUT CORP %54 Canal St., New York, N.-Y.

Newark,

—M, LS,
REMLER CO LTD 2IOI Bryant St., San Francisco,.

Calif.. *"'Remler ' —| CR

ROCK- OLA MANUFACTURING CORP., 800 Na.
Kedzie Ave Chlda? —CR

ROWE INDUS’TRIES NC., 3|zo Monroe St., Toledo,

O.—CPA
MAURICE SCHWARTZ & SON, 710-712 Broadw
SchenecIady N Y—CR CPA. TE, RA, E, é

SELECTAR MFG CORP 30 W. I5th St., New York,
—CPA, CH. RA,'TE, D, N
SENTINEL RADIO CORP 2020 Ridge Ave., Evans
ton, |II.—CR, CPA
SKY CHIEF RADIO CORP 345 E. 27th St., New

Y. —CR
S. O S CINEMASSUPPLY CORP., 635 11th Ave., New

Yor FR
SOUND APPARATUS co 150 W. 4bth S$t., New
Y(er N. Y.—CH, TN, RM, RS, TT, CR. CPA,

TE, RA,
S%UND DEVICES CO., 160 E. l16th St., New York,

SPEAK-O-PHONE RECORDING & £ UIPMENT Cco,,
23 W. 60th St., New York, N. ""Speakophone’
CH, D, M, N, RM, RA RS 1T, CPA, CR,

TE
SUN RADIC CO., 212 MuIIOn St., New York, N. Y,
PA, CR CH TE, E D, ‘N, RS
TALKA PHONE MFG. CO 2|9 W Van Buren St.,
Chicago, II.—CPA. RA
TAé_'I‘(_IN%v D“E'VICES CO., 4451 Irving Park Blvd.,
A —C
THORDARSON ELECTRIC MFG. CO., 500 W. Huron
St., Chicago, 1ll,, *'Thordarson
TRANSFORI ER cdnp OF AMERICA 89 Wooster
St., w York, PA, TE, E
UI%ITED TRANSFORMEER CORI’ 150 Varick St., New
or .
UNIVERSAL MICROPHONE CO., Inglewood.
Calif—CH, D. M, N, RM, RS, LS, TT
VIBRALOC MFG. CO., 1273 Mission St..'San Fran-

cisco, Calif.—RM
J.J. WA NER CO I244 Larkm St., San Francisco,

Calif—CH
THE WeRErER. CHICAGO CORP 5622 W, Bloom-
_%dale Ave Chicago, II1., *ilyebster- Chrcago

, 441
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WEBSTER ELECTRI% CO., Clark & DeKanen Ave.,

Racine, Wis.—N
WESTERN SOUND & ELECTRIC LABS., iINC, Pall

W, Kilbourn Ave., Milwaukee, WIs—RM
WILCOX ELECTRIC CO., INC., 4014 State Line,
Kansas City, Kans.—CH

RESISTORS & VOLUME
CONTROLS
(ATTENUATORS & NETWORKS)

Attenuators & networks {preci-

sion) . 5 o o A
Fixed composlflon . . . FC
Fixed wirewound . . . FW

Industrial fixed . . . ., . 1

Plug-in (tubes) . . . . PT
Power rheostats . , . . PR
Precision . . . . . . PRE
Special purpose . . . SP
Suppressors . . . . . SU
Volume contro! shields YCS$
Variable . . . . . . . V
Volume controls . . . . VC

AEROVOX CORPORATI?VN/ 740 Belleville Ave., New

Bedford, Mass.—FC
ALLEN-BRADLEY CO 1326 South 2nd St., Mitl-
waukee W‘I’s 'VC Bradleyumf " "‘Bradleyomeier"

—FC, $U
ALLIED RADIO CORP., 833 W, Jackson Bivd.,
Chicago, lII., "'nghi"——FC Fw, SU, V,
VC, A |, PT PR, PRE

~AMPERITE COMPANY, 561 Broadway, New
York, N, Y., *"Amperite"—PT
ARCO TUBE CO 227 CenIraI Ave.,

ARCTURUS RADIO TUBE CO.

"Ardurus
ATLAS n§§I5TdR CO’, 423 Broome St.,
S

BOND PRODUCTS CO., 13139 Hamilton Ave.

—SU, Vv,
'BRADLEYOMETER—AIIen Bradley Co.
*BROWN DEVIL—Ohmite Mfg. Co.
'CANDOHMS—-—MuIer Co.
CEN 900 E. Keefe Ave., MIIwaukee Wis.
""CENT LAB"—A FC. PR, SU.'V, VC
CHAMPION RADIO WORKS, Danvers Mass.—PT

Newark, N. J.

720 Frelinghuysen
—PT

New York,

De-

CHICAGO TELEPHONE SUP cO., 1142 W.
Beardsley Ave., Elkhart, Ind—V vC

CINEMA ENGINEERING' CQ,, 1508 5. Verdugo Ave.,
Burbank Calif., *"'Cinema''—A, FW, |, PR, PRE,

CLAROSTAT MFG. CO., 285 N. bfh St., Brooklyn,
v Y., *'Clarostat '—A, FC, FW, |, PT, PR, PRE.

CONSOLIDATED WIRE & ASSOC. CORP., Peoria
& Harr:son Sts., Chicago, IIL.—FC, FW,'V, vC,

CONTINENTAL CARBON, INC., 13900 Loraine Ave.,
gleveTand Ohio, *'Continental’—FC, FW, PRE,

*CORDOHM—Ohmite Mfq. Co.

CRUMPACKER DISTRIBUTING conr
Houston, Texas—FC. &

DAVI&N COL',::ANY IsPsRSumm.I Sf., Newark, N. J.

V
"DEPENDABLE—RadIo City Products Co., Inc.
DEF\XIRY CORPC 1111 Armitage Ave., Chicago, Ill.—

*DIVIDOHM—Ohmite Mfg. Co.

ELECTRO MOTIVE MF—G CO INC S. Park & John
Willimantic, Con **Elmen U

ELEC‘I’RO PRODUCTS usbnmomss 549 w Ran-

dolph St,, Chicage, 11l.—VC

'ELMENCO—EIecIro otive Mig. Co

ERIE CAN CO., Bl§ Erie St.,

ERIE RESISTOR CORP 644 W,

SU

*EX-STAT—Tilton Electric Corp.

GENERAL CEMENT MFG. CO., 919 Taylor Ave.,
Rotkford, |11.—SU

GSNgRAL ELECTRIC CO ISI:henet:Iady, N. Y., &
ri

GENEEAL RADIO CO 30 Stafe St., Cambridge,
Mass. *'G.R"—PRE, A FW, V, VC

*G.H—Girard- Hopkin ns

GIR)(\;RD HOFIg(INS 1437 23rd Ave., Oakland, Calif.,

GLOBAR Dg lg:ARBOéUII‘IDUM CO., Niagara Falls,

1801 Fannin

. Ine.
Chicage, 111.—VCS
12th Sf Erie, Pa,.—

G R—General Radio Co.
HARPWICK & HINDLE, INC., 40 Herman St.
Newark N. J.—FW, [ PR, PRE, V
HARRISON RADIC CO 12 W, Broadwav. New
—A, FC_ FW, |, PR, PRE. vC
HYGRADE—SYLVANIA CORP., EmporIum. Pa.,
*"Svlvania"—PT

HYTRON CORPORATION 76 Lafayette St,, Satem,
Mass., *''Hytron"—pPT
442

*ICA=insuline Corp. of America
INSTRUMENT RESI TORS INC 25 Amity St., Little

INSULINE conp o# AMERICA 30-30 Norfhern
Blvd., Lcol(l:g Island City, N. Y., *"ICA"—

*|RC—International Resistance Co.
INTERNATIONAL RESISTANCE CO., 401 N,

Broad St., Philadelphia, Pa. *"IRC'—A,
FC FW [, PR, PRE SU, vV, VC
J. D, MFG Ill FI Hamilton Pkwy.,
Brooklyn. N. Y., "‘JFD" S
*KNIGHT—Allied Radio Corp
*KOOLOHMS—Sprague Products Co.
LAFAYETTE RADIO CORP., 100 &th Ave.,

New York, N. Y—A, FC, FW, |, PT, PR
PRE. SU, V, VvC
LECTROHM INC.. 5133 W. 25th Place,

Cicero, III——F

LEPEDS [ NORTHRUP cé 4970 Stenton Ave., Phila,,
8 =A

M&H SPORTING eooos cO., si2 Markel 1.

PhIIa —A, FC, , PT, PR PR v, v¢
R. MALLORY % co NC., \IVasIII ton
EI. Indianapolis, Ind., axIEy"—A FC, A

MICAMOLD RADIO CORP., 1087 Flushing Ave.,
Brooklyn, N. Y.—FWw, PT

‘MICROHIA—PrecIsIOn Resistor Co.

MONTGOMERY ' WARD & CO. 519 W.
ChIcago Ave Chicago, Il.—FC, FW, PR,
SU,

MORRILL & MORRILL 30 Church St.,

Y. —~PRE

’MULTIVOLT—OIImIIe Mfq.

NATIONAL ELECTRIC CON ROLLER CO., 5307
Ravenswood Ave., Chicago, I1l.—PR

MUTER COMPANY, 1255 S, MIchIgan Ave,, Chicago,
1., *‘Candohms"* ‘”ZIpohms Fw pt

OHID CARBON CO 12508 Berea Rd., Cleveland,
Ohio—FC,

OHMITE MFG CO., 4835 W. Flournoy St.,
Chicago, (Il *"Ohmite," *"Red Devil, &
*"'Brown DeVII" **Multivolt,” "'Rifaohm."
*"Cordohm,"” *"Dividohm"—FW, I, PT, PR,
PRE, V

*OHMSPUN--States Co.

PHILCO RADIC & TELEVISION CORep., TIoga &C

New York,

Phila., Pa.—S
PRECISION RESISTOR 'CO.," 334 Badger Ave.,
Newark, N. J., "MIcrohm"-—FW I, PR

RADIO CITY PRODUCTS CO., INC., 88 Park
Pl., New York, N. Y., *"Dependable —PRE

RADIO ELECTRIC SERVICE CO. . NW Cor.
7th & Arch st PhIIa a—A L 1,PT,

PR, PRE, SU,

RADIO WIRE TELEVISION INC.. 100 Sixth
Ave., New York, N. Y. *"Trutest"—FC, FW,
V, VC

RADOLEK COMPANY, 401 W. Randolph St.,
Chicago, ., *"Radolek"—A, FC, FW, I.

PT, PR, PRE, SU, V, VC
RAYTHEON PRODUCTION CORP., 55 Chapel St,,
Newton, Mass.—PT

RCA MFG, CO., INC,, Camden. N. J—A

READRITE METERS WORKS, 135 E, College
Ave., Bluffton, Ohio, "'ReadrIIe ‘—PRE

*RED DEVIL—Ohmite Mfg. Co.

REMLER CO,, LTD 2I0| Bryant St.,

Calif., * 'Remier’"—A
REX RHEOSTAT CO., 37 W. 20th St.,

Y—FW, |, PR, V

*RITEOHM—OhmIIe Mfg. Co.
MAURICE SCHWARTZ & SON. 710712 Broadwag
Schenectady, N. Y.—A, FC, FW, I, PT, PR, PR

SHALLCROSS MFG. CO., 10 Jackscm Ave., Colfing-
dale, Pa., *"Shallcross’ —A PRE
spsssn RESISTOR CORP., St. Marys, Pa.—FC, FW.

U
SPRAGUE PRODUCTS CO

San Francisco,

New York,

N. Adams, Mass.,
"Koolohms''—FW, PRE '
STACKPOLE CARBON CO Tannery 5t., St Marys,
""Stackpole' —FC, vC

Pa

STATES COMPANY, 19 New Park Ave., Hartord,
Conn., *'Ohmspun"'—FW

SUN RADIO CO., 212 Fulton St., New York, N. Y.

A, FC, FW, 1, PT, PR, PRE, SU, Vv, v&

"‘SYLVANIA—Hy rade-Sylvania Corp.
TE&H LABOR';\TL bEsA PLIncoIn St., Jersey City,
TILTON ELECTRICaCORP 15°E. 261 St., New York,
Ex-Stat’'—FC, SU, v, Ve
TRIAD MFG CO., INC BIa:IIsIone & Fountain Sfs.,
Pawtucket, R. I.. —PT
TRIPLETT ELECTRICAL INSTRUMENT CORP.,
122 Main St., Bluffton, Ohio, *"Triplett'—
PRE
*TRUTEST—Radio Wire Television, Inc.
UTAH RADIO PRODUCTS CO., B2 Orleans St.,
Chlcago IH—FC, FW
ARD LEONARD ELECTRIC CO., 31 Souvth St.,
Moun’ Veraon R,V
1§23 E. 45th St.,

THE WARD PRODUCTS CORP
Cleveland, Ohio—SU

RADIO-
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WESJON JELECTEICAL INSTRUMENT CORP., New-
ark,

S. S. WHITE DENTAL MFG. CO., 10 E, 40th St.,
New York, N. Y. —FC

WIRT COMPANY 5221 Greene St., Phifa., Pa.,
*'Wirtco Phenocofe"-wFC . . V. ¥C

*WIRTCO PHENOCOTE=Wirt CO
*YAXLEY=—P. R. Mallory & Co., Inc.

*ZIPOHMS—Muter Co,

SCHOOLS

Residence . . . . ., RO
Correspondpnce « ... C
Tuition fee is chargod LLTe
Free tuition . . . FT
SUBJECTS TAUGHT )
Aviation o o ... A
Broadcasting . . ., . . |
Communications (Land and
Marine) . . LMC
Course for B. Sc. in Radio En-
gineering . . . . . BRE
Electronies . . . . ... E
Facsimile . . . F
Frequency Modulahon . FM
Military radie . . MR
Radio engineering . . . RE
Servicing . . . . . . §
Sound . . . . . .. SO
Sound motion pictures . SMP
Television . . . . . TL
Other radio courses . ORC

AI:’IERICAN RAEIO II*SCTITUTE 1123 Broadway, New
THE AMERICAN SCHOOL, 850 E. S8th St., Chicago.
ni,—C, T RE

S, TL
BECK SCHOOL FOR RADIO, Keith aIdg I722
gergepm Ave., aneapolus Minn.—R, B,

R
THE CANDLER SYSTEM CO., Asheville, N. C.—C,
CAsé SCHOOLEOF APPLIED SCIENCE, Cleveland,
CHICAGd TECHNICAL COLLEGE 118 E. 26th St.,

Chicago, lil.—R, TC, )
DE Fonzs’rs TRAINING INC. 2533 N. Ashland
T LMC, E, TL,

Ave., Chicago, IIl—R, C, §,
E, SM

DODGES TELEGRAPH & RADIO INSTITUTE, Val-
paraiso, Ind.—R, TC, §, B, A, LMC, E, RE

ELECTRIC INSTITUTE INC., Hmsdale 1n—c, 1C,

S, B,
ELECTRONIC RADIO- TELEVISION INSTITUTE, Red-
ick Tower Omaha, ebr.— C

' v o By '

LMC, RE, SMP, F
FIRST NATIONAL TELEVISION & RADIO INSTI-
TUTE INC., 814 LocusI St., Kansas City, Mo.—

MC, TL

GULI‘- %ADIO SCHOOL Mo Carcmdel St.,
Orleans, La.—R, TC, 5. B, A, LMC

HOLLYWOOD RADIO & TELEVISION INSTITUTE
810 W. 6th St., Los Angeles, Calif.—C, TC, S, B, A,
LMC, E, TL

LINCOLN ENGINEERING SCHOOL, 859 §.
37th St. Lincoln, Nebr—C, TC, RE, ORC

MASSACHUSETTS RADIO SCHOOL 18 BoyIsIonoiI'

New

Boston, Mass.—R, TC, S, LM
MASSACHUSETTS TELEVISION INSTITUTE, INC..
563 Commo;.wealfh Ave., Boston, Mass.—R, C, TC

ORC
MIDLANb RADIé & TELEVISION SCHOOLS, INC.,
gower& Light Bldg. Kansas City, Mo.—R. C, TC.

MC, E.
MILWAUKEE SCHOOL OF ENGINEERING, Iozo
North Broadway, Milwaukse, Wis.—R, TC, S, B, A,

RE

NATIONAL RADIO INSTITUTE, Washington,
D.C—C, TC, S, B, A, LMC, E, TL, RE, SO,
ORC

NATIONAL SCHOOLS, 4000 S. Figueroa St.,
Los Angeles, Calif—R, C,'TC, S, B, A,
LMC, TL

NEW YORK Y.M.CA. SCHOOLS, 5 W, 63rd

St., New York, N. Y—R, TC, S, B, E, TL,
ORC

NILSON RADIQ SCHOOL. SI E. 42nd St New
York, N. Y.—C, TC, C

NORTHERN INSTITUTE' OF TECHNOLOGY, LTD..
{or. RADIO COLLEGE OF CANADA‘) 54 BIoor St.

C Toronfo. g)nf an.— B, A,
NORTHWESTERN TELEVISION INSTITUTE INC., 529
E Z:fh St., MInneapoIIs Minn.—| TC, S, A,
PACIFIC RADIO SCHOOL 735 Larkin St., San
Francisco, Calif.—R, C, TC, S, B, A,mLMC
CRAFT for JANUARY. 1941



www.americanradiohistory.com

| THE FINEST
RADIO BOOK WE EVER OFFERED

you receive Valuable 5a65ctz}9tion to RA DIO.-. CRAFT
PLUS A FREE COPY oj /940 }'?adic;)-zTe/ew':iion }Qeéetence‘ Bnnual

{TH our compliments, we want to send a copy of the 1940 RADIO-TELEVISION REFERENCE
ANNUAL to you FREE, If you will simply take advantage of RADIO-CRAFT magazine’s special
subseription offer NOW. This offer is Weing made for a limited time only.
The 1940 RADIO-TELEVISION REFERENCE ANNUAL has 66 Pages, large size 8% x 1Y, with
aver 170 Iliustrations. The tontents of this book has Rever appeared bofore in handy book form. Its pages
cover practically every branch of radio sound. public address. servicing, telavision, construction articles
for advanced radio men and techmicians, time and money-saving kinks, wrinkles, useful cireuit informa.
tion, *‘ham’’ transmitters and recelvers, and a host of other data. .
The Annuals have always been regarded as a standard reference work for every Practical branch of radlo
opnruu't'm and service. This Inuo'edmnn ably sustains this reputation. Every¥ radio man wants & copy
of this valuable beok. Just as this book will be of unquestionable value to you, so. too, will every
mon'tlhly l:suci f' R:Dlg)-(:HAFT.d Th‘ls magut‘ne baii':w"m%outar:»’i:I‘;‘n,“.\‘:x"vyun'?o?ﬂ' "I‘t“ke:'n.l" t’bl‘
intelligently informed about new develgPments in ra . o
fully but concisely, want it first—that is why you shoufd read RAD!O-CRAFT regularly.

ust urpose—we want you as & regular subscriber. The Annual,
This very special offer is made for Just one D nbut o s PREE o You I you sabscribe now.

whose contents appears at the right, is pot sold,

SAME SIZE AS
RADIO-CRAFT

THIS COUPON BRINGS YOU THE ANNUAL

RADIO-CRAFT ® 20 VESEY STREET ¢

Gentlemen: Enclosed you will: find One Dollar for which enter my subscription
tc RADIO-CRAFT Magazine for Eight Months. Send me ABSOLUTELY FREE
and POSTPAID, my copy of 1940 RADIO-TELEVISION REFERENCE ANNUAL.

{1 This is a new order {1 Extend My Present Subscription

NAME .....ccovcvveiviennenarsanso,., ADDRESS ....iiveuiun, eiriiriiesssaens

L . STATB
DON'T DELAY - MAIL TODAY!
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NEW YORK, N.Y.

'(

Read the summary of contents
in this FREE BOOK!

THE 1940 RADIO-TELEVISION REFERENCE
ANNUAL contains a collection of the best and
most important articles. Covering as they do
nearly every branch of radio, they form a handy
reference works. In addition,”many time and labor-
saving kinks, citcuits and wrinkles, tried and tested
by practicing Servicemen, experimenters and radio
fans have been included. This book cannot be
bought anywhere at any price. Yet it is yours by
merely subscribing. Use the convenient coupon
below.

BEGINNER'S SIMPLE INEXPENSIVE
CONSTRUCTION ARTICLES

Beginner's Breadboard Special - a 1-Tube High-Galn All-
Ware Recelver—Wirlng Pointers for Radio Beginners—A
Watch Charm Size 1<Tube Sei—Beginner's Simple Volt-
Mililammeter—Making a 1-Tube Broadeast Loop Recelver
—A.C.-D.C. Power Supply for Battery Portables—A 1-Tube
Short-Waver with Band Coll Switching.

MORE ADVANCED SET CONSTRUCTION

The ‘'High-Sess 4 Broadeast Lamp Radio—How to Bull
2 6-Tube 1.4-Volt Short-Wave Superhet for the ‘‘Ham'
or Short-Wave Fan—Build the *‘Lunch Box 5 Super Set -
8 Broadcast Battery Portable—How to Build a Plug-
Togetk Tube Broadeast Set—The "‘5-ln-4° All-Wave
Radio for A.C. Operation—An Easily-Built 3-Tube Mldget
Broadcast Superheterodyne Recelver.

THE SERVICEMEN'S SECTION

Bass 'l'onf Control—Simplified Variable Selectivity—Prac-
tical Servleing Pointers—Servicing Universal A.C.-D.C. Re-
celvers—Killing the “"Intermittent’’ l3ug—A Service Shop
A.C.-to D.C. Power Suppiy—=Sideline Money for Service-
men—Adding A.V.C. to apy Screen-Grid T.R.F. Recelver
~—Iron Particles in Speaker Afr Gab.

TEST INSTRUMENTS

A Useful Neon Lamp Tester—An Inexpensive Output Meter
—Making Milllammeter Multipliers—Home-Made Freduency
Modulator—The Busy Servicemen’s V.T. Volt-Meter.

PUBLIC ADDRESS AND AMPLIFIERS

Bulld this Combination A.C.-D.C. Radio and Inter-Com-

i Speaker Pl in P.A. Work—The Design
and Construction of ane [nexpensive All-Push-Pull 10-Watt
Amplifier—Obscure Sources of Hum in High-Gain Ampli-
n;rs-l;ﬂﬁow to Bulld a High-Fidelity 5-Watt Versatile
mplifier.

“HAM” SECTION

Ultra-High Frequency Antennas—The Beginner’s Low-Cost
Xmitter—Modulator Meter—Phone Monitor—The BegZin-
ner's ‘"Ham'' Receiver—2% Meter Acorn Transcelver.
TELEVISION

How to Build a 411 Line T.R.F. Television Recelver—TUse-
ful Notes on Television Antennas.

MISCELLANEGUS

Simple Photo-Cell  Relay 8ot L?—Maklnz a Burglar
Alarm—How to Build A C.-D.C. Capacity Helay—How to
Make & Modern Radio Treasure Locator.

USEFUL KINKS, CIRCUITS AND WRINKLES

Making a Flexibie Coupler—Two-Timing Chime—A Simple
Portable Aerial—An Improvised Non-Slip  Screw-Driver.
Ni E e book contains numerous other useful Kinks,
Circuits and Wrinkles. not listed here.

(approximately)
45 ARTICLES

(approximately)

170 ILLUSTRATIONS
68 BIG PAGES

N\

RADIO-CRAFT

20 VESEY STREET
NEW YORK, N. Y.
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* CLASSIFIED RADIO DIRECTORY

PORT ARTHUR COLLEGE Port Arthur, Tex.—R, TC,

B, A, LM '0
RADIO COLLEGE OF CANADA 54 Bloor 5
oronto, Ont., Can.—See NORTHERN INSTITUTE
OF TECHNOLOGY, LT
RADIO INSTITUTE OF CALIFORNIA, Radio Institute
Bldg., 117 Vemce Bivd., Les Angeles Calif.—R,
1C, 'S, B, A, LMC, E, TL, RE, BRE, ORC
RADIO TELEVISION INSTITUTE, INC.. 480 Lexington
Ave., New York, N, Y—R, 1C, S, 'B, E, TL

RADIO TRAINING ASSOC. OF AMERICA,
1559-61 Devon Ave. Chicago, lIl.—C, TC,
S, A, LMC, E, TL, RE

RCA INSTITUTES, 75 Varick St.. New York,
N. Y.—R, TC, S, B, A, LMC, E TL ORC

SPRAYBERRY ACADEMY OF RADIO, 2548
University Place N.W., Washington, D. C.—

TC, S, A, LMC, E, TL
TRI- STA’I';E COLLEGLE R5II6 College Ave., Angola,

Ind TC, E
UNIVERSAL RADIO-TELEVISION INSTITUTE, 2549
Fﬂncam St., génaha. Nebr.—R, C, TC, S, B, A,
UNIVERSAL TELEVISION SYSTEM, 2107 Grand Ave.,
Kansas City, Mo.— . TC, 8B, A, LMC, E,

SERVICE MANUALS, BOOKS
& MAGAZINES

Acoustiecs . . . . . ., A
Advanced theory AT
Beginners' theery . . . . BT
Catalog (specull 0 o o (8
Electronics .. . E
Facsimile . . . F
Frequency ModuIahon FM
interference elimination . [E
Magazines o o
Manual on brldges (L-C
Checker) . . M
Photoelectric colls . . PEC
Quartz crystal control . QCC
Service manuals . SM
Servicing ., , . . . . §
Sound pictures . . . . SP
Sound systems ., . . . , SS
Television . . . . . . TV
Tubes . . . . . . . T
Year books . . . . . . YB

AEROVOX CORPORATION 740 Belleville Ave.,
New Bedford, Mass.—IE, MB

AKRAD PRODUCTS CO., 362 Woaster Ave., Akron,
Ohio—BT, SM

ALLIED RADIO CORP., 833 W. Jackson Blvd.,
Chicago, Ill.—A, AT, BT, E, F, FM, IE, SM,
S5, TV, T

AMERICAN RADIO RELAY LEAGUE, 38 La Salle
Rd., Hartford, Conn.—AT, L IE, T, M

AME‘RICAN TECHNICAL SOCIETY Drexel Ave. at
SBth Chicago, 1ll.—A,

'ARRL—Amencan Radio Relay League

THEO. AUDEL & CO., 49 W. 23rd St., New
York, M. Y—A, AT, SP, S5, TV, T
AUDIOGRAPH SOUND SYSTEMS, 1313 W.

Randolnh St., Chicago, IIl.—SS
BLAKISTO COMPANY 1012 Walnut St.,

Pa.
BLPILEY ECLCECTRIC CO., Union Station Bldg.,

CALD ELL-CLEMENTS INC., 480 Lexmgfon Ave.,
New York, . M ("Radlo Today," *"'Radio
Year Bcok

CAMERON PUBLISHING CO p.O. Box, 1386, Littte

River, Miami, Fla.—A BT SM, 5P §§,

CIEARO]STAT MFG co mc 285 N. 6th St.,

ro0

CRUMPXCKER DISTRIBUTING CORP., 1801 Fannin
St., Houston, Texas—IE, SM

TOBE DEUTSCHMANN CORP., Canton, Mass.—IE

FREDERICK J. DRAKE & CO. 179 N. Michigan
Ave., Chma o, lll—E, SM

HU('B,IE-I , INC., 4700 Stenton Ave., Phila,, Pa.

1819 Broad-
Plant—Passaic, N. J.)—F

FINCH ’EELECOMM#NIC:‘ETIONS INC,,

FISCHER DISTRIBUTING CORP., 222 'Fylton Si
New York, Y.—AT, E, FM, IE, SM, SS, TV,
GALVIN MFG CORP.. 4545 Augusta Blvd. Chncaqo

Hl.—*"Motorala™—SM

GENERAL ELECTRIC CO. Schenecfady, N, Y., &
Bridgeporf, Conn.—FM, SM

444

Phila.,

Erie,

HARRISON RADIO CO.,
N. Y

12 W. Broadway, New York,
HOWARD RADIO CO., 1735 Belmont Ave.,
Chicago, Ill.—SM

HYGRADE SYLYANIA CORP., 500 5th Ave.,
New York, N, Y.—T
E. F. JOHNSON CO., Waseca, Minn.—AT, BT

LAFAYETTE RADIO CORP., 100 6th Ave., New
York, N. Y.—A, AT, E F, FM, IE, SM, §S,
™, T

MACQ{AILIAANE COMPANY, 60 5th Ave., New York,

N
McGRAW HILL BOOK CO., 330 W, 42nd St., New

PR IMALLORY & CO.,'INC., 3029 E. Washington
St., Indianapolis, Ind.—SM

MEISSNER MFG. CO., 7th & Belmont Sts..
Mt. Carmel, l{.—BT

MIDLAND TELEVISION, INC Power & Light Bldg.,
Kansas City, Mo.—A, AT, BT, E, IE, SM, 5§, TT

MONTGOMERY WARD & CO., 619 W. Chi.
cago Ave., Chicago, llIl.—A, AT, BT, E, IE,
S.SS, TV, T

‘MOTOROLA—GaIvIn Mfg. Cor
NATIONAL CO., INC., 6l Sherman St., Malden,

PI-gILﬁO RADIO & TELEVISION CORP., Phila., Pa.—

RADCRAFT PUBLICATIONS, INC., 20 Vesey
St., New York, N. Y., *RADIO- CRAFT—AT
BT, S, SM, M (”RADIO CRAFT")

*RADIO-CRAFT—Raderaft Publications, Inc.

RADIO ELECTRIC SERVICE CO., INC. Nw Cor.
a Arch Sts.. Th;la Pa.—A, AT, BT, E, F, FM.

SS,
RADIO LTD I300 Kenwood Rd. Sarta Barbara,
Cal |f—AT BT IE, T, M ("RADIO')
RADIO & TECHNICAL PUB. CO., 45 Astor
Place, New York, N. Y.—A, AT, BT IE, SM.

SS, T,

*RADIO TODAY—Caldwell-Clements, Inc.

RADIO TRAINING ASSN. OF AMERICA,
4525 Ravenswood Ave., Chicago, IIl.—AT,
B, EESM, T

RADOLEK COMPANY, 601 W, Randolph St..
Chicago, Ill, *"Radolek"—A, AT, BT. E
F, FM, IE, 5, SS, TV, T

RCA MFG. CO., Front & Cooper St., Camden,
N. J.. *"RCA"—A, AT, BT, E, F, FM, SM,
SS, TV, T

JOHN F. RIDER PUBLISHER 404 4th Ave., g‘ew

York, N, Y.—A . TV,
MAURICE SCHWARTZ & SON, ‘7104712’ Broadway,

Schenecfady N. Y.—A, AT, BT, F, FM, [E SM.

SS, TV,

SE'NTINEL RADIO CORP., 2020 Ridge Ave., Evans-
on "

SHERWOOD PRESS Box 552, Edgewater Branch,

Cle-ve land, Ohio—A, IE,
S. O. CINEMA SUPPLY CORP., 635 [Ith Ave.,
New ork, E, S
SPRAGUE PRODUCTS CO., N. Adams, Mass.—IE
SUN RADIO CO., 2|2 Fulton St., New York, N. Y.—
. AT, BT, E, FM, IE, SM, S5/ TV, T
SUPREME PUBLICATIONS. 3727 W. 13th St.,
|cogo. |/l.—AT, BT, SM, S
THORDCA SON ELFCTBRICSMEG CO., 500 W. Huron
UNITED cmgALoc PUBLISHERS, INC., 230 Sth Ave.,
w York, N. Y.—C
UNIVERSAL TELEVISION SYSTEM 2107 Grand Ave.,
Kansas C IS Mo.—AT,
D, Vﬁl\(N tyo TRAND co INC 250 4th Ave., New
JOHN' WILEY &' SONS, INC., 440 4th Ave., New
York, N. Y.—A, AT, E S, SS.

SERVICING EQUIPMENT

Adapters . . e AD
Audio oscillators . AD
Cabinet touch-up kit . . CU
Cathode-ray oscllloscopes

.. e RO
Condsnser esters . . . (o1}
Contact cleaner . . . . CF
Crystal calibrators . cc

Decade boxes [resistance) . DB
Dial oil . . . DO
Dummy anfenna .« . . DA
Electrostatic voltmeter . . EV
Frequency analyzers . . . FA

RADIO-CRAFT
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Frequency meters . . . FM
High-voltage test leads HY
Impedance bridges . . . (B
instrument fuses . . . . . F
Inductance-

Capacity checkers LcC
Meters . . R |
Multimeters . . . . MM
Neon indicators . . . ., NI
Ohmmeters . . . . OHM
Osc. frequency modulators
e e e e e e oD
Output indicators . . . Ol
Output recorders . . . OR
Resistance bridges . . . RB
Set analyzers . . . . . SA
Signal analyzers SGA
Signal generators SG
Signal tracers . . . . . ST
Speaker testers SPK
Stage analyzers . . . . . §
Tube testers . . . . . . TT
Tuning wands . T™wW
Vacuum-tube voltmeters V1TV
Vibrator testers . . . . VT

AEROVOX CORPORATION, 740 Belleville Ave., New
Bediord Mass *'L.C 'Checker''—CT, SA. RB,

LCC,

AIRPLANE & MARINE DIRECTION FINDER CORP.,
Clearfield, Pa.—|

ALDEN PRODUCTS CO., 7I5 Center St.,
Mass.—AD

ALLIED RADIO CORP., 833 W. Jackson Blvd.,
Chicago, II.—AQ, AD, CRO, CT, CC, DB.
FA, FM, 1B, F, M, MM, NI, MOD, OHM,
Ol, RB, SA, SG, SPK, SGA

AMERICAN COMMUNICATIONS CORP., 123 Liber

New York, N.
AlgrERIéZAN PHENOLIC CORP |25§ Yan

Q,
AMERICAN "RADIO HAR WARE co.. JwaBrocd-

Brockton,

" Buren
|l{ —*"Amphenol”
o' —AD

Y.
'AB:PHENOL—-—AMERICAN PHENOLlC (‘,onp
AMPLIFIER CO. OF AMERICA, 17 W, 20+h

St., New York, N, Y.—AQ, DB, Ol

*ANALYST—Meissner Mfg. Co.
VICTOR III ASNGDREW 5429 S Lavergne Ave., Chi.
APPROVED TECHNICAL APPARATUS CO.. (23
Liberty St New York, N. Y.—CT. MM, OHM,
SA, § TT Ql, SGA SPK, S
’ARHCO—Amencan "Radio’ Hardware Co.
ASSOCIATED RESEARCH INC., 16 N. May St.,
Chicago, lll. DB, FM 1B, M, MM, NI, OHM!
RB, Sg SPK, TT VTV T
*AUDIOGRAPH-—John Meck Industries

*AUDOLYZER—Supreme Instruments Corp.
BARKER & WILLIAMSON, Ardmore, Pa.—AQ, F
BROWNING LABORATORIES INC 750 Meln St.,

Winchester, Mass.— G
BUD RA IO, INC 5250 Cedar Ave., Cleveland,
Ohio, *''Bud"—

WM, W, L BURNETT RADIO LAB., 4BI4 Idaho St.,
San Diege, Calif —CC, FM
BURTON OGERS CO., BS7 Boylston St.,
oyt,” ‘"Burton-Rogers' ' —M
CARRON MFG 'CO., 415 S. Aberdeen St., Chicago,
IN.—AO, AD, SGA SG, TW, §

*CHANALYST—RCA Mfg. Co.
CLAROSTAT MI;G CO., INC,, 285 N, éth St.,

CLOUGH BRENGLE CO., 5501 N, Broadwa&

Boston,

Brook-
Chi-

cago, M., *"Clou h Brengle '—AD, C CT,
gﬁumooo. OFIM. " RB, SA. 5, 8Pk T, DB,

CONSOLIDATED wqu & ASSOC. CORP., Peoria &
Harrison Sts.. Chicago, IIl—CT, Ol, R8, TT

CORNELL DUBILIER ELEC, CORP,, 1000 Hamiltan
Plainfield, N. J.—CT
CRUMPACKER DISTRIB. CORP., 1801 Fannin St.,

Housfon Texas—AO AD, CRrO, CT. M, MM, NI
, Ol, SA SGA, 5G. SPK,
DA)VBEN OMPANY 158 Summit Sf ‘Newark, N. J.—

1B, Ol
DAYCO RADIO CORP 9I5 Valley St.,
Qhio—CRO, OHM,
DAYTON ACME CO 2339 Grlberf Ave., Cincinnati,
Ohi SAO CRO, 'MOD, SA, SG, ST, TT VIV,

Dayton,

*DEPENDABLE—Radio City Products Co., Inc.

*DETERMOHM—Obmite Mfg. Co.
TOBE DEUTSCHMANN CORP., Centon, Mass.—CT,

DOOLITTLE % F);LKNOR INC., 7421 Loomis Bivd.,

Chicago, M

AI.CI.EO % DU MONT LABS., INC., Passaic, N, J.—

*DYNALYZER—-Radio Instrument Mig.

THE ESTERLINE-ANGUS CO., INC,, Box 596, In:
dianapolis, Ind.~—OR

*EXAM-ETER—Solar Mfg. Corp.
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SEXCEL—Hickok Electrical Instrument Co.

FERRANTI ELECTRIC‘ INC., 30 Rocketeller Plaza,

ew York, N, "Ferranti’'—EV
FERRIS INSTRUMENT CORP Boonton Ave., Boon-

N. *'Ferris"'—CC, 5G
FISCHER DISTRIBUTING CORF,, 222 Fulton St.,
New York, N. Y.—AD, AQ, CRO, CT, CC, DB, .
IB, F, MM, NI, MOD, 'OHM, O, RB, SA, 5G,

SPK, T, Tw, V1V, §
1041 Kilburn Ave.,

GENERAL CEMENT MFG '¢o.,
Rockford, |l DO
GENERAL ELECTRIC CO., Schenectady, N. Y. &

Bndgepoﬂ Conn—-CO D8, FA. M, IB, M,
RB, SA, SGA, SPK,
THOMAS”B elaaséco 9oow Lake st., Chi-
HARESON RADIO" GO, 12 W, Broadway, New
York, N. Y—AD, AC, CRO, CT, CC, DB, FM,
FA, |a F M, MM, NI, MOD, 'OHM, OI, RB,
SG, ‘ST, T1, TW, VIV,
HEWLETT RACKARD CO., 367 Madison Ave., Palo
Alto, Calif.—AQ, FA, FM v

HICK(5K ELECTRICAL INSTRUMENT CO.. 10514
Dupent Ave., Cleveland, Chio, "Excel" "Hickok"
RO, CT, CC, DB, FA FM 18, M, MM, MOD,

n‘ VTV, ST

OHM, 'Ol, RB, SA, SGA,'SG, SPK

HERBERT H. H('JRN 201 s Ollve $t., Los Angeles,
Calif —TT, ’rv, S

'HOYT—Buﬁon Rogers Co

$iCA—Insuline Corp. of A

INDUSTRIAL INSTRUMENTS INC 154 Cu|ver Ave.,
Jersey Cit —AC, iB, RB, VYV
INSULINE EORP OF AMERICA 3030 Northern
RIVdT Lon IsIdTnd City, "ICA"—AD, AQ,

JACKSON ELECTRICAL INSTRUMENT CO., 129
Wayne Ave., Dayton, Ohio, "Jackson —CRO,
MOD, OHM, SA, 56, TT, AO

JONES ORME cb 2233 Uriversity Ave ' st. Paul,
Minn.—AQ,

LAFAYETTE RADIO CORP., 100 6th Ave,

New York, N. Y—AO, AD, CRO, CT, CC,
DB, FA, FM, [B, M, MM, NI, MOD, OHM,
Ol, RB, SA, SG, SGA, SPK, TT, TW, VTV,
S F

LAMPKIN LABORATORIES, Bradenton, Fla.—FM

LAUREHK RADIC MFG. CO., 3918 Monroe Ave.,
Wayne, Mich—AQ

sL-C CHECKER—Aerovox Corp.

LEOTONE RADIO CO., 63 Dey St, New York,

LII"I‘II'EI.FUSE INC., 47567 Ravenswood Ave., Chicago,

M&H SPORTING GOODS CO., 512 Market St.,

117-19—168th St., Jamaica,

Phila., Pa.—
MARINI’: RADIC CORP.,
Y—CRO
MARION ELECTRICAL INSTRUMENT CO., Man-
chester, N. H., *'Marion"—M
1313 W. Rean-

JOHN MECK INDUSTRIES,
dolph St., Chicago, lll., *"Meck,” *"Audio-
g_rraph '—AO, OHM, Ol, RB, SA. SG, SPK,
v

MEISSNER MFG. CO., 7+h & Belmont, Mt.

Carmel, Ill—CC, C. SG
MILLION RADIO & TEI.EVISION LABS,, 685 W,
Ohio St. Chucago II Mllhon ‘—AD, AO, MM,

OHM, OI, S,

MONARCH MFG cé 334| belmonf Ave., Chicago,
i, *"'Monarch’ 56

MONTGOMERY WARD & CO., 619 W. Chi-
cago Ave., Chicago, III—AO AD, CRO,
CT, CC, FM, B, F, M, MM, OHM, OI,
RB, SA, SGA, SG, TT, VTV, C

J. L. D. MORRISON CO,, IBl6 Wisconsin Ave,,
Washington, D, C.—
MIIITER'”CMOI:‘I‘ANY 1255 S, Michigan Ave., Chicago,
uter’
TED NAGLE EQUIPMENT CORP., General Motors
Bldg., Detroit, Mich.—CRO

OHMITE MFG. CO., 4825 W, Fuornoy St
Chicago, ll., *"Determohm"—DB, D

PHILCO RADIO & TELEVISION CORP., Tioga & C
Sts.. Phila., Pa.—AO, $&, TT, AD, CRD, CT,

OHM, SA. VIV
PIERSON DeLANE, INC., 2345.47 W. Washington
Bivd., Los An eles Calif.—FM
POTTER COMP NY, 1950 Sheridan Rd., North Chi-

pne@mo:z ELECTRICAL EQUIPMENT, 301 Hub-
d Bldg., Pontiac, Mich., "'Precep?or"—TT

PRECISION APPARATUS CO, 647 Kent Ave,
Broakl n N S.. "'Precmon —MM, OHM, SA,
RADEX ?ﬁnpoajxnon 1733 Milwaukee Ave., Chi-
€ago,

THEgRADIART CORPORATION 13229 Shaw Ave.,

INC., 88 Park

E. Cleveland, Ohio—VT
*"Dependable’—AD,

RADIO CITY PRODUCTS CO.,
Pl., New York, N, Y.,

AO, CRO, CT, MM, OHM, OI, RB, SA,
§G, ST, TT, VTV
RADIO DESIGN CO., 1353 SI’erImg Pl., Brooklyn,
Y., *"Radio Deslgn —MM M. . g
RADIO ELECTRIC SERVICE co INC Cor.
7th & Arch Sts., Phna. Pa.—A CRO CT CC,
DB, FA, FM, IB, F, M, MM Ob, OHM,
Ol, RB,  SA, 'SGA, Se 'SPk, 1T, fw vw

for
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RADIC ENGINEERING LABS.. INC., 35-54 3bth St.,

Long Island C E SG
RADIC INSTRUM Nrs MFG éo 1131 Terry Rd.,
*Rimeo' —FM, MM, OHM, SP,

Jackson, Miss,,

RADICTECHNIC LABORATORY 1328 Sherman Ave.,
Evanston, 1l}., *'R —OHM, TT, VIV
*R.T-L- —Radno'echmc Laboranry

RADOLEK COMPANY, 601 W. Randolph St.,
Chicago, lIl—AQ, AD, CRO, CT, CC, DB,

FA, FM, 1B, F, M, MM, NI, MOD, OHM,
Ol, SA, SGA, 5G. SPK M, W,
vIv, C

*RANGER., EXAMINER — Readrite Meter
Works

RCA MFG. CO., INC., Front & Cooper Sts.,
Camden, N. J., *"RCA"—AO, AD, ,

CT, CC, FA, FM, 1B, MOD, OHM, OI,
SA, SGA, 5G, SPK, TT, TW, VTV, C
READRITE METER WORKS, 136 E. College
Ave., Bluffton, Ohio, *"Ranger-Examiner,”
+"Readrite"—AD, M, MM, OHM, SA,
SG, 1T
*RIMCO—Radio Instrument Mig. Co.

ROTO- RANGER—S;mpson Elecinc Co.
WALTER L. SCHOTT CQ,, 5264 W. Plco Bivd., Los

ngeles, Calif., *''Walsco"—CU
MAU ICE SCHWARTZ SON '7mlz Broadwcg
Scheneciad Y —AD
FA, FM, b OH X
RB, SA, se SPK TT T c

SHALLCROSS' MFG co;, 10 Jackson Ave Collmg—
ale, Pa., *''Shallcross”'—DB

*SIGNALIZER—Million Radio & Telev Labs.

Co.

*SIGNALYST—RCA Mfq.

SIMPSON ELECTRIC CO., 5216 W. Kinzie St,

Chlca 11, "'Slmpson, *’'Roto-Ranger’'—M,
"M, SA, 6. TT

SOLAR MFG. CORP.. N. J.,
*"Solar"'—CT
S. 0 S CINEMA SUPPLY CORP., 636 11th Ave.,

—FM
SPRAGUE PRODUCTS CO., N, Adams, Mass.,

el
Chm

STANDARD ELECTRICAL PRODUCTS CO., 317
Sibley St., St, Paul, Minn.—AQ

STANDARD' TECHNICAL DEVICES, INC., 3008 Ave.
M, Brooké

STARK ELECTRICAL INSTRUMENT CO.
St,, W., Toronto, Ont, Can.—AD, ct, F
Ni. OHM, SA, VTV

SUNORADIO co., 212 Fquon St. New Yorl: N. Y—

AD, CRO,'CT, DB, 1B, F, M,
NI MOD, OHM, OlI, RB SA SG SGA SPK

YTV,

SUNDT ENGINEERING CO., 4757 Ravenswood Ave.,
Chicago, I

SUPERIOR INSTRUMENTS CO., 136 Liberty
St.. New York, N, Y.—CT, M, MM, OHM,
SA, SG, TT, SGA, VTV, C

SUPREME INSTRUMENTS CORP., 414 How-
ard S¢t., Greenwood, Miss,, *"Supreme”—
AD, AO, CRO, CT, M, MM, MOD, OHM,

SA, SG, TT, VTV, SGA
sTACO Technical Apphance Corp

Bayonne,

New

IbIA Kap“g

TECHNICAL @P@LIANCE CORP., 17 E. 1bth St.,
TECHNICAL PRODUCTS INTERNATIONAI. 135
Liberty St., New York, —M

N,
TEII:-;T RADIC)S%O 4 Plymouth, Mich.—AQO, CT, FM,
TELIEVICO COMPANY, 341 N. Pulaski Rd., Chicago,

sG, VIV
TELEVISO PRODUCTS INC., 1135 N. Cicero Ave.,
Chicago, II1.—AO, CC, FM SG, VIV
T%EXO gRODUCTS co., Minneapolis, Minn.—AO,

*TEL.O-MIKE—Spr. a%e Products Co.
THORDCAhRSON EII."E TRIC MFG, CO., 500 W. Huron
icago —C

*TRACEOME ER—chI(oi Electrical Instrument Co.

TRANSFORMER CORP OF AMERICA, 6% Wooster
St., New York, Y —AQ

TRIPLETT ELECTRICAL INSTRUMENT CORP.,
122 Main St., Bluffton, Ohio, *"Triplett"—
AD, CT, FA, M, MM, OHM, Ol, SA, 5G,
TT, VTV, VT

TRIUMPH_ MFG, CO, 40I7 W Lake St., Clneag':
m., * Trlumph --Ab
MOC, OHM, OL, RE, SA se n VIV, VT

*VEDOLYZER—Supreme Ins+rumen+ Corp.

*WALSCO--Walter L. Schott

EARL WEBBER CO., 1313 W Randalph $t., Chicago,
I “'Webber"—CRO MM, OHM, SA SG, g

SGA
WESTERN El(.)ECTRIC CO., 300 Central Ave., Kearny,
WESTINGHOUSE ELECTRIC & MFG, CO., Orange

St —M,
WESTON ELECTRICAL INSTRUMENT coap b14
Frelmﬂhuysen B«e Newark, J.. Wes fon —

, SG. T‘I' ViV,
"1932°. Halsted SI
INC., 4014 State Line,

CT HM, Ol, SA
wELhEELco INSTRUMENTS co.,
1Cago
WILCOX ELECTRIC co,,
Kansas City, Kans,—FM
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SOUND SYSTEMS, AMPLIFIERS
& ACCESSORIES

Acoustic materials
Amplified chimes o o
Amplifier foundation units AFU
Baffles > o o

Carrying cases C
Hearing-aids . . HA
Hearing-aid components HAC
Kits {amplifier} . K
Mobile amplifiers . . M
Power amplifiers . PA
Preamplifiers PRE

Recorders and recording equip-
ment (see Recording Equip-
ment)

Remote controllers RC

School sound systems §SS

Sound motion picture amplifiers

. SPA

Sound sysfums (compleie] ss

Specisl . . . . . S

*ACA—Amplifier Co. of America

ACOUSTIC EQUIPMENT CO., 323 Walton Bidg.,
Atlanta, Ga.—SS (sell and rent)

*AIRLINE—Montgomery Ward & Co.

AIRPLANE & MARINE DIRECTION FINDER CORP.,
Clearfield, Pa.—PA, PRE, SS

ALLIED BURNS CO., 1008 Madison Ave.,
hio—55

ALLIED RADIO CORP., 833 W. Jackson Blvd.,
Chicago, Hl, *"Knight"—C, K. PA, PRE,

SS
AMERICAN COMMUNICATIONS CORP., 123 Lib-
ert

aw N. .S
AMEIZICAN TELEVISION conp 130 W, Séth St.,
New York, N. Y.—SS
AMPERITE COMPANY, 561 Broadway, New
York, N. Y., *"Amperite”"—PRE

AMPLIFIER CO. OF AMERICA, 17 W. 20th
St., New York, N. Y. *"ACA"—K, PA,

PRE, RC, 55
135 leerfg' St., New

Toledo,

AMPLITONE PRODUCTS 9‘0 st

ATLAS souno ccbnp. 1451 3%h St.
N, Y., *'Atlas"—AM. C

AUDIO ' DEVELOPMENT' CO,
Minneapolis, Minn.—PA, PR

AUDIOGRAPH SOUND SYSTEMS. 1313 W.
Randolph St., Chicego, —C, PA, PRE

BANKS MANUFACTURING CO., 5019 N, Winthrop
Chicago, IIl—PA, PRE,
BARKER B w01 LIAMSON, Ardmore Pa.—PA, PRE
*BELFONE—8Bell Saund SysI
INC IIB3 Essex gve..

Brooklyn,
123 Brgonf Ave,, N,

BELL SOUND SYSTEM
Columbus, Ohlo "'Be fone' —C PA, PRE,
DAVID BOG Q. INC,, 463 Broadway,
Yor *'Bogen''—PA, PRE, SS
Ww. C. BRAUN INC., 601 w Randolph St., Chicago,
in-—c A, PRE, 3
BUoDh RADIb INC 5205 REidor Ave., Cleveland,

o—C,
CANTON TRADING CO., 135 Liberty St.,
*'Kantola''—PA, PRE
CASTLEWOOD MFG CO., i2th & Burnett Sts.,
CHICAGO' SéUND SYSTEMS CO., 200 E. lllinois

New

New

Louisville,

SIM ChlcagoAIII. ""Chicago Sound Amplifiers''—
CINEMA’ ENGINEERING CQ., 1508 S. Verdu%o
Ave., Burbank, Calif, * "Cinema' —K, .

S
*CLARION—Transformer Corp. of America
C|OLLINS RADIO CO., 2920 Ist Ave,, Cedar Rapids,
owa—P
CRACRAFT, INC 28 Grove St., New York, N, Y —

SS
CRUMPACKER DISTRIB. CORP.,

1801 Fannin St.,
Houston, Texas—PA, P
DE VRY CORPORATIbN |||| Armifage Ave., Chi-
ELEgTRONIC APPLICATIONS Brunswick, Me.—

P
ELECTRONIC SOUND & MUSIC CO.,
New York, N. Y.—FPA, E,
EMPIRE RADIO" MFG., 114 E. 4th St.,

—SS
ERIE RESISTOR CORP., 644 W, 12th St.,

10 Stuyvesant
New York,
Erie, Pa.—
ERWOOD SOUND_ESUIPMENT CO., 224 W Huron

St. cage,
FERRANTI LECTRIC INC., 30 RockeIeIIer Plaza,

New York, Y. “Eerranti’ ‘—PA, PRE
445
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®* CLASSIFIED RADIO DIRECTORY

FINCH TELECOMMUNICATIONS, INC., IBI9 Broad-
way, New York, N, Y —PA, 3

FISCHER msmsurme conp 222 Fulton St.,
New York, N PA, PRE, S5

FOX souuo EO%IPMENT co.. 3|20 Munroe St.,

Toledo, Ohio—3$
FULTON RADIO CORP., I00 bth Ave., New York,

Fulton''—PA
THE JOHN CABLE M#G CO., 1200 W. Lake St.,
Chicago, |IL.—PA
GENERAL' COMMUNICATION PRODUCTS CO.

L'e(xm I'Son Ave, at Vine, Hollywood, Calif.—PA.

GENERAI; RA'?IOSCO 30 State St.,
ass.

THOMAS B. GIBBS & CO., 900 WC Lgke St., Chi-

cago, lll., *"Gibbs''—PA, PRE, S
GLO £ PHONE MFG. CORP., Reading, Mass,—SS

Cambridge,

G-R—General Radio Co.

GUARDIAN ELECTRIC MFG. CO., 1621 W, Walnut
St., Chicago, III.—RC

GUIDED I;QDIO C%IS!P., 118 E. 25¢th St., New York,

ROBERT M. 'HADLEY CO., 709 E. 1st St., Los An-
?eles. CaIIIK & p. O. Box 455, Newark, Del.,

THE HA&}LDORSON COMPANY, 4500 Ravenswood
icago
HAMMOND MANUFACTURING CO., Guelph, On.

tario

HARRISON RADIO CO., 12 W. Broadway, New
York, N, Y.—C, K, PA BRE, $S

AAG. HINTZE, 300 W.' Adams St., Chicago, Ill.—

HERBERT H. HORN 1201 S. Olive St., Los Angeles,
Calif.—AM 5

INSULINE CORP OF AMERICA 30-30 Northern
Blv City. Y—C,

CHARLES JACK MFG conp 27 E. Philadelphia
JEFFERSON EeciRic cd Bellwood, IIl., **'Jeffer-
JOHNS MANVILLE, 22 E. 40th St., New York, N. Y.—

'KANTOLA—CANTON TRADING CO.

KENYON TRANSFORMER CO., INC., 840 Barry St.,
New Yor . Y., *"Kenyon"'—K

'KNIGHT—AIIled Radio Corp.

LAFAYETTE RADIO CORP., 100 &th Ave.,
New York, N. Y.—AM, C, PA, PRE, 5SS

*| AFAYETTE—Radic Wire Television, Inc.

LAUREHK RADIO MFG CO 39IB Monroe Ave.,
Wayne, reh
LE FEBURE CORPORATION le Oakland Blvd.,
Cedar Ra -ds lowa—C
LEOTONE RIO S%O 63 Dey St., New York,
LINCROPHONE COMPANY 1861 Howard Ave.,
 Utiea, 45, PRE
& H, sponnNe éooos €O., 512 Market St.,
Phl Pa.—C
MARINE RADIO CORP II7EI9SSI68N'| St.,
MILES REPRODUCER CO.,

Jamaica,
, *"'Marine''—PA,
way, New York, N. Y.

INC., 812 Broad-
'"MiIes"—AM. C,

PA, PRE, K, S§
MILLION RADIO & TELEVISION LABS., 685 W Ohlo
Chicago, IIl., *'Millien"'—C, PA,

MONTGOMERY WARD & CO., 6I9 W Chn-

cago Ave,, Chicago, lli., *" Airline’ —C, PA.
PRE, SS. AM
MORLEN ELECTRIC CO.. 60 W. I5h St., New
Y Morlen, Inc, "—PA, PRE, sS

MUSIC MASTER MFG. CO., 508 S, Dearborn
St., Chicago, Nl.—K, PA, 35
NASH RADIO PRODUCTS CO 6267 Gravois Ave.,

St. Louis, Mo.—C

NATIONAL COMPANY INC., 6l $t.,

NATONAL 5RO S ORP.. 400 5. Peoria St Chi
cago,

NATIONAL UNION RADIO CORP., 57 State

St., Newark, N. J—M, PA, PRE, $55, $S
NORWALK TRANSFORMER "CORP. Souéié Nsosrwalk

Sherman

Conn., *"'Norwalk"—K, M, PA, PRE ,
IRVI;IG J. COLSON 342 Wooster Ave.. Akron, Ohio
OPERADIO MFG CO IJIh & Indiana Sts,, SI

Charles, 1Il,, *"Operadio''—PA, S
PACENT ENGINEERING CO RP., 79 Madlson Ave o

New York, *'Pacent"—PA, PRE,
PAR-METAL' PRODUCTS CORP 32 62 "49th St.,

Long Island Cit

PHILCO RADIO ITELEVISION CORP., Tioga & C
Sts., Phila, Pa.—SS

PHONOTONE LABOI(ATORIES INC S. E. ISth St.,
Washington, Ind.—AM, PA

*POWERIZER—Radio Rece 10r Co Inc.

PRESTO RECORDING C 242 W. s5p St.,
New York, N, Y., * PresIo —PA PRE

get This Electrie Dty.ﬂavet
& ABSOLUTELY FREE!

OPERATES ON
110-VOLT. 60-CYCLE
A.C. LINE

| LT T T YT T
il 1
gﬁ, ]
é,_ : Gentlomen: Bnclosed nnd
subscription to RADTO-C
: immediately FREE,
WE SHIP ELECTRICDRY § booy " 0- %
BHAVER THE SAMEDAY O New Subseriber
YOUR SUBSCRINION : Name ...........
ORDER 1S RECEIVED. 1
b Address .........
]
T —— : (17 2PV
CLIP COUPON— H
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RADIO-CRAFT, 20 Vesey Street, New York. N. Y.
sdd only 25¢ additional to cover shipping charges on

(Rend remittance by check. money order or unused U.S. Pon-n Stamps.
Reglister fetter if you send cash or Mamns ) RC:1M

RADIO-CRAFT

JUST THINK OF IT-—you can get absclutely
FREE, the useful DRY ELECTRIC SHAVER
which is shown at the left. This ELECTRIC
DRY SHAVER is sent to you b
with a one-year subscription to

the publishers

Here Ars the Features of The
ELECTRIC DRY SHAVER

Constructed of metal with attractive rod bronze
I!Inlsh. '?:I:nﬁ ,nl'ly c:gslﬂ:ctav: :oduln a perfectly
clean shay 0ot rubber insulate:

Construeted to [ast for many yoars. o

Operates from 110-volt. 60.cycls A.C. oloc-
tric line. Carries a two-Year manufacturer's
guarantes. A fine quality,

f-
toilet necessity. sell-shargening

Send your subscription to RADIO-CRAPT
for One Y, nrélz tssues) and receive ab-
solutely F one of these remarkable
Electrie Dry Shavers. New subacribers
are accedted or you may extend your pres-
tht subscription another twelve months.
Mail your remittance of $2.00 (plua 25¢
for shipping charges on Shaver) to the
gublhhorl {Canads and foreign
You will receivs your
DRY ELECTRIC SHAVER im
mediataly by return matl, Use
coupon below o enter’ your
subseription,

RADIO-CRAFT
20 Vesty Street, New York, N. Y.

P T YT Y DI LT P L L L L L,

my remittance of $2.00 for which enter rny
1;.- for one year (12 Tssues). Send
ml DRY SHAVER (Canada and foulln

O Extend Present Subscription

State

[ O |
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ADIO-CRAFT,

L

RACON ELECTRAIC CO., INC., 52 E. 19th 5t., New
THE RADIOTECHNIC L;?BORATORY. 1328 Sherman

Ave., Evanston, |[}.—P.
RADIO ELECTRIC SERVICE CO., INC., N. W. Cor.
& Arch S#s.. Phila., Pa.—A, C K, PA, PRE, SS
RADIO REC EPTOR CO.,' INC. zs: . '19th"St., New
York, N. Y, *'Powerizer’—| , SS
RADIO WIRE TELEVISION INC.. 100 &th

Ave., New York, N. Y. *'Lafayette’—C,
M, PA, RC, 5§

RADOLEK COMPANY, 601 W, Randolph St.,

Chicago, Ill., *"Radolek"—PA, PRE, SS.
AM, C, K
RANGERT%NE INC., 201 Verona Ave., Newark,

RAULAND CORPORATION, 3333 Belmonf Ave.,
ChICBgO Hl., *'"Rauland® —PA S5
Elmnra. N. Y.,

RAY-LA INC ZII Raulroad Ave
Ray-Lab"'—C, . A, PRE, §§
RCA MFG. CO., Fron+ & Cooper Sts., Cam-
ggn N. Jo "'RCA"—M PA, PRE, RC,
K .
REGAL AMPLIFIER MFG. CORP., 14 W. 17th

St. New York, N. Y.—PA, SS, PRE
RECMII-TR CO LTD ZIDI BryanISSSI San Francisco,
al
ROTOPHONE con;oncmlorl 26 Journal Sq., Jer-

y City, J

R%\{I‘/E INDUSggIES INC., 3120 Monroe St., Toledo,
1

MAURICE SCHWARTZ & SON 7|0 712 Broadway,

Schenectady, —AM, C,
SETCHELL CARLSON INC.," 2233 UnlverSIIy Ave.,
St. Paul, Minn., *'Setchell’ Carlson''—PA, SS
SILLCOX RADIO & TELEVISION CORP ‘80 wall
wer, New York, N, Y.—M,
MARK SIMPSON BIST. CO INC Ib Hudson St.,

New York, Y.~—C,
SKAGGS TRANSFORMER CO 5894 Broadway, Los
Angeles Calif—C RE,
CINEMA supm cdnp 636 Ith Ave.,
NeerI:NYAM ESP
SOUND APYPARCATUS CO.. 150 W, 4bth St.,
SPEAK O- PHONE RECORDING & EQUIPMENT CO.,
23 W, h St., New York Y—C, §§
‘STANCOR—S?andard TransIormer Corp.
STg\NDeRD TRANSFORMER CORP, |soo ‘N. Halsted
GI'ICOI' —
STROMBERGCARL§ON TELEPHONE MFG. CO.,
100 Carlson Rd., Rochester, N. Y., "Stromberg-
Carlson"'—PA, PRE SS
SUN RADIO CO ZIg FuSIfon St.. New York, N, Y.—

AM, C.
SUNDT ENGINEERING CO., 4757 Ravenswood Ave.,
Chicago, S

New

TALKAPHONE MFG. CO,, 1B47 S. Millard Ave.,
Chicago, IIl.—PA
TACI:.’:(ING E?EVICES CO., 445| Irving Park Blvd.,
1€ag0, —P
CHNICAL PRODUCTS INTERNATIONAL 135
LnberI St, New York, N. Y., *'Tinamite'—PA,

PRE, 55
TEIIIIEWIS’O COMPANY 341 N. Pulaski Rd., Chicago,
THORDARSON ELECTRIC MFG. CO., 500 W. Huion
St., Chicage, [II,, Thordarson"—c K, PA, PRE
'TINAMITE—TechmcaI Products l'nIernahonal
TRANSFORMER CORP. OF AMERICA, 89 Wooster
gg New York, N. Y., *'Clarion”—C, PA, E
TR'I'UMPH MFG. sCO 4017 W, Lake St., Chicago,
UNITED CINEFHONE CORP., United Electronic_In-
dusInes Div., Cﬂgg 3rd ., Long Island City,

UNITED TELETONE GORP., 150 Varick St.,

Y.
UNITED TRANSFORMER CORP 150 Varick St.,
ork o
UNIVERSAL MICROPHONE Co.,
Calif.—C, PA,.PRE, SS
*UTC—United TeIeIOne Corp. -
VIBRALOC M CO, I273 Mission St., San Fran-
cisco, CalnI-——C
wgus\n{z MACHINE CORP 59 Rubter St., Rochester,

THE WEBSTER CHICAGO CORP 5622 W. Bloom-
mgdeIe Ave., Chicago, IlI., WebsIer Chncago —

PA,

WEBSTER ELECTRIC co *"Web-
ster.Electric’' —PA

WESTERN ELECTRIC co 300 Central Ave., Kearny,

N. J.—M, PRE,
WESTERN SOUND [ ELEC LABS., INC. 311 W.
Kilbourn Ave., Milwaukee, Wus—PA PRE, SS

ADDENDA
AMERICAN PHENOI.IC CORP 1250 Van Buren S$t.,
Chrca‘_go ., *"Amphenol"—C, GC, &, P, SKT,

New
New

Inglewood; "

Racine, Wis.,

Add SKT (sorkets), as above, to Msting in Section II.
M]m.-mber Redio-Craft, under Hardware—Connectors and
Misc. Parts.

NATIONAL UNION RADIO CORP., 57 State
St., Newark, N. J.—C, CC, ED, EW, |, MR,
MP, PR, T, TC, PFC

"7Ad4_ Nl listings. i abore-In Sectlon 1. Dectober RADIO-
CRAFT. under Condensers, Fixed. .

JANUARY,

LAY -
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BURGLAR ALARM

JGPEETEN  winDow

TRANSFORMER

@ RECENTLY 1 devised a burglar alarm

that worked as perfectly as one costing 10
to 15 times as much. The diagram of this
alarm is reproduced here.

All the materials required for the alarm:
an old bell-ringing transformer, an ordi-
nary door-bell, a piece of spring steel or
spring copper, preferably copper, some rub-
ber covered wire for connecting up the cir-
cuit, a few wood-screws.

The transformer and bell are mounted
near the window or door as the case may be.
I mounted both near the window, the win-
dow in this case being one of the metal
swinging types, the piece of spring copper
was mounted on the side of the window
right behind the folding iron gate so that
when the gate is pushed back it touches
the copper and completes the circuit and the
bell rings. The gate is used as one pole
of the switch and the copper as the other
pole.

1 installed two of these so far and I now
have an order for another one.

Through installing these I've had §
‘‘radios” to repair. I'm now seriously think-
ing of advertising for burglar alarm work
as a sideline to my regular radio repair.

It takes but a few minutes to install, and
it costs so little that the average customer
will be more than pleased with it.

HaroLn R. KuxTz.

CLOTHESPINS AT YOUR
SERVICE!

® A VERY useful and inexpensive item in
my shop is the ordinary spring-type
clothespin. Here are a few of its many uses.

As a soldering iron holder (A).—Clip
2 of them onto the chassis of the set you
are repairing. They support the iron firmly
with less loss of heat than other stands,
and without danger of being knocked off.

They may be color coded (B).—Merely -
slip %-in. pieces of spaghetti over the ends
.of the spring which holds them together. -
Clipped onto the ends of wires, etc., they

serve as identification marks.

Tmmng, etc.—Small washers, screws, ete.,
clipped in one will not get lost, and may
he tinned without loss of heat. To prevent
scorching or burning insulation on ad-
jacent wiring when soldering hard to get

RADIO-CRAFT

for

JANUARY,

*SHOP NOTES—KINKS—CIRCUITS®

at places, clip one over the wires it is de-
sired to protect.

Trouble light (C).—A standard dial
lamp socket (C) fits nicely over one end to
form a convenient trouble light as leads can
be taken from filament or pilot terminals.

If you smoke, one will hold a cigarette;
two a pipe. This is a general idea of the
many uses to which these may be put. In
use many more will suggest themselves.

VincenT J. LEWIs, JR.,
Yonkers, N. Y.

SIMPLE RESONANCE
INDICATOR

METER

WEPREN |

® HERE is an idea 1 have often used in

aligning the trimming condensers of a
radio set. .

When it is necessary to adjust the trim-
mer condensers of a radio receiver that has
automatic volume -control, a voltmeter can
be used as a resonance indicator by simply
connecting it to register the grid bias or
screen-grid voltage of the tubes, upon which
the automatic volume control operates, in
the usual manner of testing these voltages.

When a signal is coming through, and the
A.V.C. begins to function, the negative grid
voltage on the R.F, tubes is increased which
causes a variation in both the grid bias and
the screen-grid voltages.

The grid bias voltage will decreasé and
the screen-grid voltage will increase. The
stronger the signal strength is the greater
this change will be.

- The tuning dial should be tuned to the
sxgnal s0 that the meter reading goes
through its maximum change. Then the
trimmer condensers should be adjusted to
give the highest possible reading on the
meter if it is connected to the screen-grid;
or the lowest reading if the meter is con-
nected to the cathode.

- Due to the fact that the operating volt-
ages vary in different receivers, and also
the resistance and load of the voltage di-
viders may vary widely, this system will
not give the same reosults on different radio
sets, but it is accurate and fast, and in the
majority of cases it has heen quite handy.

The positive meter lead may be connected.

either to cathode or screen-grid terminal of
the “A.V. L <ed” tube.
R. V. CARPENTER,
Hlba o © Carpenter Radio Service,
. Rewey, Wis.

EMERGENCY FLUX

® BOYS, when you are sorely in need of

a soldering flux—no resin core, nor No-
korede, just visit your wife's or your
mother's medicine closet and borrow a bottle
of Amos & Andy’s famous “gargle”, in other

-.r

' words Pepsodent. I have used this dope on

stainless steel m\d done a good job too.

H. C. I{Annlé,
Delta, Colo.

IF UNCLE SAM WANTS YOU . ..

. How will you know what branch of the
Service is best adapted to your radio abilitjes?
Read “Military Radio,” in February Radio-Creft,
for all the answers.

1941
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You SAVE

Complete Solechom +++ Guaranteed Quality
Replacement Parts

Everyt.

cate or universal replacement or
repalr parts. Tubes, condensers, re-
sistors,
tools,

Latest Radio Sets
Amodellore\e

tables, Table
Phono-Radio and recorder eomblna-
tions—for operation on AC or D

Publlc Address Equipment

A complete Une of amplifiers, mlero-
phones,
2 ment and accessoties for every type
of installation—perimanent,
15 and moble, from 5 to 1

Newest Electric Appliances
; g:n.";?‘] lectrie lrons
7] ere.

cum Cleaners, Clocka Mixers and
many Othefs, all at lowest prices.

NEW194|

PROFIT GUIDE

ou need in exact dupl-

transtormers, hardware,
ete, leading brands.

purse and purpose.
ets. Bnnen Por-

to
todels, Congotes.

Seta, M

baflles, recording equip-

riable
watta.

rofits for youl Standard
Grills, Tost-

, Percolators, Wafile Lrons, Va-

MONEY AT RADOLEK

NAMBe ;10 1orr ven
Address, .

Expenmenwr?. s

MAIL THIS COUPON TODAY

The RADOLEK CO.

601 W. Randolph 8t., Chicago, Dept, C-49
Send the New 1941 Radio Profit Guide FREE.

Desler? ...

OLD ON
MONEY-BACK
-GUARANTEE!

a shoeslrlnl:—wilh

ieast. a lIoII

*llinw nl Gl [

piree’ In business

Buyers of ‘This Book Tell Us—
Im‘tenr. valud I've yet o see,
book is ns zood if_noy better than others

"*CASH IN is the he,“ value_I have y€t to see in

(he ‘mall order ficld,
CASIE IN contains only tested ideas coverins overy
type of full—or spare<time enterprise—Iit's a

t0c a copy nnstn-ld.‘_somi,y.s. ‘slamps or coin.

NATIONAL PLANS INSTITUTE
246.R Fifth Ave., N.Y.C.

nprofitable

wail order plans,
confldential huslness

scerets, dozen s
praciical tested formu-
1aE, successful tested
schemes—ectual experiences
of_men who have started on
less than $10 eapital.

Rook s \\nn.h at
8. Huda, B'klya, N. Y.

e Jirunet, Mantreal, Can.
' Lawrenee Fox., RBrooklyn, N. V.

*‘master-
ventures,

issues u
stamps

WILL BUY FOR CASH

OLD POSTAGE STAMPS AND
COMPLETE COLLECTIONS
Thousands of dollars lying idle In ofd postage

stamps and collections! Dig yours
at today's top Prices, Especially interested in old
United Smes ;Galmpl (used of unused) and later
or nromnt appraisal and offer.
HARRY P. BRIDGE
1324 Walnut St.

out and se!l

Write for references, or send

Philadelphia. Pa
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*BOOK REVIEWS®

BLUE PRINTS and INSTRUCTIONS

For Building the Following Treasure
Finders and Prospecting Outfits

Folder No. 1. The “Radioflectar Pilot”—con-
sists of a 2-tube transmitter and 3-tube
receiver. Principle: radiated Wave from
transmitter loop is reflected back to receiver
loop. Emits visual and aural signals. Tubes
used: two 1A5G—two IN6G—one 1HEG.

Folder No. 2. The “Harmonic Frequency Lo-
cator”—Transmitter radiates low frequency
wave to receiver, tuned to one of Harmon.:s
of transmitter. Using regenerative circuit.
Emits aural signals. Tubes used: one 1G6G
—one IN5G,

Folder No. 3. The “Beat-Note Indicator”—Two
oscillators so adjusted as to produce beat-
note, Emits visual and aural signals. Tubes
used: Three type "30.

Folder No. 4. The "'Radio-Balance Surveyor”
—a modulated transmitter and very sensi-
tive loop receiver. Principle: Balanced
loop. Emits visual and aural signals. By tri-
angulation depth of objects in ground can
be established, Tubes used: Seven type ’30.

Folder No. 5. The “Variable Inductance Moni.
tor”"—a single tube oscillator generating
fixed modulated signals and receiver em-
ploving two stages R.F. amplification.
Works on the inductance principle. Emita
aural signals. Tubes used: six type "80.

Folder No. 6. The ‘Hughes Inductance-Bal-
ance Explorer”—a singtle tube Hartley os-
cillator transmitter and sensitive S-tube re-
ceiver. Principle: Wheatstone bridge. Em’ts
aural signals. Tubes used: two type '80—
one type '32—one type ‘38,

Folder No. 7. The ‘'Radiodyne Prospector”—
a completely shielded instrument. Principle:
Balanced loop. Transmitter, receiver and
batteries enclosed in steel box. Very large
field of radiation anJ] depth of penetration.
Emits aural signals. Tubes used: two IN56G
—one 1G4G—one 1H6G—one 1Q5—one 1G4,

With any one of the modern geophysical
methods described in the Blue-Print patterns.
Radio outfita and instruments can be con-
structed to locate metal and ore deposits
(prospecting) : finding lost or buried treas-
ures: metal war relics; sea and land mines
and “‘duds™: mineral deposits: subterranean
water veins; oil deposits (under certain cir-
cumstances}): buried gas and water pipes:
tools or other metallic objects sunken in wa-
ter, etc.. etc.

Each sot of blna?rlnti and_instruetlons enclosed. in
heavy envelope (9'%" x 12%2%). Blusprints 22 x
347; elght-page illustrated 8%2" x 11~ fold- 50¢
er of Instructlons and construction data ...

Add S5¢ for postage

The complate get of seven folders........ ss_oo

8hlpping weight 2 Jbs. (add 25¢ for ship.
ping anywhers In U.S.A)
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: address below: []
g Treasure Finder No. 1, 2, 3, 4. 5 6. 7. :
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THE FUNDAMENTALS OF ELECTROMAG-
NETISM, by E. G. Cullwick (1939). Published
by Cambridge University Press. Size, 5% x 83
ins., cloth cover, 145 illustrations, 352 pgs. Price,
$3.75.

Here is a restatement for engineering students
and others, of the physical and theoretical prin.
ciples in modern secientific thought, by the pro-
fessor and head of the Department of Electrical
Engineering in the University of Alberta, Canada.
The book includes numerous examples based on
the recently-adopted M.K.S. system of practical
units.

In his prologue the author calls attention to
the fact that the fundamental physical phenomena
of electricity and magnetism are common to all
operations in the field of electrical energy, and
hence, a coherent and unified basic system is
essential if the enmineer is to thoroughly under-
stand the operation of a broadecast program. a
cathode-ray-tube waveform, or even the operation
of a toy magnet.

The book will be of greatest benefit to tech.
nicians and students who are familiar with ad-
vanced algebra and trigonometry,

Chapter headings follow: The Electrostatic
Field and the Electric Current; The Magnetic
Field and Electromagnetic Induction; The Mag-
netic Field of the Electric Current: Ferromag-
netism; Electromagnetic Waves: The Vector
Potential of the Electric Current. and Its Uses.

THE ART OF MODERN WARFARE, by
Herman Foertsch, (Col. of the German General
Staff) with introduction by Major Geo. S. Elliott.
Size 6°x834", 274 pages, published by Veritas
Press, New York.

This book, written as it is by an outstanding
expert on military matters, should be “must”
reading for every student of the science of war.
Those interested in radic and wire communica-
tion as applied to modern military maneuvers, will
find some very interesting reading in this excel:
lent work. In several places Col. Foertsch dis
cusses the values of radio and also wire connec-
tion. the methods of catching and interpreting
enemy messages, the role of the engineer in war,
the importance of radio propaganda, etc.

RADIO OPERATORS’ LICENSE GUIDE, by
Wayne Miller (1940), 2nd Edition. Published by
Wayne Miller. Consulting Communications Engi-
neer. Size 6x9 ins., paper cover. 158 pgs. Price
$3.00.

It is frequently possible to obtain an insight
into the worth of a publication by noting its
author. In this instance, we learn that Mr, Miller
has been ‘‘through the mill,” and therefore, in
“License Guide™ presents the results of his prac-
tical experience as Chief Engineer of broadcast
stations, Chief Instructor of radio schools, Radio
Operator at broadcast and communications sta-
tions, Television Research Engineer. Test Tech-
nician with one of the largest radio manufac-
turers, and Design Engineer for another large
radio corporation.

“License Guide” contains over 1.250 accept.
able answers to the new “6-Element” radic oper-
ator license examination questions as embedied
in the Federal Communications Commission Study
Guide.

The contents of this book is divided as follows:
Element 1: Questions and Answers on Basic
Law; Element 2: Questions and Answers on
Basic Theory and Practice: Element 3: Ques-
tions and Answers on Radiotelephony: Element
4: Questions and Answers on Advanced Ra-
diotelephony; Element' 5: Questions and Answers
on Radiotelegraphy : Element 6: Questions and
Answers on Advanced Radiotelegraphy.

The following appendices close the book:
United States Radio Inspection Districts, Fed-
eral Communication Commission Rules and
Regulations governing Commercial Radio Opera-
tors, Abbreviations to be used in Radio Com-

. muynications (Q code), Miscellaneous abbrevia-
tions to be used in Radio Communication. Inter-,

national Morse Code with extracts from the list
of punctuations and other signs contained in the
Telegraph Regulations of the Cairo Conference
of 1938,
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ULL EQUIPMENT

'"GI"ded WITH

SPRAYBERRY
RADIO TRAINING

Experience Easily
Acquired at Home!?

W/ Over 100 Experiments Plus Many Other Special Features
j .... ALL DESIGNED TO MHELP YOU MAKE FAST PROGRESS!

SPRAYBERRY Training starts right at the beginning of Radio . . . unfolds each
subject in a simplified, logical, understandable style. You easily learn Television,
Frequency Modulation, Signal Tracing, Mobile Radio (Auto—Tank), Aviation Radio,
Electronics, Facsimile Radio, Radio Set Repair and Installation Work. You learn quickly
in your spare hours . . ., AT HOME OR AT CAMP.

Training Prepares You for aBusiness of Your Own . ..
Or Good Radio Jobs at Excellent Pay!

The great, fascinating and progressive field of Radio and Television offers many op-
portunities to the man who wants to get ahead. There is good money to be made. My
Training ia designed to give you gquick access to these opportunities, SPRAYBERRY
Me(:odu are thorough and practical. Your Training will not interfere with your present
work.

You Get Professional Test Equipment
Plus Experimental Qutfits!

Includes 146 RAD!IO PARTS for building a _complete
Receiver, RADIO TOOLS and a modern TESTER-
RA D ANALYZER. You also receive 8 BIG SHIP-
10 r MENTS OF RADIO EQUIPMENT for con-
oo ducting actual experiments with your own
L s hands. [ show you how to create Radio defects

how to correct them.

READ WHAT THESE FELLOWS
SAY ABOUT THE NEW

PRACTICAL SPRAYBERRY = . - er-PL All

TRAINING = W i SR | Equipmi

EARNED $250 SINCE STARTING

INEUIVIQ] e i w6 870 o A B g by s+ B e P e Age ...

'] have only completed ove-third of the Sprayberry Course
and I find it very interesting. which makes it eusy 10 lcarn. Becom
"dBly devoling ie:crallhgnrs of my ;mxu'c:s time tlallyl to YO
studying and servicing, ave wade about $260 gress since f
starting the Course.”” Earl W. Hosietier, R, No. 4, Lebanon, No Previous U
gk T Experience Needed Perso
S0 MUCH FOR SO LITTLE 1t makes no diHerence
“Now jnst a few words about your Course—the more I gei vbvth:“t Iyoc::‘ re:iu::eion :;:; Prope
A M p A o ] u qui
[, (e more T maniet vy cn e o e v R e
"] believe it to be the finest of its kind obtalnable, and Qraip nd-oe n’r'ln:ipleyn and
1 wonld urge anyone wishing to study ladlo serlously to remember them. Your suc:
1ake your Course.”” George W. Elliott, 521 Elwyn St., Nelson, 1 F":!ty s my full responsi-
B. C€.. Canada. ' o= ow -
“MADE OVER $300 NET IN SIX MONTHS" EARN WHILE YOU LEARN :l----------------------------- -- -
“While 1 have not hung out my ‘shingle’ yet, I have KRN .DE C
‘ made over $300 net in the nast six months. dolng some full ‘,m‘,'yhr,—t—;-ulsol'\;.ﬂb ycﬁl: II»E)J,!I,!"S ent t: : 4 DELA I ' A T NOW
and some part time Radio servicing. ; e illng mones-makLng .
L L 3 ‘l'llnm con’m:'(l*lel;'l “In[ls“fd "& c\'er)" way wl:‘h your Course. Radlo Service Jobs shortly after i :
( and am tnighty glac slgkned on the “dotted line.' making in T -
od me 4 student of the Sprayberty Academy of Radlo.”” Wendeil bl ILTT ] SPRAYBERRY ACADEMY OF RADIO
M. Caldwell, 93 Mlickory St., Rochester, N. Y. Learn More About the
! F.L. Sprayb Pr
- . N SPRAYBERRY Method ' o'k Sprayherry; mres.
Cash In on Radio’s Rich Opportunities  AndHow Easyitistostart y  420-a. University Place, H. W
I T nlete det funda 1 Washtngton, D. €.
5 modmaner 1} ydm‘a gelslrok(giﬂE VDTURI ?WN Iimss in your own business or g-oe‘:;('i %’:ﬁr ﬂx peed r 1 E '
old down a good jeb in Radie, my Training will give you the useful informa- ATEE. o e ] . o o " ; {
tion and knowledge to win success, Days of delay mean Precious time wasted.’ seribed In my now luahie 52 Pare ] Please send my FREE copy of “"HOW TO MAKE MONEY IN RADIO
Start training for & money-making Radio career—vight: new. ohligation. :
[}
[}
.

—THE SPRAYBERRY COURSE IS SOLD
REMEMBER UNDER A MONEY-BACK AGREEMENT

Rodress [, 4. aedde ke s arde§i v §ub=-TWiyy < § 3 19098 Wrwd g S Varry I E

City b i@l i o R S B R o) o 8 Stale vazss asa
Toar off this coupon. mail in envelope or paste on penny posteard.

RUSH THIS COUPON for BIG F

....GIVING COMPLETE FACTS
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PACKED IN ONE
CONTAINER

TWO DRAWER
STEEL CABINET

Here's a honey of a
steel utility cabinet
with the drawers par-
titioned to make it
easy for storing small
parts, Youll find this
cabinet a mighty use-
ful addition to your
shop equipment and
best of all . . . you get
it FREE on this limited
oHfer. Don’t delay.
take advantage of
this deal and get your
FREE steel cabinet
Cabinet size is —
length 11%2", width,
912", depth, 5”.

© 1940 N.U.R. Corp.

57 STATE STREET, NEWARK, N J.

Popule”

CONDENSER
ASSORTMENT

LIST

$1435

This fine assortment of pop-
ular iype N.U. condensers
will move fast, give you a
good profit and insure the
good will of your cusiomers.
It your already using N.U.
condensers, you'll be sure to
snap up this offer in a hurry,
If you don’t know yet how
really good N.U. condens-
ers are, here’s a great op-
portunity to try them! The
assortment you get on this
limited offer consists of:

3—]B8450
1—]B884S
1—SC8450

1—AT2015
1—AT8250
1—AT4450
1—ATBISD 3—AT8450
t—AT161S 1—ATI1643

3—-T601
4—T602
3—T605
$—T610
2—T625

CONTENTS —

KIT CONTAINS:

1 WALSCO STAPLER

QUANTITY

2590 Lo Condersers
$299 oy Depoait

EVERY RADIO SERVICE
MAN NEEDS IT . .

New qutomalic stapler for
quick and easy installation
of lead-ins—indoor anten-
nage — running leads and
power cords, P.A. installa-
tions and other shop use.

Usual dealer price $3.30.
List Yalue of N.U. Condensers In Kit., $10.00. Deal
Price Walsco Slapler, $3.30 (Packed Together
YOURS FOR ONLY $7.00

YOURS FREE ON THIS N. U. CONDENSER DEAL

DEALER PAYS S5.00 FOR CONDENSERS, THE ADDITIONAL
52,00 IS REBATED WHEN DEAL REQUIREMENT IS COMPLETED.,

HOW YOU GET IT
Just order from your N.U. distributor. Your total payment is
$7.00. You sign an agreement for 75 points and deposit is
refunded when the 75 purchase points are completed. Points
can be used on N.U. Tubes. Sound X/Tra Tubes, N.U. Radio
Batteries or N.U. Condensers. The National Union Program on
free equipment has helped thousands of dealers to own the
“finest radio shop in town".
POINTS ARE COUNTED AS FOLLOWS:

1 Tube = 1 Point. 1 Electro Condenser — 1 Point. 10 Paper
Condensers = 1 Point. 2 Numite Condensers — 1 Point, 1 Radio
Battery — 1 Point.

e D BN N B 05 e s ) Bt e S s e B

See Your Jobber or Write
NATIONAL UNION RHDI
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