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FOR ALL NEW RECEIVERS

235

New screen grid tube—
designed to  reduce cross
modulation and similar dis-
tortion,

351

New screen grid tube—
designed for same purpose
as type 235, although hav-
ing slightly different char-
acteristics.

230

New general purpos: tube.
operating economically at
2 volts, giving unusual
service though using very
little power.

231

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

232

| New screen grid tube—ior

use as radio frequency
amplifier, operating at 2
volts.

233

New power amplifier in
the Pentode group. operat.
ing on 2 vo'lts with low
current consumption.

EVER ABREAST OF THE RADIO TIMES
$PEED

an alrcady complete line of
receiving tubes.

adds new important types to

247

New power amplifier Pen-
tode. for use in the ocutput
stage of AC receivers.

—r

236

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

237

New general purpose tube—-
cspecially adapted to auto-
mobile use. Can be used
either as a detector or amplis
fier. Also for use in D.C.
sels.

238

New power amplifier Pen-
tode for use in automobile
receivers designed for it.
Gives unusuval volume for
small input signal strength.

S 84

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

S82 B

Developed expressly for re-
placement of the C 182 B in
Sparton sets, possessing all
the peculiar charagteristics
necessary for this purpose.

S 83

Developed expressly for re.
placement of the C 183 in
Sparton sets, possession all
the peculiar characteristics

| mecessary for this purpose.

$SPEED OQuality is Making History Today. Write for Complete Details.

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

PORATION

RCA

Uegnse”

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

| Clhs excellent
equipped and spe- B N
e f A set analyzer
' and trouble
MANY skilled Radio Service Men are ueeded now to service ~ J‘ﬁaoter l,“'ludgd

all-eleciric sets. By becoming a certified K.

Man, you can make big money, full time or spare time, and
fit yourself for the big-pay opportunities that Radio offcrs. .tﬁ J'e
We will quickly give you the training you nced to qualify as a WJ ou" cour
Radio Service Man . . . certily you ... furnish you with a mar-
velous Radio Set Analyzer. This wonder instrument, together with ® <
our training, will enable you to compete successtully with experts 0 traln ln I
who have been in the radio husiness for yvears. With its help you -
can quickly diagnose any ailing Radio set. The training we give
you will enable you to make necessary analysis and repairs.
Serving as a “radio doctor” with this Radio Set Analyzer is but one

oi the many easy ways by which we help you make money out of This amazing Radio Set Analyzer plus the
Radio. Wiring rooms for Radio, installing and servicing sets for instructions given you by the As.r)_ocrx:l'uml\\;‘."lll
dealers, building and instalting automobile Radio sets, constructing transiorm .‘-;" mt':mﬂl; !:Kijfrtanﬂ‘;"fk!;- . se"‘sl
and installing short wave receivers . . . those are a few of the other ;le'sly!::‘ilrc?:llr]% o:?el'el:nre“l,'cssisllzl:nce :ll'n.llnwﬁdcnsu"
ways in which our members are cashing in on Radio. ' capacities, detect defective mbes.  Knowing
As a membher of the Radio Training Association, you receive personal how to make repairs is easy: knowing what
instruction from skilled Radio Engincers. Upon completion of the the trouble is requires expert klyo\\:eflge and
training, they will advise you personally on any problems which arise 3\“5'-‘;?00 -‘;‘;“ -\\\’i‘ﬁ"ll::me“!:hgi:_‘e“sul‘]::‘l"’se-::‘
3 . - - . y . » . . ry i v N 2 il
in your work. The Association will he.Ip you nnakc 11105f$y in your Ge mf) fooke IF wmhan;  Fosssssti RS
Spire tune. ncrease your pay, Or start you in hu.\me'ss._ e easiest. set amalvzer and knowing how to use it will
quickest, best-paying way for you to get into Radio 1s by joining be bLut one of the benctits that will be vours
the Radio Tramming Association. as a member of the R. T A,
] m
rite tor o=-(ost emoersnip dan
We have worked out a plan whereby a membhership enrollinent need oo T T e e s ==y |
not cost vou a cent. Qur thorough training and the valuable Radio k Fill Out and Mail Today! i
lsq:t”:ulz?b;lzer cém I;fe }égurli.l \Write at once and find out how easily | RADIO TRAINING ASSOCIATION OF AMERICA i
oth of these can rned. .
Now is the time to prepare to he a Radio Service Man. Greater : Dept. RCA-9, 4513 Ravenswood Ave., Chicago, Il :
opportunities are opening up right along. For the sake of extra Gentlemen: Send me details of your No-Cost
money in your spare time. bigger pay. a busiess of your own, a | Membership Enrollinent Plan and information on |
position with a future, get in touch with the Radio Training Associa- | how to learn to make real money in radio quick. |
tion of America now. ] . | ]
Send for this No-Cost Membership plan and Free Radio Handbook | N 1
that will open your eves as to what Radio has in store for the amhi- | AIIE. Chosl /i 95,5 5.0 B 39 iuiadfcrcs. 4 § imAS e TMELIK: i
tious man. Don’t wait. o it now. | Wi |
AFCSS. o diwavotvgars i GoE 5355 mid s ds Avewer
RADIO TRAINING ASSOCIATION OF AMERICA I |
Dept. RCA-9 4513 Ravenswood Ave. Chicago, lll. : Gl el 0% 1 sammasi 3 S Y T, S |
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AN UP-TO-DATE SET ANALYZER, by Arthur G. Mohaupt.
To equip its students for radio servicing, a large corre-
(the Radio Training Association, of

spondence  school

Chicago) has designed a versatile testing instrument to meet
their needs.  dts circuit and design will be fully deseribed.
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Amazingly Easy Way

etinto ELECTRICITY

Don’t spend your life waiting for $5 raises in a dull, hopeless
job. Let me show you how to prepare for a real job and how
to make real money—in ELECTRICITY, the money-making
field. Getting into Electricity is far easier than you imagine!

Come to Coyne in Chi-
cago and learn Elec-
tricity the quick and
practicalway—byac-
tual shop work on
actualmachineryand
evuipment. No use-
less theory! The aver-
age time to complete
the course in only
12 Weeks. You work

12 Weeks of ra

on real dynamos, mm;;‘;;‘“"
SWltchboardS, arma- Here are & few of the splen-
tures, auto and air- B 7
plane engines, trans- J| Fover Pt Qrans, oo
mittingstations,etc.— e o fomo & month
everything from door At e S5 o week
bells to power plants Auto Ignitlon - 10365 a week
—in full operation ev- o 00 o §10,000 a year
ery day! No previous Hetor e to 5300 & month
experience necessary. et Lo F10a week
Signal Engineering
FREE .o . . 35010 $75 n week

Employment Help Now inonr
When you graduate, we’ll do all we  Thisisour new fire-
can to help you get the job you want,  proof, ique_rn hor:da
We employ three men ona full time ~ Fherein is installed
basia whose sole job isto help secure  lars® worth of Elec-

ositions forourstudents. Alsowe’ll  trical Equipment of

elp you to earn while learning. 8llkinds. Every,
Some of our students pay a large venience haa been
part of their living expenses through  grranged to ;’;;‘;gn’t“‘_g
part-time work we get them. during your training.

COYNE F o e s

500 S. Paulina St., Dept. 61-82, Chicago, 111

Coyneis 32
Years Old

Thirty-two years is a long
time. No school or busi-
ness could continue that
long unless it were ren-
dering real service andget-
ting real results. Yet
Coyne has been located
rightinChicagosince1899.
Coyne Training is tested—
proven by hundreds of sac-
cessful graduates.

What
Graduates Say
About Coyne

“‘One week after graduat-
ing, I started my electrical
job,’’ writes Leland Hinds
of Indiana. ‘“‘After gradu-
ating I was home only two
days when appointed E‘.ngi-

www americanradiohistorv com

ctical Shop Training

neer in a light plant in South Dakota,”’
writes George Bagley, of Canada. Two
weeks after graduating I received a splen-
did job. The main consideration given my
application was that I was a Coyne Trained
man,’’ reports Harold Soucy of Illinois.
**] wish to thank your Employment Man-
ager for securing this position for me,”’
writes Albert Yagon, ‘‘he sent me out to
this Company the first day and I was em-
ployed there immediately.”’ And I could
go on quoting from hundreds of letters of
successful Coyne Trained Men. What they
have done, you should be able to do!

Get the Facts

Get nll the facts! You can find out every-
thing absolutely free. JUST MAIL THE
COUPON BELOW FOR A ™
FREECOPYof OURBIG §
ELECTRICAL BOOK, /

telling all about jobs. ../ g
salaries . . . opportun- /3. °
ities. This does not ob-
ligate you. Just Mail £
the Coupon!

~r 1 1.t 1 1 T 1]

H. C. LEWIS, President

Coyne Electrical School

500 S. Paulina St., Dept. 61-82, Chicago, 111.

Dear Mr. Lewis: )
Without obligation send me your big free

catalog and all details of your Free Employ-

ment Service, and how I can *‘earn while

learning.”’

NEehs. c srmreesms ST e R

AddTess . ... oooiiiiiiiiicaiaiiieincaiinans

(5177 RPN - - ST
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A Better TUBE
KEEPS

A Customer
LONGER

Satisfied

'hh-_::ws
f“\%'li'l?HEN you speak about the replacement

; lf’w} —you should talk PERRYMAN.* You
as counsel to your customers must be backed by
a tube of outstanding quality. PERRYMAN tubes
meet the most exacting requirements and will
build permanent good will and an ever increasing

volume of sales for you.

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

PERRYMAN Replacement Policy assures recom-

mendation by others for new tubes.

Your stock should
include a varied

supply of PERRY-
MAN Tubes. Write

Depi. RC for the PERRYMAN ELECTRIC CO.

name of nearest
wholessle b INCORPORATED
tor; alse our special
preposition for ser-

viee men. NORTH BERGEN :: :: NEW JERSEY

Ra0I0 TUBES

PERRYMAN

www.americanradiohistorv.com
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BIG PAY JOBS

open D

for the Radio
Irained Man ,%

Scores of jobs are open to the Trained Man—jobs as Designer,’

Inspector and Tester—as Radio Salesman and in Service and

Installation work ~as Operator, Mechanic or Manager of a e

Broadcasting station—as Wireless Operator on a Ship or Air-; "' . ﬁ .

plane — { obs with Talking Picture Theatres and Manufac- i
[0}

turers of Sound Equipment—with Television Laboratories and Studios
— fascinating jobs, offering unlimited opportunities to the Trained Man.

Ten Weeks of Shop Tralmng”

CometoCoyneinChicago and preparefor these jobs theQUick and
PRACTICAL way — BY ACTUAL SHOP WORK ON ACTUAL RADIO
EQUIPMENT. Some studentsfinishthe entire coursein8weeks. The . ,’
average time is only 10 weeks. But you can stay as long as you
please, at noextracosttoyou. Nopreviousexperiencenecessary.

TELEVISION and TALKING PICTURES

In addition to the most modern Radio vision receiving sets—and a complete

RADIO-CRAFT 133

equipment, we have installed in our
shops a complete model Broadcastin
Station, with sound-proof Studio an
modern Transmitter with 1,000 watt

Talklng Picture 1nsta11at10n for both

“‘sound on film” and “‘sound on disk.”
We have spared no expense in our ef-
fort to make your training as COM-

tubes— the Jenkins Television Trans- PLETE and PRACTICAL as possible.

mitter with dozens o home-typ Tele- FREE Employmen ¢
Service to Students

After you have finished the course, we will do
all we can to help you find the ]Ob ou want.

We employ three men on a full time basis
whose sole job is to help our students in find-
ing positions. And should you be a little short
of funds, we'll gladly help lyou in finding part-
time work while at school. Some of our stu-
dents pay a large part of their living expenses
in this way. Mailp the coupon below!

------------------------q

COYNE IS 32 YEARS OLD | 5 ¢ vwis.rronser

Coyne has been located right here in Chicago since ! Radio Division, Coyne Electrical School
1899. Coyne Training is tested —proven by hun- § 5°° S-Paulina St., Dept. 61-9K, Chicago, Iil.
dreds of successful graduates. You canget all the § Send me your Big Free Radio and Television

facts— FREE. JUST MAIL THE COUPON FOR A FREE 1§ Book. This does not obligate me in any way.
COPY OF QUR BIG RADIO AND TELEVISION BOOK,

il BN W I EER I R 0 D D i T 0

telling all about jobs . .. salaries ... opportunities. This Namé
does not obligate you. JUST MAIL THE COUPON! ¢ “ 77" - rrrrorrroremeesnosnnesenseeneerets
RADIO |
Rapio COYYNE ELECTRICAL SCHOOL & 5,0 . ... ..o
500 S. Paulina St., Dept. 61-9K, Chicago, Il

Gty et State............ A
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Pilot Achieves Radio’s Greatest Sensation !

R Entire Hordd~of Cladss
/ oW GLE%

UNIVERSAL Vi RECEIVER

Partly
assembled
**Universal”
for the man
who likes to
“roll his own".
With walnut
cabinet, less
tubes and

speaker,

8500

Pilot’s wonderful wave band changing switch. . . . Highly sensitive and selective eireuit . . ,
incorporated in the new Universal Super-Wasp, Screen Grid TRF amplifier plus Screen Grid
revolutionizes the short wave art. No longer Detector . . . 227 First Audio Stage . . . Two
need numerous coils be changed to cover the 245’s in push-pull output stage . . . Stations
various wave bands. No longer need dial set- can be logged permanently on dial . . . Regen-
tings change each time the same distant stations  eration control dees not alter tuning . . . Pro-

are tuned in. You can log permanently all the vision for Phonograph Pickup . . . Earphone
stations you can get throughout the world, you Jack on Front Panel . . . Illuminated Dials
can tune from the short waves to the high ship - - . Handsome Walnut Cabinet . . . Most ad-
waves without removing your hand from the vanced construction yet used for short wave
single control knob. work . . . In kit form for easy home assembly;

no drilling or cutting, all parts fully prepared.
Universal Features Revolutionizing
the Short Wave Art

Complete coverage all wave bands from 15 to NOTICE TO “HAMS": Pilot will continue building
650 meters without coil changing. Complete the original Super-Wasp in kit form for licensed

99 N . - amateurs and others who want to spread the tuning
A.C. operated chassis in cabinet. (Also avail- "0 o0 0 L0 s and add their own audio

able in batiery model) . . . All Metal Chassis  features. A.C. and battery models.

PILOT RADIO & TUBE CORP., Lawrence, Mass.

@ Chicago: 234 S. Wells St. New York: 523 Broadway San Francisco: 1278 Mission Street

OFFICES IN PRINCIPAL COUNTRIES O F T HE WORLD

WwWwWw.americanradiohistorv.com
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Practical work on real
Electrical machinery
=

Amazingly Easy
Way to Get Into

ELECTRICITY

Dissatisfied with your job? Not making enough
money? Then let me show you an amazingly easy
way to get into ELECTRICITY, where thousands
of Trained Men are drawing down Big Pay envel-
opes every week. Coyne has been training men for
the Electrical Industry since 1899. Let Coyne help
you to a place in this great money-making field.

=

Student working on Television
transmitter in
Coyne Radio Shops

lla"RADIO
TELEVISION
TALKING PICTURES

Prepare for jobs in Service Work, Broadcasting,
Talking Pictures, Wireless Operating, ete. Get in
on the ground-floor of Television! Radio hasgrown
in a few years from a mere experiment to a BIL-
LION DOLLAR industry. Scores of jobs are
open to the Trained Man. Prepare for them now
by actual work in the great Coyne Radio Shops!

Practical Work in the Great Coyne Shops

Come to Coyne in Chicago and learn one of these two great
Trades the QUICK and PRACTICAL way—BY ACTUAL
WORK ON ACTUAL EQUIPMENT. In the Electrical
School you are trained on huge motors, generators, switch-
boards, auto and airplane engines, etc. No useless theory! The

average time to complete the Course is only 12 weeks. Inthe
Radio School theaverage timeis 10 weeks. Here we have com.
plete Radio, Broadcasting, Televisionand Sound Reproduction
equipment. Everything that is necessary to make your train-
ing as complete, practical and resultful as possibie!

Free Employment Service to Students

When you Complete the Course, we'll do all we can to help
you find the job you want. We employ three men on a full-
time basis whose sole job is to help secure positions for our
students. And if you are a little short of funds, we’ll gladly
help you in finding part-time work while at school. Some of our
students pay a large part of their living expenses that way,

MAIL ONLY THIS COUPON
FOR FREE ELECTRICAL BOOK

H, C, LEWI1S, President

Coyne Electrical School, Dept. 61-81,

500 South Paulina Street, Chicago, Illinois

Gentlemen: Please send me your big Free Electrical Book with 151
illustrations. This does not obligate me in any way.

But get all the facts! Select the field you like the best and
mail one of the two cougons below. Let me send {ou either
my BIG FREE ELECTRICAL BOOK or my BIG FREE
RADIO AND TELEVISION BOOK. Mail only one cou-
pon, but be sure to mail it at once! This will not obli-
gate you in any way! So mail the coupon NOW !

'MAIL ONLY THIS COUPON

FOR FREE RADIO BOOK

H. C. LEW1S, President

Radio Division, Coyne Elertrical School

500 8. Paulina St., Dept.61-8H Chicago, 111.

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

DV QU] 1oy yrete oo ot e s L o TSI G TSl WSS T G vt T T D e
Address . ....oooviio i e rr e
GO et vin sTers o rens s ST T o T e e e 1T State....vu.u.. .
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mer seasont has Leen a curse to the radlo
mun because that s the time when radio
activitles are at thelr lowest.

In the summer time. peopls do not use
thedr radio sets so much and there s, as
a rule, Ittle servicing to be done. This
means that the average radio service man
wnl radiotriclan finds pretty sllm plck-
ings during the summer months,

We have given this problem considerable
thought and for over a year worked quiet-
Iy on the problem; and from
now on every radlo man, ser.
vies man and radiotrician will
have a steady income all the
year arcund, rncrodlblc as this
may seem.

The idea of radio people
servieing refrigerntion unlts is
seif-evident and the thought
has occurred to perhaps une
told thousunls of radio men
ever since electric refrizera-
tlon started. Yet nothing was
done, because the average radio
man knows Ilttle or nothing
about refrigeration. Qur sur-
vey of the field convinces us
that. compared with servicing
a radio set, the servicing of
a refrigerator 1s absurdiy sim-
ple, once you get the hang of
it; and that s exactly why
the OFFICIAL REFRIGERA-
TION SERVICE MANUAL is
golng to ho a shde-partner to
the OFFICIAL RADIO SER-
VICE- MANUAL, with which
¥you are well acquainted.

TWhen you are called in to
service a radlo set. jt is easy
to find out if your customers
own & refrigeratar. If they
do. you can now tell them
that you can service the re-
frigerator &S well. Place your
card somewhere near the re-
frigerator so that, if trouble
comes, you will be called in
to'fix it.

From whatever polnt you
look at It, you will make
money, And don’t ever lose
sight of the fact that refriz-
erators usually need servieing
in the summer time and that
it 1s here that you wlil get a
new and extra Income,

Tut don’t take our word for
all this. Study the situation
yourself and see if we are not
right. Look around in your
focality and find out how many
refrigerators there are. Attho
present time the servicing of
theserefrigeratora goes to other
tradeswhen this businessmight
just as well belong to you.

So we say to you, why not
go into the refrigeration ser-
vicing business at once? Re-
member, there i3 big money
in it and the refrigeration
business is growing enormously
every year: and jt won't be
very lona before there will be
more refrlgerators than radios.

Tha OF FICIAL REFRIGER.
ATION SERVICE MANUAL
Nhas been edited by I. K.
Wright, whoe is an expert and
a leading refrimeratlon author-
fty. He {s a member of tho
American Soclety cf Mechan-
fcal Fnclneers, American So-
ciety of Refriceration Engin-
eers, The Nattonal Association
of Practleal Refrigeration En-
gineers, ete,

The new Manual, as vou
wlll see from the photographlo
reproduction, is the same slze
as our OFFICIAL RADIO
SERVICE MANUAL It will
be 9x12 inches, and will
contain 352 paces—loose-leaf,
bounid in leathercite, goll-
stamped cover; tn fact. it s
a gold mine of information on
the cntire art of refrigeration.

Hero are the chapter con-
tents: Preface; Introduction:
TTistory of Refrigeration: Funa
damentals of Refrigeratinn:
Descrintlon of All Known Types
of Refrigeration: Service Tools
and fhop Equipment: Trouhle
Shooting: Motors: Yinlt Parts, Valves and Automatle Equipment; Manufuc-
turers, Makes and Specifications of Units; Manufacturers of Cabinets,

Every pare is profusely illustrated: every refrimerator part 1 explained; dia-
Frams are furnished of every known machine: special care is given to the servicing end, of course; all the tools needed ars
{llistrated and thelr use explained; there are trouble shooting c¢harts. amd other service data.

‘This by no means exhausts the contenta of the book., and It would take much more space to Rlve you all of the detalls
Last year, when we brought out the OFFICIAL RADIO SERVICE MANUAL. we made a special pre-publication otfer
to our friends, which actualiy saved them thousamds of dollars. YWe are now giving you the same chance again for a very

ERATION SERVICE MANUAL as coon as it comes

i
l short time.

off the press. Y unm-rstnnd that the price upon pub- l SPECIAL PRE-PULLICATION OFFER

lieatlon will be $5.00 per copy and this special offer l Tha recular price of the OFFICIAL REFRIGERATION SERVICE MANTUAL is $3.00 after 1t Is publlshed. To you, the
1

BIG News for you — RN

GERNSBACK PUBLICATIONS. ftne. 209
96-98 Park Place. New York. N. Y.

Ag per Four special pre-publication offer. 1 enclose
erewlth my remittance for $3.50 (check or money
order preferred) for which you are to send tn me.
Postare prepatd. one mr‘ of the OFFICTIAL REFRIG-

wilL be soid. hook will be sold at $3.50 prepaid if you send in Your order at once hefore the publication of the book., Please nse the
eoupon. The whole book is now ready for the printers and we are putting on the last finishing touches. Tt will he in the
printer's hamds in a few weeks. Once the OFFICIAT, REFRIGERATION SERVICE MANUAL Is issued. you know from

Name oy I e B iy L
experience that we cannot allow any price reduction and. the instant the book ¢omes off the press. the Price will be £5.00.

Address R 0y 1 S -

GERNSBACK PUBLICATIONS, Inc.
96-98 Park Place New York, N. Y.

City R T Ty —— -

STRTO] ' 0150508 110 8 e 0 (W i o  an uar  s AWE
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youTe not in Radio f

this book will show you how
you canget in quickly !

ADIO'S c¢ontinued amazing growth and
new uses of Radio principles is opening
hundreds of fine jobs every year. Broad.

casting Stations, Radio Dealers, Jobbers and
Manufacturers, Shipping Companies, Avia-
tion. Talking Movies, Research Laboratories
and many other sources of good jobs need
men well trained in Radio continually, Be-
sides, there are almost unlimited opportuni-
ties for a profitable spare.time or full-time
Radio business of your own. Many of my
graduates have jumped from $25, $35 and
$40 a week to $50, 360, $756 and even $100
a week within a year or less. My book
proves this,

1 Will Train You Inexpensively
At Home In Your Spare Time

Hold your job until you are ready for an-
other. Give me part of your spare time.
will give you the training that is raising
hundreds of men’s salaries every year. 1 send
you eight big outfits of real Radio parts and
show you how to do over 100 experiments
with them that make clear the basic prin-
ciples of whatever branch of Radio you en-
ter—and show you how to service practically
every type of set made.

Many Make $10 to $30 a Week
In Spare Time While Learning

The day You enroll I will show you how
to do 28 jobs common in most every neigh-
borhood. Nearly every one of the thirtecn
million Radio sets in use nceds $2 to 310
rervicing a year. Get some of this money
for yourself. I will show you how te do it.
I will give you the plans and ideas that are
making $200 to $1,000 for many of my stu-
dents while they are taking my course. Read
their letters in my book,

Find OQut What Radio Offers You
Get My New Free Book

Tt tells you where the gmood Radio jobs
are, what they pay, how you can fit your-
self right at home in your spare tlme to
wet into Radio. It tells you about my iron-
clad Money-Back Agreement and the many
extra services and materials that the
National Radio Institute gives its students
and graduates: Lifetime Employment Service
and other features. It shows you what
others who have taken my course have done
~are making—what they think of it. There
is no obligation. Send the coupon today.

is ready for You

?re-ld-nl N.’uon-lsul io Enetitute
al
man who has 4 |rn=l§:d n“ u' ““
Training of more men lor lh. R;dw in.
dustry than any yther man in America.

I Help You Specialize
Through My Five
New Advanced Courses

My training not only gives you a thor-
outh knowledge of Radio—all you need
to get and held a good job—but, in
addition, you may take any one of my
new nadvanced courses, without extra
charge. They are:

1. TELEVISION
Theory and Practioe

2. AIRCRAFT RADIO

3. BROADCASTING
Commercial and Ship
Radlo Stations

4. SOUND PICTURES AND
PUBLIC ADDRESS SYSTEMS

S« ADVANCED RADIO SERVIC-
ING AND MERCHANDISING

“Rich Rewards in Radio’ gives you an
outline of these courses, Get a copy.
See how valuable this new idea in
Home Study Training can be to you.

\ ll: youre in Radio now
a Spare time or full time -

1t will show you how
my /imnproved training

can help you make
Jtill more money

? Years

Previous Experience

**Dear Mr, Smith: Refore tak-
ing your course, 1 had worked

% eatiznd | narded bechir trashe
T train.
n?‘u?uccnje ﬂl!f{ul:uulm..

J Eev:-rv part of the course has
n very rlc-" teachine m

wince Novanﬂ‘)rers I have o 3
13
ity St.. Deluware Ohio

{
i
S

Former Service Man
Increased Salary

“*Dear Mr. Siith: I bud beens
dnmk service work befure k.
OII‘!" :gl.lr:: I! f l"m'n
rving o
hnsmm for the t,'cn:rll Public
l]eu Systems, & Pu-ul-m 1
foel w.
Your thorourh ealniar. O
Pensation is e:wn lo run

bol
0. 83,000, ¥ n.iu ®is

Fwane ke
ent Place, £, St. Louls, Il
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AVE YOU read my new book giving an outline

of National Radio Institute’s improved training

in Radio? If you haven't, send for your copy
today—it's free. No matter what kind of a job you
may have in the Radio industry now, unless you are
at or near the top, 1 believe my training can help
you get ahead~make still more money—get a still
better job. However, I'll let you decide that for your-~
self after you have read my book—just let me show
you what I have to offer. Many others in Radio—
amateurs, spare-time and full-time service men, Ra-
dio dealers, fans, custom sget builders—have found
the way to more profit and more money through this
course, You will find letters from them in my book.

See What I Offer Those Who Are Now
or Who Want To Be Service Men

While my course trains you for all branches of
Radio—I am =&lso giving extensive, thorough and
practical information on servicing almost every type
of receiving set made. The 100 experiments 1 show
you how to make with the eight big Home Experi-
mental QOutfits I send you make learning at home
casy, interesting, practical. This information is of
apecial help—real money-making value—to those who
are now service men or these who want to be service
men. This part of my training, however, is only
one of 18 features that I am offering men and young
men who want to get good jobs in the Radio ine
dustry-—or who are in Radic and want to advance.
Even though you may have received information on
my course before, unless you have gotten my newly
revised bock as pictured above, write to me again—
see how N, R, 1, has grown and improved, too.
Hundreds of men in Radio owe their success and
larger income to it. Send the coupon today.

J. E. SMITH, President
National Radio Institute, Dept. 1JX
Washington, D. C.

Dear Mr. Smith: Send me your free book,
“Rich Rewards in Radio.” 1 want the facts on
the opportunities in Radio and your revised and
improved course. 1 understand this does not obli-
gate me and that ne agent will call.

Name....

Addrcss

ity State.

e e i e S am e e
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All

You Need
to Know

to Build the World's Best Receiver

STENODE

Designed by Stenode Engineers under
the direction of Dr. James Robinson

The absolutely revolutionary receiver which makes possible for
the first time Superheterodyne reception so quiet you can hear
no noise between stations . . . all musical tones as no other
method can reproduce them.

Dr. James Robmson former Chief of Wireless Research, British
Royal Air Force, Wi giszen you an entirely new pnnc.ple of
radio reception in the ngENODE not merely a rehash of worn
out principles. Build a STENODE! Be a radio leader in your
community. Leam for yourself and prove to your friends what
it means to have

500% Better Selectivity

STENODE tuning is so sharp that it requires a 300 to 1 ratio
dial. Tured up to full sensmvny there is no noise in tunlng
the STENODI’? until a station is reached. Stations come in
"erystal clear’—an absolute replica of the studic performance,
whether 5 or 500 miles away. ?here is nothing else like it in
all radio. STENODE owners are the env of their friends—no
matter what other circuits they use. TENODE log is not
merely o log of stations painfully ldenhﬁed, but of stations
listened to with pleasure. Because—on locals or DX-—the

STENODE gives—
1000% More Freedom from Noise

By the STENODE principle the highest selectivity ever at-
tained does not cut down tonal range or avdio quality, which
all engineers agree must be the case with other receivers. You
can tune out heterodyne whistles on a STENODE while keep-
ing your station clear and full in volume. STENODE gives—

Infinitely Better Quality
The STENODE opens up new fields for short-wave and tele-

vision work, as well as broadcasting. Full details of all sorts
of applications are given in the STENODE Data Book Nine
full-sized diagrams show where to place every part. How to
make every connection is clearly told in STEN(SDE Book of
Directions. Your finished STENéDE will put you into a new
field of radio. Fill in and mail the coupon with your money
order for the biggest value ever offered custom set builders.

STENODE CORP. OF AMERICA
HEMPSTEAD GARDENS, L. I, N. Y.

(FORMERLY AMERICAN RADIOSTAT CORP.)

Blue Prints
Data Book
Direction Book

All for $
ONLY l O
STENODE selectivity
curve mokes 10KC selec-

tivity, so-called, look like
broad tuning.

STENQODE sefectivity is
cempared, at left, to that
of ardinary receivers. All
background noise is con-
tained in outer curve.
Stenode’s curve, shaded,
contains but 1-10 the
total noise.

STENOTUBE. Only one

required in each Stenode.

This heart of the Stenode
circuit consists of a quartz
crystal ground to 175KC
frequency and mounted in
tube form for easy hond-
ling. Standard UX socket
base. Price $15.

Made in England None genvine without the
inventor's signature—

STENODE CORP. OF AMERICA
Hempstead Gardens, L. I, N. Y.

Enclosed find [J Money Order, [] Check, for
5. . Please forward me [} STENOTUBE
| BLUE PR!NTS DATA BOOK and DIREC-
TION BOOKX for building STENODE.

Name
Street

City . State

IT ISN‘T A STENODE IT ISN‘T A MODERN RECEIVE
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HUGO GERNSBACK
Editor

SERUVICE MAN- DEALER - RADIOTRICIAN

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

Whither Radio Sets?

By HUGO GERNSBACK

I’ late, it has become apparent that radio history in
many instances is manifesting a tendency to repeat
itself in spots.  This tendency scems to grow more
acute as time rolls on.

You will remember that in 1923 the universal radio set
contained a single tube which was, at that time, a marvel in
performance; at least, as far as distance and quality were
concerned, even though we did have to use headphones.

The next step was the amplifier added to the one-tube set,
which gave ns o three tube set, which was for a time in great
vogue. It took several yvears for the tuned-radio-frequency,
five-tube set to come into general nse; and then, for a time,
this was the standard.

Still the rudio cycle continired upwards, and the multi-tube
sets continmed to take on more tubes as the vears went by
until we arrived at the average of about eight tubes, which
was reached about two years ago.

Since that time, the radio pendulum has swung the other
way, and we are now receding from the peak of the curve.
With the great popularity of the midget sets, which are now
swamping the country, we have arrived once more at the
standard five-tube set, and the pendulum still continues swing-
ing the other way. Already, four-tube scts have made their
appearance, and seem to be quite popular.

What is the end? Will we go back to the single-tube set?
Possibly not, unless the single-tube set of the future is to
have & number of tube clements incorporated in the one envel-
ope: but this again, will not be a novelty, beeause such tubes
have already been produced.

We are inclined to think. rather, that the average radio
receiver during the next few vears—and that, of course, includes
the midget—will perhaps be a three-tube set. These three
tubes will, really, include only twa recciving tubes: because one
of them will be the rectifier. The other two will he respectively,
in all probability, a superior sereen-grid tube and a superior
pentode.  This statement sounds fantastic at this time, but in
reality it is not.

In the present issue there is described a portable three-tube
set of this variety, built by Rano-Caarr’s Laboratories. While
it was primarily designed as a portable set, vet the bhasic
features of this set conld easily be commercialized, and ne
doubt will he snon. A different cirenit, of course, will be used;
because that developed for this portable, under limitations of
space, is naturally not the hest which eould be evolved,

And let no one think that such a receiver produces only head-
phone volume. Quite to the contrary! This set uses a good
dvnamie speaker, and for volume outperforms many a five-
and six-tube set. Indeed, it was impossible to turn on the set
to full volume: because the sound was so tremendous in a
medium-sized room that it was uncomfortable,

If this sort of thing can he done today, with the tubes which
we have now at onr command, what then will be the result a
vear or two hence, when the tubes have heen made a great deal
hetter than thev are now, and when suitable circuits have
been perfected?

We will probably be eriticised for suggesting the return of a
three-tube set, just as the manufacturer of the first five-tule
midget set was criticised; but (unfortunately for the eritics)
in radio, it is impossible to hold baek progress.  And let no
one jump at the conclusion that a three-tube set must neces-
sarity he a ¥10.00 affair, made to sell in quantitics. Quite to
the contrary, such a three-tube set can be marketed for $150.00;
because it all depends on the components that goes with the
tubes. Certain refinements can, and will, of course, be added.
To mention only one, a Stenode Radiostat might he included,
which certainly would make the three-tube set equal to, and
outperform any present six- and even ten-tube, set,

Radio engineers and radio designers know full well that a
ten-tube set is not of necessity more sensitive nor more power-
ful than a four- or five-tube set, providing the latter makes
use of all the inherent amplification that can be secured from
the tubes,

Very often in the past, muiti-tube sets of the ten-tube
variety have hidden many defeets, and the extra tubes, in
many instances, served ne useful purposes,

Then again, today, people who buy sets are not looking so
much for distance as they did in former vears. In the future,
the man who buys the three-tuhe set will do so to get stations
within a radius of 150 to 200 miles. If he wishes to get a set
for long distance or for DX, there will be for him a set of the
five- or six-tube variety, should he desire such a recciver.

One thing, however, is certain; and it is that, in 1932 and
1933, three-tube sets will be just as sensitive and just as
powerful as the present five- and six-tube sets.

What the radio industry will do about it, no one, of course,
can now foretell. During the past few vears, the radio set
industry chose, in a large degree, to commit suicide by selling
sets at such ridiculous prices that, so far as the manufacturers
were concerned, they really were giving the sets away; and
many set manufacturers have gone out of business, as a result
of viclding to this tendency,

Contrary to belief, it is possible that the radio industry, even
with the three-tule set, ean make money if it chooses to lay
down a real merchandising policy, instead of blindly following
the next price-cutter who may not be in business six weeks

hence.

The radio industry should not fail to keep hefore it the most
important fact that the radio set market iz not yet saturated:
there are some twentv-six million homes in this country of
which not wmore than half have radio sets.  (In the first forty
states tabulated in the United States Census of 1930, which
inchude few of the larger anes, there were only 3,005,327 radio
sets in 9,707,071 homes, a percentage of only 32.6; and the
average for the remaining 18 states will probably bring this
to not over 50%). In other words, half the homes in the
United States are exccellent prospects for radio. IFrom this it
will be seen that there is still room for an enormous number
of radio scts, which someone is going to supply during the
next few years.
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The Radio

“Sherlock

Holmes’

An electrical device which
“sees through” all kinds
of things

HE late Mr. Sherlock Holmes had

an uncinny  faculty of obscrvation,

according to his confidant and biog-

rapher, Dr. Watson: and he was read-
ily able, with the aid of but a pocket -
nifying glass, to diseover many things which
ordinary mortals were quite unable to
appreciate.

However, Mr. Holmes seems to have been
quite lacking in the power to impress his
conclusions upon others, until the logie of
events had introduced supplemental evidenee.
Though the great criminologist was readily
able to frame an aceurate description of an
unknown individual from a footprint, a
flake of ash, a scrap of paper—D>Messrs.
Gregson and Lestrade of Scotland Yard were
quite unconvinced until the offender in gues-
tion had frankly eonfessed, with the under-
standing that his words would be uscd
against him.

In other words, the personal element in
observation, depending not merely upon the
keenest eyesight, but on the eoordination of
an immense store of knowledge, is quite
uncommunicable.

But, with the dewvice Hlustrated here,
whielh its inventor has called a “radio Sher-
lock Heolines,” the conchisions c¢an be read
alike by all on the seale of a most unemo-
tional meter, after they have been pro-
nounced by an impartial and diseriminating

V%

\/ i S

/ 4

J-J [

/ “’T%‘s/ 0 ’7; SLOT FOR MATERIAL

d', A UNDER TEST
ey J/

SR

PUSH BUTTON

PHOTO TUBE

LENS GIVING PAR:
-ALLEL, BEAM OF

LIGHT THROUGH

APERTURE

AUTO LAMP

LR KNOB TO SET
- METER T0 100"
FOR'NQ SAMPLE"

PUSH BUTTON FOR
SAMPLES READING
LESS THAN 0%

k] " NEEOLE CLame
I
"ZERO ADJUSTER

— ]

Fig. 2

Construction of the transmitter for portability.

(Iustrations courtesy  Hestinghowse El &
Mfg. Co.)
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Fig. A
Now that the public has became
accustomed to buying radia tubes
from testers with dials like the
old counter sceles, will the ladies
be cqually insistent that “Sher-
lock  Halmes'’ shall first pass
upon the quality of their new
Neverruns?

photoclectrie cell. It is true, of course,
that they may call for an interpreter quite
as ingenious as the wizard of Baker Strect.

True or False?
The connnercial name of the apparatus
illustrated is the “transmeter™: it mcasures
the translueeney of any object through

A-8Y.32CP AUTO LAMP , SW.
{'llf':],
,’,’P‘\ 6 vours
/i LENS 1%2°Diam,

S 40 MA.
PHOTO /g% 1" APERTURE. SCALE
CELL % \
) I < 0-40 MA ~, )
+ 2
- 2
r— 100,000 __-w< -
=5 OViMS, A RS
— SCALE
I.— 45 VOLTS 3: PusH on-[
>
-3
—
~*3 220 OHMS

AAA

100,000 OHMS

o

Fig. 1
The electrical cireuit of the photoelectric trans-
mitter, cweith two scales for different trans-
leeencies,

which light from a standard source is pass-
ing, and therehy affords a most delicate
standard of comparison.  We have, for in-
stance, & document of great value—if genu-
ine—Dbut doubtful authenticity, such as the
stock certificate illnstrated in the cover pic-
ture. It is placed in the transmeter; the
reading is taken, and compared with a genu-
ine certificate of the same issue. It the
readings are similar, it is indieated that they
are printed on the same paper; but, it the
imitation was produced at a ditfferent time
and place, even the slight difference between
sheets of the same make, but a different
"kl run will be apparvent.

It is even believed that works of art
may be tested in the munner shown to de-
termine their similarity to other products
of the age in whieh it is alleged that they
were praduced.

However, the fundamental idea which gov-
erned the inception of the transmcter was
not the prevention of fraud, or the detection
of crilne, but the more evervday purpose of

www.americanradiohistorv.com

obtaining greater effieiency .and uniformity
in manufacture. The inventor, C. C. Hein,
a Westinghouse cngincer, had laid before
hitn the problem of testing the opaqueness
of paper.  (To mecasure its thickness is
casier, and has heen done by an ingenious
method involving capacity effects.) 1f the
paper is too translueent, the printing on one
side shows thirongh the sheet, and makes it
harder to read the other side. If the paper
is too thick, too muech material is used. To
shun the extremes of spoilage and waste is
problem in modern mass produetion,

After all was said and doune, the demand
for opaqueness was one ereated by the
human eye; the eve afforded the most satis-
factory test of uality—hnt the human eyve
tires quickly. The same sheet of paper
seemed different before and after dinner;
between the hours of norning freshness and
the hours of afternoon weariness. Finally,
the engineer determiined to substitute the
“eleetric eve"—the photoclectric cell—for
the himnan organ of vision. ‘Fhe final result
of his work is shown here.

Arrangement of the Meter

The radio Sherlock Holimes—or trans-
meter—is about the size of an antomobile
battery,  When a shect of paper, or other
thin material whose translucency is to be de-
termined, is inserted into the slot near the
hottom, it passes hetween a standard low-
voltage electrie lamp and the photocell. The
light received through it, by the cell, is
measured by the microammeter, set in the
top of the instrument. With suitable dry-
eell hatteries, the device is readily portable,
Its electrie eireuit is shown in Fig. 1, and
the mechanieal arrangement in Fig. 2.

For objects of difterent colors, certain
prohlems arise; for the photo-cell is affected
in different degree by tle same armount of
light energy at the different wavelengths
which determine eolor. A pieee of blue
paper gives a reading of different value from
a sheet of red paper of similar weight and
thickness. However, cven this irregularity
might be regularized by preparing a suitabie
color-calibration ¢hart.

One of the aceompanying illustrations
shows a pair of silk stockings being tested
for their “shecrness™ hy a method more ae-
curate than the old finger-and-thumb method.
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The Latest Radio Appliances

New Commercial Products of interest to the radio trade, Service

TWIN-DETECTOR MIDGET
SUPERHET
VARIATION in radio set design is
shown by the mantel-type superhetero-
dyne receiver illustrated in Fig, A; the dia-
gram of connections (Fig. 1) illustrates
several novel variations from orthodox de-
sign.
The input cireuit includes a hand sclector
of the inductive-coupling type.  Although

Fig. A
The Radictte “Model 90" midget super.

the use of type "24 tubes is shown, the vol-
ume-control potentiometer, 11, is in the
cathode circuit and, consequently, the circuit
is readily adaptable to the use of type ’35
variable-mu tubes; with corresponding re-
duction in the amount of cross-modulation.
A “local-distance” switch, in the chassis, is
the only other means of control. The tone
control is of capacity-resistance type; Cl-
R2, conneeted from grid to grid of the push-
poll ’45°s. The field coil of the dynamic
reproducer obtains its current by being con-
nected in the negative lead of the power
pack. A jack is provided, for connection
of a phonograph picknp in the cathode cir-
cuit of the twin-detectors.

Men, and radio constructors.

This novel arrangement of a power de-
teetor cirenit is the outstanding point of
interest about the “Model 90."  This twin-
detector design, it will he notieed, is obtained
by paralleling two type "27 tubes,

For the gnidance of Service Men, the fol-
lowing data are furnished concerning the
tube (average) operating  characteristies:
Plate potentials: V1, V2, V4, V5 V6, V7,
V8, 225 volts; V3, 85 volts. Cathode poten-
tinls: V1, V4, 2 voltsy V2, 7 volts; V3, 5
volts: V5, V6, 25 volts; V7, V8, 28 volts.
Sereen-grid potentials: V1, V2, V4, 85 volts,
Voltages corresponding to the colored lead
of the reproducer are as follows: red, 230
volts; blue, 1603 black, 0.0; brown, 2235, All
potentials are thus indicated only on a high-
resistance meter.

There are two 8 mf. sections of an elec-
trolytic condenser, (2, in this chassis. This,
the “Radiette Model 90" receiver, is a prod-
net of Keller-Fuller Mfp. Co., Ltd., Los
Angeles, Calif.

Fig. B
Assembiy of metallized  resistors,  producing
simplicity in receiver conncctions,

MOLDED GANG RESISTORS
NOVEL type of resistance strip, re-
A cently put on the market, consists (as
shown in Fig. B) of a number of metallized
resistors of the ceramic-and-cast-metal type,
with soldering leads: with an additional cast-
ing around the center of each resistance
wnit; and a special cast-metal center sup-
pert, upon which they may be mounted to
form a resistor gang. A rod is slipped
through cach eenter casting, te hold them
all together,
This new type of resistor assembly is avail-
able in units of 0.5-, 1- and 2-watt ratings.

The chief advantage is low cost and con-
venience in assembly; sinee the casting is
made part of the regular resistor unit, and
the entire lot may be placed together where-
ever convenient.

These molded gang resistors are manufae-
tured hy the International Resistance Co.,
Philadelphta.

INTERMEDIATE SHIELDED
TRANSFORMERS

1G. C itlustrates a design of shielded I. F.

transformer, equipped with primary and
secondary resonating variable condensers,
which has recently been put on the market
as a unit to supplement other superhetero-
dvne equipment designed by the same manu-
facturer.

These intermediate-frequency transform-
ers, designed for operation at any point be-
tween 165 and 185 ke., are available in three
types. ‘Ihe shielded “Tvpe F” is very

(Continued on page 174)

Fig. C
The construction of the “Transitor’” IF, transs
former, available in three designs.

———
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Identical filament, grid and platc enrrent and potential rcadings on two tubces in the detector position might come as a .rurpn':f to many Scrvice M(:n,;
bug the schematic circuit of the Radictte “Model 90" receiver, abote, incarporates such 6 twin-detector conncction; cach pair of the elements being

connccted in parallel,
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RADIO-CRAFT

Control Units for Sound
Recording

Home-made and commercial units giving multiple
use of the audio amplifier

By GEORGE J. SALIBA, S.B.

IMPLICITY of operation is absolutely
essential in any apparatus that re-
quires for its ultimate conunercial
success a great volume of sules to
the general public.  With the first radio
sels, it took an experienced operator to
tune in a station. The switches and tuning
devices presented such a formidably techni-
cal appearance that the layman usually ad-
hered strictly to the rule of “hands off!”
It wasn’t until single-dial control was de-
veloped that radio finally came into its own.

Fortunately for the home-recording en-
thusiasts, the present-day manufacturers of
recording equipment are so thoroughly cdu-
cated to simplified eontrol that not onc of
them is offering a control box which con-
tiins more than one knoly; and the wiring-
in of the hox to the radio receiver is such
a simple matter that it takes only a few
minutes.

For home recording the control hox must
be capable of performing the following fune-
tions, using only a single knob.

(1) Switch in the microphone ecircuit for
voice recording;

(2) Change the circuit for playback;

(3) Connect the equipment for radio record-
ing;

(4) “Normal” (Radio reproduction at full
elliciency.)

It is the purpose of this article to de-
seribe in detail some of the control boxes
now available, starting with one which can
be built easily in the home.

I'ig. 1 shows the circuit of such a box.
The switeh Sw. 1 shown in the diagram is
of the Federal “anti-eapacity™ type, obtain-
able at radio stores for a small sum.  The
four moving contacts of the switeh are all
rigidly connected together by an insulating
strip, as shown; so that when the handle
is thrown to the right, contact is wade he-
tween the four moving contaets and the four

b1
RECORDER MIC

Fig. 2
A practical circuit incorporating the commercial
circuit-change switeh of Fig. A; both pickup
and. recorder units are vequired. Arms A take
three positions,

Jeft-hand springs.  When the handle is
thrown to the left, the moving contaets
make eonnection with all the right-hand
springs. It is very evident, therefore, that
the switch ¢an control many ecircuits; and
therefore it lends itself very nicely to home
recording circuits.

The microphone transformer MT is of
the conventional type. T'wo 200-ohm wind-
ings form the primary; while the secondary
has an impedance of 200,000 oluns to match
the grid-to-cathode impedance. ‘I'he single-
button microphone is shown as an example;

TO CG ANDK  PLATE'PRONG
OF DET JuBE ADAPTERS
PN » 0

Fig. 1
A simple change-over unit for home-recording,
wsing o standard multi-pole double-throze steiteh
SH1; the adupters fit wunderncath the power
tubes.

however, the use of a two-button micro-
phone will improve the reeordings. Con-
nections for the latter were deseribed in
the Juty, 1931 issue of Ramo-Cuare (page
28).

The operation of this control box is ex-
tremely simple. 1If recording is desired, the
switch is thrown to the “recording” posi-
tion, and the toggle switch Sw. 2 in the
microphone cirenit is closed.  For icro-
phone recording, the radio set is detuned,
or the volume control is hrought way down,
If radio recording is desired, the micro-
phone switch is thrown to the “oft” posi-
tien, and the desired program is tuned in.
Playback is accomplished hy throwing the
switeh to the “phono” pesition and breaking
the microphone circuit. It is important to
remember that, when microphone recording
is not desired, the microphone switch must
he “ofl™; otherwise the battery will run
down rapidly. )

It will be neticed that, in the “playback”
position, the high-impedance pickup is con-
neeted dirvectly te the grid and cathode of
the detector tube, withont using a coupling
transformer. A transformer is not really
necessary; because the quality is not im-
proved in the least, while it means added
expense.  As a matter of fuct, the effect

www.americanradiohistorv.com

September, 1931

Fig. A
A sew, compact unit for selection of circuits to
record, play-back, or rcproduce radio.

of the transformer would be to reduce the
entire level of the higher frequencies; and
this is detrimental to good quality.

In the writer's opinion the use of a coup-
ling transformer is only permissible when
the gain is low and warrants an increase;
or when the leads are quite long.  Lengthy,
high-impedance leads are the cause of feed-
back and the picking up of line noises.
To prevent this, a “low-impedance” pick-up,
nsualty 200 ohms, is used in conjunction
with a sunitable input transforner.

When the switch is thrown to the record-
ing position, a slight decrease in volume at
the speaker may be noticed.  This is due
to the fact that the impedance match he-
tween the output tnhes and the load, iy
destroved.  Tor maxinnun undistorted out-
pit, the plate circuit load impedance of a
3-clement tube must equal twice the tube
impedance; and, if an impedance cqual to
the normal lead impedance is put in parallel
with the latter, the output tubes will then
“laok inte” an impedance only equal to
their own. Maxinnun power transfer is
now accomplished, though with a certain loss
of quality and volume. However, this con-
dition is not cnough to have any noticeable
eftect on the finished record.

If single-prong adapters are not obtain-
able, the two wires are placed on the plate
prongs of the outpnt tubes.

The Presto control hox shown in Fig. A,
comes complete ready to he wired to the
radio receiver. ‘This box has on it three

100.000 GND.
-— Rl

oRms 27 AR

BOOSTER

L~ AUDIO

PLATE-BREAK
ADAPTER

s

*27 DET. (IN SET)
e

P
RECORDE R/’% I 45 0
®
Fig. 3

Substantially, the cirevit of Fig. 2, with a
““booster” stage added to obtain better quality
and volume, wwth less background nol'.u‘.A

CIRCUIT-
CHANGE
SWITCH
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positions, namely:  “Radio,”  “Mie”  and
“Radio-RRee™

In Fig. 2 is shown the simplest way of
utilizing this box. ‘The selector switeh is

of very ingenious design and, from a close

RADIO-CRAFT

ohm winding for the microphone, and a
5000-0hm (impedance) winding to mateh
the piek-up.  This hooknp also provides a
single-pole, double-throw toggle switeh for
radio or phonograph, eliiminating the neces-

“Recorvocant” for No. 3.

THREE PRIZE-WINNING NEW WORDS

For Sound Recording Technicians and Fans

No. 1
The Professional Operator of recording equipment should be called a
RECORDING TECHNICIAN
Prize of $10.00 won by James J. Bolger, 706 George St., Norristown, Pa.

No, 2
The Non-Professional Owner of a recording radio is a
SOUND FAN, or SOUND HAM.
Prize of $10.00 won by Mrs. Karl Nash, 1125 Graydon Ave. Norfolk, Va.

No. 3
The person whose voice is actually being recorded is a
REPRODUCEE.
Prize of $10.00 won by Joseph Gomery, 357 Crane Boulevard, Los Angeles, Calif.

While quite a number of new words were coined for the contest by our
reanders, the general run of these inventions were unsatisfactory hecanse they
were cither hard to pronounce, or not quickly suggestive of their meaning.
“Recorder” was offered in each of the three contests: obviously, if the most
suitable word for one purpose, it is not so for the otlers
*“Pranscriber” were among the entries for No. 1 which deserve honorable mention.
“Recording Subject” and “Recording Artist” were suggested for No. 33 the
prixe winner in which is not more satisfactory, for most purposes, than
“Recordee,” which was listed in the announcement of the prize contest (in the
July, 1931, issue of Ranto-Crarr) as being ruled out of the competition.

As usual, there were many suggestions which, though meant seriously enough,
carried more or less humorous implications which had cscaped the contestant.
For instanee, “Amacordaceiver,” “Tyro-Sonographer” and “Radielaysican™ (No.
2); “Professographer” (No. 1): and “Accordist,” “Lambdagraphter” (hi), and

Most of the attempts to form words on clussical principles were not altogether
happy; although one entrant wrote “Ilaving derived these words from the Latin,
1 fecl that they will meet the combined approval of the radio profession.”
is, as Mark Antony might have observed to Caesar’s ghost, a non sequitar,

We believe that words more acceptable to the profession and to the public
may be coined, and will beg but, at present, the prizes must be awarded on the
bases of the entrics submitted in the contest, and under the terms Iaid down.

“Phonologist™ and

That

study of the diagram, the various opera-
tions will be evident. Seven contacts are
distributed about the periphery of a circle;
one stands alone while the remaining six
are strapped together to make 3 pairs. The
arm of the switeh is made up of two are-
shaped metal strips A, which are insulated
from caeh other.

On the top of the box are provided two
pairs of phone receptacies; one for the mi-
crophone and one for the recorder or cut-
ting head. Five wires from the box are
connected permanently to the radio receiver:
the Dlack and green to the plates of the
output tubes; the blue to the pick-up: the
yellow to the grid of the detector: and the
brown serving as a common lead to hoth
the cathode and the pick-up.

A more elaborate use to which the box
may be put is illustrated in Fig. 3. ilere
a microphone amplifier or booster is shown;
this is for radio scts which do not have
sufficient gain in the audio stages for good
recording.  The microphone transformer
used is, preferably, of speecinl design, with
a two-section primary consisting of a 200-
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Fig. B
Interior vicw of the Best control wnit, opera=
tion of which is shewn in Figs, 4-8 inclusive,
on page 180.

sity of detuning the radio set when micro-
phone recording is desired.

From Figs. 2 and 3, it should be obvions
how this control box operates. When the
switeh is in “phono” position, the pickup
is connected directly to the grid and ecath-
ode.  In “Mic.” position, the microphone
circuit and the recorder are cut ing the
volume control of the set must then be
turned way down, or the set detuned.

In “Rad-Rec” position, the microphone
circuit is disconnceted and radio recording
is accomplished.

Fig. 4 is a schematic of the Best controf
box. The selector switeh used in this box
is made np of six circular plates of fiber
which have connector Ings evenly distributed
around their rims, as elearly shown in the
photograph, Fig. B. Five of these lugs
give selection; while the sixth, or common
connection, is permanently attached to a
cirentar metal ring which is fastened to
the fiber dise. One end of the switeh arm
makes contact with any one of the five Iugs,
while the other end is always in contact with
the circular ring.

There are six sets of these rotary switches,
Each arm is individually insulated, but all
are rigidly connectect to the shaft; so that,
when the eontrol knob is turned, the arms
move in unison. PFor example, when the
arm is turned to “Radio” no conncetion
changes are made and, consequently, the
radio is free to be operated. When the
knob is turned to “Radio-Ree.” the circuit

(Continued on page 180)

ith a multiplesmicrophone and central amplificr sys-

Above, cubs, with a wire-guarded
microphone In their kennel. Bes
low, the central amplifier. scith
selector switeh and lond speaker,
wsed an the Silver For Farm,
Kircitbera zu Tiinschiitz, Eiscne
bera (Thuringia). Germany.

s s e
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Going After

Service

How advertising and publicity rebuilt a
business rapidly for an enterprising

Service Man

By J. P. KENNEDY .

UT of the gane for a vear. Your

hnsiness wrecked in the midst of

a  national  cceonomie  uphenval:

everything to win, nothing lett to
lose. Would you go under or fight? That
was the question 1 faced a year ago and
chose to fight. You can do some shrewd
thinking when yuu're hungry.

The first problem requiring thought was
to reach the preatest number of people with
the message, 1ot only that a radio Service
Man was available, but that they needed
this particular Serviee Man right now. Un-
der the mistaken idea that low prices would
get the results, five hundred govermment
post cards were printed and sent out offer-
ing service nt one-third the regular rate of
$1.50 for a limited time. The iden prac-
tically failed.  The “something-for-nothing™
people were the only ones that called: and
they wanted more for their fifty cents than
two ordinary ealls wonld entail.

The next idea had more merit and cer-
tainly more profitable results.  The radio
page of our leading local paper was sich
an uninteresting sheet that most of the radio
advertisers requested other locations to make
their eopy effective. “Let’s write something
of interest for that page, something that
will consistently  attraet readers who, in
turn, will see the ads™  That idea appealed
to the editor. He offered to run free with
my name at the head, a daily column on
riaelio, if T would supply the copy.

A question and answer colunn seemed the
logical medium and, as enongh questions
would not eome in to supply the daily as-
signment, it would be necessury to write

RADIO-CRAFT
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Telephone

3-2414

e E—

J. P. Kennedy

418 West LaSalle Avenue
South Bend, Indians

Il. P

not only the answers but the questions, To
nike them appear genuine, fictitions initials
could be signed. 1t took six hours of typing
to prepare the first two wecks’ copy. The
idea elicked instantly,  Aetnal fan mail be-
pan to come in with real guestions, Peaple
began to ask, *Who is this chap, Kennedy "
Sensime that query, 1 ran ads, ticing in with
the columm, with my picture and suitable
eopyv. The calls for service were incereasing
daily.

A Direct-Mail Campaign
There are a large nmnber of wealthy
people in this eity (Sonth Bend, Indiana).
Their trade and good will was the nest ob-
Jective. Tortured with staid wimeographed
advertising, that went in the waste basket,

e

Kennedy’s Radio Service

Dear Mrs. Riley:

The gentleman whose picture appears on
this card will call on you in a few days to
test and check your radio set.

This service is absolutely free. We want
to hnow what type of set von have and what
equipment it takes so that when you call
for service we can serve you withont delay.
Please admit Mr. Kenvedy when he calls.

. P. Kex~vepy's Raplo Service
418 West L.aSalle Avenue,
south Bend, Indiana.
Ph. 3-2414

1 postal wvith a picture, like the business eard
aborc—a two-color job twiich has suffered in
reprodiuction.

Ph. 32414,

Profit by Experience
OF 2,000 OTIIERS, CALL
J.P. Kennedy's

Radio Service
418 W. Lasalle

Ph. 7-2414

OUR COMPLETE KNOWLEDGE |

OF RADIO MEANS MINIMUMJ Fin, "9g

COST OF REPAIR. ¢

J. P, KENNEDY'S
Radlo Serviee

418 . LaSalle
i

$10.00 FREFR

I We Can't Repalr Your
Radlo Sel

J. P. KENNEDY'S
RADIO SERVICL
Ph, 3-2414 418 W Lasalle

What's Wrong A
With Your Radio? [/
J. P. KENNEDY'S
RADIO SERVICE
Ph 27404 418 \W. LaSalle

A combination of publicity awd advertising zeith small space—""bullets” —frequently
repeated. Larger wewspaper advertisements are shoten below at the loft.

The “ad” at the

left wwas less sue-

cessful thau that

in  the center,

which introduces

“human inter=
est.”

YourWife

and Family Deserve
Lightning Proteclion
Lightning Arrcstors
Installed
This Weck Only

81.00

www americanradiohistorv com

these people are the hardest to reach. Per-
sonal calls are impossible with countless
butlers, maids and private sceretaries to
block reaching their superiors.

Personal letters seemed the only solution.
They must be sent in pluin envelopes on
plain white paper, with no letter head that
would betray their commereinl aspect. 'They
must have hman interest, disercet flattery,
the personal toueh, and & dynamie compact
message—high-pressure stuff. Evervone who
has lived in o pgiven community, for a few
years, knows at least the big civie and in
dustrial characters. If not, almost any ok
citizen can supply not only the names but
countless stories and incidents about these
prominent people.  There is vour material,
A typical letter appears on the next pape

Use of Good Printing
The problem of beiling a compact force-
ful selling message into a one-inch, single-
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column newspaper ad cost several hours
study. ‘The most effective of severnl dozen
tried are veproduced lere.

An important part of a Service Man'’s
cquipment is a good business card.  Tak-
ing advantuge of the methods used by poli-
ticians to get their personality across to
the voters, I resorted to a business enrd
beaving iy own picture and a miniimum of
printed material.  The more simple and
unique the eard is, the more dignified and
cffective it is with the most desivable class
of trade.

Study  the husiness cards of successful
firms and men. Ask vourselt what appealed
to you in a particukar card; take that idea
and use it in your own card. Color, dis-
creetly used, distingnishes a card. 1 use
two straight blue lines (despite the extra
cost of a sccond run by the printer) to
get away from the conventional black, vet
employ a cool eolor that will not distract
the eve of the reader from the printed mat-
ter. 1 consider this eard on a par with

KENNEDY'S J.P. RADIO SERVICE
PERSONAL
HIGH QUALITY SERVICE

Reasonable
Rates

418 W LaSalle................(3-2413

An advertisement in the classified telephone di-
rectory atfracts atiention at the right momend,

any other form of advertising I could give
i prospective customer,

To supplement the business card, a per-
sonal letter of appreciation goes to every
new acquaintanee T make. It apparently
does no harm to flatter new friends; they
remember you long after yvou have forgot-
ten them,

Studying the suceesstul method of selling
employed by allied indnstries, T took the
idea of the persistent Fuller Brush sales-
men and reworked it to sell service, The
addresses of houses having an aerial countd
be secured by merely walking down the
street.  The city directory  supplied the
names of the occupants of these homes, 1
scleeted ten a day and mailed a government
posteard bearing my picture and the mes-
sage reproduced on the preceding page.

This announcement has heen gaining en-
trunce to 70% of the homes it is sent to.
True, it costs time and cnergy to make
these free calls; but half of those called
on need new tubes, lightning arvestors, tone
controls or actval repairs and—believe it
or not—they buy them and average vou
$1.50 to $2.00 per call. The dayvs when voun
could sit around the shop, and wait for
the calls to come in, have passed. 'There
is plenty of business if vou po after it.

I tried an intcresting experiment in sell-
ing lighining arrestors. The weather reports
were watehed carefully for an announce-
ment of an approaching thunder storm; and
an ad was then run with a seare headline
in italics. Mot a «ingle call resulted from
the ad!

The ecopy was changed, a little personal
family interest was injected; and not only
was @ stock of slow-moving lightning arrest-
ors sold, but T obtained the opportunity te
sell tubes and other aceessories on the same
call.

.
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Telephone Solicitation

On rainy days, and particularly in the
evenings, it is profitable husiness to call old
customers, who have not been contacted for
six months or more, by phone. Offer to test
their set free the following dav while yvou're
in their neighborhood. (Ot course you make
it a point to be in their neighborhwod.) It
is absolutely surprising how many type '45
and '80 tubes are sold on these calls.

The phone book provides an invaluable
advertising serviee. Snappy copy that shows
class, vet does not frighten away the finan-
cially timid reader, can be run in the busi-
ness directory part of the phone book at low
rites (eompared to other advertising me-
diums) and vou know that it is within reach
of all your more desirable customers, day
and night thronghout the vear. Where two
phone books ave issucd per vear, that which
covers the fall period should have the larg-
est and hest copy vou ean afford to rung
while just a simple card-like announceinent
will do in the book during the period of
least activity in serviee work and during
the tiwe you are going out atter the busi-

ness. 1 intend to have copy in the phone
book as long as 1 am in the service
business.

A copy of a small-type phone hook ad is
given here.

The natural question other Service Men
will ask, when they finish reading this ar-
ticle, is: “How nmeh is Kennedy making
with all these advertising stunts?  How big
is the city he's in?”
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418 West LaSalle Avenue,
South Bend. Indiana
Ocwober 1, 1930.

Mr. John Riley,

605 E. Howard Street,

South Bend, Indiana.

Dear Mr., Riley:

Have you ever had a person that sold
you merchandisc or service take a personal
interest in yonr satisfaction after they se-
cured your money?

\ few years ago, I had the pleasure of
repairing your Dremer-Tully radio. The
gracious manner in which I was treated hy
bLoth yourself and your charming wife left
a pleasing memory. The air of eulture and
refinement that pervaded your home inspired
me to exert my best etforts and utmost skill
in repairing your radio.

Not hearing from you since, I presnme
your set has been working satisfactorily,
Lut really it should bLe carefully gone over
at least once a year. Tubes don’t last for-
ever. Improvements are available, such as
static inoditiers, hetter known as tone con-
trols, new quick heating tubes and more
eflicient lightning arrestors,

I am interested in your satisfaction. \With-
out knowing of these improvements, you
might be talked inte huying a new set, while
your present set can be brought up to date
at a fraction of the cost of a new machine.
I want your friendship and the good will
of your friemds. “This can only bLe obtained
by serving your interests to the best of my
ability. In olher words, I want your radio
service husiness. May I have it?

(Signed) J. 1°. KENNEDY,
J. P. Kennedy's Radio Service.
Plone 3-2414

One of Mr. Kenncdy's diplomatic letters, A
little blarncy, and then o business touch.

The business will average $10.00 a day
profit or return for labor while vou work.
Being human, 1 take a day off occasionally
for a little golf; devote a few evenings a
month to social affuirs (there ave some
beautiful girls in South Bend and they are
pm-tiul to young men in business); over-
sleep some mornings;  attend the weekly
meetings of the Kiwanis Club and take part
in any civie atfairs that call for volunteers.
(That's real publicity plus the satistaction
of doing a pgood turn.) South Bend is an
industrial city of slightly over 100,000 popu-
lation, with a tine friendly group of people
and  with the well-known University of
Notre Dame at its northern boundary.

The leading radio concerns have distrib-
uters located here who supply all the stan-
davd merchandise needed, without delayving

(Coutinued on poge 182)

Mr. Kennedy has de-
signed his own service
equipment:  above, an
analyzer which is kept
up-to-date; right, shop
cquipment. The 1000-
cxycle oscilletor  has
Mug-in  coils te cover
170 to 6,008 ke : it in-
corporates galiano-
meler, for a  grid-dip
meter. There is also an
0-10.0M) (“decade” ad-
wstment) olmmncter; a
0.1 to 3.9 mf. cupucity
meter; and a milliam-
meter which  reads 0+
10-100-500 valts. Every
unit  has phone jacksxy
Jor gquick  conncetions
with proper polarity,

[T e
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DESIGN OF
Oscillators

for Servicing

A STABLE-FREQUENCY OSCILLATOR
By C. H. W, Nason

HE oscillator deseribed here has been

used by me for many varied pur-

poses, for some years past, and gives

stahility of calibration to a marked
degree. Although it is not gencrally known
to the layman, the voltages supplied to an
oscillating vacuum tube have a marked in-
fluence on the frequency of oscillation, by
reason of the changes in the tube constants
arising as the voltages shift: this holds true
for both “A” and “B” potentials. It is also
true that, in most circuits, the changing of
tubes will require recalibration of the cir-
cuit. In the oscillator shown, the tuned cir-
cuit, controlling the frequency of oscillation,
is so completely isolated from the tube cir-
cuit proper that changing voltages or minor
changes in the tube constants have but little
effect on the calibration of the oscillator;
and  the frequency will remain constant
within a small fraetion of one per cent.
aver long periods. I have never had the
opportunity of testing the arrangement in
short-wave transmission, but have employed
it in special measuring circuits to as low
as 40 meters where, to all intents, the sta-
bility of frequency was as high as could
be obtained from quartz-crystal apparatus
without temperature control.

In aligning the tuned circuits of a re-
ceiver, it is not necessary to employ a
modulated oscillator together with a rectify-
ing output meter; for the detector tube of
the receiver itself gives an excellent indi-
cation of the maximum signal when arranged
as a vacuum-tube voltmeter. All that is
necessary, to make the dctector operate as
a tube voltmeter, is to make provision for
an indicating instrument; which may be a
0-i0-milliampere meter inserted in the
detector plate lead. This may be done,
vither by definitely breaking the detector's
plate-supply lead, or by using an adapter

The compact aund convenient desion of My,
Weiler's original oscillotor (See page 147))
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(manufactured from an old tube base and
a socket) in which the plate lead has been
bronght out to form a connection for the
meter.

An important difference hetween grid-
leak and bias detection will become obvious
immediately. In grid circuit or grid-leck
detectors, the plate current is normally
gnite high for the plate voltage used; since
no bias, or a slightly positive bias, obtains.
In this type of detector, marimwm signal is
indicated by the miniman  detector plate
current. ‘The contrary is true of plate
circuit or bins detection, where the grid is
biased almost to the cut-off of the plate
current, and the merimaem signal is attended
by the marimum detector plate current.

The procedure in ganging the tuning
condensers of a receiver will be quite simple,
It is necessary only to set the tuning control
of the receiver at some fixed point and
vary the oscillator (coupled, of course, to
the antenna lead by means of a single turn
of wire; or, through a small condenser—
about 100 mmf.—to the antenna post of the

reeeiver) until a2 maximum  reading  (or
Ee—r—
TO SET ANT. POST i !

T
)
]
—_—=

The
Mr,

stable-frequency  oscillator described by
Nason is tuned by I.3-C1, wwhich is not
in the circuit of the tube stself.

minimum, as the case may be) of the indi-
cator is obtained. Lach tuned circuit should
then be varied by means of the trimmer
condensers, or by adjusting the condenser
plates, nntil maximum signal is obtained.
Much sharper adjustment of the circuits can
be obtained with an oscillator of this type
than with a modulated oscillator—although
it must be admitted that this gives no check
on the audio amplifier, Any difficulty experi-
¢nced, in obtaining a sharp indication of
the maximum signal, points to detector over-
load; and the eoupling between the oscillutor
and the receiver should then he reduced.

When it is desired to calibrate the oscil-
lator, one may select broadeast stations of
known frequency (almost all stations arve
close to their assigned frequency these days)
and adjust the oscillator to the frequency
of the Dbroadcaster by the ‘“zero-bheat”
method. To do this, tune in the station
desired, vary the oscillator until a hetero-
dyne note is heard in the spenker; then
carefully reduce the pitch of the note until
the heterodyning disappears. The oscillator
is now adjusted to the same frequency as
the broadeaster. Only a few stations need
be used to obtain cnough points to draw a
full-range curve of the oscillator’s tuning
range.

Service Men and fans competent to use
this equipment should be quite capable of
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] OSCILLATOR
e WITH GRID-
| CIRCUIT METER.

Fig. 1
Tihe wswal mcthod of applying e single oscil-
lator successively to R.F. circuits.

ts construction without details as to layout.
The parts required are as follows:

One transformer with two 2.5-volt sccond-

aries (T1);

One llwmmarlund “SLF 17

condenser, with dial (C1);

Two Polyet 2-mf.,, 200-volt bypass con-

densers (C2)

One iron-core choke, 30-henry (L4):

One FElectrad 1000-ohm flexible resistor

(R

One grid coil (1.2), 40 turns on a 11-

inch tube;

One plate coil (1.1), 40 turns on a 2-inch

tube.
One tuning coil (L.3), 80 turns on a 13-
inch tube.

The three coils are assembled, one inside
the other, in the order of their diameter:
all are of No. 25 enamelled wire. The com-
pleted oscillator must be totally shielded.

00035-mf.

USE OF DUAL OSCILLATORS
By A. R. Haidell

IF the accumulated experience of all Serv-

ice Men were known to each Service
Man, considerable time and expense could
be saved; but the practical short-cuts and
inventions of one may may not occur to
others.  The following practical hints may
be of value to you.

There are various methods employed to
line up the R.F. stages of broadcast re-
ccivers, but many of them leave nmch to he
desired. One rather commeon arrangement
for adjusting the various stages is shown
in Fig. 1, where we have an oscillator and
a grid meter in series with its grid leak:
the complete circuit of the oscillator being
given in IFig. 2.

In lining up the various stages, the test
clip is connected to one of the tuning con-
densers and the oseillator’s frequency is
varied for minimum grid current.

30
20
onms
+ 002-MF, 7
=
e 10.000 .~
— OHMS
== GRIDMETER
N 0-1 MmuLs~
AY
X
"B BATT, "=A" TR
90 VOLTS 2VO\TS
Fig. 2
Design  of the oscillator described by My,

Haiédell; coil and condenser are any combina-
tion suited to the band to be tuned,
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Ordinarily, the first condenser used is
one having no adjustment; if the set em-
ploys three tuned stages, und only two are
provided with trinuners, the eondenser with-
out a trimming condenser is used first, other
stages being lined up with respeet to it
With winimum grid enrrent, the test clip
is moved to the condenser of an adjacent
stage, and the trimmer is varied until the
grid current again is at minimun. This pro-
cedure is repeated until all the stages have
been lined up; then the whole process shonld
he usually repeated, for best results.

SPECIAL”
OSCHLLATOR
-

Fig. 3
Mr. Haidell uses tive oscillators, built in one
cabinct, to detect differcnce of tuming between
twee R, F, cirenits.

The essentials of a new arrangement are
shown in Fig. 3; this set-up is inexpensive
and will save considerable time. 'Two sim-
ple Hartley oscillators are necessary: the
new two volt ("30) tubes are suitable. Each
oscillating circuit is provided with two leads
with clips; and both escillutors are nwunted
in the same cabinet and adjusted to cover
the same frequency range, as shown later.

To operate, set the clips on the condensers
of two adjacent stages. The trinuning con-
denser of one stage is then varied until
zero beat is abtained in the loud speaker,
or in the headphones connected in the plate
circuit of one of the oscillators. Both oscil-
lators should be oscillating at the same fre-
quency, hefore they are conneeted to the
stages. When connected, thev will still os-
cillate at the same frequency, if each tuned
cirenit in the receiver is tuned to the same
frequency.  lience, when the tuned cireuits
are lined up, zero beat between the oscil-
lator frequencies will be reached. ‘T'he sig-
nal in the loud speaker may be as loud as
desired, making for casy adjustment. The
volurne control should ordinarily be turned
down.

When the first two stages are properly
lined up, the leads are changed over to the
next pair of tuned circuits and then the
latter are adjusted. It is clear that a
closer approach to the desired condition of
resonance  will result by adjusting  two
stages at a time, and mueh time will he
saved,

The eost of the necessary equipment is
less than in the ordinary arrangement; for
thé grid meter or plate eter, which is quite
a fraction of the total cost, can he left out.

Matched coils and condensers should be
used in the twe oscillators. Eaeh dseil-
lator is adjnsted with the same tuned cir-
cuit, so that the minimum constants are the
same; one of the condensers can be ad-
Justed with a trinmmer, if desired.

The Service Man usually employvs sowe
special points on the dial of the receiver
which is to be lined up; one of these is
selected, and one of the uscillators is ad-

RADIO-CRAFT

justed to some setting necar the natural
frequency of the tuned cirenit in the re-
ceiver. A pair of headphones is then con-
nected in the plate cirenit of the other
oscillator, and the dial is adjusted until
zero beat is obtained with the first oscillator.

With both oscillators operating on  the
same {requeney, the leads are conneeted
to the tuned circuvits in the receiver; and
the triwmnes® in one stage is adjusted for
zero beat in the loud speaker, or in the
phones.  When the leads are cdipped on
the tuned circuits the frequency of the
oscillators will, usually, change. It will be
noted that the oscillator and recciver cotls
are in parallel as are, also, the oscillator
and receiver condensers. ‘The total indne-
tance is thus halved and the capacity is
doubled, leaving the frequencey of oscilla-
tion nearly the sare.

A PORTABLE ELECTRIC
OSCILLATOR
By H. Weiler
OMPACT and light, the unit shown can
be operated from the 110-volt line with-
out the use of rectifiers, step-down trans-
formers or filters.

Rectification in this circuit (Fig. 4) is
automatie because the grid is negative only
when the plate is positive; when the reverse
is true, obviousiy, no plate current is flow-
ing.  We also use this eontinuous reversal
of current (in the A.C. line) to modulate

o

"2

25 'WATT
LAMP}

4

no-voLy ~zl~

A.C. LINE
{ -
Fig. 4

Mr. Weiler's simple oscillator; right, a type
of 110-volt tube witich gives gredt compactness.

——

our signal, for 60 cyeles is an  audible
frequeney,

When a ’12A type tube is connected in
series with a 25-watt lamp in a 110-volt
line, we get approximateiy 5 volts on the
filament.

The value of the condenser
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Favorite Testing
Equipment
of Service Men

A COMPLETE TEST BOARD
By W. L. Brown

HE test panel illustrated, installed in
Tuur serviee department  primarily  for
our work with Crosley receivers, incorpor-
ates many special features. It is specially
provided with equipment for servieing 1. C,
and automobile scts, ete.; will test Mershon
condensers; determine gain of andio anpli-
fiers; detect a short in a vartable condenser
without disconwecting the R. F. coil;
measure  the current consnmption of a
chassis; ete,, ete,

The center panel will be recognized as a
Supreme Diagnometer (“Model 400 B”) the
external connections of which are brought
out below. The small square panel at its
left is a tube tester constructed in our
own shop; above it is a heater rack, uscd
to warm np cathode-type tubes before they
are put on test. At the right of the Diag-
nometer is a completely shielded, modulated
k. K. oscillator; and bevond this is a
“Model 706" (“Showbox™) rewired with
438, for use as a master set in testing
reproducers.

The panel is provided with a special
heavy power transtorimer of our own design,
for operating the heater rack, and furnish-
ing direct current for heavy-duty tests. It
now has also, at the left, a multiplug and
volume control, with a special cable for
tests with the *Roamio” antomotive set; to
this, batteries are connected. This connec-
tion, however, is not shown in the illustra-
tion. "I'o the three speakers pictured, also,
hiave been added two more.

On each end of the panel are A, C.
connections, glow lamps with pin-jack con-
nections for continuity tests; antenna con-
nections; and pin jacks giving access to
the speakers above. It is possible for two

(Continued on page 17+)

is 0005 mf.; the coil was an
ordinary  three-circuit  tuner.
The secondary shunted across
the condenser is wound with
18 turns of No. 26 S.C.C. wire
on a 2V,-inch tube. The amennt
of turns to he wound on the
tickler is to he determined by
experiment.
(Continued on page 175)

Mr. Browen, left; Mr. E. A. Freitas,

right: with the test board deseribed

above; which wos constructed for the

seriice department of Kieruwlff and

Ravenseroft, Los Angeles, of which
the former s manager.

PRI LD LR IR R Lt
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www.americanradiohistory.com

148

RADIO-CRAFT

The Sonora Specialist

Service data on these

widely-distributed and

complex receivers

By GEORGE F. BROOKS

ONORA  receivers were  extremely
popular, and a great many of them
are still in operation, presenting prob-
lans of servicing which are out of

the ordinary in some ways. For this reason,
the writer has combined all his experiences
with the receivers of this make, to describe
a thorough routine of service inspection
and adjustment of a “Model 40" phono-
graph combination; although it is not to he
supposed that all the troubles listed will
be encountered in a single set.

The following list of complaints may be
presented:

(1) Distortion on radio and phoenograph,
with lack of bass notes;

(2) Radio fades out, but can be brought
baeck by snapping switel;

(3) Weak signals on the phonegraph;

(4) Radio will occasionally start up a
bubbling noise (niotor-boating);

(5) Unevenness of sustained notes on
phonograph recordings;

(6) Phonograph motor interferes with
radio reception (brush-type motor);

(7) Noisy volume control on radio;

(8) Phooograph motor will stop before
end of records;

(9) Oscillation on radio at 350 meters
and 500 meters;

(10) Excessive hum,

A test of tubes may show that one of the
S50-1 push-pull power tubes is inoperative;
50 that the other reccives an increased plate
voltage and, with the lower current flow
through the biasing resistor, lowercd nega-
tive bias. The result will be that the plate
current of the remaioiog tube will be too
high; and this is ooe cause of the distortion,
in radio or phonograph reproduction, listed
as point No. 1.

Overhauling the Tuner

After replacing defective tubes a test for
fading (No, 2) may be made. With the
aoalyzer plug io one of the R. F. sockets,
it is found that the plate current is increas-
ing and the grid bias decreasing, while the
signal is fading out.

The probability is that the 0.1-mf. coup-
ling condenser (see Dbelow) between the
plate of one R. F. amplifier and the grid
of the next is leaking; this gives the grid
a positive bias, and prevents the tube from
functioning as an amplifier. These condens-
ers are of the paper type, and subject to
deterioration as a resnlt of the heat of the
tubes. It is advisable to replace all of
them with the  bakelite-encased, mica-
dielectric type hut, since each condenser is
located under its tube socket, it will he
necessary to tuke off the bottom of the
tuner unit.

This may be pulled without disturbing the
audio unit, by taking off the dial plate; but
it is necessary also to discoonecet the tuncr's
cable from the terminal strip behind the
audio unit, and pull out the extreme left
phonograph record rack to remove the bolt
directly above the latter. This bolt holds
the left side of the tuner; while the bolt
at the right side is accessible from the rear
of the cabinet, just above the reproducer.

After unsoldering the pilot-lamp  leads,
the tuner unit may be taken out. While
replacing  the  coupling  condensers, the
opportunity is also obtained to tighten up
the screws holding the neutralizing chokes
to the chassis. These chokes, which are
under the coil sockets, are part of the
neutralizing system aod must be properly
grounded; or instability will result. The
chokes under the tube sockets, on the other
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NOT ON ALL MOOELS - ”_‘;_

MN=10-

N24d

frick-up

PHOND,

-
MOTOR. L

-12-
3 —15—
— 4—14—

FRAME

86—
91~

Phonograph unit of Sonora “Models 44, “*46,”

and ©*40.” Color code of tuncr, all scts (below):

1 to 6, respectively: green; red-ble.; black;
blk.-yellow, ycllow, yellow-bik.

hand, are in the plate leads; if one opens,
there will be a laeck of voltage on its R. F.
plate.

Before reassembling the tuner, the contact
arin of the volume control should be cleaned
and a little oil applied, to cure the noise
complained of as No. 7.

A reversal of the antenna and ground
feads will canse hum (No. 10) as well as
oscillation at 350 and 500 meters (No. 9);
but hum remaining after this is corrected
may be cured with a one-microfarad con-
denser between terminals No. 6 and 8 on
the strip behind the audio unit. 'This by-
passes the prid-biasing resistor of the R.F,
and first A.F. stages. Hwn remaining after
this may be attributed to a shorted air-gap
in one of the filter chokes of the power
pack.

If there is no voltage on the detector
plate, the black 60,000-0hm resistor under
the audio unit is open. In this chassis, the
detector plate voltage is tapped off the plate
of the first audio tube through this resistor,
which serves also as an A.F. stabilizer.

Adjustments on the Phonograph

There are several possible causes for weak
reproduction on the phonograph (No, 3)
which will be taken up in this order.

The siogle-turo secondary of the output
transformer (in the reproducer) is a copper
band arouod the transforer. If corrosion

SPEC“A\. SPREANER JALW

e p———
e

youL

TO POwER 1T NEY POST

{ LIGHT-LINE
8 o
(BROWN)

NE 3 T REGRODUCER
N o A AMF 400V
\ COND, HERE
—— i [ REDUCES AL,
3—13— t 4 HUM.
i—u—
00825 - MF,
L1EG.

€+ COMPENSATORS ®7 4
€~ O.1-ME~

€2~ 1, MK

€3« 2 MF,

cas 3 ME

€5- .5 MF

- [
3= N1l ———(l4)

HOTE "2 "NOT ON MODEL 40

e L—f
NE 2—~(15

MAROON

Fundamental arrangement of four Sonora receivers.

“Model A-36" connccts cables 1, 2, 3 between tuner, andio, poweer, and switching system (sec

pape 173, wpper lefty units: “Models 43" and 46, cables 1, 2, 4, betiveen tuner, audio, power, and phonograph (diagram at upper right) wunits:
Model 20, cables 5, 6, between awdio, power, and phonograph (page 173, lower right) wunits, Resistor R is 15-ohm: R1, is only in D.C. sets; piekup is

of "low impedance” type,
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eauses high resistance, this band should be
disconnected from the veice eoil, and the
contacts cleaned.  This will restore sen-
sitivity, particularly on the high freguencies.

If the cone is not centered properly, it is
necessiry to loosen the group of five holts
and readjust it

The radio-phono switeh points atso pro-
vide a plice where poor contact may be
found. To attend to this, it is necessary
to remove the motorboard.  First take out
the antomatie spring holding the lid of the
phono  compartment; negleeting  this  will
cause damage to the cabinet and to the

mechanistn.  Disconneet the A.C. plug and
the pickup leads from the rear of the
cabinet.

The contacts arve then cleaned with a

small file, of the type used for automobile
ignition work; the leaves are bent to in-
crease the tension on the contacts.  ‘The
phono volume control, whieh is a 15-olin
potentiometer across the pickup, is also
sandpapered; sinee any imperfeet  contact
will naterially reduce phonograph volume.

Before replacing the nwotorhoard, it is
desirable to sec that the filter unit on the

C. line to the motor is in good condition.
If the resistor is open, this will canse radio
interference when the motor is running (if
not to the set owner, at least to his neigh-
bors—Na. 6}.

Before replacing the turntable, check up
on the governor. Uneven running (No. 5)
will give the optical illusion that the gov-
ernor halls are squarce. To cure this, loosen
the screws holding the governor springs and,
holding the halls tight to the shaft, turn in
the screws again. ‘There is, at one end of
the spring, an oval hole to take up sluck,

If the governor shaft is held too tight in
its hearings, it will he necessary to loosen
the set-screw at one side of the outer bear-
ing, and adjust the tension nut to allow
about ¥-inch end play. The end spring
will hold the shaft steady in operation,

Stopping before the end of the reeord
(No. 8) is quickly cured. hile the turn-
table is ont, slack off on the three holts hold-
ing the motor, and twist the motor assem-
bly counter-clockwise.  This will change the
ent-off point of the autonatic stop, and the
records will play through to the end.

Since this last operation affeets the speed
of the turntable, it will hecome necessary
now to readjust the speed to 78 revolutions
per minute.  If the specd indicator shows
“Min” before the speed is sufficiently re-
dueed, bend the brake-pad holder  slightly
toward the balance wheel.  This will cheek
the speed; and the indieator is again re-
adjusted until the operation is correet,

Ballast Lamp a Guide

Trouble in the power pack may he indi-
cated by a bright glow in the ballast tubes
normally this tube gets hot, hut glows only
diznly, if at all. A short of any of the filter
condensers will light this tube Dbrightly;
while a short in the primary of the power
transformer will hlow it out.

To loealize tromble in the pack, diseon-
neet leads No. 7 and & from the terminal
strip of the pack; these connect to the field
cail of the dvnamic reproducer, which also
serves as a filter choke. Then test the trans-
former, filter choke and condensers for
shorts. Sce whether the pilot-lamp bracket
is shorted to the housing of the tuner.

(Continued on page 182)
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Servicing—As Others See It

A viewpoint of radio retailing methods which is
entirely too typical

< 1% this a syvstem?" inquires a1 writer in

I The Compusing Room, organ of a
group of trade compositors (whom the gen-
eral public would group umder the generie
name of “printers”), and he adds the fol-
lowing outside view of the radio business
(retail):

“Recently we went through the expericnce
of shopping for a radio. We didn't pget
thank God, but we did get a lot of
information.  We had thought that a radio
was a device for colleeting sounds out of
the air and reproducing them in the home.
In this we were mistaken. A radio, we
now know, it an empty woeoden box with a
knob on it,  The several hundred assorted
gimmicks necessary to make the instrinnent
do anything, are all extras.

“I'his business poliey, if anvone could eall
it that, of radio distributors, strikes us as
a pretty cov systenm. It could be applied
to other lines of business and it ocenrs to
us that the result wonld be no end amusing.

one,

“If we had a radio salesman at the head
of a typographic house, we would be sone-
what startled, no doult, hy the way he
would conduct the business. “Type at Five
Cents a Thousand 1Sms,” is about the way
the advertising wontd run, and after several
thousand printing hiyers had been killed
in the rush, the survivors would wake up
with bills in their hands which would make
them wish they, too, had died.

“To be sure, the job would be hilled at
five ecents a thousand emns, but there would
he o few little incidentals, not mentioned,
of course, until after the contraet had heen
signed. There wonld be an extra charge for
composition; a charge for leads and slugs
and for the spaces between words; a charge
for metal; a charge for the compositor’s
time; a charge for the soap with which he
washed his Lands after the job was set; a
charge for laundering his towel and apron;
a charge for wear and tear on his shae
leather and an assessment for his old-age
pension; a charge for ink, paper and time
required for pulling proofs; a charge for
deprecintion on the proof press; a charge
for string and paper used in tying the joh
up; a time charge for tving and weighing
and an additional per cent. for upkeep for
the scales; a charge for elevator service; a
charge for delivery, including gasoline and
oil and the truck driver's time: a charge for
return of delivery truck; a charge for
sweeping the office and, no douht, a few
other small charges, just for good nieasure.

“By the time the hnyver got it in condition
so that he eould make any nse of i, his
thonsand ems would cost him, aceording to
the radio system, $94.67, provided he re-
turned the metal at his own expense.”

The rather interesting point, that is most
obvions here, is that the cxpenses listed
are part of the cost of producing the eom-
posed type; after all these have been in-
curred, the type is useless until it has been
put on a press and ink and paper applied

www americanradiohistorv com

1o it. In other words, the finished “comn-
position” is like the radio before the latter
is supplicd with tubes and hooked up.

But this highly technieal, if important,
point is aside from the fact that the innum-
erable expenses of doing business must go
into the cost of selling every radio; and that
every radio dealer nwist take them into con-
sideration.  So also, all the costs of keeping
a radio in operation must be paid by some-
one. The more dificult that serviee is made
by the manufacturer, the more the public
st pay for it. ‘I'he more ditliculties that
are thrown in the way of the Serviee Man,
the higher the cost of owning a radio.
Rightly, or wrongfully, the public has the
idea that the upkeep is toa high,

It is an expensive frame of mind for the
radio industry. A little more cducation of
the public on radio servicing is in order;
and it is most ceonomically to be obtained
by a somewhat more cordial entente be-
tween radio manufacturers and Serviee Men
than that wliich exists today.

EXTENDING THE SPEAKER
By John J. Nothelfer

T the height of a hirthday party, the
radio set suddenly went “dead”; a filter

condenser had shorted.  As the radio serv-
ice stores were clissed for the evening, it
looked as if the party wounkd spend the rest
of the night in silence.

But, in «w lalf hour, radio reception was
restored in the following novel manner:

After a length of wire had been connected
(through @ L-tif. condenser) to the plate
of the last audio tube, in the next-door
neighbor’s radio, the wire was run to the
home where the party was in progress. The
niapnetic speaker was then conneeted on
one side to the wire, and on the other to -
the ground or chassis of the radio.  As both
receivers were pgrounded, the cirenit was
completed; and execllent reception was ob-
tuined for the rest of the cvening, The
wire used was only No. 24 C.C. magnet
wire, and heavier wire would have improved
the reception. ‘This methed of extending
the output of o radio to another home has
many uses, and many ideas can he developed
from it.  (The idea has occnrred to other
correspondents; hut many readers may profit
by it.—kKditor,)

[—CONNECT _
WIRE HERE - T
1B NF
, Louo
SPKR.
\ oUTPLT
ST“C‘E mw“ TRANSFORMER.

The expedient found by My. Nothelfer is simple

enouqh; it {5 mecessary, howcver, that theve

thould be a good common grownd betieen set
and outside speaker.
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Radio Service Data Sheet

APEX “MODEL 31” RECEIVER CHASSIS
(*31-B,” radio only; “31-C,” phone. comb.; “31.D,” remote control; 25-cycle models,
“31.X" (radio only); “31.X Phono.” and #31-X Remote)

The “No. 31 Series” Apex receivers, manu-
factured Iy United States Radio & Television
Corp., -Marien, Iud., include several develop-
meitts of exceptional interest to the Service
Man; outstanding is the design of the “Model
31 Remote,” a remote-controlled screen-grid
chassis.  The detajl illustrations show the
manner in which the fundamental chassis ar-
rangement is modified to obtain other modes
of operation.

Tt will be ohserved that the 8,000-ohm volume
control resistor is common to the antenna and
cathode circuits of V1, V2 and V3. Its positivn
in hoth Radio and Phono models is shown in
Lig. A.

Modifications of the detector and power trans-
former primary connections, for phonograph
operation, are detailed in Figs. B and C. The

V6. V7,25 ma.; V'8, 37 ma. (per plate). Screen-
grill curremts, V1, V2, V3, 0.45-ma. "Grid
test,” V1, V2, V'3, 5.8-ma.; \4, 0.3-ma.; \'5,
§5.5-ma.; V6, V7. 30 ma.

The electrolytic condensers C. as a test of
efficiency, may he checked for leakage at 250
volts ). C. Over a period of five minutes the
leakage current through one 8-mf. section should
be st 2 ma.: although it will function satis-
factorily up to about 5 ma.

It is advisable to have the milliammeter
shunted, and connected in the negative lead; if
the meter does not indicate excessive current,
the. shunt may be opened and a more accurate
reading obtained. This is good shop procedure:
a more convenient one on the job being to open
one of the positive leads., insert the shunted
meter and, after five minutes (if the indication
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“Modcl 317 remate-comtrol equipment: A (left), sclector wnit; B {right), remote control,

In the remote-control model, two 8,000-ohm
volume control resistors are available; one in
the selector unit, for manual operation, and one
in the remote hox for control of the volume.

The 15-ohm resistor R1 operates in con-
junction with the special local-distance switch
found only in the remote-control selector unit.

A 16-conductor cable (two wires unmsed)
connects the selector unit and the remote control,

The constants of the receiver chassis com-
ponents are as follows:

Resistor R1, 15 ohms; R2, 250 ohms; R3,
50,000 ohms; R4, RI12, 0.l-meg.; RS, RS,
0,5-meg.; R6, 2,500 ohms; R7, 15,000 ohms;
R9, 3,500 ohms; R10, 8,400 ohms; R11, 10,700
ohms; R13, 0.2-meg.

Condensers Cl, C2, C3, C4, are the usual
tuning units, shunted by trimmers; C5, C8,
C12, 0.5-mf.; C6, C7, 0.4-mi.; C9, .00l-mf.;
C10, Cl11, .04-mf.; C13, .006-mf.; C14, 0.1-mi.;
C15, 0.2-mfi.; C, a 3-section 8-mf. electrolytic
condenser  hank.

Tube average operating characteristics (at 115
volts line potential and volume control at
maximum), are as follows: Filament potentials,
V1-VS, inclusive, 2.25 volts; \V'6-1'7, 2.35 volts;
'8, 4.9 volts., P’late Potentials: VI, V2, V3,
178 volts; V4, 60 volts; \'5, 160 volts; \'6, \'7,
246 volts. Control-grid potentials: V1, V2, V'3,
3 volts; V4, 9 volts; V5, 12 volts; V6, V7, 40
volts.  Sercen-grid potentials: V1, V2, V'3, 86
volts. Cathode potentials, V1, V2, V3, 3 volts;
V4, 9 volts; V'S, 12 volts. I'late currents: V1,
V2, V3, 3.4 ma. V4, 0.25-ma; V'S, 4.5 ma.;

ment. Do not attempt to apply alternating cur-
rent to this type of condenser, to test its capa-
city; rather, substitute for a questionable one,
a standard of known worth. A crystalline de-
posit at the vent may indicate that considerahle
leakage of the electrolyte has taken place; its
total loss is indicated as an open circuit,

The tuning control motor M is of the rc-
versible, shaded-pole type and consumes about
20 watts and does not require oiling.  Three
feed wires control its direction of rotation. A
long slender spring, inserted in a slot at one
end of the motor, keeps the rotor out of lateral
alignment.  Therefure, when ¢urrent traverses
the field windings, the rotor is pulled into lateral
alignment, engaging the clutch; the reverse
operation, upon ccssation of the field current,
causes the chiutch-spring to kick back the rotor,
when the semi-circular switch segment stops
instantly and the rotor continues to spin freely
until it gradually stops. If the motor is not
horizontal, gravity will affect the lateral travel
of the rotor, in addition to the effects of the
above-mentioned spring and the field flux.

Jack-switch  Sw.l moves alout li-in. and
changes the circnit for manual or remote opera-
tion. Switch Sw., also on the back of the gear
case, operates, by means of an arm attached to
the drive-shaft coupling. to open the power
trar.sformer’s primary circuit when the drive
shafy is in the “off ™ position.

“Local-Distance™ switch Sw.2 is located on
the panel of the selector unit; and is operated
from the side of the cabinet.

Of the 16 cabled wires, 9 are for station
pusitions; t, minus DX, 1, plus DX; 1, line
lead; 2, volume control; 2, unused (they are
‘‘spares”).

The operation of the remote box may be
described as follows: Its 18-point selector is
controlled by a knob. Pre-set station selection
for 9 programs is available at as many con-
tacts; 8 more are for “DX" settings; and I
more, the “off’’ position. The arm of the switch
is permanently connected to the line lead from
the selector unit which goes to the secondary
of T2; and its rotation completes the circuit
from the line lead to the station selector’s con-
tact springs, corresponding to successive puints
of contact. The direction of rotation of motor
M is controlled by the *plus” and “minus”
DX buttons; power to the receiver being shut
off when the pointer is in the extreme left
position. (Note, however, that transformer T2,
consiming practically no current at no-load, is
connected to the light line at all times.)

If the screw which holds the pointer to the
semi-circular, switch-segment gear shaft is
loosened, the pointer will have to be reset;
which may be done by placing it so that it
points to the insulated gap between the semi-
circular switch segments, and then tightening
the screw. At this point, the station sefector’s
contact springs do not make clectrical connec-
tion with the semi-circular segments, and the
circuit through the motor field is open,

For 25-cycle operation, it is necessary to
change the power transformer, and change 0.1-
mf. condenser C14 in the tuned flter circuit
to one of 0.45-mf. Of course, it is necessary
also to change the phonograph motor in these
models,
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PHILCO “TRANSITONE MODEL 3”

Automotive Battery-Operated Receiver with Automatic Yolume Control)

This  model, manufactured by Transitone
Automehile Radio Corporation, ’hiladelphia, Pa.,
bears no resemblance te previous *‘Iransitone
models described in past issnes of Ravto-Crart,

Of exceptional interest is the iuclusion of
automatic  volutne control; a3  two-element or
divde detector is used. “C” bias is obtained

Ly resistor-drop, as in socket-power sets; as the
schematic cireuit indicates, there are 20 resist-
ors in this battery-model receiver.

The values of the various components are as
follows: resistor R1, 10,000 ohms; R2, R7, RS,
R13, 0.1-meg.; 13, IH R(:, 250 ohms; R3, R12,
R20, 1. meg.; R9, RI10, 30 ohms; RI11, RI15,
0.25-meyg.; R14, volume control; Rle. 235,000
ohms; R17, 50,000 ohms; K18, 500 ohms; R19,
30U ohms.

Coudensers C1, C2, C3 arc the usnal tuning
units; C4, C5, C6, C9, Clo, .05-mf.: C7, C18,
1 wmf.; C8, C16, 0.25-mf.; Cil. C13, Ci4,
L00025-mf.; C12, .0005-mi.: C15, .015-mf.;
Ci7, 2 mf,

Resisturs R6, R9, R1} and R20 are con-
tained in one unit; and resistors RI18 and R19
in unother. Resistors R3 and KR4 are combined
with condensers C9 and C10.

It should bLe ohvious that the mest important
single factor in correct operativn of this muder!
receiver, aside from tubes of correct character-
istic, is the use of resistors of correct con-
stants.  The wattage ratings of the resistors
are as follows: RI1, R3, 7. KRR R11, R13
K135, 0.5-watt; R2, R12, R16, R17, 1 wats.
The resistor color code as follows: I,
Mack; k2, R7, RS, RI3, silver gray, yellow
tip; R3, R12, green, white up; R11, RIS,
white; R16, brown, yellow tip; R17, orange;
R18-R19, and R20, flat wire-wound.

Tule average operating characteristics  are
as follows: filament potentials, V1, V2, Vi,
2 velts; V4, V35, V6, V7, 5 volts. [Plate po-
tentials: V1, V2, V3 150 wvolts; V4, zero;
V'S5, 45 wvolts; V6, 140 wvolts; V7, 142 volts.
Coutrol-grid potentials (negative): V35, 1.0 volt;
V6, 2.5 volts; V7, 32 wvolts. Cathode poten-
tials: V1, V2, V3, 2 velts. Screen-gridd po-
tentials: V1, V2, V3, 80 volts. Plate cur-
rents: V1, V2, V3, 1.5 ma,; V4, zero; V5,
1.0 ma.; V6, 3 ma.; V7, 16 ma.

If it becomes necessary to re-align the tuned
circuits to obtain greater selectivity and volume,
use a fiber wrench- and adjust the trimmers for
a signal between 1,000 and 1.200 ke.; starting
first at C3,

Noisy operation may be Jdue to a poor bond
between the recciver chassis and the car chassis.
A partial test for this possible source of trouble
is to remove the antenna leads when wise due
to this cause will continue unahated.

I.ack of sensitivity, or noisy eperation. may
be due to clese proximity of the antenna in
the top of the car to the metal-work; the aerial
should be spaced from all such conductors (for
instance, the dome light) by a distance of at
least 3 inches.

is

There is only one “A” lead; it is hlack, and
terntinates in a Ilng,  Connect this to one of
the ammeter terininals on the iustrument panel,
so that the enrrent drain of the radio set does
not show on the meter. The charging rate of
the car storage battery should he inereased about
2 amps., to compensate for the average amount
of current cousumed by the radio set.

Mter servicing an antomotive receiver it is
important to sec that all metal parts—shielding,
calble sheaths, cte.—are well grounded to the
chassis of the car. Tulbes and batteries after
replacement must be securely fustened in place.

[f it hecomes necessary to replace the Hexible
tning shaft, the procedure is as follows: push
the free eud of the flexible shatt through the
bracket on the receiver so that the tip of the
shaft is seated in the coupler. ‘Tighten the
two set-screws on the coupler, and then tighten
the sct-screw on the bracket just enough to
hwld the casing in place.  Tune in a station
of known frequency, adjusting the receiver
exactly. l.oosen the two set-screws on the
conpler which lock the shaft in jdace, The
flexible tuning shaft can then be turned with-
out alfecting the sctting of the tuning con-
denser in the receiver.  Set the dial seale ac-
curately to the chaund mimber corresponding
to the station frequency, and re-tighten the two
set screws on the coupler.  Check at deveral
points the relation Ietween dial reading and
station frequency.

The best material for an
or 16 copper screening, 36 in.
he used to replace all galvanized iron poultry-
screen, where the twisted parts are not bonded;
entting amd lacing hack the latter to make room
for the copper screen. Most car tops are of
woalden-how  and cloth construction, with per-
haps poultry-screen; lmt, where steel bows are
used, instead, greater sensitivity sometimes is
obtained hy lacing in an antenna of stranded
rubber-covered wire.

Poor teue quality may he due to an air space
between the reproducer and the bafile (Part
No. 2697-A) which should be used with it.

Staudard interference suppression includes the
use of standard spark-plug series resistors, a
distributor  (high-tension-lead) series resistor,
and interference hypass condensgers on thc brush
side of the generater cutout, and the battery
or ammeter side of the iguition eoil.

If this procedure (described in detail in past
issues of KRavio-Crarr magazine) does not re-
sult in suflicient suppression, it may be neces-
sary to try the following: move the ignition
coil from inside of dash to engine side of par-
tition; shield the high- and low-tension leads
from the ignition coil to the dash; and securely
ground the shielding. or monnt the coil ou the
engine side of the dash. (In some instances
the construction of coil and switch may render
this impossible; when it will be pecessary to
usc a separate coil and mount it in the engine

acrial is No. 14
wide. It should

compartment). Note particularly that enly in
rare instances shonld Thigh-tension k':uds‘ be
shielded; for which purpose ‘‘shiclded high-

tension cable” must not be used.

It may be necessary, i some €ases, to Con-
nect the “A—"" black-with-white lead to the
hattery instead of the battery-side of the am-
meter: and perhaps shickl the lead, gronnding
the shield (copper braid over loom) in several
places—a procedure which is particularly efti-
cacious. Improved reception then indicates that
further correction should he applied:  shielding
of the speaker cable, aud the hattery cable be-
tween set and control-unit.  All shielding should
he grounded.  (Commercial  shielded-cable is
preferable to separate shielding.) In some cases
it is desirable to shiekl the lead from anteuna
to set; using ounly “'shielded high-tension cable.”

Interference due to dome-light eoupling may
be eliminated by conmecting bypass condensers
where these wires enter the corner post. Dirty
distributor eontacts nuly canse noisy operation;
over-wide separation of its contacts may cause
the same effect. Reversing the ignition coil’s
primary  leads sometimes reduces iuterference.
Rubhing metal parts of the car chassis occa-
sionally require bonding to the body of the
car to rednee crackling sonnds; cables, rods
and pipes unless gronmded may act as ignition-
noise carriers. 1'ay particular attention to the
temperature-indicator tube and the eoil lines.

I'ender, seat, amd door pads are available,
for use¢ to prevent marring the tfinish of a car
when installing or servicing the radio installation.

Dome-light aml switch wiring must e run
along the sile of the top frame, aml along
the top edge of the side of a bow to the dome-
light fixture.

Lack of sigunals, or weak signals, may be an
indication of a grounded antenna.

All conductors should be well insulated from
the car chassis, to prevent short-circuit; while

fuses in the "B-—" and “A” leads adds a
safety factor.
It is suggested that a complaint of poor

service from the *“B” batteries may be checked
by reference to the speedometer’s mileage indi-
cation for the period of the installation of the
batteries. This figure, divided by 25, gives
approximately the number of hours the radio
set has been used; which, divided by the figure
for the elapsed time, in days, since the instale
lation of the bhatteries, indicates the number
of honrs per Jay the radio set has lecen in
use. Heavy-duty “B” Llocks should last about
600 operating days (1 hour per day), to 150
days (4 hours per day). -

The distrihutor rotor should just clear all
stator contacts (test chalk marks on these con-
tacts should remain undisturbed); tile the con-
tacts; or file or peen the rotor, as may be
required,

Credit for these data is hereby extended to
Messrs. Rolbert ¥, Herry and Robert Long, Jr,
of the manufacturer’s service department.
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to overcome the cffccts of changing lucation;
Dynamic lo

the totul eurrent consumption is 4 amps.
wd  Speaker.”

The reproducer is catalogued as the *“Transitone Model 3
Resistor R14 is of standard 0.5-meg.

rating.
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Leaves from Service

Men’s Notebooks

Problems of a more or less unusual nature, and solu-
tions which RAp10-CRAFT’S readers have worked out

OLD MODELS—AND BAD TUBES
By J. Paut Miller

N an Atwater Kent carly model electric

set that is dead, when no plate voltage

shows on the detector tube, it is prob-

ably due to the phone condenser which
is connected from plate to ground; this is
cither shorted or leaky., Remedy by replac-
ing. ‘I'he first diagnosis is, naturally, the re-
sistor in the power pack or the primary of
the first andio transformer,

In an old model Steinite series-filament
recciver, that wonld not tune above 30 on
the dials, the trouble was traced to a short-
cireuit in the third variable condenser.
(This short was in the bearing, and not in
the plates touching.) This resutted in the
last tube on the chassis heing celd. The
remedy was to rewind the primary just like
the original, and find and correcet the short-
circuit,

In the Sparton “Model 89A" a baffling
problem presented itself in that the volume
control was of no effect. ‘The control was
not at fault, bhut a tube was found with a
leak between the heater and the cathode.
‘This often happens in new tubes, and a wise
Service Man will cheek very carefully on
this item first.

In using a sct analyzer remove the tube
very carefully, so as not to jar it in any
way, and insert in the analyzer: if the tube
is jarred the leak may not show up. DPer-
haps the better way is to remove one tube
at a time from the radio-frequency can, and
try the volume control with the set analyzer
plugged into one of the sockets. When the
feaky tube is located the volume control will
function: and vou will see that the plate
current can be controlied from zero to about
six or seven ma. (Never have more than
ance tube out of the circuit at anv one time;
otherwise a damaged tube may resnlt.)

A Starck old-model eleetrie set would not
tune anything with the ucrial and ground
connected in the proper way. This was
found to be due to a short-cirenited primary
on the first radio-frequeney  transformer,
and remedied by rewinding or replacing the
transformer.

Many fuding problems may be traced to a
eracked filament in a 27 detector tubeg
watch this tube and you will see it light up
and then go ont when it gets hot.

Also, fading and weak reception may be
traced to thelightning arrestor’s being short-
cd or a broken econneetion at the terminal.
Moral, test this first when a set lacks vol-
unie or, especially, if it will not tune on the
higher wavelengths.

A resonance Inm on push-pull ountput is
not always coming in on the power lines
and, often, you will find one of the power
push-pull tubes out; this manifests itself by
a decided hum when the receiver is tuned
to one of the low wavelength stations, See
that the tubes are both working.

REPAIRING SPEAKER CONES
By John J. Nothelfer

AVING bought several speakers with
damaged eones (at a good price and
with an idea of reselling at a profit), 1
learned much to my chagrin, the prices for
new cones! ‘T'he prices were so high that a
loss instead of a profit would result.
The speakers were damaged at the cen-
tering devices this is the case with nearly
all damaged cones, T tried repairs, and with

good success, after several attempts,

Cutting out the damaged area, 1 sandpa-
pered the edges of the cut to a rongh fin-
ish. Cutting a picce of paper from an old
cone, I pasted the patch to the damaged
arcea, with white collodion
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Fig. 1

This diagram of the tuner of au old Steinite model (991, 992" “993") shows the serics-

filament arrangement,

As Mr, Miller points out, a grounding of the third tumng condenser cuts

oxt the filament of the first tube.
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Fig. A
Alr, Nothelfer docs a little valet wwork on an
old-fashioned paper cone.

It takes a while to dry, and the patch
must be held in place all that while, prob-
ably an hour. ‘The ordinary hot iron came
to the resene. After raising it to a good,
hot *“heat,” I pressed the iron over the
pasted area.  In a few minutes the collodion
had dried, and it held as firm as if the
patches were metal and soldered! To pre-
vent the collodion from getting to the sur-
face of the iron, a piece of paper is laid
over the area to be heated.

A new centering device should be installed
and the cone replaced on the speaker, ‘I'he
eone is then as good as new, and no fear
should be entertained that the pasted patch
will come loose,

This idea also works very well with dy-
namie speakers which have been punctured
by accidental means; in this case, ordinary
typewriter paper is used.

THREE SET HINTS
By Helmers J. Huebner

F an Apex “Model 80" gives low volume

andl a popping noise, sce whether the
volumte control is touching the metal shield.
It should be centered and tightened,

When a late 1930 model Apex begins to
motorboat, or give harsh tones and incor-
rect tube readings, it is an indication that
the small condensers are out of step. They
should be adjusted with the shield in place,
by the aid of an output meter.

When an Atwater Kent gets noisy, Jook
for a dirty volume control, in almost any
model, The cure is a good cleaning with
gasoline.

MULTIPLE SPEAKERS
By Victor Trad

SIMPLE and economical method of
A wiring every room for a radio speaker,
illnstrated  here,  obviates  drilling  holes
through the ceiling or floor; because one
wire may be taken upstairs or downstairs
from the outside of the building. 1 have
used the idea quite successfully in making
such installations in my neighborhood, and
they are working quite welll The arrange-
ment  shown lessens losses caused by the

use of two wires. (Fig 2)
A volume control, and a switch also, may
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be used in each room, if desired by the sct
owner; convenience ontlets are obtainable,
or ordinary clectric wall receptacles may
e nuude to serve. The condensers used
are of 2-mmf. capacity. That attached to the
receiver's vutput is connected to the ground
post of the set, when the latter runs directly
to the radiator.

(The method shown will he of value to
many Service Men who are prepared to
add a profituble extra to installation work.
It is desirable, perhaps, to add a caution
that the use of speakers in parallel reduces
the impedance and, thereby, the total effec-
tive output of the set to all of them. The
new pentode, particularly, requires a large
output jmpedance, as explained elsewhere
in this issue, However, if more than two
speakers are required, the use of a series-
parallel conneetion will restore the matching
of the load to the ovutput tubes. On this
subject, it will be of interest to refer to
the paragraph “Matehing Reproducer lin-
pedance,” in the article on page 727 of
Rapto-Crarr for June, 1931; while a very
large installation is described therein, the
prineiple is the same.—Editor)
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Fig. 2
Mr. Trad finds this method of iwiring scveral
speakers to a receiver simple and profitable,

IRREGULAR BIAS READINGS

By Frank E. Chambers
ERE was the problem: three 26 R.I%
H tubes, all biased by a single resistor
from filament eenter-tap to ground, normal
fitunent and plate voltages on all tubes;
grid bias on first and second tubes slightly
high, none on the third, and plate current

on the third three times normal.

Under other circumstances (as with 27
tubes) I woulld have said immediatelyv—
“Biasing bypass condenser shot.” Dut when
all are biased by the same resistor—!

A continnity test disclosed an open in
the sceondary of the third R, coil, and
on taking off the shield can, a poorly-
soldered joint was fonnd, Re-sobdering the
juint restored everything to normal.

1 had never, in five vears of service work,
struck this particular condition: and this
hint may save some fellow a lot of time.

4
OPEN AT X

Fig. 3
In an old-fashioncd, low-voltage reeciver, an
isolated grid would block. Now, as Mr. Cham-
bers finds, the tube runs a high plate current,
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BINDING BACK NUMBERS
By Lawrence M. Faucett
HA\'IN(} read every number of Rabio-
Crarr since it began, 1 have noticed
many different suggestions as to filing the
information contained in its pages. My way
is to list the schematies, and other informa-
tion which 1 believe will bhe of interest;
then put the copies together by years, Jan-
uwary on the hottom, and drill three holes
down through then. 1 then put machine
screws through the holes, and cap thenr with
nuts. Ileavy paper covers are used. Blank
sheets, on which T have indexed all the in-
formation, are placed in front. This makes
any particular item easy to find, and does
not destroy the magazines, “Chis might help
some other reader.
{(.\ binder of a rigid nature, on so thick
a book as a vear's file of Rapio-Crarr, is
not toe convenient to handle. Bookbinders,
when they miake up a book, saw the back
to receive flexible tapes, which permit the
back to curve when it is opened; and they
remove the staples.  As a superior method
of filing data, mauy Service Men find the
loose-leaf Senvice MeN’s Ilaxpysoox most
convenient.—rFEditor.)

IMPROVING “R32" AND “RE-.45”
By Joe Williams

HE later or improved model of the

Victor *R-32" and “RI-45" is shown
in the Official Radio Service Manual, Since
there are thousands of the earlier model in
use, I think it a good idea to acquaint the
independent Service Man with  the  first
hookup; all the changes are in the power
pack.  (The circuit is also that of the “R-

A2 and “RIE-75.7)

If a Service Man comes across one of
these old models, he has a chance of making
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Fig. 4

The chanaes indicated in dotted lines make an

carly “RK-32" or “RE-457 Plictor power pack
identical teith the standard modcel,

a little extra money by recommending that
the changes be made; for they result in
improved reception, less o and hiss, Onty
two h_\'-p:lss condensers and a 30,000-ohm
resistor are needed, nuaking the cost low.
The condenser block need not be changed;
andd the job should not take mwore than
twenty or thirty minutes, for it is very
casy to get at the “innards of these scts”
The changes are shown in dotted lines.

WANTED, AN UMBRELLA
By Lynn E. Eddington

ECENTLY 1 was ealled to service an
Atwater Kent “Model 60 which had

developed a toud roaring like that of «
beefsteak frying; it was impossible to hear
the music. The owner informed me he had
sent it to the city to be serviced, and after
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its return, it had played very nicely for
one night; then the noise camne back as
loud as ever.

1le pulled out one of the 45 power tubes
and the noise stopped. Of course there was
a reduction in the volume, but he said they
had used it that way for about three months.
Also, 1 was told, water had run out of the
aluminum can next the acrial and ground
posts, and fire also had shot out of it But,
since this receiver has no electrolytic con-
densers, 1 knew the water must have come
from an external source. 1 examiined the
fead-ins, both aerial and ground, which ran
throngh the wall, about three feet above
the set. Streaks of dirt on the aerial lead-
in showed that rain water bad run down
it, into the receiver. lHowever, the water
had done no permanent damage to the re-
ceiver and, when it had dried out, it worked
as well as ever. I changed the lead-ins and
there has been no more trouble. This is
the first time in seven years I have en-
countered a condition of this kind,

(The National Electrie Code, commonly
deseribed as “Underwriters’ Rules,” speci-
fics that “Each lead-in conductor shall enter
the building through a non-combustible, non-
ahsorptive insulating bushing, slanting up-
award toward the inside, or by means of an
approved device designed to give adequate
insulation and protection.” The reasons are
obvious; and violations of the rule should
be cneountered even less frequently., Inci-
dentally, why did pulling out one power
tule relieve the noise, unless the set had
been affected bevond the carlier stages?—
Service Editor.)

A LIGHT BLOW TORCH

. By J. E. Kitchin

ROBABLY some of you Service Men

with the ever-handy power lines have
never had to solder without a soldering
iron. The following, however, may interest
those who, like myself, are sometimes in a
district where power is not available.

I'rocure an atomirzer, of the type used for
perfuming, or for spraying the interior of
the mouth and nose. Remove the cork, to
which are attached the rubber and metal
tubes.  Cut off the stem, which dips down
into the bottle in regular use, and plug this
tight with stopper S, Cut the bulh off the
rubber tube and, if there is a spray nouzzle
at the end of the metal tube, remove this.
You now have a blowpipe which will direct
a flame with needle-like sharpness, Carry
this, with a short length of eandle, in vour
kit. When you need to use it, simply take

(Continned on page 17+)

. Fig. §
Blowepipes arc obtainabic from ldboratory supply
howses; but Mr. Kitchin takes this ingenions
way to make onc of light wcight. (The bottle
need not be retained as a handle!)
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Man’s Open

Forum

His Opinions on Conditions and Practices in the
Radio Business

ATTENTION TO DETAIL
Editor, Ravio-Cuarr:

For the past seven years, I have been
in the service field, and at present 1 am
serviee wanager for the Lewis Electrie Co.
We have no room for a “flying Service
Man;” anyone who has been in the game
very long knows that to learn the condition
of the entire sct by plugging an analyzer
into one socket, is an impossibility,

We have a thriving business, and it can
be attributed to good scervice. When it is
neeessary to bring a set to the shop for
repair, 1 alwavs see that all tube contacts
are cleaned and made firm and that the
volume control is cleaned; this takes only
a short time. We always cheek each and
every tube and keep a record which will
he useful. We also find it advisable to eheck
the antenna and ground on ecach eall

Another thing, so often negleeted hy
Service Men, is the cleaning and dusting
of the chassis and its various units when
it is brought to the shop. We always dust
them off, clean the dials and make sure that
the dial lamp is the right size and that it
is tight in its socket, Of ecourse, one wonldn't
go into a patron's home and procecd to
make the dust fly without asking permission
of the owner; and this must be done diple-
mutically, for some people will ot like it
if yon even hLint that the set is dirty.

We do net believe in wasting time; but
it is not wise to rush into a house, make the
needed repair, and rush out again. It often
Lappens that someone will call in and want
i burnt-out tube replaced; and a Service
Man dashes out with a new tube and plices
it in the set without checking the voltage
to see what caused the burn-ont. Recently,
we encountered a case in an RCA “17;” one
after another, *7T1A tubes had been put in
the set and burned out after a few days.
The last time, I answered the call and
found 7 volts on the filaments; there was a
line voltage of 120, while the adjustient
was set for low voltage. ‘The other Service
Man lost o customer, amd we gained one.

We certainly appreeiate new customers,

hit we take speecial eare to keep the good
will of our old standbys, smue of them
four-vear-old aceounts. We find that watch-
ing the tittle things that cause baek calls
keeps the public’s good wilk
Let’s hear from some of you analyzer-
toting guys. Do you agree with me?
Cann J. Fixgen,
Bedford, Indiana.

SETS THAT NEVER GO WRONG
Editor, Ramo-Cnarr:

Some  time ago I serviced an Atwater
Kent receiver, in which the trouble was
due to a shorted filter condenser. 1 went
to the AK. distributor and purchased a
new  condenser, and asked the man if he
knew the capacity. Yes, he knew the capnre-
itvy but he could not tell me, because his
company did not allow him to o so, and
if 1 wanted to know, I would have to find
out for myself. “I don't see why you need
that condenser,” he furthermore observed:
“Our sets are foolproof and never go
wrong.”  (Dial that on your superhet!)
Anvhow, T swallowed that along with the
rest.

A few days later another Atwater Kent
“never went wrong”; this tiie o volune
control was burnt out. So 1 went to the
same place for a replacement, and a «if-
ferent man eame to my rescue this time. 1
asked him if he would be kind enough to
tell me the resistance of the volume control:
and he regretfully informed me that Mr,
Atwater Kent did not allow his distribntors
to give any information about his receivers,
to anyone not direetly conueeted with the
company.

Well, fellow Service Men, here is the
opinion I have formed. 1 am the proud
owner of a copy of the Official Radio Serv-
ice Manual, and T have noticed that all
Atwater Kent eircvits are furnished with-
out any data in regards to part values.
This surely goes to show that Mr. Atwater
Kent does not care to help the independent
Service Man. (I notice that a few other

(Coutinued on poge 178)
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WE called to-clay as requestea’ to service
your Radio. Please call our Service Depe.
Crescent 53983 and make a definste

THE “NOBODY
HOME” TROUBLE

By F. J. Siefke

Hhen the Service Man
. of o Buffale, N. V.,
a{,ﬁmnt- radio dealer calls in re-

Sponge te a reguest and
= . finds no one at home, he
Jeates one of the cards
reproduced qt the left.
This shotws the customer

the dealer is on the job,
and saves fruitless back
calls  for the Service

Man.
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AN IMPORTED HINT FOR THE
RADIO INDUSTRY

N the pages of Wirelesx World (l.ondon)
I a few days ago appeared a letter from
a technician who had in mind a publie
scrvice. Mr. Balbi, who is electrical advisor
to the National Institute for the Deaf,
malkes a suggestion to the Dritish radio
trade which, with the substitution of a4 few
more familiar terms for an American reader,
is as follows: conmment scems unnecessary.

“About every tenth person in this country
above the age of thirty has defective vision,
but when such a fate overtakes any one of
us we do not despair; we set out to find
an optician fronr whour te buy a pair of
spectacles. Qur search will not necessarily
resolve itself to a visit to some city; for in
practically every trade centre a qualified
optician will be found who is ready to sell
us a pair of scientifically-prescribed lenses,
mounted in what kind of frame our fancy
dictates, for about $5.00. Hoewever, let us
suppose that a monopoly of spectacles was
in the hands of three or four lLondon firns
who at best hud a few branches in other
cities; and, morcover, that instead of the
price being about $5.00, it was about $50.00.

“In these circumstances there is no doubt
that decidedly fewer people would be wear-
ing plasses; and, even if the price were
allowed to remain the same, I firmly be-
licve that a great number of people would
he deterred from buving merely because of
the inconvenience of having to go so far
for what they were seeking.

“This, however, is how the state of affairs
stands at the present moment in regard to
electrical learing applinnces for the deaf.
If one could realize the harmm that would
be done to the country if a million or so
of its inhabitants were suddenly robhed of
their spectacles, one could also gauge the
benefit that would be derived in having an
cflicient service for the distribution of elee-
trical appliances for the deaf throughout
the country.

“Who is in the position to undertake this
great work? \Why, surely, the radio dealer,
Ten years ago he was not. Five years ago
he could net; but to-day his technique has
developed to the necessary extent of being
able to handle any article involving the
reproducing of sound. If the dealer has
been established smne years, he will already
have the confidence of a large number of
his custorers, many of whom may be in
need of an acoustical instrument.

“A great boost would he given to our
radio manufacturers if thev would turn
their attention to this new field of industry.
The price of a fiftv-dollar ‘deaf aid’ would
quickly tumble when manufactured on a
mass-production basis, and would prohably
result in a better article being available,
What person faced with the necessity of
buying such an appliance would not prefer
to buy it from his local dealer for $5.00,
rither than to be obliged to go to some
firm that is charging him $50.00 for prob-
ably an imported mferior article?

“My opinion is that, as in the case of
radio, it needs hut a spark to set this new
industry ablaze,

“Crianrrs M. R. Bawn,
ACGT, AMILEE?”
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How to Test the Pentodes

Methods of adapting standard analyzers and tube checkers to the new tubes

Hii advent of the “Pentode™ tube
has made most testing equipment ob-
solete; only one model set analyzer
incorporates facilities for testing pen-
tode cireuits without adapters or wiring
changes. Tlowever, any set analyzer or tube
tester may be brought up to date by the use
of adapters or by muking circuit changes.

FILAMENT

FILAMENT

. . A
27 47

PLATE PLATE
/ CONTROL- | sipeen. CONTROL-
CATHODE Ll GRID GRiD
Fig. 1 Fig. 2

The arrangement of the U'Y base of the "27 is
shown at the left; conncctions to 47 and '33
bascs at the right,

Since various models are wired differently,
a different adapter is required for each type
of tester; althonugh all circuits can be ar-
ranged to test the pentode tube by making
the sime wiring changes if permanent con-
nections are wanted.

The reason adapters or wiring changes
are necessary to test pentode circuits is
that the elements of the tube are connected
to the tube-base prongs in a way differing
from standard practice. Fig. 1 shows the
connections of a '27-type tube to its five-
prong or UY tube base; proper identifica-
tion is made when the prongs of the tuhe
are pointing towards vou. Fig. 2 shows
the arrangement of the tnbe prongs on a
'#7 pentode’s base, also with prongs pointing
towards you,

Notiee that the “K” or cathode prong
now becomes the screen-grid prong; while
the control-grid connection continues as
such., From the former fact, vou can see
that the regular tester circuit does not in-
clude meter ranges, connected properly to
the grid and cathode cirenits, to test volt-
ages applied to these circuits of o pentode
tube.  (1or characteristics of the pentode
tube, see papge 161 of this issue.)

A meter range of at least 250 volts is
required for the screen-grid circuit, and
one of at least 17 to 20 volts for the control-

Fig. 3 Fig. 9
Left, adapter for direct readings with Jaoell
tube checkers; right, adapter for Sterling sct
lesters.

By F. L. SPRAYBERRY

grid eirenit. At times it is desirable to meas-
ure the screen-grid current; and connections
must he provided to connect the milliam-
meter of the test instrument in series with
the sereen-grid cirenit.  (The cathode grid
is conneeted internally to the heater or fila-
ment circuit, and therefore no measurements
are required for it.)

Testing Pentodes

In order to test pentodes on the Jewell
200" and “210" tube checkers, a five-hole
four-prong adapter is required, Fig. 3. 'This
is commercially available as Na-Ald “Type
95¢ KPPC.”  Insert the adapter into the
four-prong socket on the tester, and place
the pentode in the adapter. The “emission
current” can now be read on the milliam-
meter of the tester.  This adapter ties the
sereen-grid to the plate when testing the
pentode.

At the time of this writing, the normal
values of the pentodes announced by the
different tube manufacturers were not avail-
able to the writer; but it is suggested that
a good pentode tube, known to he in good
working order, be tested and the value ob-
tained will serve as a standard when testing
a tube of doubtful condition. (See page
163.)

G NS 974 2

Fig. 4
The twvin-adapter shoten, wsed with any Jeiell
analyzzer, makes sereen-grid toltage measure-
ments seith the aid of the cxternal test leads.

The “954KPC” adapter can be used also
in conjunction with the “Dayrad” and “Ster-
ling” tube testers: all that is neeessary is
to insert the adapter into the regular four-
prong socket, and insert the tube in the
adapter. Set the filament voltage at 2.5,
Fmission current will now be indicated on
the tester meter.

In order to test pentode tube circuits
with the Jewell analyzers, it is necessary
to use a twin adapter, (Fig. 4) available
as Na-Ald “Type 974" These two adapters
are connccted together by means of a single
four-foot lead of insulated wire between
the cathode prong of adapter No. 1 and
the cathode receptacle of adapter No. 2.

Because of the internal connection of
the Jewell analyzers, no screen-grid meas-
urements can be made with this set of
adapters,  ‘T'his does not prevent the meas-
urcmient  from being nade, however; for
the sereen-grid voltage can be measured
by means of the external binding posts of
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the analyzer. Be sure to use the proper
voltage scale for the screen-grid; the usual
applied potential is 250 volts,

When nuking the screen-grid voltage test,
remove the test plug from the set socket.
Place one test lead in the so-called eathode
receptacle of a five-prong socket, and the
other test lead in the adjacent heater recep-
tacle.  The plate and screen-grid circuits
will bave the same value of voltage; and,
as these terminals are opposite on a five-
prong socket, make sure vou have connected
to the screen-grid receptiacle of the socket.
All other measurements are made in the
usual way, using the twin adapters, of
course, ‘The above conneetions apply to
any Jewell analyzer, which includes faeili-
tics for testing the 22 and 24 type screen-
grid tubes,

To test pentode tube eircuits with the
Weston “547,7 “565” amd “566™ set testers,
the Na-Ald “I'ype 9485GL” and “954GL”
adapters are required (See Figs, 5 and 6).
The *“954GL" is inserted in the UX socket
of the tester, and the kead brought out from
the grid receptaele of the adapter conneeted
to the grid terniinal, on the side of the test
panel of the tester.

The “415GL” four-hole five-prong adapter
is attached to the test plug, and the lead
brought out from the grid prong is attached
to the grid terminal, on the side of the test
plug.

The test plug is now inserted in the tube
socket, and the tube is placed in the socket
on the test pancl® ‘The positions for the
rotary switches on the testers are as follows:

Model of Tester

Tentode ... oh "5RG"" *r566°°
Plale vollage B-25 1-250 B-250
$q. vollage, (*-27 Bq-250 C-230
Cunlrol

grid ¥.... Off scale Contr. G-100 Contr. G-100
Filament V. ACH ACH ACE
Plate current  Toggle 8w, 100 Toggle Sw, 100 I'L. MA. 100
8. current,. Rect. 100 8G-25 5G-25

When testing the pentode tube on the
“533" or “555” tube checker, or the “565”
used as a tube checker, place a Na-Ald
adapter *Type 975, (Fig. 7) in the UY
socket, and the tube in the adapter. Set
the filament voltage at 2.5, Use the high
range of the milliammeter but read on the
0-20 scale.

(Continued on page 183)

©1NCH LEAD F

N 945 GL
F

Fig. § Fig. 6
The pasr of adapters shown are required for
pentode measurements oen Weston set testers.
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N the previous issne of this magazine,

the constructional details of the “Ramo-

Cuarr Pentode  Portable®  appeared

(Page 88, August, 1931); this receiver,
with but two tubes and light, self-contained
hatteries and speaker, gives a moderate
loud speaker output.  Here we present the
promised instructions for building a two-
tube portable, of similar size, but designed
for operation from the 110-volt A.C. light
socket, and giving volmme suflicient for the
largest room.  As shown in the schematic
dingram  (Fig. 1), a dynamic reproducer
of special light-weight design and o high-
voltage supply, supplying rectifiecd current
throngh a standard 80 tube, make possible
an output unapproachable with a similar
weight devoted to hattervies.

While some may argne that a true port-
able receiver should be battery-operated,
and so serviceable under all conditions, we
helieve that there are very good  reasons
for featuring a portable electrie receiver,
and that many will find superior features
in such a set. Tt is true that the eleetric
sct eannot be operated in outlying distriets,
where alternating current is not available;
but its merits more than outweigh this dis-
advantage, cspecially for the nany who
pass their vaeations in summer hotels, or
popular resorts, or who do a lot of traveling.

Advantages of the Electric Portable
With an A.C. circuit, high operating volt-
ages ave available with a minimum of weight.
The power tube can be operated at its nor-
mal plate voltage: so that nmch greater

LRI RS0 AT N D

The appearance of the

Rapro-Crarrt 4. C. Pen-

tode Portable is ucat;
it is casily operafed.

output is available than could possibly be
ohtained with a reasonable load of batteries.
Not only does the higher plate voltage allow
for greater power output, but tone quality
is also improved therehy. ‘The use of a
dynamie speaker further adds to the tone
quality.  And, last but not least, the set
is always ready for operation; there are
no hatteries to run down or replaee.

Summing up, the eleetric set is much
lighter in weight than a hattery set, for
equal power ountput; and considerably less
expensive to operate. ‘The set illustrated
herewith njeasures 615 x 11 x 81 inches
(outside dimensions) and weighs only 12
pounds.  On local stations, by direct com-
prrison with a modern, commereial siv-tvhe
superheterodyne receiver, this set actually
grives greater valwme than the superhetero-
dyne.  The superheterodyne, of course, is
more selective; this being the only point in
which it excelled the two-tube portable,

The cirenit (Fig. 1) consists essentixlly
of a regenerative sereen-grid detector, using
a type 24 tube, coupled to a type 47 pen-
tode. A type 80 vectifier, delivering D.C.
plate voltiges, is operated from the power
transformer; the latter also furnishing al-
ternating filament current for the two re-
ceiving tubes and the rectifier.

A midget-type dynamice loud speaker, with
its field coil serving as the only filter choke
in the power supply circuit, is connected
to the output of the pentode,

An A F. transformer seeondary, in paral-
fel with a 250,000-0hin resistor, is employved

.WE g L2 /R (34 g
I . a pYNAMIE SW.
5 il fe [ [ [ REPRODUCER "IT %
L e ey Ysv.
(7 .__(O ¥
({3 V3
3y
(S
XTUNUSED) ‘80
GND ; LY S
T
+ Re *
Pl
Howv, A.C.

Fig. 1

The circuit adopted in the model illustrated here; scveral convections for the detector are showen

eisewhere.

The volume control is furnished by the retating tickicr; the tuning dial CY is the

onl_y other control.
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The A.C.

Developed by

A two-tube clectric set,
is especially adapted to

ASTONISHING VOLUME

HAT a single screen-grid tube, in
conjunction with a Pentoue, can
operate a dynamic loud speaker, will
That such

a combination uctually out-performs,

at first seem improbable.

in point of volume, 4« modern five- or
six-tube midget set, will probably tax
your credulity; but, nevertheless, these
are the facts,

The present combination, which we
believe has not been used before, is
really remarkable for the results that
can bhe accomplished. Some of the
New York locals came in with such
power that this little, insignificant set
filled a ten-room apuartment with mu-
sic that could be heard loud and dis-
tinct; and when it was turned on full,
it was impossible for two people to
converse with each other in the same
toom,

We warmly recommend this com-
bination to radio experimenters and
builders.

as a coupling unit hetween the detector and
the pentode. “I'he use of the choke is prefer-
able to straight resistance coupling; because
the latter reduces the detector plate voltage
to a serious degree. T'he choke, on the con-
trary, docs not cause a great voitage drop;
and by shunting it with the resistance the
frequency characteristic is hnproved. In
other words, the load impedunce on the de-
tector can never exceed the value of the
resistance; whereas, with the choke alone,
the impedance would be considerably higher
at resonance than at other frequencies, and
distortion would result. 'The resistance flat-
tens the chiaracteristic curve, thus improv-
ing the tone quality,

Optional Regenerative Circuits

By studying the diagram, it will he found
that the cirenit design is conventional, so
far as the power supply and audio fre-
quency conncetions arve coneerned.  The
methads of tuning, and of controlling re-

ceneration, bowever, are of suflicient iin-
portance to be described separately. Under
actunal  tests, the radio-frequency circuit

was found very eritical. It therefore offers
a field for mueh further research.  For-
nierly, with three-electrode tubes, a simple
regengrative  cirenit  with  tickler-feedback
functioned very well.  Such a eirenit, used
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Pentode Portable

the Rap10o-CrafFT Laboratories

light in weight, compact, and attractive in appearance, which
the needs of the tourist and gives astonishing volume.

with a screen-grid tube, is illustrated in
Fig. 2. With the type "24 tube, many cir-
cuit eombinations are possible.  For this
reason, we are showing several optional
connections; so that the builder may ex-
periment and seleet the circuit which proves
the best for his particular conditions.

The circuit of Fig. 2 worked fairly well
in this sct. The volume on local stations
was very high, Distant stations could not
be tuned in very well on the loud speaker;
but the sclectivity was pood and the cir-
cuit does not radiate much energy from the
aerial to annoy the neighbers. A 100-foot
acrial, used in making these tests, consisted
of a single wire dropped out of a 12th story
window.

On changing the aerial connection to that
of Tig. 3, locals just roared in. It was
amazing to listen to the enormous increase
in volume with the screen-grid detector
connected in this manner. This circenit has
the disadvantage, however, of radiating con-
siderable energy and causing interference;
but, if it is intelligently operated, there is
no need of producing a disturbance in the
cther,  If the receiver is wsed in sparscly
scttled districts (which is likely on vaca-
tion trips), the problem of interference
with neighboring sets is eliminated.

It may be well to supply two or more
acrial binding-post conncctions on the set,
to suit various conditions.  Fig. 4 shows
an Ideal method using a tapped coil.

A simple three-cirenit regenerative tuner
was cemployed in aking these tests. By
leaving the tickler fixed, and eontrolling
the sereen voltage, as in Fig, 5, a smoother
control of regeneration is possible.  This
method of control may be employed with
any of the other circuits shown, in which
case the tickler and tuning windings may
be placed on the sime insulating tube.

The tuning cirenit of Fig. 3 was sclected

for the wodel adopted, as shown in the
F R I
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]ﬂ ’“ - I - ‘ 000+ MF. _1
é % g
T | >
+ —

dl; g -
T FiG.3

main diagram (Fig. 1) and is used in the
sct shown in the various illustrations,

Construction of the Set

No great pains were taken in building
the set.  VFirst, a suitable carrving case was
selected; this may be homanade, following
the dimensions of Fig., 6. Then the parts
were placedgvherever they would most con-
veniently fit; scenrely fastened to a wooden
base board with screws; and then inserted
in the case. The small dynamie speaker is
mounted on the cover, as shown.  ‘The parts
within the Dox must be arranged so that,
with the cover closed, the speaker will not
interfere. It is not necessary to use the
identical size of case given in the list of
parts; any other case large enough to ac-
commodate all component parts in a com-
pact arrangement will do.

The tuning condenser knob, regeneration
control and line switch are mounted on the

top of the case (when closed) near the car-
rying handle; so that the set may be oper-
ated with the cover closed.  Ventilating
holes should he cut in the case; because the
tubes and resistors become guite hot and
require air circulation.  The aerial and
ground wires and light-line cord pass
through slots in the side of the case when
in use; they can be rolled up and placed
inside when not in use.

By wmounting the parts on a wooden
board, the wiring is made nmch easier. The
set is readily wired by following the schem-
atic diagram.

The values of all of the parts are given
in the list; following from this, sclect com-
ponents of the same type or of similar rat-
ing: and then proceed to mount them on
the base board in the peneral arrangement
shown in the reproduced photograph. The
parts on the board may be completely wired.

(Continued on page 175)

At the right, the ap-
pearance of the A, C,
Pentode Portable sehen
opencd,  The casc is a
little decper than that of
the battery model de-
seribed Iast month; to ac-
commodate  the dynamic
speaker; but its cecight is
the same. AN cxternal
comngctions may be ceith-
draten inte the case.

Tabbid BI [HRMGray T
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Belote, optional connec=
tions; Fig. 3 gives a
Stronger signal, althougl it
radiutes more, Fig. 4 gives
better results, with an
added adjustment; Fig, §
is an cxccllent regencra-
tion control with a fived
tickler, on o 45-wolt tap,
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Up and Down the Waves
with the Scott “All-Wave”

Superheterodyne

An Evening with “DX” stations on the Long Waves
and A Morning with Foreigners on the Short Waves

By MARCELLUS H. GERNSBACK

AVING heard many favorable re-
ports about the new Scott all-wive
superheterodyne receiver, the writer
was delighted at the opportunity
to take one of these powerful 12-tube sets
to his home for a thorough reception test.

The appearance of the chassis made a
hit with the feminine members of the family
at first sight; and some of iy friends were
so taken up with its appearance that they
insisted on calling it the “cocktail-shaker
receiver™!

The location is in the beart of upper New
York City, a place notorious tor mian-made
cleetrie  interference, and not the
hest  reception spot  that could he
desired.  Nevertheless, when the set

The cocktefleshaker' chassis
so dcscribed  because

wus
af its modernistic, all-
chremium finish, It is, hot-

ever. designed  for all the
demands of an exacting sct
owner—including microphone
and phonograph pick-up. as
wwll as recording, eccom-
plished zeith the aid of the
centrol  bor in the fore-
grownd.

LA R TS T O STy

was turned on, interference was found to
he much less than had been expected; a
vesnlt due to the high selectivity of the
receiver and intermediate frequency ampli-
ficrs’ tuning cireuits, no doubt.

The first test wag for tone quality on
local stations.  The set came through this
with flying colors; for the quality was re-
markably fine, from the bass register way
up to the treble range. ‘The dquality, more-
over, was practically unatfeeted by the set-

ting of the volume control; either soft or
lond reception was excellent.

While testing the receiver on local sta-
tions, it was found that the kiloevele eali-

bration of the two tuning dials is very

Before midnight
WBZ—Springfield, Mass.
KDKA—I'ittsburgh, Pa.
WHAS—Louisville, Ky.
WGY—Schenectady, N. Y.
WBBM-—Chicago. 111
W]JR—Detroit, Mich.
CKAC—Montreal, Canada
WLW-—Cincinnati, OQhio
CKGW—Toronto, Canada
WPTF—Raleigh, N. C.
WDB]—Roanoke, Va.
WIP—I'hiladelphia, I'a.
WICC—DBridgeport, Coun.
WLIT—Philadelphia, Pa.
WFBL—Syracuse, N. Y.
WJAS—Pittsburgh, Pa.

After Midnight

WBT—Charlotte, N. C.
WHO—Des Moines, la.
WENR-—Chicago, Il

Long-Wave Broadcast stations heard with the Scott All-Wave Superheterodyne

WFAA—Dallas, Tex.
WRC—Washington, D. C.
WFIW —Hopkinsville, Ky.
WTAM-—Cleveland, Ohio
WTIC—Hartford, Conn,
KYW—Chicago, Il
WOC—Davenport, Ia,
WGN-—Chicago. 1.
WBEN—Buffalo, N. Y.
WAPI—Birmingham, Ala.
Two Mexican stations, one on
910 ke.: the other about 740 ke.
KRLD—Dallas, Tex.

Daytime. (10 AM..5 P.M.)

WIP-— Philadelphia, Pa.
WLIT —I'hiladelphia, I'a.
WICC —Bridgeport, Coun.
WGY—Schenectady, N. Y.
WTIC—Hartford, Conn.
WPG—Atlantic City, N. J.
WRVA—Richmomd, \a.
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SHORT WAVE STATIONS
HEARD
with the Scott All-Wave
Superheterodyne
16.36 WND-—Lawrenceville, N. J.
16.38 GBS—Rugby, England
And other transoceanic phones,
“scrambled”)
16.82 PCV-—Kootwijk, Holland
25.24 WBXK—Pittsburgh, Pa.
2542 I2RO—Rome, ltaly
25.53 G5SW—Chelmsford, Eng.
25.63 FYA-—Pontoise, France
31.38 ....Zcesen (Konigswuster-
hausen), Germany
48.80 VE9CL—Winnipeg, Canada
48.86 WBXK - Pittshurgh, Pa.
49.02 W2XE,—New York City
49,18 W3XAL-—Bound Brook,
N. .
49.50 WBXAL—Cincinnati, Ohio
49.83 WB8XF—Chicago, Illinois
84.50 up—Amateur phoue stations
accurate  over the bhroadeast
band.

Distance Work on Longer Waves

When  this  was  thoroughly
checked, the writer decided to
go fishing for some out-of-town
stations, though without expect-
ing much sueccess, since it was
then only 9 P.M. (daylight sav
ing time) and the date was
June 29—only a4 week after the
longest day in the year. One
must adinit that these are un-
favorable conditions for distant
reception on the broadeast band;
especially in New York City,
with ahout thirty local stations
on the air.

I was in for a surprise, how-
ever; for 1 was able to pick up
a large number of out-of-town
stations with good lond-speaker  strength.
(See  station  list.)  These transmissions
came in, not only loud and clear, but also
with no trace of interference; even when
the distant station happened to be adjacent
to the channel of a powerful local. ‘lne
receiver was obviensly as sclective as any
set need be. This super-sclectivity did not,
however interfere with the recciver’s audible-
trequeney response; as so often is the case
in a highty-seleetive tuner, whieh cuts the
sidebands.

One of the most diftienlt tests in New
York City is to separate WOR, on 710 ke
from WLW on 700 ke, An outfit which
can do this has “rot the goods,” as the
saving goes.  With the Scott reeeiver this
feat was very easy to perform; WLW
could he tnned in with no troublesome in-
tereference from WOR.

During this earlv-evening session, about
35 out-of-towners were pulled in. One
Deasing  feature of this performance was
that all these stations cmne with the sime
strength and quality as the local trans-
mitters,

After T had satisfied my curiosity on
these points of selectivity, quality and sen-
sitivity, T deeided te sit back and enjoy one
of the local programs for a time. This was
(Continued on puge 178)
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A Short-Wave Converter for D. C. Light-Lines

Especially Suited for D.C. Broadcast Receivers

ITHOUT doubt, the superhetero-

dyne  svstemm of  receiving  short
waves  presents  fewer  diffienlt
problems than any other. While

it is possible to construct a complete short-
wave super, the writer believes it preferable,
for the large number of broadceast listeners,
to supply adapters which they can use with
their present receiver.

Many of the adapters put on the market
are hard to operate. Some must be phiggred
into the set and, in many eases, are failures;
beeause of not any famlt in the design of
the adapter, but failure to get the proper
voltages, ete. On the other hand, how many
broadeast listeners today know which is the
detector socket?  And, if the set owner
found the right place to plug in the adapter,
he couldir't do so on account of the shield-
ing.

The adapter here described is powered
from a 110-volt D. C. light-line and, when
connected to any receiver, converts it into
a powerful  short-wave superheterodyne.
With the switehing systemn shown in the
diagram (Fig. 1), it is very easy to reeeive
either short- or long-wave broadeasting at
will,

The converter contains a ‘“36-type first
detector V1 and a ‘Bi-type oscillator tube
V2, The amplilier V3, which works at a
hroadeast radio frequency, and provides the
input to the broadeast set uscd with the
converter, s also a "37. These tubes, which
have been described in recent issues of
Ravo-Crarr, are all of the indirectly-
heated cathode tvpe, tuking 300 milli-
amperes on the filmuent at 63 volts: and
therefore are  specially  well  adapted  to
operation from a D. €, line,

The three heaters are connected in series,
the voltage drop across which will be 189
volts,  Assuming the line voltage is 110,
there will he a difference of 911 volts which
must be dropped. At 300 mills, this re-
quires 3037 ohms resistance: since this is
not a standard size, we ean use a 300-olim
fixed resistor, of 30 watts rating or more,
at R5; with a 10-ohm rheostat in series,

The other voltages for the tubes are
obtained, through the choke coil, direetly
to the plates of the modulator tube VI and
the 11 tube V3,

The plate of the oscillator tube V2, and
the screen grids are fed through the re-
sistor R6; and R4 takes enre of excess
plate current,

This adapter can alse be used on 32-volt
lighting  svstems. Substitute a forty-ohm
resistor at R3: Jeave ont the 30-henry choke
and condensers C10 and C11. Then connect
in “B” batterics as indicated.

Design of Coils
It will be noted that the detector’s toned
input 1.1 and the oscillator coils 1L.2-L3 are
inductively coupled, being wound on  the
same form. The specifications for the plug-
in coils used are as follows:

By W. E. SMITH

Coil 1l Coil 2
‘Turns T'urns
L 25 10
| 5% R 25 10
| 1% R 15 ¥

They are wound with No, 28 5.8.C. wire
on forms 10 dnehes in diameter, and 214,
inches long,

OR the owner of a D. C. electric
[ receiver, this super converter will

be especially convenient, since it
works from the light line, with the
new 6-volt tubes. Converters hitherto
available have heen either A. C. or
hattery operated.

The unit deserihed may be operated
also from a 32-volt domestic lighting
plant; but in that case, it will he
necessary to supply the plate and
screen-grid voltage from hatteries,
though the use of the “A” storage
battery is obviated. The owner of the
latter, however, might also use this
excellent and sensitive circuit, by wir-
ing the tube heaters in parallel instead
of in series.

Coil T.4 is an ordinary shielded radio-
frequeney transformer for sereen-grid tubes,
as used on the broadeast band, For a 1-inch
formn 21, inches long, wind 95 turns of
No, 30 enamelled wire, with a layver of
insulation over the fikument end of coil
Over this, wind 50 turns of 35 or 36 cnionel-
fed wire. The 95-turn winding is tuned by a
sl semivariable  condenser C3, about
LO001-mf,, to the lowest setting of the broad-
vcast receiver—around 1500 ke,

It miay be, however, desirable to tune 14
to a higher wavelength, in cuses where the

receiver is not sensitive or will not tune
below the broadeast band. Tt is best to pick
out a frequeney wheree no station will come
in at any time; in myv location T use either
1485 or 545 ke. DBut, if you choose 545 ke,
vou will have to use a small .0005-mf. ad-
Justable capacity for C3.

List of Parts

Two Pilot “No, J23" 0001-mf. variable con-
densers, C1-02;

One Piot “No. VMB1™ 45-500-mmf. adjust-
able condenser, C3;

One Pilot 3-section (0.2-mf.) non-inductive
bypass condenser, C4-C5-C9;

One Pilot 2-section (0.2-1uf.) non-inductiv
hypass condenser, C6-C8,

One fixed condenser, ,001-nf,, C7;

Two Pidot “No, 9302 300-vatt, 2-mf. fixed
contensers, C10-C'11;

One  series antenna  condenser, .00025-mf.,
C;

One Pilot 30-henry choke;

One broadeast R, F. choke, 60 millihenries
or more, RFC;

One Eleetrad “I'ype C3" 300-ohm “Tru-
volt" resistor, R5;

One 10-ohm rheostat, 17;

Five Inmfernational fixed resistors; 2,000-
olun, It3; 10,000-0hm, Ré; 7,000-ohm, R4,
500-ohm, R1; 300-ohm, R2;

Three hinding posts, 131°1-2-3;

Four UY sockets, one for plug in coil;

Twae Pilot or Silver-Marshall plug-in cvil
forms;

One Silver-Marshall “No. 123" shielded R.
F. transformer, L4;

One panel switeh, Swl;

One D, P. D, T, switch, Sw2
The variable condensers may be ganged

together, TIf they are operated separately,

C1 may be tuned by an ordinary knob; but

(Continued on page 185)

AAAAA.
VY

R4

CABLE-~\\ Sw2
........... koo I
181, LF AMP, | TO
57 “ o | ToeeT O aﬁ:?‘géc
RFC I TO GND, B.C,REC
R "Toerz
¢.]
—
-

S.M, PLUG-IN COIL FORM _J

Fig. 1

This converter, with three of ghe neie 6.3-tolt hicater tubes in serics, was desianed to work twith

a D.C. clectrie reeciver: althouah it will be found ficeible in its appiication.

ic wsed only with @ 32volt line,
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Short-Wave Converter Operation

(PART II)

Some hints on improving reception with these popular accessories

S explained in the preceding install-
ment, the operation of a “super”
converter depends upon 2 change
of signal fwequency; which is pro-

duced, just as in standard superheterodynes,
by the interaction between a lacal oscillator

and the reecived short-wave signal,  The
differenee-frequency  set up. hetween these

must he somewhere in the Jong-wave broad-
cast band (200 meters up); and it is then
handled by the hroadeast receiver just as
it the signal had been sent out from the
transmitter on a long wave.

The Limits of Efheiency

A little reflection will show that a con-
verter cannot work  to advantage unless
the broadeast receiver to which it is con-
neeted is both selective and sensitive.  The
writer wishes to cmphasize this point; for
it is one. of the most important things in
the suceessful operation of short-wave con-
verters—to  paraphrase: *Make suve your
bhroadeast set is right, then go ahead.”

While many receivers of present-day de-

sign are supposed to aftord equal ampli- -

fication and sclectivity throughout their en-
tire tuning range, it has heen found that the
region around 1500 kiloeyeles usually af-
tords the best results.  Therefore, when the
IR.1¢. section of the broadeast set is to
he used as the LF. amplifier of the con-
verter output, th.c set’s dial is to e turned
to this frequeney setting; and only the con-
verter's tuning  dinl  adjusted to tune in
the varioug stations.

Thus logging is possible, since only one
dial, CI (FFig. 1) is necded to tune in short-

ADAPTER

TO B+ OF
CONVERTER

Fig. 4
The method shown affords a methed of tuking
plate voltage from a set for a converter. It
may be weccssary to pass the fead throwgh a
shicld,

By RONALD LEWIS

wave stations.  Of ecourse, if a bhroadeast
signal is found at the selected frequency,
the broadeast set’s dial must be shifted a
few points.  Only under exceptional con-
ditions will it be found necessary to shift
the broadeast dial to a higher setting,

As previously stated, since the success
of the converter depends upon the efficicncy
of the broadeast set, volume and selectivity
adjustiments of the latter should be made
with care.

After all conneetions have heen made and
the assembly turned on, a rushing sound
should be heard.  If this is not present,
the receiver's volume control should be ad-
justed, cither up or down; the latter, to
control cireuit oscillation which may exist
in the broadeast receiver, and may be evi-
dent as a feeble hiss and lack of short-
wave signals.

I'he dial of the converter should now be
turned with extreme cave. ‘This procedure
is of the utmost importance. It nmst be
remembered that, if the broadeast sct is
selective, the econverter will appear to he
extraordinarily more so: and stations will
be passed over if the dial is not rotated
slowely, Taven the loudest short-wave station
that can be received, coming in very strong
at a given position of the converter's dial,
may he tuned out hy a slight movement
of the dial.  (Fig. 38)

f.et us now see what factors exist that
may prevent the converter from performing
satisfactorily.

Faulty Converter Action

Tt will sometimes be found that the con-

verter aets only  as a broadeast  signal
hoogter, instead of a short-wave signal
mixer. ‘This is because the oscillator in the

converter is not perking

The first thing to check up is the tube.
Strange as it may seem, it will be found
to be the trouble maker practically every
tume. 1f you have no means of checking
this up, your local dealer will help vou out.
If the tube is not the eause of trouble, the
plate  and filament  voltages shoukl be
checked.

At this point we enter a new field. Some
converters  use  the “B” voltage of the
hroadeast set; others are run from sepa-
rate "B hatteries; and still others have
their own “I3” socket-power units.  The use
of the “B” voltage of the receiver will be
discussed first.

1f the receiver used is of the sereen-grid
type, the voltage is nearly always ohtain-
able direetly from the screen-grid lead of
a tube,  The looped end of the insulated
converter lead, designated  for that  pur-
pose, nust be tightly wound over the sercen-
grid prong.  Or, if a lug is at hand, the
tead should be soldered to it and placed

wWWWwW. americanradiohistorv.com

on the prong, making sure that the con-
tact is solid. It has been found that a con-
nection made to the last RF. amplifier
screen-grid tube affords the best results;
since the supply voltage 1s usually most
constant at this point. (Fig. +)

If the receiver uses only the “general

CONVERTER BROADCAST REC.SET

15 - 30 METERS
20,000-10000 KC

200 - 545 METERS
1500 - 550 KC,

Fig. 3
A division on the converter dial covers a hun-
dred kilocyeles, as against ten kilecveles te o
division on the sct.

purpose” types of tube, sueh as the *26 or
27, the plate voltages are taken from any
one of the plate supply ¢ircuits (in the
radio-frequency seetion, of course).  In this
case, where the voltage is pretty high, it
is well to insert, for a contral, a variable
resistor of about 10000 olis, and to hy-
pass it. ‘Too nmeh voltage mav ecause the
tube cirenit to oscillate strongly, causing
the same general effect as insuflicient volt-
age.

In bhattery sets, the same methods of
connection are followed for either screen-
grid or standard type tubes.

Current Supply

Now, if you find that vou cannot pick
up from your receiver a potential above
40 volts, a separate hattery may be intro-
duced,  Tts negative post eonneets to the
ground and positive post to the “B4 lead
of the converter. When doing this, it is
also advisable to connect a 1-mf. eondenser
hetween it and the growd, to prevent cir-
cuit oscillation.

Converters necessarily occupy little space,
into which the components will he almost
crammed. A mistake in wiring is therefore
easy, and frequently ocenrs.  13e sure that
the filaiment transformer’s priwary-second-
ary leads are not reversed.  Keep this in
niind  when constructing or servicing con-
verters.

If the converter (as shown in Fig. 1)
has a  built-in plnte voltage supply, the
reclifier tube, which may be cither of the
27 or the ’80 type, shonld be checked. The
227 type tube as a rectifier is becoming
very popular, in view of the resulting com-
pactness; because, also, only a small power
transformer is needed.  Ordinarily, when
nsed as a rectifier, the "27°s plate and grid

(Continued on page 185)



www.americanradiohistory.com

September, 1931

RADIO-CRAFT

161

Pentodes and Their Use

(PART II)

How to replace old-type power tubes with pentodes; and an
explanation of the characteristics of the pentodes now available.

ART ONE of this article pointed out
briefly that the pentode, with its high
amplitication, feeds direetly out of a
detector, giving an output larger than

that of a three-element tube with similar
R CONTROL =&~
\
sy & 6RID,G1
G {S(REEN OR S
Pl 1P< 32.5 ] PACE -
ot | CHARGE GRID,G2
f?/ 5
: Sy o
2 » LOM{' 3
Y \ KPOST | gurpur &
OV o oy
o FILAMENT ; PLATE
lEc.c'zz- 72.53‘ {CATHODE )
OO SUPPRESSOR- OR
Rt + (ATHDEGRID, G 3
Fig. 4

Left, the fundamental connections of a pentode

circuit; right, a cross-section  horizontally
through the clements,
voltages. For full utilization of the output

of & sereen-grid detector, two direct-coupled
amplifiers were shown; one using o single
#7-type tube; and one of the push-pnll
type.  The latter is espeeially novel, being
the first shown in this country.

It is interesting to note that, with this
circuit, and with no more plate voltage
than necessary for the "$5-type tnbe, it is
possible to oblain a power outpot ot 5 watts
with an input signal on the grid ot the
first pentode of only 16.5 volts (peak). Thus,
if the voltage gain of the "2b-type screen-
grid input stage is at the low order of
100, and the signal on the grid of the first
stage only 0.165-volt (peak), the aplificr
will be working up to the limits of dis-
tortion in the pentode autput stage.  With
larger inputs, the grids would draw current.
(‘The pain in the average divect-coupled
amplifier is generally pgreater than 1003 so
that the input signal under this condition
will be less than the calenlated vadue)

It is the purpose of this article to analyze
the efliciency of the pentode, and to explain

‘a7 a7

SVOLT wiNOING
ON P'W'R. TRANS.

FOR'71 A’s
'8;'
A -
200 =
OHMS

Fig. 5
Push-puil 5-1olt tubes are easily replaced by
tuwg '47-type pontodes with filamewts in series;
biased by a 200-0hm resistor.

By C. E. DENTON

the peculiarities which must be taken inte
consideration in the design of its associated
circuits, in order to ohtain the desired re-
sults of high volume and guality.  First, the
construction of the tube miust be considered.

Pentode Design

In Fig. $+A the clementary electrieal eir-
cuit is indicated; while Fig. 4+B shows the
five electrodes in their proper relationship
to cach other, as seen from above.  In di-
mensions, the A.C. pentode (47) tube is
the sine as the 45 tvpe, but it has a tive
prong hase.

The eficieney, with which power variations
in the outpnt cireuit of any tube are con-
trolled by grid-voltage signal changes, is
limited by the introduction of distortion.
For undistorted power output, the plate
power changes must he symmetrical with

ll-'.OI-MF. TIA
b rur
2000 g
OHMS
LSMEG. W
.3 4 ME 5 YOLTS
A~
"
= B4 180V
O1-MF (0 38 25-30HENRIES  2MF.
-» Y \

—H

= ;"‘_1

QUTPUT
8- USED T
e ] < 1
¥ [
asmr -l L - b
2y’ L 1
B4+ 13570
1285 OHMS /== “ B+ 180 V.

L—_:

Fig. 6
A singlc '45 say be repluced by a 38, with
loteer maximum outpit, but more volume eon
weak  signals.

the changes in the grid eiveuit; and the grid
input potentinls must he of such a value that
the peak values do not exceced the bias
applied to the grid.

The introduction of the space-charge prid,
as in the regular “screen-grid” or 24 tube,
nullifies only the cftect of the “space-charge”
hetween the filiment and the control-grid;
it materially augments the action of the
tube as a voltage amplifier, but offers
no advantage in power amplifier cirenits he-
cause of the high value of the “secondary
cuission.”  That is to say, electrons strik-
ing the plate at a high speed knock out of
it additional electrons, which are attracted
back to the screen-grid.  ‘This electron clowd,
the “secondary emissimn” materially re-
duces the flow of electrons, thus lowering
the plate current.

www americanradiohistorv com

In the pentode, the outermost or “sup-
pressor” grid between screen-grid and plate
is conneeted to the ecathode, which may be
the filament inside the tube. Being at the
same average potential as the filament, the
suppressor-grid has practically no cffect on
the flow of clectrons frem the filament to
the plate; it is, however, negative in re-
spect to the plate. This potential differ-
ence (between suppressor-grid and plate)
is equal to the instantancous plate poten-
tial; consequently, sccondary-emission elec-
trons, leaving the plate under the bom-
bardment of the electrons from the cathode,
find that the path back through the sup-
pressor-grid is a ditticult one. The greater
portion of these electrons return to the
plate.

The Pentode as a Replacement

Miny Service Men and experimenters will
want to veplace '71As or *45s by pentodes
in standard radio sets and phonograph am-
plifiers.  The first thing to be done is to
replace the four-prong UX  sockets with
those of five-prong UY type. The pentode
tubes are so based that the filwnent ter-
minals are conventional; the control-grid
connects to the »G” terminal and the sereen-
grid to the "K.” The plate connection is
the same as in the *27 type.

Of course, the filument requirements of
the types 45 and "#7 tubes are identical.
In commereial radio sets  with  push-pull
TIA’s, which arve to he changed to use
pentodes, connect the filaments of two type
47 tubes in series across the S-volt filament
supply, and the biasing resistor (200 oluus)
hetween the center-tup and “B—".  The
additional filinnent drain will not materially
atfect the operation of the power trans-
tormer; since these windings arve generally

STANDARD
45 PUSH-PULL
OUTPUT, TRANS.
0\-MF,
T

5= 10
MEG REPRO
DUCER
SEC.
| 5V. WINDING
e T /
25 v $
MF. _’; 0000 ~ I
625 ‘B+135 10
-
OHMS B47180 V.

Fig. 7
This unusual cireunit will moke a good replace-
ment for pushepuil '71.4s; wote the 'I8s aore
paralleled.
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under rated; the total filament current con-
sumption would be 1.5 amperes (Fig. 5).

The writer recommends the use of a single
type-"38 pentode in place of a single type-
TIA tube operating in ALC. sets, (Fig 6)
atthough the formwer tube is not designed
for A.C. operation.  The type "38 tube has
its control-grid (like those of the 24 and
'35) connected to a cap on the top of the
tube; and it plugs into a type UY or 5-
prong base; the “K* terminal of which is
the cathode, ©“G" the screen-grid, “I" the
plate, and “F, I,” the two heater conncc-
tions.

For the grid-bhiasing resistor, use a 1,500-
ohm wire-wound nnit with adjustable con-
tact. In fact, for experimental operation,
the usual 1,500-olmn resistor of the *71A may
be retained.

For battery operation, the type "33 with
a suitable filiment resistor (say, a 75-ohm
rheostat, on G-volt storage “A™ supply), or
the type 38 tube connected directly across
the battery, may be used.  Use the same
cirenit as shown in 1'ig. 613, substituting
the fvolt supply for the output of the
AL secondary.

Tube data (voltages, current, ecte) are
shown on page 739 of the June, 1931 issue
of Rapio-Crarr.

In substituting push-pull *t7°s for push-
pull *71A%s, as shown in VFig. 5, the output
device may remain the sawe at a slight
loss in power outpnt; or one of the push-
pull pentode output transformers designed
for this scrvice may be obtained from the
manufacturer of the reproducer.  Again,
this transformer may be obtained from cer-
tain manufacturers of pentode output units,
as mentioned above,

IHere is a circunit (Fig. 7) which should
gladden the hearts of tube makers, being
a chanee for the sale of two type 38 (or
“cathode™) pentodes. It is an ingenions
method of obtaining good matching of the
output circuit of two type-’38 tubes nsed
in place of push-pull *71.\’s; the final cir-
cuit gives parallel, instead of push-pull op-
eration of the °38's. Output transformer
T will be a standard type 45 unit, offering
in this arrangement an approximate match
to the two *38's.

Biasing Resistor Values

The value of the biasing resistor for the

single '4% or I’/ pentode should be, theo-
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Fig. 9
This currve shows the cffect of varving plate
loads on a I’Z or ’A7 tube; as regards potoer
output I'o, and sccond- and third-harmonic
distortion, H2-H3 respectively,
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retieally, 418 ohms. This value is ohtaincd
by dividing the proper bias, 16.5 volts, by
the combined plate and sereen-grid current
(32 milliamperes plus 7 milliamperes equals
39 milliamperes). A standard 400-ohm re-
sistor is suitable; because the center-tap
resistor across the filanent adds slightly to
its value. When pentodes are used in push-
pull, the biasing resistor should have half
the value of that for a single tube, or 200
ohms.

IFor the '38 tube, a similar ealculation in-
dicates a value of 1,285 ohms for a re-
sistor biasing one tube, or G40 for one car-
rying the current of two tubes,

As the actual voltage gain of the pentode
is about 14, compared to approximately 2
in the type ‘45, it is necessary to use a
very high capacity to bypass the biasing
resistor, to prevent “degencrative” effects
at low audio frequencies.

The great voltage pgain causes large sig-
nal veltages te appear across the biasing
resistor and, since the latter is common to
hoth the plate and the grid circuit, unless
it is bypassed by a suitable capacity (in
a single- or parallel-tnbe connection) the
operution of the tube will be crratic and
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Fig. 10
The line 113 (third-harmonic) shows distortion;
the Iine Ko the best value for the ontput load
of a PZ or 37, at various plate voltages.

the qualits of the output poor, (This pre-
caution, however, is not necessary in push-
pull arrangements, for reasons which have
been explained at length in Mr. Messing's
series on the push-pull ecircuit, previously
cited.)

At least 4 mf. of capacity should he wsed
across the biasing resistor, and much more
if possible. A new type of cleetrolytic
condenser, with a value of 23 mf, gives a
high degree of efficiency at nominal cost and
in reasonable space.

Many of the commercidl rececivers employ
a resistor (R, IYig 8) in series hetween the
high-voltage *B* supply lead and the screen-
grid connection of the pentode. The pur-
pose of this resistor is to apply the same
“BB" wvoltage to the screen-grid as that which
appears on the plate after the drop throngh
the output transformer, In servicing re-
ccivers of this type, if the screen-grid re-
sistor has been burned out, simply short-
¢irenit the burnt-ont resistor; for the volt-
age drop in the output transformer is not
so great that it seriously interferes with the
operation of the tube.

The insertion of a 1- or 2-maf. condenser,
hetween the screen-grid connccetion and the
center-tap on the filament of the pentode
tube, (Fig. 8) will generally tend to sta-
bilize the action of the andio end of the
set as a whole; it tends to prevent any of
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Fig. 8
Observe that the biasing resistor of a single
pentode is low in wvalue; and a lhigh bypass
capacily is therefore necded, to be an effcctive
shunt.,

the signal voltage, appearing on the screen-
grid, from feeding back, through the com-
mon power supply, to other portions of the
receiver.

Sorue  receivers obtain  biasing  voltages
from a voltage divider; in which case the
total current consumed by the receiver, plus
the bleeder current of ‘the divider, flows
through the biasing resistors. Some means
must be employed to de-couple the grid
circuit of the pentode tube; so that re-
generative or degenerative action will not
distort the frequency-response characteristic
of the audio system.

Choice of Output Coupler

The selection of the output coupling de-
vice is a critical one; although quite satis-
factory results have been obtained with the
standard output transformers and chokes,

The load in the plate circuit for maxi-
mum undistorted power ontput should be
7,500 ohms for the types '47 and '33 tubes;
and 15,000 ohms for the type '38. A 30-
henry choke at 60 cyeles las a reactance
of about 10,800 ohms and, as the direct
current for the plate of the tube flows
through this winding, the reactance will he
lowered with the drop in inductance. Thus
the 30-henry choke, in conjunction with a
2-mf. condenser, is a fairly satisfactory out-
put coupling.

This method of coupling is quite satis-
factory with superselective receivers which
display marked tendencies to sideband cut-
ting. Receivers having this characteristic
do not deliver large grid-voltage swings at
high audio frequencies; thus compensating
the inerease of output which tends to oceur
in the pentode at high audie frequencies
by reason of the increase in the reactance
of the output load with the increase of
frequency.

Qutput transformers should be selected
(and now can be obtained from various
manufacturers) to couple the pentode to the
reproducer.  The frequency-response char-
acteristic can be more readily held within
definite limits by the use of the moving-coil
or dynamic type of reproducer; for the
load impedance of the voice coil does not
vary to such a wide extent over the audio
range, as that of the magnetic type.

In push-pull operation, cffecting even-
harmonic cancellation in the ontput trans-
former, the total load for the types ’33 and
‘#7 tubes should be 15,000 ohms, and 30,000
ohms for the type *38 pentode. Other values
of impedance may be utilized, caleulated for
the minimum generation of odd-harmoenic
distortion, hut in the case of the type ‘38
pentode it is recommended by the writer
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that two of these tubes be uwsed in parallel,
instead of push-pull, for the smme relative
degree of fidelity.

Plate Loads and Quality

In usual practice, the three-element tube,
or triode, has in its plate circuit an external
load equal to twice its internal AC. plate
resistance Kp; this value gives the maximum
undistoried power output.  The external
load of the pentade, however, should be
about one-quarter of its internal resistance
Rp. ‘This will be appreciated on examina-
tion of Iig, 9, which gives the curves ot
output waltage and harmonic distortion for
varions plate loads of the tvpe P74 pentode
(which is equivalent to the 47 for prac-
tical purposes.)

In this graph, Po represents the funda-
mental or input signal fregueney; H2 the
second  harmonie of the fundamental, and
H3 the third harmenie.  The creation of
the harmonies in the action of the tube gives
rise to distortion: the degree of which, ac-
cepted as penmissible, linits the “undis-
torted” output.  The rapid drop in H2, as
the plate load is increased, reaches o very
small value at 7,500 oluns and then increases
again until, at a little over 16,000 ohms, it
intersects the fundamental at 2.3 watts. ‘The
third harmonic H3 increases eontinuously,
until Ro is approximately twice the load
impedance  for  minimum  second-harmonie
distortion; and beyond that it falls oft again.

The use of the pentode in push-pull am-
plifiers with the proper output transforiner
will of course rednee the second harmonie
distortion of the ontput stage; but the load
must still be in proportion to minimize the
third harmonic output,

Output transforiuers or chokes must have
some means of regulating  the “effective
load” in the plate cirenit; so that, at the
higher atdio frequencies, the annonic dis-
tortion will not be augmnented hy the in-
erease in the impedance of the load with
the increase of frequeney,

Iigr. 10 indicates the undistorted output
of the P7 and 47 pentode when operated
at various plate voltages; it also shows
aptinnmn load impedance for mininnm see-
ond-harmonie distortion and the degree of
the third bharmonie present. It is a note-
worthy  fact that the harmonie distortion
does not inerease proportionately with the
input; but, as the maxinmm input is ap-
proached, the harmonic content of the out-
put increases at o lower rate

RADIO-CRAFT

Figuring P'entode Amplification

The formuli used in caleulating the volt-
age gain of a pentode is the same as that
used for a triode; it may be expressed as
follows:

mu 7o
m! = ——
R, 4+ 74

Where mut is the voltage amplification:

mu is the amplification constant of the

pentode;

7o is the output impedanee, and;

R, is the plate to filiment impedance of

the tube.

Tt may serve to elarify this simple torula,
in the mind of the reader, take an
example and work it out.

However, before we ave ready to make
our calculation of the voltage gain of the

to
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Observe the stecp “slopc’” of the Eg-Ip char-
acteristic, showeing the hiah mutual conductance
of the pentode.

pentode, it will he necessary to have avail-

ible all the vperating characteristies ot the

tube.  These nre tabulated below, for the

“PLT type.

Filament potential, 2.5 volts;

Filimuent current, L5 amps.;

Plate potential, 250 volts;

Plate current, 325 v

Control-grid negative hias, 16.5 voltsg

Space-charge-grid potential, 250 volts;

Spice-charge-grid current, 7 ma,;

Suppressor— (or “cathode—") prid poten-
tial, 0 vaolts;

5

5
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Ilate impedance, 38,000 ohms;
Transconductance, 2,500 mnicronthos;
Amplification factor, 955
Power output, 2.5 watts,

Referving to these constants, and substi-
tuting the values in the formula, we derive
the following data:

95 x 7,000 665,000
mul — ——— e — e —
38,000 4 7,000 45,000

1479 (volts) gain

We now are prepared to make the fol-
lowing comparison between the triode and
the pentode:

Pentode Triode

“PAY 15
Voltage gain .. 14.7 2.3
Input signal (peak) volts... 165 50.0
Output, watts ... 2.5 1.4

The specified ontput from the '45 is that
obtained with an external load, in the plate
virenit, equal to twice the internal A.C. plate
resistance.  Both tubes are operated at 250
volts on the plate.

Power Sensitivity

Stuirt Ballantine has defined the power
sensitivity of o thermionic valve as the ratio:

5«¥VPo + EZ"

where S is the Power Sensitivity;

Po is the power delivered to the load;

Eg' is the RMS. value of the AL sinu-
soidal voltage,

A comparison of the “power sensitivity”
S of the new pentade with various modern
power tube is given, as follows: it will be
seen how high the figure for the pentode is.

Tube Ep Ly I'o 5

N2 sswreea 137.0 10.5 195 0594
TIA 180.0 40.5 700 0292
S . 250.0 50.0 1.600 0358
Wior P4 L. 250.0 16.5 2,500 1360
i T 150.0 81.0 +.050 0239

The pentode, while not an ideal tube, of-
fers mwany practical advantages, cespecially
in the small receiver; the outstanding ad-
vantage being greater volume with reason-
able tone quality. Forthcoming issues of
Rant-Cuarr will contain additional intor-
mation about this interesting type of tube
Meanwhile, the references previously men-
tioned in this article shonld he consutted.
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The three standerd types of peatodes, now available in the dmerican market, have differing characteristics, et their curves exhibit a family resem-

blance al difcrent values.

These curves, plotted for the “Speed” tubes, will be informative to the technician whe will stwdy them carefully, and

compure them with the corresponding characteristics of other poteer tubes.
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Single-Control Design for
Superheterodynes

Some information on recent developments which
will interest the constructor

By C. H. W. NASON

OME new facts concerning the soper-

heterodyne cirenit are stitl lacking in

clarity, so far as the technician is

concerned. Tt is the writer's purpose
in this paper to eram as much information
as possible into a few words; and the reader
must bear up under the strain as we skip
werrily from fact to fact.

In the nermal hroadeast receiver, two fac-
tors involving the terin “selectivity™ are en-
countered.  Iirst, we are concerned with
sitnple or wwmerical seleetivity, as deter-
mined by the relative “sharpness” of the in-
dividual tuned circuits involved, and their
number (Fig. 1),

Also, since the adoption of the screen-
grid tube, we have had to deal with a factor
involving  “cross-talk,”  or  “cross-modula-
tion™ by a strong undesired local carrier.
Where we are seeking to avold “eross-talk,”
we are coneerned with the numervieal selee-
tivity factor of the circuits ahead of the
first R.F. tube's grid. Except in isolated
neighborhoods, far from all broadeasters, it
was fairly well established that one cannot
expect freedomn from the effects of cross-
modulation if less than two tuned circuits
precede the first tube.

Use of Variable Mu Tubes

The new “variable mu” tube has, of course,
changed this; and we may now operate sue-
cessfully receivers with a single tuned vir-
cuit ahead of the first tube, or even with
an antenna coupling of the untuned type,
familiar to those who have worked with
the ecarly single-control reecivers, It s
certain that no receiver may be operated
suceessfully in a congested area with an
untuned antenna coupling, unless these new
tubes are enmiployed,

We are therefore concerned, in  tuned
radio-frequeney receivers with sclectivity of
two kinds—or with one kind if we nse the
new  tubes. Fyven thongh we employ the
variable-inu tube with a snperheterodyne re-

VOLUME

FREQUENCY
Fig. 1 o

The well-krnoten curves of sclectivity: .1, that

of a single cireuit; B, that of three. The

wider the bottom of the curve, the more oppor-
tunity for “‘cross-modulation.”

ceiver, we must consider the “image-fre-
quency  seleetivity,” of which  you have
probably heard, and to obtain which it is
essential that the numerical seleetivity ahead
of the first detector be of a relatively high
order.

The entire hasis of superheterodyne op-
eration is the fact that two oseillutions may
be combined to produee both sum- and dif-
ference-frequencies, and  that one of the
Jatter may be amplified in a fashion more
economical than is usual with tuned RIS
reeeivers.  In order to receive a 1000-ke.
signal, we cambine it with a loeal oscilla-
tion of 1175 ke, and amplify the resultant
175-ke, oscillation which (as the difference-
frequency) is present in the mixing cireuit.

Note now that, should another oscillation
differing  from the local-oscillator by 175
180°
1
o 1
I
z
-] |
x
w
4
F
175
KC. |
o y
1675 1500 728 550
FREQUENCY
Fig. 2

The ideal fnot actual) tuning curze of a super-

heterodyne ubsolute  strasght-line-frequency

variation with the oscillator 175 kilocyeles above
the detector tuncr.

ke. or from the desired station signal by 350
ke, be present in the wmixer, modulator, or
first-detector cirenit, an undesired 175-ke.
component (the “image frequeney™) will be
fed into the LE. amplifier.  The mgnitnde
of the signal rayuired to produee this type
of interference is small and, inasich as
it is received ahead of the mixer cireait,
no ameunt of numerical scleetivity in the
intermediate, 175-ke, amplifice stages will
assist in ridding us of it. It is necessary,
therefore, to inelude at least two tuned cir-
cuits ahead of the mixer stuge in a super-
heterodyne receiver; even though we may
employ the variable-mu tube to aveid the
cffects of “cross talk.”

Single-Control in the Super
In the original single-control superhet-
erodyne receiver, single control was achieved
by placing in parallel with one of the tuning
condensers, or the oscillator condenser, a
midget condenser which was varied hy
means of an eccentric cam attached to
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The tuning civcuit described by Mr. Nason.
Constants for single-dial tuming are given in
the tert.

the main tuning shaft. This eccentric was
cut to any shape necessary to the alignment
of the circuits, but the cutting of these
cams was a tedious process and hardly
suited to production needs,

It then seemed probable that the use of
straight-line-frequency condensers, with the
inductance values in the tuning and oscil-
lator cirenits proportioned to give tuning
curves separated by the desired heat-fre-
gueney, would produce the desired cffect.

Unfortunately things are not quite so
simple in practice, although the theory was
perfect.  The tuning curves of the oscil-
Intor and tuning cirenits must be as shown
in PPig. 2, and this relation must be held
constant within exceedingly narrow limits,

In cases where the difference-frequency
is low—that is to sayv, where the interme-
diate-amplifier stages are operated at some
frequeney below 100 ke.—the use of straight-
line-frequency=condensers offers a solution
to the problem. The stringent cirenit re-
quircients of the superheterodyne, however,
demand  a somewhat  higher  intermediate
frequeney; and  we Immediately run into
difficultics in dealing with circuit capacities
and siall inductance variations, which begin
to affect the efficieney of the system as the
intermediate  frequency At 175 ke,
a small variation in the total capacity of
either circuit will result in a beat-fregueney
which is so far off, from that to which the
intermediate amplifiers are tnned, that it
causes a total loss of the signal,

We may, however, by a careful control of
the induetance valnes and the stray capaei-
ties, employ a condenser having a speeially-

rises.

shaped rotor such that it gives a straight-

line variation in oscillator tuning, in the
manner illustrated in Fig, 2.

This is a strictly factory production
proposition which requires fine control of
all contributing factors, and is decidedlyv
not for the home constrnctor.  Some enter-
prising manufacturer might achieve fame
and slight fortune by offering the fan a
unit comprising condensers and coils cali-
brated at the factory, The fortune involved
would be small compared with the fame—
and fame is an assct of rather intangible
vialue in these days of commercialisin,  The
answer to the problem is given by the use
of a network of the type familiar to those
who have worked on the new supers or
studied their circuit arrangements,
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A Circuit-Balancing Arrangement

Fig. 3 shows the elementary arrangement
of & mixer circuit to be employed in pro-
dueing a beat of 175 ke, at all points in
the tuning range, between an incoming sig-
nal and a local oscillation, ‘The incoming
signal may lie within the range from 550
to 1500 ke, and the range of the woscillator
will vary at the same time over a range
from 725 to 1675 ke, The theoretical con-
siderations involved are too complex for
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A method of coupling designed to yive wood
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review here, but it will suffice to sav that
a tule for the type of network shown in
the circuit has heen worked out experi-
mentally,  This states that, if the tuning
condensers C and C1 are alike, and C2 is
made just twice the value of C at its maxi-
mum setting, for an oscillator inductance
22% less than L1 (this value is not eriti-
cal) the rate of change of the total capaci-
tance in the oscillator circuit will be such
is to give effectively the tuning curves out-
lined in Fig. 2. The two small variable
capacities C3 and C+ are sinply midget
condensers of the usual type, which are em-
ploved in aligning the cireuits at the Tigh
ind low wavelength ends, respectively, of
the tuning range.

The trinnner condenser Ct, across the
tuning  section of the oscillator nelwork,
adjusts the minimum capacity of the sys-
tem, and thus efieets an alignment of the
oscillator eircuit at the high-tfrequency end
of the range. The other trinuner C3, across
the fixed condenser, serves to effect a sim-
ilav alignment at the low-frequencey end of
of the spectrum. Tracking throughout the
mid-range will be perfect enough to avoid
any necessity for the use of a manualdly-
opernted trinmner while tuning. (Compare
the circuit of the Phileo “111," showen in
Data Sheet 5 in the July issue of Iamo-
Curaer)

Purity of Oscillaticos

It matters little what type of oscillator
is emploved, so long as its outpnt is sub-
stantially free from harmonics and it will
permit of changing tnbes  without scrious
disaligniment of the circuits,

The cirenit shown has been employed in
one of the more recent commercial supers.
The present writer claims sponsorship for
the idea in the popnlnr press, as it was nsed
in the design of a signal generator deseribed
in Redio Kngineering o vear ago. ‘I'he idea
is not, however, original with himg for it
was shown to him some vears ago, and has
been since employed in every oscillator he
devised, because of the remarkable merit
of the system, so far as frequeney stability
and harmonie autput are concerned.  This
is particularly true in hatterv-operated sets
where the changing voltages, due to run-
ning down of batteries, will seriously affect

(Continued on page 182)
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Short-Wave Inductances and
How to Figure Them

(PART 1I)

T high frequencies, the inductance of
a coil is less than at the lower; in
addition, capacities are slightly tess.
The first effeet is due to the »skin
effect,” which keeps current from flowing
at full density in the interior of the wire;
the second to the fact that no diclectric is
perfect. However, neither variation amounts
to more than seven per cent, at most, and
they may be neglected in the approximations
which are made here; since outside capaci-
tiecs and inductances are more important
than slight variations in the short-wave coil.
\s stated in the preceding installment,
the short-wave bands are usually coverad
by from three to five sets of inductances.
Muore efficieney may be obtained by “spread-
ing the bands”; hut more coils and more
changing are required.  Four seems to be
the most popular mmiber.

Determination of Inductance

Suppose our hands to be from 13.6 to
30 meters; from 27.3 to 60 meters; from
57 to 111 meters; and from 103.4 meters to
200 weters.  (The tuning condenser does
not give the same ratio over the higher
band, beeause there is a larger coil capacity
in shunt across it.)

Qur top 1AC product, for the lowest hand,
is 253.2; that is, the produet of the maxi-
mum capacity of cur tuning condenser (plus
the distributed capacities around it) by the
inductanee of the coil, must be at that fig-
ure.  Sav we have a 100-nmunf. condenser;
its minimum capaceity is 6 mmf., and the
total miscelluneous capacities are 18.3 mf.
Our coil, at maximum, is resonated by a
total of 1183 mmf, capacity in parallel;
it must therefore have inductance of
2.1+ microhenries,

A two-inch coil, wound 11 turns to the
inch, will have an inductance, according to
our first formuta, of 2.3 microhenries, with
514, turns: according to the second, slightly
less.  However, and as a matter of fact,
it is probable that some of this will have
to come off.  Qur leads have not only dis-
tributed eapacity, but also inductance; and
this is impossible to caleulate.  We may
also find it difticult to tune down to our
theoretical minimmum of 22,000 kiloeveles;
below 15 meters short waves begin to pre-
sent special dificnltics.

The accompanying tables of inductance,
for different windings, are based on theo-
retical calenlations and cannot be taken as
practically accurate to the degree that a
tnble of bhroadceast-wave coils is accurate.
But it will he a guide to some extent; es-
pecially as the waoves are longer.

With larger coils, the residual capacity
of our circuit is somewhat larger. At 60
meters, our LxC figure is [015: we may
therefore figure on an inductance of 8.4
We shall require about thirteen turns, For
111 meters, the LxC is 3,500; about 27 turns,
spaced 17 to the inch, are indieated. The
highest band, rcaching to the broadeast
range, corresponds to an LxC maximum of,

an
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say, 11,500; and around 45 turns, spaced
33 to the inch, should cover this.

The minimum of cach band, however, is
less easily predicted at short wavelengths,
because it is affected more by unpredietable
circuit connections.  Even with accurately
calibrated condensers and uniformly wound
coils, painstaking adjustment is  usually
necessary to make the dials of short-wave
receivers track.

For the further information of our read-
ers, we also republish the eoil data of va-
viarious well known sets and kits for com-
pircison,  ‘The bauds covered are approxi-
mated.

Inductance of Leads

For instance, straight wire has induc-
tance; this increases in greater proportion
than its length,  Six inches of straight No.
26 wire has an inductance of about one {fifth
of a mierohenry; 24 inches, 0.924-micro-
henry; 48 inches, 2.02 microhenries.

If we wind the 2¢ inches into six turns
of a 1Y-inch ecoil (spaced 17 to the inch)
we inercase the induetanee only to 1.57 mi-
crohenrics; the 48-inch length with twelve
turns will go up to 443 microhenries.

(Continued on puge 186)

TABLE V1

DESIGN OF COFLS USED [N SROPT-MAVE RECEIVERS:

Pllot "Super -Fasp:" tunlng capacities 180-amf.(mex.) Ln serles
T T 7 with 0l-af,, pegensration capacity 250 waf.

Dlaaeter of form, 1-3/8 loohes.

Meters Antenra Couplsr Detecter Coupler
Coverad Turne Grle Tiokler
{apprax,) (epaoet 1/8 10.)
14.8.27.0 ad po. 24 D37 3 MO.24 DSC 4 No. 24 DSC
26.6-50,0 (2 I ? B @ B2 @ W s
«8_100 o} - ] gt N e £
100-200 [T T T L i ys @ &

wammarlund: for tuning oapacitiss 125-amf,; regensratioa 100 mmf.

Diameter of form, ! lachee, Wiadinge separsted I turn.

netere Crid Coll Plate Cotl

Turoe Turha
1824 3 Bo. 16 DSC $ mo. M D, 5. cC.
2240 ' s E 5 o -
35-85 13 i (] - =
0110 2¢ xo. 18 * 12 wo. 18 ®

No. 16 wira tpsced 11 turas to ineh; We. 18, 17 turna,
varisble primary of & two-lnoh turns,veed with «ll oeile,
1o 1 13/16 loohes 1o dlamater, hinged.

Stlver.mmrshall “Widget®: for 140-emf. tunloag ospmoitiee.

Dinmetor of form 1 Ineh; primary (tlerler)
wouud in slot. Forme threaded 3% turss to

insh. .
Watsrs: Tuned Seaonisry Primary
Turns Turoe
18-31 [T 52/
30.5T 13} 12/
55-104 25} 1213
103-195 oh 28 2/3

" Craft -son” tube-taes solls, home-made. Forme 1 3/8-insh.
o Tuolng eamoity St.asf, Hegeneratios espe-
eity, ssms. WIndinge sepwrated 1/8-losh.

Weters TNoed Sevoidery Tlckler
Turze Turus
1825 T no,28 pec ¥ yo, 28 DCC
25-35 o ® & 10 = s
3648 " o - 16 L -
«5.63 20 . ’ 18 ¥ w
5100 - W s © = -
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The Design of Power
Transformers

With tables and charts for the easier finding of wat-
tages, voltages, number of turns, wire sizes, elc.

By C. W.

IIEN, some time ago, the writer

first thought of preparing an ar-

ticle on the design and construe-

tion of transtormers for the power
supply of radio receivers, some doubts arose
regarding the usefulness of such a collec-
tion of data. However, on making a survey
among o number of Service Men, it was
found that a great deal of interest would
be shown in the actual details, without too
much mathematics.

For this reason, a number of tables and
charts bave been developed from the usual
transformer formulas.  (Trial coils have
been made, to verify the results.) In this
way, much tiresome calculation has been
eliminated; and, since the charts cover a
wide range of power requirements, it is felt
that the construetion of the transformers
cemmonly used for power-supply purposes
has been covered. The usual description of
the theory of operation has been dispensed
with, since it is assumed that the reader
is familiar with these fundamentals,

In general, two types of transformers are
in use; hoth are shown in IFig. 1. The “core”
type of construetion is the more convenient
to assemble; the “shell” type is more com-
pact.

Determination of Wattages

It is customary to rate transformers in
watts; the wattage required for the opera-
tion of a radio receiver may be determined
with the aid of the first tables. Table I
gives the filament currents and wattages
drawn by standard tubes, not forgetting
the consumption of current by the center-
tapped  resistors. From this the ecnrrent
drawn by each low-voltage secondary wind-
ing may be determined; including that for
the rectifier.

Fig. A
The *‘shell” txpe transformer above has been
insulatcd with empire cloth betieeen windings.
It is highly efficicnt,

PALMER

In addition to this, there is the high-
voltage winding which supplies, through the
rectifier, direct current to the plates, screen-
grids, cte., of the set, The general nceds
of the recciver may be determined by add-
ing together the plate wattages of the dif-
ferent tubes (see Table 11, which takes into
consideration the drop of veoltage through
grid-biasing resistors) and the bleeder cur-
rent drawn by fixed resistors in parallel
with the tube system. This last factor must
be determined by examination of the cir-
cuit; but Dbleeder losses will usually run
from ten to twenty milliamperes.

Ilaving found the “I3” current consump-
tion of the set, it must be remembered that
there is a loss of about 40% in power
through the rectifier and filter system.
Take, therefore, the figure indicated by
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Fig. 1
The “core
tyvpe of
transformer
is the casiest
to make; the
“shell” 1s
more efficient,

"

[T

this drops to about 90%: while smaller
transformers will probably be in the neigh-
horhood of 85%.

To find the primary current, therefore,
first divide the power output by the ex-

YERY BAD

ALS50 BAD

R

Fig. 5

Eficicney in a transformer
is highest when the flux
created by the primary is
applicd most intensely to
the sccondary, as in the
exampics at the right.

it AN A

“60% cfficiency™ in Table IIT; that is, if
the voltage-divider system is to furnish 30
watts output, the high-voltage sccondary
winding must be capable of providing 50
watts input for the rectifier.

The high-voltage secondary, feeding into
the rectificr tube, tanst furnish an AC. volt-
age noninally equal to the D.C. output at
about 63 milliamperes, in the case of an
80 tube feeding a standard rectifier; that
is, 300 volts A.C., on each half of the see-
ondary, to give 300 volts rectified D.C.
output. At 20 milliamperes draw, the ont-
put voltage will rise to about 365; at 100
milliamperes draw, the voltage will go down
to about 275. (See Fig. 2.)

It is well, in computing any winding, to
leave a fiberal margin above the minimum
of material which will serve. larger wire,
larger cores, ete., give conler and more sat-
isfactory operation: and temporary over-
loads will be less injurious to the trans-
former.

Calculation of the Primary

We have determined the voltages, amper-
ages and wattages demanded for the sec-
ondary windings.  The primary  wattage
must equal that of all the sccondaries com-
bined, plus an allowance for loss in trans-
formation—that is to say, of current con-
verted into heat.

The primary current depends on the effi-
ciency of the transformer. For power rat-
ings of 500 to 1500 watts, an efficiency of
95% can he expected. For 100 to 500 watts
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pected efficiency, which gives the required
input power: Table IV may be consulted
for the purpose.

Knowing the wattage of the primary, and
the input voltage, which is determined, of
conrse, by the power supply, we have only
to divide the former by the latter to obtain
the current which the primary  windings
must earry. A very quick approximation
may be had by consulting Table ITL

Por instance, if the line-voltage is 115,
and we are figuring on a 50-watt trans-
former, we find that the nearest value is

Fig. B
Tape and papcr inswlation has been used in the
transformer abore; the spools used in winding
the coils are also shown.
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T I T T [ T
GUTOUT OF CX-3680 IN TYPICAL
RECTIFIER CIRCUIT

500 — -
(ONDENSER INPUT
450
ac0—+ —1
N

D.C. QUTPUT VOLTAGETRECTIFIER

100 l
] 20 40 €0 6O 100 120
D.C. OUTPUT ( MILLIAMPERES)

Fig. 2
Relation between input (A, C.) voltuge and owt-
put (D, C.) voltage and currvent in an "80 recti-
fier (E. T. Cunningham Co.).

5195 watts, which is opposite 45 milliam-
peres.  This is near enough for onr caleu-
lations of the primary.
The fundamental formula for
former’s design is
Ep x 100,000,000

a trans-

I —
LA4tx AxDBx N

Where Tp is the nuniber of turns on the
prinary, A the eross-section of the core
in square inches; B the finx density, per
square inelh of the cross seetion; Ep is the
input voltage and N is the frequency.

To avoid the solution of this formula, two
accompanying charts (Figs, 3 and +) have
been made.  Fig. 3 gives the hest number
of turns for the primary, compared with the
line-supply voltage and the rating in watts.
A strapghtedge  (the edge of a sheet of
paper will do) is Iaid across the proper fig-
ures on the seale of volts at the left and
the scale of watts at the right; it will cross
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The corresponding size of core is found
from Fig. + in a similar manner: take the
number of primary turns, found from Fig.
Sy and draw a line through the point on the
scale indieating the voltage supply; the
point on the scale at the right shows the
irea in square inches of the core, and one
side of a square cross-section, in inches.

The value of the flux density—whicl is
the deterining factor of the core—as shown
in the above tforula, is estimated at 60,000
lines of force per sqnare inch for the best
grade of silicon steel. 1f the core is smaller,
or of less permeable aloy, it is necessary
to increase the nmber of turns of the wire,

TARBLE 1
FILAMENT WATTAGES
Yolts | Amps. Tube Types Wattage

(each)
1.50| 1.08 126 1,575
1.50 | ©.15 | 10echn resistor { 0.225
2.50| 1.50 | 145,'47,Pz 3.750
2,50 1.75 | 027,124,135, 15} | 4,325
2,50} 0.125| 20=-chn resistor | 0,313
3.301 0.06 '99 0.200
3.30| 0.13 120, 22 0.400
5,00 | 0.25 1125, *'TlA 1.250
§.00 | 2.00 v80 10,000
5.00 | 0.167|30-0hm reslstor | 0.833
6.30 ) 0.300; 36, 37, '38 1.8%0
7.50 | 1.250| 10, *50, '8l 9.375
7.50 ! 0.250| 30-chm resistor| 1.875

Secondary Windings
We now proceed to divide the number of
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“turns per volt”; and we may multiply the
voltage desired from cach secondary, by the
“turns per volt,” to determine the number
of turns which that winding must have.

For instance, our primary voltage is 115,
and there are 575 turns on the primary;
this is 5 turns per volt. A 2V,-volt sec-
ondary, therefore, should have 121, turns;
a S-volt secondary, 25; and a 300-300-volt
center-tapped secondary, 1300 turns on cach
side of the tap. TIn the design of filament
windings, modern practice is to make the
output voltage a trifle less than the rating
of the tube, and therchy prolong the life
of the latter. To the secondary winding,
we add 5% to the number of turns for
“repulation”™ (loss in transformation.)

We have now to determine the size of
wire to be used, and design our core to
carry the necessary number of turns, and
the current whieh may be safelv carried,
by ecaeh gauge of wire. (Table V.)

The last colunin is hased on the preriise
that 1,500 “ecirculur mils” (the cquivalent
in cross-seetion of 1,500 wires, each .001-
inch in diaeter) should be allowed for each
ampere of current flowing in the windings.
(For a transforiser to he used only inter-
mittently, an allowance of 1,000 circuliar mils
per ampere is sufticient; take wire two
gauges sualler than that specified in the
table). Determine the wire gauge required
to carry the current of the primary, and
of cach secondary.,

Example of Calculation

For instance, we are designing a trans-
foriser to supply all voltages for a reeciver
containing three 24 sereen-grid tubes, two
*27s (one the detector) two '45 power tubes,
and an 80 rectifier.

A 214-volt winding for the first five tubes
must supply 83, amperes; it rates 22 watts,

A 2¥,-volt winding for the two power
tubes must supply 31, amperes inchiding
Vi~amp. for the center-tapped resistor; this
is 814 watts.

The 5-volt winding for the rectifier sup-
plies 2 amperes; 10 watts.

the scale of “Number of Turns” at the primary turns, which we found from Fig. 3, The combined plate and screen-grid cur-
proper value, by the primary voltage. 'This gives nus the  rent consimuption of the "24s is 162 milli-
5000 2s 1200 1'%8 3.50
30 1100 "
, 20000 ) 10.0 4 %5
£00 10,000 40 900 9.0 3.00
1,000 5,000 80 on 804 215
T00 7.0 )
500 2,000
1 600 1 6.0 2.50
500 500 5.0 2.25
100 400 1moyv. + 25~ 4.0 2
3 .00
= :‘gg 200 220v.+ 60~
50 300 3oo 3.0 1.75
20 ‘ 400 1ov.+ 60~
10 —£- 20 500 1.50
& 10 200- 2.0
I S
1,000 1.25
L : 2 FIG.3
{ | 1,500 FIG.4 .
VOLTS NUMBER OF POWER. IN
TURNS WATTS 100 |.2 1.00
PRIMARY INDEX — AREA OF CORE’ SIDE OF (ORE
inese tww charts ure used to measure, as cxplained abetve: first. the TURNS CURRENT SUPPLY IN S5Q.INCHES IN INCHES
wumber of primary turns needed; and second, the required size of core.
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amperes; that of the plates of the "27s,
5 ma. {the detector draws very little); of
the 455, 56 ma. Our voltage divider may
draw 15 ma. (“bleed” current); giving a
total of 92.2 milliamperes to be furnished
by the rectifier, at a D.C. voltage of 330,
to allow for the drop in the filter. We have
therefore an output wattage from the rec-
tifier of 30.4 and, since our cfficiency is
around 60%, as stated before, we must fig-
ure on a S0-watt A.C. input. This will re-
quire a high-voltage sccondary giving 360
volts on each side of the center tap, and
carrying an alternating current of 139 mil-
liamps.

Our primary, therefore, is called upon to
supply 90.625 watts and, since it is working
at an efficiency of not to exceed 85%, we
may rate it for purposes of design at 110
watts.

By reference to Fig. 3, we find 460 turns
for our primary, at 115 volts; or four turns
per volt. Further calculation gives 10 turns
for cach 21,-volt secondary, 20 turns for
the reetifier filament winding; and 1512
turns on each side of the center tap of
our high-voltage secondary (1440 plus 5
per cent for “regulation”).

The primary, earrying a current of 788
milliamperes, should not be smaller than
No. 19 wire; No. 18 will do. The winding
for the five heater-cathode tubes must be
No. 9, or 8; that for the power tubes No.
13, or 12; the '80 is supplied through No. 15,
or 14: and the high-voltage secondary should
be No. 26.

We may, however, for greater flexibility
and ease, wind together, in paralel, two
No. 12 wires instead of onc No. 9. We
have now the task of accommodating .our
windings most compactly, together with their
insulation, on a core of 1.58 square inches
cross-section or 1.25 inches on a side; which
is solved as explained below.

Design of the Core

Alt that remains is to design a core of
required cross-section with an opening, or
“window,” large enough to hold all the coil
layers, end the insulation between them.

This can bhe best accomplished by making
a full-size sketch of the contemplated core,
on a piece of paper. First draw one leg
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of the core and assume a certain length
for the primary winding. Then ascertain
(by reference to ‘TI'able V) the number
of turns that ean be wound per layer, As
the size of the wire has been determined
by the current in the primary, the number
of turns per layer is calculated by multi-
plying the figure for the turns per inch
(see the wire table), by the length of the
winding, in inches.

After  the-turns-per-layer figure is ob-
tained, it is divided into the total number
of turns, to get the number of layers. This
will give the winding size, which is then
sketehed over the drawing of the core leg.
The estimate of the winding should include
about 1-inch for insulation over the core
laminations.  Space is also needed for a
thin picce of paper between each layer of
wire.

If the secondary winding is to he placed
over the primary (D, Fig. 5) a space of
12-ineh is necessary, for insulating tape be-
tween the two coils. The size of the sce-
ondary is figured like that of the primary,
and the size of the winding is drawn in
the sketch. As additional windings are
used, altow similar space for insulation be-
tween cach.

Certain shapes of transformers will re-
sult in best “regntation.” (By “rcgulation”
is meant the drop of output voltage when
the transformer is under load.) Fig. 5
shows some of the recommended shapes; as
well as some less desirable.

If your winding becomes too long for the
depth, or vice versa, try a different length
for the winding, and re-catculate the size.
A little time spent at this point will be
well repaid later.

Construction of the Transformer

After the coil and core dimensions are
deeided upon, the only remaining caleula-
tion is to figure the number of core lami-
nations required,

Divide the thickness of the laminations
into the size of one side of the core. For
G0-cycle transformers, core material 014-
inch thick is usually considered hest.  For
25-cycle transformers, a somewhat thicker
core material may be used; but, with home-

Table IIT gives input wattages for a

aiven current and voltage; Table 117 Current Draw
the ontput (first columu) for any (i11tanps.) |

fuput, 20

]

30

TABLE 1V

8

INFUT WATTAGE ALLOWANCES 40

.

reqaired Percenteges of Effiolency
Wettage ] T5% sof | 8K 50
| ———

13 4167 | 33,33 | 3126 2941 58

ss 60.33 | 46.67 [ 43.76 | 41.30 %

[ 83,33 | u.a-r| .60 | 58.83 o

P 100.00 | 80.00 | 75.00 | 70,69 ~

» 118,67 | 93,33 | 67.50 | 82.30 %0

153,33 | 106.67 | 100.00 | 94.12 100

" 160.00 | 120,00 | 112.50 | 106.88 120

w0 les.07 | 133.33 | 126.00 | 117.68 1o

18 200.00 | 10000 | 180.00 | 142.38 100

1 200.00 | 200,00 | 207,60 | 178,47 10

=3 332.33 | 200.07 | 260,00 | 235,30 200

TABLE III

YOLTAGE S
% 10 108 110 s 120 0 220 230
17  u PE 24 2 4 1]
at 3 22t bk 2 sz 8 erg
28) 0 nf = ) e [} [ -
12 ST 3¢} 3o 40} ez L2 g
b @ ez a“" [T Y [ (1] "
36} s 73 9 sl m [0 S T
@2 % 2} s (3 I ] 108 110 116
sl s §73  eof &3} es 118} 121 1aef
51 ) as 48 o 124 132 13
89} 70 ™y 20.5 & 47 1m4 181
[ © ~ (1] ” [ 188 178 14
L wd 9 103k o 199 198 207

L] 100 108 10 115 120 30

02 120 128 132 138 4 oo v wee
11 140 14T i) 181 bl g ces I e
138 100 pL ire i 192 .er sue e
207

183 10 1% i) 218 sos ose o

170 200 310 230 240 Ly eoe

*oe
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TABLE II
' Voltages: Current Tube Watts
Types
Plate Grid Me. (oach)
136 11.5 8.2 *12A 0.908
135 9.0 6.3 ”28 0.908
135 ‘9.0 4.8 27 0.648
135 29.5 17.6 '"T1A 2.880
180 15.0 7.8 12K 1.482
130 13.§ T4 26 1.432
180 13.5 5.0 27 0.968
180 43.0 20.0 *T1A 4.450
180 34.5 25.0 45 5.390
250 50.0 4.0 46 10,200
250 22.0 10.0 *10 2.720
250 45.0 28.0 '50 8.260
350 31.0 18.0 10 8.100
350 83.0 45.0 '50 18.585
425 39.0 18,0 110 8.360
450 84.0 55.0 '50 29.370
[ Volt-ge_n-: -Ourrontl 'hlbo_ w-t:s

Pl. C.G. S.G. Na. Type (each)
135 1.6 ... 3.5 38 0.478
135 9.0 ... 4.5 237 0.648
135 13.5 +135 10.5° ‘38 1.560
180 3.0 90 6.4 24 0.988

! 180 1.5 75 7.0 35 1.296
| 180 3.0 90 7.5 1 1.378
250 3.0 90 9.0 36 2.270

| 250 16.5 .250 40 *47,PZ 10.860

#Including Screen~Grid Currents ¢ Pentode

constructed cores, it is probably hest to
use the same size as for 60 cycles.

The remainder of the design consists of
laving out the core and windings as ex-
plained above. After the design is com-
plete, the construction of the windings fol-
lows. DMany suggestions have leen pub-
lished regarding methods of wusing hand
drills, sewing machines and other devices
to make the tedious job eof winding more
casy; this will be left to the constructor
to decide.

There are several points in the construc-
tion of the coils which must be watched
carefully. If enamelled wire is used, it is
essential that a layer of insulating paper
be placed over each layer of wire, for the
primary and the high-voltage secondary. If
cotton-covered wire is employed, this is
not necessary for the primary; but, for the
high-voltage winding, care shoild be taken
to place a thin piece of paper over each
layer, and carefully insulate the coil from
the other windings and from the core.

The form for winding the coils should
be made from stiff cardboard or, prefer-
ably, from thin fiber, in the form of a
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spool with an opening slightly larger than
the cross-sectional area of the core.

. In some transformers, an clectrostatic
" shield is placed hetween the primary and
the secondary windings, It consists of a
thin strip of copper or hrass as wide as
the length of the winding., It is wrapped
over the primary coil before the seenndary
is wound and it is insulated very carefully

TABLE V
TABLE OF MAOKET WNIRES
Cauge Turne per Inch Peot por Pouad Current
Bas D.C.C, Emaa, D, C. C. Fnamelled Amperes
s 5.4 57 . 12 1z.8 118
T 8.1 &5 15.5 5.9 13.8
B 8.8 7. 19.6 0.0 1.0
® 7.8 L} 4.6 25.2 8.7
10 8.8 L] 30.9 3.8 5.9
11 2.6 w 30,8 40.1 5.8
12 1c.48 1n 48.9 50.8 4.4
13 119 12 61.5 83.0 3.5
14 13.1 14 7.3 0.4 27
1s 4.7 14 7.3 101.4 2.2
18 184 18 lls 128 1.7
17 18.1 21 160 181 1.3
18 20.0 23 188 203 1.1
19 21.8 27 257 257 .86
0 23.9 9 298 323 .88
21 28.2 a2 sTo 408 0.54
22 28.6 36 441 518 0.43
23 31.1 40 M “us o.M
24 33.6 45 45 ns o.27
28 38.2 50 9Os 1,031 .21
2 39.9 57 1,118 1,300 0.17
27 42,68 L] 1,422 1,89 0.13
28 45.8 71 1,759 2,087 a.11
29 40.0 el 2,207 2,007 084
30 51 8 2,534 3,287 08T
3 7 104 2,788 4,145 053
32 80 120 3,137 8,287 012
33 & 130 4,000 8,591 033
M L] uo 6,188 0.310 028
38 9 10 7,877 13,210 7
38 [ 208 10,0480 21,00 +010
40 W02 230 14,222 33,410 008

from both. (Caution: Its edges nmst not
he allowed to touch, for this “shorted turn™
would greatly overload the primary.) Its
purpose is to overcome line noises and statie
pick-up in the recciver through the power
supply. It is nsually connected to the over-
all shield can around the transformer, and
is grounded in this way.

There are n number of sources for trans-
former laminations; some companies make
a specialty of supplying a large number of
sizes at reasonable prices.  Hf o suitable
size cannot be obtained, the sheet steel can
he cut, hy a tinsmith, to the reguired
dimensions.

Some experimenters may have on hand
old transformers with suitably-sized cores
which may he adapted to the jobh, with
some juggling of the coil sizes. It is hest
not to crowd the coil into too small a
space; better resalts ean he obtained hy
using more insulation in order to fill the
“window” space.

One safe rule to follow is to figure high
rather than Jow when in doubt about the
dimensions of the core, wire, etc, .
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Seeing “Sound Waves”

Fig. 1
A simple method of cxamining the patterns
formed by sound twaves tn a diaphragm.

OUD-SPEAKER diaphragms, so experts
tell us, do not vibrate as a whole, exeept
at very low frequencies. As the frequency
goes up, the diaphragm begins to vibrate
in sections (like the string of a musical
intrument which is cmitting overtones) ; the
result is that extraordinary patterns are
formed on its surface. Fhese are, of eourse,
difficult to see on the cone of a standard
loud speaker; but a very interesting experi-
ment deseribed by A matenr Wireless (Lon-
don) may interest our readers.
The vibrations are made visible hy the
arrangement of Fig, 13 a horn unit is shown
here, but the reader who has a loud speaker

Some of the patterns formed in the film by

reproducer
similar, but

audioc notes, A
vibrates in

diaphragm aiso
invisible  scgmonts.,

which can he conveniently up-ended, may
use that instead. The eardhoard cone is
made about nine inches long, and about

3 inches in diameter at its smaller end,
which is closed with a ring-shaped piece
of  sheet  aluminum  (preferably),  thick
enough to he fairly rigid, and with a central
hole from 1 to 11, inches in diameter. The
metal is scaled to the eardboard cone, say
with gunined paper; closing the opening in
the cone airtight.

A strong solution of soap, preferably in
distilled witer, is then made more viscous
with about 5¢5 of glycerine; and a soap
film is formed (just as with a clay pipe)
over the opening in the metal dise. By
holding this as illustrated, at an angle of
45 degrees, under a strong clectrie light,

www americanradiohistorv com

and over the reproducer, the sound waves
are communieated to the soap film,

Some of the visible effects, lacking of
course the color of the iridescent film,
are illustrated in Fig. 2. As the musical
tones become more rich, the patterns in-
crease in intricacy; while low, sustained
notes give comparatively simple designs.

IMPROVING TREBLE QUALITY
By C. H. W. Nason

LTHOUGIT the fine reproduction ob-

tainable with modern radio reeeivers
points te the faet that a high-note limit
of 5000 cyeles does not necessarily limit
the guality of the program, to render speech
and music with absolute fidelity demands
that all frequencies up to 7,000 cycles be
reproduced. To this end, the present tele-
phone cirenits, feeding broadeast stations,
have bheen equalized over this range,

Although nentralization in AV, cireuits
has been carried out for some vears past,
little has been written in the popular press
concerning this pbase of the prohlem. The
high-frequency response of an amplifier is
limited by many factors—paramount among
themi being the inter-clectrode capacity of
the vacuum tuhes. The capacity from grid
to filament of a tube is one thing when
directly measured on a capacitance hridge—
it is quite another under operating eondi-
tions; being many times the “geometrical™
capacity measured in a non-operating con-
dition. ‘This additive effect is caused hy the
feed-back of an out-of-phase voltage
through the grid-plate capacity of the tuhe,
In audin amplifiers employing one or more
stages of push-pull amplification, the high-
frequency response may be greatly increased
by cross-nentralization of the inter-electrode
capacity of the tuhes.

The new Hammarlund “MC-5" midget
condensers, fitted with set-serews for locking
adjustments are ideal for this purpose. The
schematic of such o stage of amplifica-
tion is shown in Fig. A; this has been
redirced in Fig. B to the form of an
equivalent bridge of readily understandable
fornn

If, in such a bridge circuit, the capacitics
arc equal, they will so balance that they
do not affect the voltage transfer across the
bridge. In order to reduce the tube ca-
pacitics to harmless proportions, it is

{Continued on page 188)

Left, the method of newtralizing a push-pull
power stage described abore: right, the cquiva-
lent bridge circuit formed thereby.

L]
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What our experimental readers have found out for themselves

(Letters concerning kookups asking further detuils, etc., should be addressed to the writers of these letters, directly)

CHANGES IN COIL DESIGN
Iditor, Ramo-Crary:

I am wondering how many radio fans
tried winding their own coils in building
the  “Roll-Your-Own” aceording to the
directions. 1 bought a set of the Pilot No.
176 coils, and find they are only 1Y inches
in dimueter, instead of 1is-inch, as men-
tioned. I anyvone had tronble, they might
find it here. A quarter of an inch might
make a lot of difference.

E. Laxus,
Powell, Nebraska.

(A checking of the figures indicates that
the 114-inch diameter is needed for the
number of turns given—98 of No. 28
N.S.C. wire—and that 11 would be too
smatl. A measurement of a Pilot “Wasp”
coil shows that the windings are 11, inches
in diameter, on a 13;-ineh tube base. Later
eoils, it wonld appear, are smaller; but
the nwuber of turns has been increased to
correspond with the inductance required for
a similar tuning eapacity.—FEditor.)

CONDENSER CAPACITIES
2ditor, Ramio-Crapr:

Mr. Denton’s article on page 37 of the
July issue is one of the best I have ever
read and should cecupy a plice in every
one’s scrap book. Please see if you cannot
get him to go a step further and duplicate
these tables, but cover the wave band from
15 to 199 meters. (See article in this
fysue.)

There is one more connecting link that
I would like to sce published; and then we
beginners would have a ¢losed hook. 1t is
a common thing to pick up an okd variable
condenser, out of some scrap pile, whose
eapacity is unknown: and there scems to
be a general understanding that a certain
munber of plates indicate a certain ea-
pacity,  If an artiele could be published
showing what capacity a certain nmmber of
plates indicate, and have it cover the ca-
pacities used between 15 and 545 meters
and especially those between 15 and 200
meters, 1 think it would be appreciated
and would fit in nicely with Mr. Denton’s
article.

I. W. RykenT,
6 Fairmount Ave.,
Batavia, New Yaork.

(Unfortunately, the answer is not as sim-
ple as this. T the old days, a t3-plate con-
denser meant 001-mf.; a 23-plate condenser,

o mothod of using a receiver ds a wavemeler
to determine the value of a condenser.

0005-1mf.; and a 17-plate condenser, .00035-
mif. or thereabouts. But the demands for
compacetness, ete., have produeed eondensers
with different sizes of plates. For instanee,
one well-known line of wmidgets runs like
this: 43-plate, 320 mmt.; 34-, 2605 27-, 200;
19, 1405 11-, 100: t1-, 80; 7-, 505 5-, 35;
3-, 20. One wayv te determine a condens-
er’s capacity is to put it across a coil in
wavelrap style and nole, with the aid of
a reeeiver, its resonant frequency at maxi-
mun setting, or nearly sog the eoil’s induet-
ance may be tested with a condenser of
known capacity.—Idilor.)

REGULATE YOUR LINE-VOLTAGE
Editor, Ramo-Crarr:

Iere is a slight variation of an old kink
which I have been using for sone years,
and which may benefit some beginners. |
am so unfortunate as to live in & cormmunity
where our line voltnge drops to 90, and
even 85 volts from dark until about 10 pan.

W
——
LINE /1
OUTRYT
TO
APPLIANCE

Mr. Halterman is vered by a very aunoxing
variation in s A, C. lne-voltuge. Here is
how he overcomes the difficxlty.

The transformers are taken from dis-
carded “A” eliminators and deliver about
12 volts, with 90 valts on the primary. The
arrangement is of the *two-stage™ type;
and cither one or both transformers may
he cut in, as desired, with the D.P.DT.
switches. With hoth in use, the voltage is
boosted from 90 to ahout @1%; with both
cut out, the voltage is the same at the
output as at the input.

The correet connections to the second-
aries are found quickiy by expertment: if
they are reversed, the voltage will be
lowered. If so desired, to meet Jocal condi-
tions, reversing switches could be cut into
the secondaries; and then the output could
he boosted or lowered as desired.

Jrsse W. Harrervax,
Box 356, Ridyeley, West Ta.

A WAVE-CHANGING SWITCH
Editor, Ramo-Crarr:
A device whieh 1 find convenient for cut-
ting down the munber of plug-in coils is
a small condenser, so connected across a
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Mr, Fuy uses this simple circuit to extend the
tuning rauge of his coils; it is like the more
claborute mocthod of wave-changing switches.

D.P.D.T. switch that it may be thrown
either in series or parallel with the second-
ary tuning condenser. I am using a Pilot
00015, cut down to three rotor and two
stutor plates, and  double-spaced;  giving
e approximately 00008 capaeity.  Across
the D.P.IT. switeh, 1 have a small Hain-
marlund 00007 equalizer. The switeh is a
Carter jaek-type, mounted on the panel for
convenience and to reduce the length of
the leads. In this way, I have a very
small variable eapacity for the lower wave-
Iengths, and a higher one for the higher
wavelengths.
Lovis I3, Fay, Jx.,
Auto Route West, Roswell, N. Y.

ODD TUNING COILS
Editor, Rapio-Crapr:

With the type of transformer I use, which
departs considerably from the standard
method, the set is equally sensitive from
200 to 5+5 meters; it is stable and hand
capacity is practically eliminated on the
85-incter phone band; and shielding is re-
quired on neither 85 meters or the broad-
cast band.

This eircuit was suggested by holding
one turn of wire in the field of a radio-
frequeney transformer. The ends of the
wire are connected, forming a complete
circle; this turn is placed paralled to the
transformer winding. One turn of wire on
a transformer which is oscillating will re-
duce oscillation: however, the volume is re-
duced econsiderably. If the turn is hroken
and a .0005-mf. condenser inserted, the ef-
fect is reduced by approximately fifty per

cent.  Placing the turn of wire at right
(Continued on page 18G)
s SE—
C2 anwe.0005-MF.
. .0Q1-mF r————v--)is" —————— o
32 A .00035-mF, 32 AFT
REC. {HiF I3
N O Ja
b
” P
15 ! ';
TURNS } .00 I'MF.
w]_400
45 TURNS HMS
Tl e 4
B460 "B+125 A= TAYT Bt730

Mr. Coyner tries this experiment to stabilize
his set, as described in the text. 4 previous
method 1s indicated by the capacity C2.
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Rome and Londor

come 12 like locals

JUST AS CLEAR~JUST AS LOUD

A TRULY international .
receiverhasbeenthedesire :

of radio enthusiasts for years, and the
hope of engineers since radio began.
And what listener hasn't wished for
a receiver that would bring him—not
only the whole of North America—but
the major stations on the other conti-
nents as well, and as easily? 1931 sees
the perfected realization of all such
dreams, in the new and genuinely ex-
cellent Scott ALL-WAVE Receiver.

The new receiver tunes from 15 to
650 metera. Actually—without exag-
geration—it brings in Rome, London
and many other foreign stations below
200 meters, just as clearly and with
the same volume as alocal broadeast.
Grand Opera—the reai Grand Opera,
comes in direct from Rome to afford Scott
listenersthemusicalthrillof alifetime. And
Big Ben, tolling off the hours in the House
of Parliament in London, sounds as though
it were right over head. Such receptionisa
REGULAR, DAILY event in homes equipped
with the new Scott All-Wave Receiver.

New Standards
for Short Wave Reception

The performance of the Scott All-Wave below
200 meters is not to be confused with the unsat-
isfuctory short wavereceptionof thepast, There
are no sharp edges—no irritating squawks—no
mushiness orotherdisturbing receiver noises to
take fromthethrill of listening to the other side
of the world. The short wave broadcasters un-
roll their musie, voice and song thru the Scott
All-Wave, with the same lignid smoothness as
those within the 200-650 meter band.

Credit goes to new kind of
Intermediate Amplifier

The truly amazing performance—the unlimited
range —the actual 10 kilocycle selectivity —all
are due to the new type intermediate frequency
amplification employed in this receiver. Never
before thought of —never Lefore atternpted —
this syatem of amplification accomplishes ex-
actly what superheterodyne engineers have
sought to achieve, ever since the advent of this
admittedly superior receiving circuit.

givens resulta impossible to otherwise obtain.

MAIL NOW 2°YEAR

GUARANTEE

Scott Transformer Co. cCo @ .
4450 Ravenawood Ave., Chicago . '.[:0 simply say that we be-
Send me full details of the new Scott All-Wave lieve the new Scott All-
Superheterodyne. IamaDealer(d Set Builder) @ Wave to be the finest re-
Service Man[J Radio Fun O e  Ceiver ever built, does not
Nanu e
®
Street. o
®

Stat

COTT

YUPERHETERODYN

GIVES A NEW MEANING TO “TONE”

The tonal reproduction of the Scott All-Wave is equally aa refreshing as its gen-
eitivity and selectivity. From a whisper to concert volume, every note — every
delicate shadingis faithfully reproduced. The push-pullaudio amplifier employed

suffice to express our confidence in the engineering and quality construc-
tion that makes Scott performance possible. So—we guarantee each
Seott All-Wave for five years and agree to replace any part—free of
charge—that fails to give perfect service within that time.

Make the SCOTT ALL-WAYVE
Prove Itself to You

Decide right now to have the ultimate in radio. Plug the new Scott All-Wave
into a buse board socket in your own home. Tune in Rome—tune in London—
tune in Chelmaford—listen to Sydney. Australia—to Buenos Airea—to Bogota,
Colombis—enjoy short wave foreign stations to your heart's content. Then step
thru the broadcast band for the domestic stationa. You'll find them a!l on dial,
and all with far more volume than you can ever use. The price of the new Scott
All-Wave is amazingly low. Write for full particulars at once.

SCOTT TRANSFORMER CO.

4450 Ravenswood Avenue ~ Chicago, Illinois
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Radio-Craft’s Information Bureau

SPECI4AL NOTICE TO CORRESPONDENTS:

only one side of the paper.

List each question.

Ask as many questions as you like, but
please observe these rules:
Furnish sufficient information, end draw a carcful diagram when needed, to exploin your meaning; use

Those questions which are found to represent the greatest general intevest will be published here, to the

extent that space permits.

eppearance of its answer here,
Replies, magasines, ete., connot be sent C. 0. D.
Inguiries can be onswered by mail only when accomponied by 25 cents (stamps) for each separate question.
Other inquiries should be marked '"For Publication,” to oveid misunderstanding.

At least five weeks must elapse between the receipt of o guestion and the

RADIOLA S-W RECEIVER—
CAPACITY BRIDGE al|
(131) Mr. L. A. Scott. Port Antonio, Jamaica, Fig. B (Q.131)
B.W.1. Schematic eireuit of a ca- SSOT 500
(Q.1) [ have on hand a Radiola “Model AR-  facity bridoc for measure- e -
1145 short-wave receiver, The instrument is not ~ ™Ments beticeen 10 mmf. w400
functioning as it formerly did; and I would like 874 0.05-mf. The conven- § /
to have you show in Rab1o-CraFT its schematic  f'ondal refrescutation of the 30 A
circuit, and any additional data that may Dbe circuit is Fig. A, below. t y,
available. % 4
(A.1) The schematic circuit of this 4-tube bat- PN : 200 ,
tery-model short-wave Radiela receiver is shown . 4 d V.
in Fig. Q.131, together with all available con- Fig. C (right) v X
stants. ~ The tube (average) characteristics are  gnpnosimate graph  ob- [ L /(
as fo‘llon.: filument potentials, \'1. J.Z'vohs; tained with a “straight- PHONES L/
V2, V3, V4, § volts. Plate potentials: V1, V4, 1,0 frequency” standard O— ) 0
130 volts; i}/2.’30 to lﬁO volts (dc]p)cml‘:rx:g :g»on ;he condenser, CS. o AV 0 K 20 30 40 SO 60 10 80 %0 100
position of the volume control); Vi, volts. Cyx DAL DIVISIONS
Control-grid potentials: \1, 15 velts; V2, zero; , = = o, o JC00:0HHS,
V3, 3 volts; V4, 9 volts. Screen-grid potentials:
Vi, 67.5 volts. Plate currents: V1, 3.5 ma; V2, : -
A - » S-% WS ¥ sole lustances, it may be necessary to use a
0':5;’ L‘:":"S“:“a’\.l\sb ;.;nma, V4, 4 ma. Screen B/ wavetrap in the antenna lead. A supplementary
3! Readings of V1 will Iv."arv with individual ieat ! volume contrel is a 2000 ohm variable resistor
. ] LA pll Fis - connected in series with the antenna.
:.:sstlr::‘(e!{)::si'ng”:;oitinoib:ve“esm“ Model 537 ., (©.2) Please show the circuit arrangement of
The color code of the 6-wi're battery cable is as Rt a simplc capacity Lridge to use headphones and
foll . Red. "B4+138": ¥ CBh6TTA" measure capacitics less than one microfarad.
b‘:n:I:S.reen e'(‘é—J"' blnck' T:er:o:l;acer --C—;": (;\.2) The circuit arrangement of an excellent
o g "‘\'+_, © "olts)"lﬁack llo\;.' teac L bridge of this type, developed hy Mr. Beverly
x:\_‘,‘i 'I:o Mre lu“ = l'h Tas iyeco ec:nlﬂ; Dudley and described in QST, is shewn in its
KTECI.! red-tracer l:'t::nd wllciCh lerfninnr:vl:s lel; a HERCHAEE, l:lcmtnlary form ia Fig. A;'and in _detail, o
“B- o log from w};ich runs a short greeu, red- A c bz il It_s capacity, [Fauge 1S GII]WDX’ITII-’HQ])_' RO
tracer lead which terullinalés ‘in a “C+” le,'n.! ;nmff' ul) i opc]”lllng igfﬂl'h - II)"OSI“‘EI
. - prtiieyg g of the selector switch is shown in Fig. C.
A;l{l‘;“;fwc}er.'g'“‘ I".'mse oof }he'slt:mldsanl 7‘}[°d°] Cx Cs However, this is enly approximate, and the com.
ool o “Clel;ef "]s . P_"ZD?‘I”I_MJ & 5 10y Il]:!e pleted test instrument must be sent to a labora-
tic;:'al :;i’;;c:nre);vai]l;-lfle ﬁ;rs;hc ';;f " ‘;’g :“‘" tory for calihr:ltion.. , (§ce also "Mcnsuri‘ng In-
sange: | THe Sateimh ay [be Mol 25 ::) wom:c:: ONROWA STANDARD ductance and Capacity” in the June, 1931 issue of
Narts CAPACITY CAPACITY Rap10-CRAPT.)
In lieu of the resistor R2, some models incor- .
porate an R.F. choke ¢oil. Tt is recommended OFF SW. D DATA ON SONO‘RA RADIO
that a S-amp. fuse be placed between the yellow, M 1000~ RECEIVERS
positive filament lead and the battery, on 4 A.Cé (132 Mr. Alfred Pogany, Philadelphia, Pa.
Station interference may be reduced by using : (Q.1) What are the differences which distin-
a short antenna, or comnecting in series with = guish Sonora "Model A-20,"" “#.” 46 and “A-
the aerial a condenser of .00025-mf. capacity. In Fig. A (Q.131) 6
R REPRODUCER
oy e e N | Sty
wedy M3 ! L3l e ————— e —
-|lo-3- - Llw*nua ANT.LEAD o0, J./ REDUCES A.C. i L == !
T—| — —— BROWN- GREEN T ir ﬁ wsco |
M5
_____ BROWN-RED ,E‘::‘u*‘:‘%‘, ”g%a’"' - \\ :
00 OnM y
Pt S S e e ey R — AL J-E‘ @l Lo Cmi!
[ waq O wat o Ra-t ;I RA-1 2 fJora| T ooz, 39 LA o EI
| 4 ¥ |
I I
! ? |
b o | Ovirs| — . |
i vd V| omms |
| El ~ |
) = ({ W i
I L] |
! T ST !
1 [avery e h
! i
! Cingt A |
| o [ ase 500 |45 |13y, 15
H 3 = o "l \
: ¥ e S ROOS D 65 S i S GO @ ﬂ?'.
L TUNER 2 '\‘;'—sows . Y e [0 I 10408 1 1) _J
"""""""""""""" v [ | e T [ o ; H=i= '(9| 2 ! f |
C « COMPENSATORS S IH—|—|(8)]H2 1 | '
- Q- A ROON d [ Vs
o e 3 4 3 b i otz § 60 3 4 3 T
N y L R S 924!S W 0 11 16 ¢ 13 R)|—[49 —
8- §:: ‘aa 7 l‘ Is A G ‘I‘) :a’z‘i— {0 1 % 6)3({1);—-45{ (EEB)_('-S snz‘ u'-n é)_l —{7pms
““"‘,‘(! 37 AH—IHE 40 N MOGEL 20 0T 0mms 2 TR 3,500 Onm3

blk.;

Fig. Q.132A
Fundamental arrangement of four Sonora receivers. For ““Model 4-30," *“.1-31,” or “A-32," conncct cables 1, 2, 3, betiecen tuner, audio, and power
units; “Model 40, cables 1, 2, 4, betecen tuner, gudio, powcr, and phonogreph (suitable also for the “Model 44'" and “46,” on page 148) wnits.
Color code, audio unit (all models): 1 to 16, respectively; browwn; browm-red; vellow-blk.; vellow; bik.-xcllow; blk.; red-blk.; green; browen; broun-
maroon; bik.-blue;

ureen; blue; maroen-bik.;
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Fig. Q.132
Schematic circuit of steitch uwnit in Sonora

Model A-36 receiver,

(A.1) The *'Model A-20" is a phonograph and
power amplitier combination using type 50 tubes
in push-pull.  The *"Models 44" and ‘46" are
similar, except for the cabinets, and include a
radio receiver chassis, a power audio chassis, a
power pack, and phonograph equipment. The re-
ceiver chassis has four stages of R.F. and a
detector. The power audio chassis uses type '50
tubes in push-pull. The *Model A-36" rcceiver
is similar to the “Models 44" and ''46,” except
that it lacks phonograph equipment,

(0.2) If available, please show the schematic
circuit of these receivers, indicating all constants.

RADIO-CRAFT

correct operation of the Sargent-Rayment *Model
710" receiver, an early model hattery set modified
in accordance with the article, by Mr. F. L,
Sprayberry, which appeared in the February, 1931
issue of Rapro-Crart. It seems the major diffi-
culty lies in obtaining the expected degree of
selectivity.

(A1)
follows:

“The whole secret of the operation of this re-
ceiver lies in the adjustment of the trimmer con-
densers; adjusting from the detector eircuit back
towards the antenna. The trimmer condenser of
the detector, and the third condenser from the
left (facing the rcceiver). are the most critical
in adjustment. The writer has experienced the
trouble of having the trimmer condensers short;
check against this condition of the plates at all
positions of the trimmers.

“lIiy careful adjustment of the trimmer con-
densers, the writer has been able at his laloratory
in Washington, 1).C,, to tune ihrcugh the locals
and bring in WGY, KOA, and WIEAAL

“The detector plate voltage is eritical: and for
this reason it may bLe advisalle in some instances
to use a type '27 detector. A hissing noise indi-.
cates that the detector is not working properly.

“In some instances, it is advisable to increase
the value of the coupling condenser in the band
selector.”

It may be advisalle to connect a small fixed
condenser in scries with the aerial.  Experiment
for the best value, which will he below .00025-mf.

(0.2) What is the usual procedure in modern-
izing radio receivers,

(A.2) The changes necessary to modcernize any
given receiver depemd upon the characteristics of
the individual sets. In general, it may be stated

We are advised by Mr. Sprayberry as

gnnou 00015 -MF.
ELECTOR
\ £ o1 A

R2 2D00 OHMS
/ ‘22

R.F.CHOKE

(Continwed on page 189)
00016-MF.
n\  oa POWER

3ie 1L
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v G -]+ } (B¢ 180,
! _ R
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Fig. Q.131
Schematic cireuit of Radiola **Model AR-1143" short-icatc recefver; an additional set of two
coils increases the tuning range t9 545 meters.

(A.2) This recently lLecame available and is
shown in Fig. Q.132.

(0.3} What are the tube (average) operating
characteristics in these receivers?

(A.3)  Average operating characteristics, at 110
volts, for the *A—20," “A—36" “A—44" and
“A—46" are as follows:

Filament potentials: R.1°. amplifiers, 14.8 volts;
detector and first A.F., 2.1: push-pull Al 7.3;
rectifiers, 7.3. Dlate potentials: KR.I°, amplifiers,
115 volts; detector, 19.5; first AJF.. 107: push-
pull A.F., 390. Plate currents: R.F. amplifiers,
4.9 ma.; detector, zero: first A.F., 5.3; push-pull
AF,, 41 (per tube).  Grid hiases: R.F, amplifiers,
5 volts; detector, zero; first A.l"., 5.6; push-pull
A.F., 77.

Similar readings, on the *“\-30," “A-31" A=
32" and “A-40." should average about as follows:

Filament potentials: R, amplifiers. 15 volts:
detector, 2.0; first \.I. and push-pull, 15, Plate
potentials: R.F. amplifiers, 107 voltz; detector, 22;
first AF. amplifier, 104; push-pull AF., 370,
Plate currents: R.F. amplifiers, 4.75 ma.; detector,
1.2; first A.F. amplifier, 5: push-pull A.I'., 18
(per tube). Grid biases: R.F. amplifiers, 5 volts;
detector, zero: first AF., 5; push-pull AF., 36.

SARGENT-RAYMENT “710"—
MODERNIZING

(133) Mr. T. Consalvi, Bryn Mawr, Pa.
(Q.1) I am baving some difficulty in obtaining

PICK- V! \ i.Q-_@b;;
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Fig. Q.132
Phonograph unit of Sonore Medel 20, Color
code, power pack (all models). 1 to 16, re-
speetively: brown;: brown; bn-red; (4) switch
lead; bn.-ved; green; blk.-bn; broten: emaroon-
bik.; bik. yellow; bik.; bn.-blk.; brown; yelloe:
Fol-bik., red-blk,
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Get your

RADIO

TRAINING

From America’s

finest Radio School

HE man who really wants to become an

I expert in radio ., . who knows that the
better his foundation, the better his
chances . ..and who is willing to spend a year
preparing himself . . . such a man will make no

decision until he has read the complete story of
RCA Institutes, Inc.

A Good Foundation Vital

Like other professions, radic rewards only those
who excel. The poorly trained will never rise
higher than the place in which they started.
Others will climb step by step to positions of
power in radio telephony ... broadcasting. . .
sound pictures...aviation radio...radio mer-
chandising. And among these will be those who
planned years in advance ... studied, worked,
stuck to it.

You are making your decision right now, how
well you will fit yourself. So decide wisely. To
be a graduate of RCA Institutes stamps you as
a man who knows the real worth of a good foun-
dation. As one who knows that a year of train-
ing now,under America's finest radio instructors,
is the surest way to acquire the knowledge and
skill you must have.’

You Can Study At Home

You do not have to give up your present position
to enjoy the benefits of RCA Institutes training.
You may study at home in your spare time...
or at any of our resident schools throughout the
country. The Home Laboratory Training Course
includes a complete set of radio equipment of
the most modern design.

Send For Our Free Book

If you have read this far. .. you have already
indicated that you are the type of man who
should study radio. This may be the big turning
point of your life. You will not rest until you
have sent for cur free book that tells you the
complete story of what RCA Institutes offers
you. Fill in and mail the coupon below right now.
There is plenty of time for investigation...but
no time for delay in getting all the vital facts.

RCA INSTITUTES, Inec.

RCA INSTITUTES, Inec.
Dept. NP-9,
75 Varick St, New York, N. Y.

Gentlemen: Please send me your FREE book
which tells ahout your laboratory method of radio
instruction at home.

Name

Address

T am interested in

Occupation Age...


www.americanradiohistory.com

174

The Latest Radio
Appliances

5 (Continved from page 111)

sharply tuned, and its output drops about
cight deeibels at a point about 5 ke, on either
side of resonance. The *“Uype 87 is more
broudly resonant; and at 5 ke, off resonanee
it drops only about 03-dh.; the gain, how-
ever, is preater than ean be obtained from
the “Type F.” The “Type 8" transforier is
unshielded.

1t is usual to use in a cirenit design one
“Iype F” unit and one or more “Type 57
units.

The “Type IV transformer is the most
broadly resonant of all; it has still greater
gain than the *Type 85,” but drops only 0.1+
db. at 5 ke, off resonance.  This wnit is de-
signed particularly for operation in Stenode
circuits.

A special short-wave 1. F. transformer,
peaked at 450 ke, is also available.

These units are manufactured by the
DeJur Amsco Corp., New York City,

TRANSPARENT LIGHTNING
ARRESTOR
HE special merit of the lightning ar-
restor illustrated in i 1) Jies in the
usce of clear glass; making it convenient to

Fig. D

The “Fulcan” arrestor is of cleur glass,

determine the condition of the arrestor
mierely by visual inspection,

Between its two springs is an element hav-
ing a resistance of 600,000 olins at Jow cur-
rent and voltage densities.  If the voltages
across this resistor greatly incerease, it be-
coies of low resistance, and by-passes this
enrrent to ground.

The manufacturers call attention to the
fact that the Bouard of Underwriters specify
a hreak-down potential of not more than
500 volts, and that this new “Vuolean”™ unit
comes well within this rating with its hreak-
down potential of 330 volts. It is of stand-
ard size.

Manufacturer, the Cornish Wire Co., Inc,
New York City,

AUTOMOTIVE VARIABLE-MU TUBE

ATFST in the line of automotive reeeiv-
L ing tubes (cathode type, with 6.3-volt
heater) previously available is a variable-mu
tube, recently announced.  This newcomer
makes the series of tubes designed for auto-
motive use just as complete, for the con-
struction of 1 modern set, as the more stand-
ard A. C. tubes.

This tube, designed to reduce cross-talk,
is technically described as of the “remote-
cutoff sereen-grid type.” 1t is probable that,
like its predecessors in the automotive line, it
will be followed in @ short time by tuhes ot
similar characteristics but different make.

This tube, the *Fype NY-65. is manufae-
turcd hy National Union Radie Corp., New
York City.

RADIO-CRAFT

SHOCK-ABSORBER WASHERS

N Fig. I is iHustrated a new tube pro-

tector, made of resilient material, with
adhesive surfuces. When placed beneath the
tube base, between tube and set, it serves
1o hold the tube in the socket; a convenience
and safety measure in transportation.

In a measure, it serves also to reduce the
tendency toward microphouic action, when
i receiver is in operation,

These “Stiktube” socket washers are manu-
facthured by Sampson Industries, Inc., St
.ouis, Mo.

FACED ON BOTH SIDES
) “wy PURE RUBBER ADHESNVE

FFig. E
These shock-absorbers, resembling ““bunion pro-
tectors,”  protect tubes in shipment, cte

“LABORATORY” RAPID WIRING KIT
ONNLECTION cords of various lengths
are a faniiliar sight in the radio work-

shop.  Usually, they terminate in spring elips

of convenient size; and, less commonly, these
clips muy he covered by soft-rubber shenths
which insulate and proteet them. This has
been the status of test leads, practically
evervwhere, until the advent of the kit illus-

trated in Fig F.

These cords, of cotton-insulated, colored,
stranded, copper wire, are available with
numerous tips, such as spades, phone-tips,
batterv clips, and coupling terminals; each
protected at the juncture of wire and tip by
special soft rubber covers.  These alter
things, and offer a eonvenience and speed in
making test connections that is hard to
realize; aceustormed as we are to more Jabor-
ious, antique wethods.

Three cable lengths are available, 9 in,
18 in,, and 3G in., and the assortinent sup-
plies a lead for each requirement,

When it is desirable to nuike a coupling,
a little double-end coupling pin is inserted
into one of the sockets, which is thus con-
verted into a plng; this plug, in turn, will
attach to a junction bhlock,  Tight of these
sets are supplied with a neat instrument-
finish rack; the junction blocks may be used
on this rack, or placed conveniently on the
table. These blocks are made*up with one
binding post on the top, and four sockets;

Fig. F
Typical terminals and receptacles of the type
arvailatlc in the new “Laboratory Rapid Wiring
Kit” for quick conncctions,
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all five terminals being common. ‘The sockets
secommodate coupling pins and cables; the
binding posts will take spade terminals with
coupling tips. Alternatively, wires tay he
placed under the Javge bakelite posts, which
are tipped by eelluloid dises on which volt-
ages, ete, may be indicated in peneil (eras-
able when desired).

A “service” cord is supplied, for connec-
tion to the 110-volt A. C. line outlet; one
end has a plug, and the other a two-terminal
coupling receptacle, with no exposed connee-
tions.

There is included a test rack, equipped
with spring clips, for speedy testing of con-
densers, resistors, cte.; each clip has a pin
terminal, npon which test leads may be
fastened.

In addition to the above, there are avail-
able accessories such as push-lnittons for
“miake” and for “bhreak”  Onespair of short,
and one of long test prongs are included;
the fornter are convenient for taking wmeter
readings in varions portions of a cireuit, and
the latter for making contaet in tube sockets,

Although each item is available separately,
they are most conveniently purchased as a
kit, as follows: twelve 9-inch, twelve 18-ineh
and twelve 36-ineh test cables; 36 coupling
terminals; 36 spade terminals; 12 clip terini-
nals; 8 junction blocks; 1 junction rack; 1
test rack; and 1 service cord. All are packed
in a wonden case.

The “Laboratory Rapid Wiring Kit” is a
developizent of Howard B. Jones, Chicago,
1L

Favorite Testing Equipment
(Continued from page 147}

men o work, at either end of the panel,
without interference.

The row of meters is as follows, from
the left: 0-50-250 volts, 1. C.; 0-10 volts,
A. C.; 0-100) malvanometer, for condenser
aligninent ; 0-10,000 olunmeter; 0-500 volts,
D. C.; 0-150 D. C. milliammeter; for clectro-
Ivtic condenser tests; 0-4-8-150 volts AL C.;
0-80 . C. millinmmeter for speaker testsg
0-10,000 olunmeter; 0-250 volts A. C.; 0-50-
250 D. C. voltimeter, a high-resistance instru-

ment calibrated for 0-10-megohm  high-
resistance  measurements.  Numeraus  pin

jacks supply all the necessary conneetions.

Service Men’s Notebooks
(Continued from page 153)

a deep breath and blow steadily into the
rubber tube, directing the candle flame into
a sharp point hot enongh to melt solder.

For re-soldering, rosin-core solder may
he used; but the writer prefers “Solderall”
as this can be squeezed out on the job, leav-
ing the hands free to hold the candle and
the “hlower.”

ULTRA-RESISTORS IN DEMAND

OR the measurement of small currents,
F extremely higlt resistors are needed to
create  voltages across  the  vacuum-tube
measuring instruments. Probably the record
was reached, however, when the astronomers
who were measuring with thermocouples the
radiation from the stars ealled for 10,000-
megolun resistors. These were finally made
up, in metallized form, by the International
Resistance Co.
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The A.C. Pentode Portable

(Continued from page 157)

‘Then mount the tuning condenser, eoil and
switch on the side of the case, as shown;
after which the baschoard with the mounted
and wired parts may be inserted, and the
few conneetions between the coil, condenser
und switch completed.

The acrial and ground binding posts are
also motmted on the side of the case. A
single wire, 25-50 feet long dropped out of
the window, will serve as an aerial. A
ground connection is usually not necessarys;
for the light-line scrves this purpose also.

The completed set makes an ideal portable
ontfit. It is easily carried, and ecan be
connected up in a few minutes. Tuning is
simple, for there is only one tuning con-
denser and the regeneration control to regu-
lute.  While the receiver is somewhat broad
in its tuning, it nevertheless has great en-
tertainment value and will be found to be
a very useful companion,

(INSIDE DIMENSIONS) |

Flg 6
An opening 5% inches in diameter is cut through
the cover of the case, to give an output for the
speaker, and covered with a grille cloth.

Experimental Uses

Perhaps it may not he obvious to many
constructors that this reeciver will operate
in many loealitics without the use of a regu-
tar antenna instatlation, but using instead
the antenna effect of the power line.  To
try this connection, conneet a 0lanf. fixed
eondenser from the antenna binding post to
one side or the other of the light-line.

Another  interesting  observation is  the
adaptability of the instrument as an ordi-
nary A.F. aniplifier to operate in conjune-
tion with a microphone or a phonograph
pick-up: when detector V1 becomes a first
stigre of AT, amplification,

The manner of coupling a microphone or
a phonograph pick-up to the grid circuit
of a grid-leak-and-condenser detector is dis-
cussed in an article on home recording in
this issie.

Spring-motor phonographs often comprise
part of the parapliernalia of the vacationist
who is pleasure bent,  And, by substituting
an electromagnetic pick-up for the mechani-
cal wnit (sound-arm and diaphragm in these
musical instruments) and connceting it to
the A.C. I'entode Dortable, phonograph re-
cordings may be reproduced with volume
and tone quality far surpassing the ordinary
mechanical phonograph.

List of Parts for the A.C. Pentode Portable

One Insuline “Midget Companion” carrying
case, 614 x Y4 x 103 inches (inside);

One Utah “Midget” dynamie speaker, with
2,500-ohm field winding; output trans-
former and UX-base connecting plugs

One Gen-Win three-circuit tuner, for .00035-
mf. condenser (I, 1.1, 1.2);

One Hammarlund “Midget” 00035-mf. vari-
able condenser (C1);

One Hammarlund A.F. transformer, second-
ary only used (1.3);

Three Aerovox. fixed condensers: one ,00025-
mf. (C2): one .0005-mf. (C3); one .01-mf.
(C1);

Two Flechtheim filter condenscrs: one 2-mf.
(C5); one 1-mf. (C9);

Three Concourse 4-mf. clectrolytic condens-
ers (Cu, C7, C8)3

Two International grid-leak resistors: one
2omeg. (R) 5 one Yi-mep (1R2) 5

One International 250,000-ohm plate resistor,
(n11);

Three ¥lectrad wire-wound voltage-divider
resistors: two 12,000-ohin (133, RR4); one
5000-chm (1t5) ;

One Ylectrad wire-wound 400-ohm “C”-bias
resistor (R6G) 3

Fonr Na-Ald sockets; two UY (V1, V2);
two UX (V3 and speaker rccepta(‘le);

One Iarl Power transformer, with 2.5-, 5-
aud  t00-volt  center-tapped secondaries
(rr);

One Cutler-IIammer power toggle switch
(5w);

Two binding posts (“Ant.” and “Gnd”);

One baseboard, 1 -inch thick, to fit inside
case.

The constructor may use any coil suited
to the regencrative cirenit which he decides
to adopt (as explained above) and to the
vatue of the ¢condenser which he uses, Data
for the construction of broadeast coils have
been given in previeus issues of Ranio-
Crarry the unit used here has a tickler of
32 turns of No, 26 D.C.C. wirc on a 174-
inch form, inside a 2-inch form on which
are wound a sceondary of 63 turns and a
primary (not wsed in this heookup) of 12
turns ef the same wire.

The Editor will be glad to hear the experi-
enees of the readers of Ramo-Crarr who
build the Pentode Portables especially atong
the lines of distant reception, since this ¢ir-
cuit is designed for high sensitivity, as well
as large output.

Service Oscillators
(Continned fram page 147)

To calibrate this oscillator tune a good
receiver to a breoadeast station of a known
frequency; and then turn the dial of your
ogcillator to the position which the loudest
signal is obtained in the recciver.

The writer has made another oscillator
more compact than the one pictured. In-
stead of the large condenser, a midget of
the same capacity is used, The coil is
wound of No. 28 D.C.C. wire, using 109
turns on a 1Y-inch tube. The 25-watt
bulb is long and slender (Fig. 4A); six and
one cighth inches high with the base. ‘The
whole job is 61/, inches high, 414 inches deep
and 5 inches long.
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POCKET SIZE
this famous

RESISTOR GUIDE

The same loose-leaf plan as be-

fore—the same valuable data—

but handier and more complete,
Servicemen in every State
in the Union rely on the

I. R. C. Resistor Guide.

And now in its more com-
pact form it is more valu-
able than ever. Shows 200
circuits with all the resistor
data you need to know—the
types and values to use
everywhere. A remarkable
time saver.

FREE with Metallized
Resistors

With the purchase of any 10
Metallized Resistors you re-
ceive the Renlacement Guide
free—or it may be bought in
its new form for $1.
Loose-leaf sheets sent peri.
odically without charge,keep
it always up to date. Mail
the coupon today—take the
jinx out of repair work!

Published b
INTERNATIONAL RESISTANCE CO.
Philadelphia and Toronto
Makers of

Netalli

RESISTORS

All orders for Resistors referred to Jobbers

INTERNATIDNAL RESISTANCE _Co., c-8
2006 C St.

Gentlemen: (Cheek oner you are Enterested In)

a1 enclose $1,00 for Replacement Guide.

[] Please send prico list of Metallized Resistors. ¢ wieh

to purchass assortment of ten, which will entitis me
to Replatemant Guide Free.
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the NEW JOI2

QOver 1000 Pages.

Over 2,000 Diagrams,
Hook-ups, Charts and
Illustrations.

Flexible Looseleaf
Binder.

Size 9”7 x 12",

Complete Directory of
all 1931-1932 Radio
Receivers.
: Full Radio Service
1 9 3 2 Gaide.
For Radio Service Men,
s @ Manufacturers, Jobbers,
O lCla Dealers and Amateurs,

HUGO GERNSBACK,

Radio Service SR

Managing Editor

Manual s %\:‘li;,;};'ging Editor

NEW MATERIAL
i THROUGHOUT
Complete Directory
| of 2k NO REPRINTS
1931.1932 Radio Recervers : il
- TEE— MATERIAL
Full Radio Service Guide ONE MONTH
- | ONLY

AT THIS PRICE

$4.00

A COPY

After August 31st, the
Manual will sell for
$5.00 a copy.
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Official RADIO Service Manual
wITH - = REE Supplements

mailed to Manual Owners every 60 days —

HE progressive Service Man finds it essential to keep will ever be needed; and in addition, it will show him how
right up-to-the minute with new sets as they are placed to service properly and in a much shorter time, a receiver
on the market, particularly from the servicing viewpoint. of any make and construction.
It is required of him to repair accurately any receiver, re- Over 30,000 copies of the first Manual were bought by men

gardless of model or manufacture.
of the Service Man, the NEW

To facilitate the work in every branch of the radio industry, THE NEW 1932
1932 OFFICIAL RADIO MANUAL WILL BE BOUGHT BY EVERYONE IN THE

SERVICE MANUAL will give every diagram or circuit that RADIO FIELD.

The Contents of

A step-by-sten analysks of a  t¥plcal radie
recelver, whlch has all the features and all
passible combinations of modern radio Lrsctice:
atl this has been loelmled In a single design
for the instruction of the serviee technichan.
Thiz chapter contabins o great muany pages, (uily
jliustrated by many diagrams 0 meke esery
point plain. It 1s the most valuable contribu-
tlun to the radio service tield that has been
made, and nothing like It has ever appeared
in print.

A complete andal on the operation of all
types of vaeuum tubes, whether new, standard
or ob:olete.  No yuestlon that you could possihly
ask Iu eonneetlon with the operation or usage
of vacuttm tubes las been omitted. A discusilon
of the operating voltuh for varfous type: of
tubes, ami what oeeurs when they are under- or
over-loadetl, 1z xiven, Completely  illustrated
with eharts and diagrams.

Complete  serelce  data  cuverlng  all  modern
adlo recelvers which the techniclan is likely to
his work, tagether I speclalized
verlng  the peculiaritles of the
tndividusl ers. 30 I chapter s «e
voted to senic of the older recelvers whieh were
not Inclhided in the first Manual.

Practleally all data of an exclusive resume on
the aperation of the new Pentode and Varhable
Mu tubes, as used in the latest recelvers,
\\'|llh romplete information and their character-
istles.

A rompiete diseusslon of the superhetersdyne
andl ks inherent pecullaritles  with  detal'ed
Inztruction ou the allgnment of the oselihator
and Intermediate- frequency  eireuits.  Complete
trouble-hunting  informatlon on the superheter-

the 1932 Official Radio Service Manual

odynes, leaving no important detail uwntouched. Man and technf¢fan to know thils phase of the
Alio a sbeelal chapter o tools used on super- art, as it s iIncressing year by year. The
heterodSne elrculls. problems of connecting  exterlor converters and
a describtion of them. Inclucing hook-ups of
A Manual on the full operation of the varlous stich converters, is inc.owled in this chaptet.
set testers and analyzers now on the market.
Data on the constrietlon of servieeable testing A complete and exhaustive chapter featuring ele-
equipment; Jube soitmeters, output eters, 0se cuitd nnd service duta on the more Llmnportant
el Jators, allgning tools, cte. publie-uackiress systems, and on talking niotien
picture equipment. This ks a pl of ruidloe
A pecial large sectlon §s devoted to Midget whieh the Serviee Man often overlocks; amd
receivers.  This  cliapter vomajns the diMenlt Fet ft is an important sobree of his income.

problem
celvers
—thine

that are et with in these type re A lurge amount of muterial shown here is
¢ to serviee them most veomomirally entlrely new.
g short-euts—where te look first for

trouble; and, of course, a sub-section devoted A complete secthon glving «ozens of tables of
to the efrcult diagrams of the most hnportant data on various phases of rolio servlcing, The
midget sets on the murket. materlal shown in this ehapter s all

and s of a praetleal nature: this lnformatlon.
Practically all of the schematie dlugrams and alone, i5 worth the entire price of the book.
hook-ups are now augmiented by full color eod
fugs. aud by the Ineluslon of the eomplete Complete tables of  standardized eco’or codings
cireult and  codiug  arrangements of  the  in- fur reslators.  These tubles are most fmportant.
dlvidual rts,  acegrding to RMA gpecificy and will e referred to dally by thouss

tion:.  This innovation a‘one is of trememions thousands of rvadie Nepviee Men all
Impertance to the Merviee Man, amd wlll suve country.
the cost of the book many tines over.

IN ADDITION—
Complete Servire Mannal on the eomrerctal alr-

craft eaulnment ¥ heing sunplied for use on there are over 2.0 complete dlasrams. hook
rommercial  alrways: in order that the tech- ups, and jpeclal reference data on eommercial
niclan may he put in a position of Inereasing recelvers. In many cases, the hook econtaing
hiz Income by the servielng of recelvers on peelol  information en  the servieing of such
lanes passing through the focal alrport. receiver: as recomtnended by the manufacturer.

In our last year's Minual we shewed muinly
All  avallable new data on the ecommerclal the recebver dlagrims themselves, wmml we [n-
short-wave receivers and converters, LIneluding eluded little servleing data.  in the 1932 Man-
hoolt -ups. dlagrams, and serviefng data on such ual, we are glving a tremendous amount of
receivers aml eonverters.  Muny 1932 reeeivers servleing data for many of the impertant re-
are now equipped with chortwave tuners, or celvers, whiel Is also & Jdistingt and fmportant
converters, aud it 3 important to the Henive departure.

=S mZ,

Additional Features—

Mail Coupon TODAY!

NOTE'! GERNSBACK PUBLICATIONS, Ine. RC-9

Rupplements to the New Manual wHI he lssued every 60 - 96-98 Park Plaee, N York, N

days FREEL OF CUHARUE. free N ewEMons. WL (Y

FREE Questlon and Answer Servlee to every owner of Last  year the Supplements were I enclose  herewlth  remittance of  $0.00, check or

the Manual. malled to  subscribers on a  regular maney order preferred, for whileh yorr are o send me
iwhseription  basls  at  the rate of the NEW 1932 OFFICIAL RADIO SERVICE MAN-

HRlank nages for recording notes. dlagrams or  sketches $4.50.  This cost was in audition te AL at the pre-publicatlon price. I understand that

are dncluded, and are transferable 10 any part of the bouk. the price of $3.30 for the Manual all the onal Features awd the New malerial
WITII THE 1982 OFFICIAL ItaDIO will be lneluded in the Manual and Supplensents.

The New Manual wHhl eonlaho three thoes a3 many pages

and  twlee as many
Manua!.

THERE WILL TE

MANUAL ANYWIIEKE. After it i3 published, the
prices becomes $5.00.

=

SERVICE  MANUAL Yo' WiLL

Alagrams  and elreobts az the 1iest WIVE  TIE SUPPLEMIENTS |
CYERY 66 DAYS WITHOUT ANY .
NO CUT TRICE OX TIOE 1932 ADDITIONAL CHARGE,  This s Nuame

the most sensational offer given by
any publisher at any time.

o Address

Chty -Brate.

1 B a J
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SKINDERVIKEN

The Most Sensitive Microphone Button
(ACTUAL SIZE NOT BIGGER THAN A QUARTER)

You can easily make a highly sensitive detecto-
phone by using a Skinderviken Transmitter Button
to collect the sound waves. You can build your
own outfit without buying expensive equipment.
Think of the fun you can have with such an
instrument,

You can install an outfit in your home and hear
the conversation being held all over the house.

Full directions for connecting up the button for
use as a detectophone are given in our 12-page
booklet.

These wonderful little SKINDERVIKEN micro-
phone buttons may be used for hundreds of uses,
such as:

RADIO AMPLIFIER PHONOGRAPH AMPLIFIER

DETECTOPHONE TELEPHONE AMPLIFIER
STETHOSCOPE LOUD SPEAKER AMPLIFIER
MICROPHONE CRYSTAL SET AMPLIFIER

HOME RECORDING OUTFIT, ETC.

95¢: EACH Two for $1.75
12-PAGE INSTRUCTION BOOKLET

conta:ning supoestions and diagrams for innumerable
uses, furmished with éach unit.

EVERY AMATEUR SHOULD HAVE Tw0 OR THREE
OF THESE AMPLIFIERS IN HIS LABORATORY

WE PAY $5.00 IN CASH

for every new use developed for this unit
and accepted and published by wus.

SEND NO MONEY

When the postman delivers your order you pay him
for whatever you have ordered, plus a few cents
postage.

(Canada and Foreign: cash with orders)

PRESS GUILD, ine.,
16 Murray St., New York, N, Y.

|
Pleass mall me at once as many of the following items

a3 1 have indleated.

.. Bkinderviken ’rnnlmmer Unm at 9% for 1: $L.75
for 2; $2.50 for 3: $3.2 r 4.

When delivered 1 will my the postmsn the cost of the
items specified plus postage.

®esieessessrretsgereccne

vee Blatleiectnicnccisnnn

35 000 WILL B: PAID"TO

0

PROVES THAT THIS 18
not the actual photo of myself
showing my suberb physique
and how the Ross System has
lncrelud my own helght to
€ ft. 3 3-4 inches. llundreds
ot Testimonlals, = Clients up
to 45 years old gsin from 1 to
6 inches in a few weeksi!

No Appliances—No Drugs—No Dleting, ROSS
SYSTEM NEVER FAILS. Fee Ten Dollars Com-
Convineing Testimony and 3'artlculars 5
cents stamps. ‘Allow tline for return mails across
the Atlantic.”" G. MALCDLM ROSS, Height Specialist,
Scarborough. England, (P. O. Box 15),

First in 1907
First To-day

A SPECIAL OFFER TO NEW READERS
— Eight months subscription to Rapio-
CraFT for $1.00. Send remittance to Rabio-
CrarFT, 98 Park Place, New York, N. Y.
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Up and Down the Waves with the Scott
“All-Wave” Superheterodyne

(Continued from page 158)

a decided pleasure, and the time passed so
rapidly that it was midnight before | real.
ized the honr.

Strong “DX" Reception

I decided to have a try for “DX" again.
This time I had much more success; for
the distant stations whieh literally “poured
in” were much further away than those
heard earlier.  Unfortunately, man-made
static had hecome very annoying in my lo-
cality, and it was found impossible to listen
with the volume control turncd np more
than two-fifths of the way. IFor this reason,
the recciver wits not able to show that night
what it conld do when pushed to its Timit.
Despite this handicap, the performance was
guite remarkable for swmner conditions.
The reception log, it will be observed, con-
tains stations in Texas, Colorado and Mexico.

At this point, it might be well to mention
that this station log contains only those
stations which were listened to long enough
to hear their call letters. I all the stations
heard had been logged the list would be
about double its present length.

The recciver was not tested after one
o'clock in the morning; so that no oppor-
tunity was had for picking up any far west-
ern stations; but the tests were so gatis-
factory that T am convineed that Furopean
stationts can be heard on the broadeast band
during the winter,

Daylight tests with the recciver showed
that stations up to 300 miles distant can
be casily picked up without advancing the
volume control beyond the half-way mark.

Short-Wave Reception

On the short-waves, the receiver showed
np cxceedingly welll Tone quality still re-
mained very f{ine—an unusual feature for
a short-wave set.  The annoying rushing
noisc, familiar to nsers of regenerative short-
wave outfits, was noticeably absent.

The Scott set was checked on the short
waves by comparison  with the reception
from a four-tube receiver using one tuned
sereen grid (C21) stage of RIS amplifica-
tion, @ regencrative ("27) detector, and a
two-stage andio amplifier (also *27s8). Dur-
ing previous tests with the four-tube out-
fit, Kunropean stations had been coming in
for over a month with only fair strength,
with but few exceptions.  Station G55W at
Chehnsford, England, relaving the national
programme from the London studios of the
British Broadeasting Company on 25,53 me-
ters (11,750 ke.), was first tuned in. On
the superheterodyne, the programme was
as lond, with the volume control advanced
only a quarter of the way, as it was on the
four-tube set with its regencration control
advanced to maxinmm. DBecaunse of the ab-
sence of regeneration in the super, its qual-
ity was much better than that of the re-
generative set.

Once again that bughear of rudio, man-
made static, interfered.  On this oceasion
it was angented by the interference from
the ignition system of automohiles passing
in the street. This noise made it impossible
to test the set with the volume control ad-
vanced any further than the halfway mark.
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Other stations heard with good volume
on the short waves ineluded 12R0 at Rome,
Italy; FYA, the new colonial government
short-wave broadeaster at Pontoise, 1°rance;
the Germun hroadeasting company’s station
at Konigswusterbausen; both ends of the
transatlantic phone system;  (London-New
York); a Duteh phone station communi-
cating with the island of Java; and some
Northh  American  broadeasters — W8XK,
Pittshurgh: W2XAY, Schenectady; WIXF,
Chicago; WIXAN, Chicago: W 8XAlL, Cin-
einnati; W2X15, New York; \\J\AL, Bound
Brook, N. J.; awd VE«Cl, W innipeg,
Canada.

The selectivity wus far better than any-
thing 1 have ever tried on the short waves.
With the four-tube set W8BXK on 2524
meters was overlapping 12R0 on 2542 me-
ters, and also G35W. With the “super,”
there was no trace of interference on either
of these stations.

Tuning on all waves was very easy and
lacked that “eritical” action found in most
all-wave sets.

Convenient Wave-Changing

The manufacturer supplies, as part of
the regular cquipment for the Scott re-
ceiver, two sets of plug-in coils for the
short and broadeast waves (12 coils in all).
These are very ecasy to insert and remove.
On the coils from 15 to 38 meters, the elips
to the control-grid caps of the first W.I%
and first detector tubes are attached to two
red-covered wires.  The antenna is  con-
nected directly to one of these clips and
through an R.1°. choke to ground.

FFor the waves from 38 to 18f meters,
the control grid connections are red to
the first R.F, and black to the first detector.,
For the broadeast coils (200-550 weters)
the connections are Dblack, to both tubes,
The antenna, for this work, is econnected to
the regular antenna post at the rear of
the chassis.

The Scott “short-wave station finder™ is
a neat little gadget, supplied with the sct,
to determine the dial setting for any given
wavelength.  One merely sets the indicators
to the wave desired and—presto—above it
appears the coil number for that wave. and
atso the dial setting of the receiver. 1t
is then a simple matter to insert the des:
ignated coils in the receiver, and set the
dials aceording to the station finder's in-
struction. This ingenious device saves mmuch
time und bother.

The Open Forum

(Continved from puge 151)

manufacturers take the same attitude, and
this goes for them too,)

Why not devote this valuable space to
other makers who furnish their diagrams
with all the necessary data to speed up
service work; which avoids the loss of less
valuable time in prohing an ohscure receiver,
and therefore results in speedier work and
mare henefit for the independent Service
Man? Tlow about it, fellows? Let’s hear
from yon.
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Here's suecess to Rapro-Crarr till waves
are shortened to a millionth of a eter.
Jurius Drnoia,
3609 East 114th St., Cleveland, Ohio.

“USE EVERY MAN ACCORDING TO
HIS DESERT—"
Lditor, Ranio-Cuarr:

I can’t begin to tell you how P've tried to
absorb some fellows' varns ahout servicing.
[ am a nodest little Serviee Man myselt,
and fed up with such contributions as that
by Mr. 1. G. Poli of Detroit, in the Febru-
arv “Open Forum”  Let e quote: .l
Radivia 4 wiich would only bring in a
few strony locals, bexide excess oscillations,
had been attended previously by two ‘Serv-
ice Men’ Since sume of these do not know
where to find the newlralizing condensers on
these models—"

Before reading this article, T never knew
of the RCA *“44,” in any condition, oscil-
lating from an open antenna tead.  He
claims that the set il been attended by
two “Service Men,” emphasizing “Nervice
Men:” evidently the same ecan be applied
to hin.

On the same page (161) appears an ar-
ticle by Mr. J. Pristash: “Vow cannot injure
the chokes and condensers; the temperalure
caunot rise high enongh to burn them, be-
canse of the low melling point”  Evidently
Mr. Pristash doesn't know that heat in any
form does injure condeusers and that re-
placenient cartridges can e bonght for less
than the time required to salvage.

Again, let me call your attention to Mr.
Dale Pollack; on page #6+ he goes into
elaborate detail about some forins of oscil-
lators that no Service Man ever used:

“Unfortunately, however, most gscillutors
used al present comprise the elements of a
young hroadeast transmitler. . Auother type
of oscillator employs a buzzer . . . must be
very carefully packed m @ cotlon-filled
bor—" Lousy!

Why the unnecessary articles on stuff like
this, when Service Men have been using his
new system with any and all kinds of tulwes
for ages now?

And then he drops a bomb on our enthu-
sinsm, uafter relating its superior qualities
atong with portability: “Apply the proper
voltages either from the power supply or
froin batteries (vne cell of a sturege bat-
tery muay be used for the "2 filement)—"

He savs, carry a storage cell around to
light the *24 tube.  Iso’t that neat and com-
pact and portable—oooy?

No, we are out for sc .1l|bq now and find-
ing on page 484 Mr. A, M. Tinker of Chi-
cago: “l altached two wires to the secondary
of the transformer” Who conceived con-
neeting a magnetic speaker to the secondary
of the output transformer?

“The choke connectivn to the primary can
be used in this way only if some method of
ixvlating the speaker from the D.C. plate
potential is uved.”

And the fellow is keeping me in suspense,
wondering how he could be so eruel as not
to let us know how to keep the D.C. poten-
tial out of the speaker. Alas! A lost art,
I betcha.

Don’t get me wrong, Mr. Fditor. I'm for
1he fellow who has news or infogmation to
impart; but T do think that there should
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be a more ecareful study made of some of
these editorials by some of these voung
service engineers who suddenly find that the
older Serviee Men are only fakers, and that
they were educated just in time to save
the race.

Here's to w better magazine tor the Sery-
ice Man.

0. F. FavrLkxes,
$26 W. Block, Eldorado, Arkansus.

{The prophet Job, we have read. was re-
markably meek after he haed heen addressed
out of a whirlwind by inniscience.  We ¢an
only fmitate his hnnility witly the mental
reservation that the younger technicians will
some day he elders reproving a presumptu-
ous third generation.—#ditor.)

ATTENTION, MANUFACTURERS
Editor, Ramo-Crarr:

U think it would be a good idea for the
radio munutacturers to get together and
compel all theiv dealers to have a compe-
tent Serviee Man and make him
eximination.  ‘That is the vnly way 1 think
it can be done. A lot of dealers can get
men to do the work for £15.00 a week who
get hy some way and, as long as they can
get en to do it for that, they do not care
whether the publie gets a fair deal or not.
I could give many instances of the cases
I have come in contact with, as an
pendent Service Mang and I think it is
time action was taken to do away with
the hit-and-miss variety and have them elin-
inated altogether. 1 charge $1.00 an hour
and wilt not do it for less: 1 believe the 50-
cents-an-hour work is dearvest in the end.
Also, T am no flying Service Man: I would
like to sce the fast men and see what they
do. Yours for better serviee to the public.

Havown B,
N Augusta N,

llilSS ian

inde-

AUvLExnack,
Howmiton, Canada,

NOISE IN THE POWER
TRANSFORMER
Lditor, Ramo-Cnawr:

I get Ramo-Crarr every month and read
alb of it, even most of the advertisements.
I have been helped out of a hole manv
a time by some article covering a certain
ailment of a radio and here is one that 1T
would like to pass on to smne other Service
Man who may profit by miy expericnee,

I was called to sce about a Westinghouse
“WR-5" super.  The complaint was noise,
I couldi't find anv local cause for the
noise, so I took the set home with e
Everything tested OK and T was just about
to acknowledge defeat when, upon turning
on my own set, T picked up the sarne noise
(the “WR5" was still turned on). I eut
ont each unit as I came to it till 1 reached
the rectifier tube.  When I touched one
plate prong with a test prod the noise would
be heard, T then eut the wires laose from
the plate contacts in the socket: the noise
increased  when  one  was removed, but
could’t be heard when the other was re-
moved. 1 decided then that one side of
the high-valtage winding was arcing, either
to the case or to the core; replacing the
power transtormer stopped the noise. Hav-
ing amother receiver in operation was what
found the trouble for me.

(Unsigned),

220 North Third 8t, Gadsden,

Alaletane.
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Make
™
Depression
Pay
Take advantage of the present de-
mand for repair of old receivers!
Build strongly for the future, and in-
crease your business by giving GUAR-
ANTEED REPAIRS.
You can do this safely by using
Radio’s Finest Parts—

POLYMET
PRODUCTS

Standard of the Industry

| FOR FILTER BLOCK REPAIRS

| THE POLYMET KIT of 25 UN-
CASED CONDENSER SECTIONS
illustrated below—is the most useful
Kit ever assembled for service work.
Many capacities and sizés, all in strict
accordance with R.M.A. ratings.
Mail the Coupon for special low-price
introductory offer. It will also bring
you the new 1931 Polymet Parts Cata-

t log, containing many service helps.

POLYMET MFG. CORP.
829 East 134th St,
New York City.

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

1931
without

Repair Kit.  Also include the new
Polymect Radio Parts Catalog,
charge.

Name
Address
City
' State

Mark Proper Square
| [ yonBEr ] pEALER
[ service Man [J custom sET BUILDER

RADIO

Llong Distance(/,

3 . Receiver
Amazing LowPrice! "
Quallty Performance

r tube. Easy
WIL fit any car.
\mgle dial control. We
narantee that this set
vnll pull in stations mthm a tadis
of 1,000 miles and that it will de-
I!ver the volume and tone gnulities of
un eleetrie set. or your money refunded.

PRICE OF SET ONLY 320.00 %
Prlce Complete, Including tnbes, batteries, dy-
namic spes ker nml suppressers. all ready to Install
and use, Send §£5.00° deposit with order,
balance l) ‘On_foreign orders remittance in
full reqmred ORD’ER OD\Y

CHAS, HOODW
4240 Lincoln Avenue. Dept.

(2]
150 Chicago, Iltinols
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earn Chemistry

Dr. Sloane will Teach
You in Your OwnHome

Chemistry  offers
those who are am-
bitious and willing
to apply them-
selves conscicn=
tiously to  the
greatest opportun-
ities of any veca-
tion. Industrial
firms of all kinds
pay tempting sal-

T. 0'Connor Sloans aries to get the
A.8.. A.M., PhD.. .
right men. Oppor-
LL.D. B
tunities ahound on
every hand.
Now Is the Time

to Study Chemistry

Never DLefore has the world seen such
splendid opporttunities for chemists as exist
today. In factories, mills, laboratories,
radio and ele¢trical shops, industrial plants
of all kinds, chemistry plays a vital part
in the continuation and expansion of the
business. No profession offers such oppor-
tunities and the next ten years are going
to show the greatest development in this
science that this country has even seen,

You Can Learn At Home

Our home study course, written by Dr.
Sloane himself, is practical, logical and
remarkably s:mplc It is illustrated by so
many experiments that are performed right
from the start that anyone, no matter how
little education he may have, ean thoroughl
understand every lesson. Dr. Sloane will,
in addition, give you any individual help
you may need in your studies.

Easy Monthly Payments

You do not have to have even the small

price of lhe course to start. You can
pay for it in small monthly amounts or
earn it as many others are oing. e

cost is very low. and includes even the
Chemistry outht-—there are no extras to
buy with our course.

Experimental Equipment
Given to Every Student

We give to every student without addi-
tional charge his chemical equipment., in-
cluding fifty pieces of laboratory apparatus
and supplies and forty-two different chem-
icals and re-agents.

Tuition Price Reduced

Besides furnishing the student with his
Experimental Fquipment, we have been
able, through the big increase in our student
body, to reduce the cost of the course. Write
today for full information 'md free book,
“Qpportunities for Chemists,”

Mail the Coupon NOW!

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

HOME EXTENSION DIVISION
19 Park Place New York, N. Y.
o —— —— — e — o o — — . . — - — ——
CHEMICAL INSTITUTE OF NEW YORK.
Heme Extenslon Division
19 Park Place, New York, N. Y.

Please send me at once, without any ohlgation on
my part, Your free Hook “'Onmportunities for Chemlsts,'
and full partievlars about the Experimental Equlpment
glven to every student. Also please tell me aboul your
plan of payment.

. b | 3 5 666660000000000a000 a0aaa8065 00006360005
ADDRESS .,.0esnraras

CITY cseserrveer e STATE........
RC-231
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Control of Recording

(Continued from page 143)

is as shown in I'ig. 5, and radio programs
can then be recorded.

A novel feature of this control box is
the “Mic.” position, (Sce Fig. 6) which
enables the operation to use the radio for
announcements, ete.  In other words, a very
efficient public-address system is available.

When microphone recording is desired the
knob is turned to “Mic. Rec.”; as in Fig. 73
which is similar to the circuit of Fig. 6,
except that the entting head Is connected
to the plates of the output tubes.

Playback is accomplished by turning the
knob to “Phono.”, I'ig. 8. This disconnects
the microphone and cutting head and then
connects the latter to the grid and cathode
of the detector tube.

This about completes the discussion of
control cireuits for home rccording.  Of
course, various trick circuits will be de-
veloped by many experimenters to suit their
own particular needs. ‘The writer will be
greatly interested to see any of these cir-
cuit arrangements which recordists may
care to send to him, I.ctters should be ad-
dressed in care of the llome Recording
Department of Ranio-Crarr.
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The contact-plate comnections of the Best control wnit, dllustrated in Fig. B, are shown in Fig. 4,

above.

V'arious cirenit connections obtained by the wvarious positions of the switch are given in

Figs. 5-8; for reguler radio reception, the switch is pul in position S.

Experiments in Home Recording

Editor, Rapio-Crarr:

Remembering the fun we had recording
on the metal composition dises with the old
Tictrola, I dug up some old recordings and
played them on the clectric phonograph. The
voices were very faint, and 1 got to wonder-
ing if T couldn’t make some new records—
and T did, over the old blanks. These didn’t
amount to much, and probably I would have
stopped right there, if Vietor had not an-
nounced their home-recording outfit about
that time. Sinee then I have used only
their pre-grooved discs, and have made some
fairly good records. Some would be very
good, from the standpoint of volume and
clearness, if the extrancous noises could be
climinated.  Like most amateurs, 1 have
found my difficulty in trying to get good re-
sults with a small outlay for parts.

The first essential is to have a really good
motor and turntable. The motor must have
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plenty of power; so that the table will turn
miformly, no matter how heavy a cut the
stvlus makes. I had mine rewound with
wire two gauges larger, and this increased
the powcer considerably; though it was a
job to get on turns enough.  The motor
heats considerably, but they all do; it has
never become hot enough to damage it. 1t
is a shaded-pole induction motor; 1 have
also a cheap little synchronous motor which
I plan to couple to the turntable, to give
nmore power and better regulation, when it
bhecomes possible to buy larger records
blanks.

The turntable nwst not wobhle too much,
or the record will sound as though vou had
turned the table by hand. 1f the table itself
is out of a true plane, there is not much
chance of springing it back. But if only
the center hole is out of perpendicular to
the table, patience and careful shimming on
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the low side will make the table run quite
true.

The recording head may be any of the
hetter pickups; though 1 have had very
good luck in using for this purpose a mag-
netic-cone unit from a Tower speaker; a
needle chuck from an old Vietrola sound
box was soldered to the free end of the
annature.  The unit was then mounted on
a center-balanced tone arm; and much ex-
perimenting with the spring’s tension, arma-
ture’s position, and damping with rubber
was tried before the tone was clear and free
from had distortion. This adjustment was
effected while plaving regular records, and
with a circuit so arranged that a Webster
pickup eould be cut in for comparison.

It was my idea that, since a loud speaker
is designed to convert electrical impulses
into mechanical, it should therefore do a
better jolr of recording than an instrument
designed to reverse this process. (The ques-
tion of characteristics arises at this point.
Sec Fig. 4, page 20, in the July tssue, and
accompanying text.) Anyway, when I got
through, I had a pickup that was very loud
and clear and, as a recorder, it cuts a very
wide sound track. (Sometimes, in fact, too
wide; this may be due to the large double
nmagnets, or the greater inertia, I don’t know
which.) For playbacks, I use the regular
pickup.

Microphenes are quite expensive and, until
I was convinced that there was some hope,
I didn’t spend nnich on this item. T tried
various mountings with all the mike buttons
I could get hold of; rewound transforiners
trying to get a reasonable inpedance mateh;
amd then turned back to my old friend the
magnetic-cone speaker.  These are cheap,
and need no matehing transforimer to couple
them into the audio cireuit; but be sure yvon
use one with strong magnets. Loosen the
tension of the armature spring, and put
from three to nine volts of hattery in series
with the speaker and the audio amplifier’s
input; this will hoost the volime and in-
crease sensitivity to the point where there
will be plenty of microphonie howl if the
mike and the speaker are in the same roont
T'ry reversing the polarity if the mike lacks
sensitivity. My outfit had plenty of wire
on the miike; so 1 could go into the next
room while adjusting it.  (You ecan have
an assistant beside the set to tell you when
vour voice comes through well) This type
of microphone is good enough to record a
quartette and  Danjo, without too much
crowding around it.

I use a small orthophonie eabinet to house
evervihing, with the following switching ar-
rangenents: radio-record;  voice-record;
voice-loud speaker; record playback. The
radio-phono switch on set gives vou your
choice there. T also put on the set a switeh
to cut out the voice coil, though this is net
absolutely necessary. Connection of the
set's output to the recorder is effected
through an 0.5-mf. condenser on each side
of the line, from the two plate terminals on
the output transformer. (Larger capacities
might well be used.)

If the same pickup is used for both re-
cording and pickup, be sure your switch-
ing system makes it impossible to turn the
set’s output back into the detcetor. 1 use
two rotary eam switches, mounted close to-
gether: with large knobs so cut away tiat
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it is impossible to turn one unless the other
is in the proper position. Perhaps someone
has an idea for a rotary switeh like Vietor's
that could be made from the junk box.

I understand that ene of the home-movie
companies is working on an outfit that will
record the sound on cylinders; which will
then be sent to the manufacturer, who will
transfer the record to a permanent 16-inch
dise. The question of permanence is onc
which 1 hope to sce solved soon; also that
of larger records.

We have in the family soinc old Edison
home-recordings, made 22 years ago. These
have not been played very often; but it is
quite a sensation to hear yourself as you
sounded then. There is also quite a kiek
in handing a mike to vour most imperturb-
able friend and telling him to make a record.
No matter how loguacious he is ordinarily,
speech and ideas will desert him. When he
finally stanuners out something, and you
play it back for him, he'll swear it’s not his
voice. But everyone clse will declare it's
Jjust like him.

There is another use for these records
that I have never seen mentioned; and that
is for self-improvement. If vou get a good
mike and good results, have one of your
nmusical friends play a solo, or do so your-
self.  The playback will reveal things the
performer did not know before, some good,
some had.

1 have made this letter purposely vague
in detaxils; for it is addressed to the fellow
like myself who likes to roll his own.

W. A, WiLkixsoN,
1315 Thirty-First St., Des Moines, Iowa.

AUTOMATIC PROGRAM CONTROL

OME years ago”’ obscrves “Free Grid?

in Wireless World, l.ondon, “a res-
taurateur approaehed e with the sugges-
tion that I design him a wonderful set which
would antomatically switeh itself off when
speech came along and switch itself on
apain when music veappeared,

‘I was rather amnsed at his suggestion,
but, nevertheless, infroduced him to a young
friend of mine who was by way of being
an expert on tone filters. I was surprised
to learn some weeks later that he had jolly
nearly succeeded and would have done so
completely it he conld only have persuaded
the hwman voice to confine itself to one
end of the nmsizal scale.  As it was, the
apparatus actually did function after a
fashion and switched off when an announcer
with a certain type of voice came on the
air. Unfortunately it suffered from the de-
feet that it did rot respond to all voices.”

Another opportunity for the more per-
sistent inventor, in these days of improved
tone-control devices.

“LOSING HIS FILAMENTS”

ANY a radio fan has lost his, for
M reasons too paintul to discuss; but the
expression is now finding a special use in
Fnglish breadeasting, according to Amateur
Wirelexs. When a dull pertormer is before
the microphone, the engineers in the control-
room observe “I bet that fellow is losing
his filaments”—i. e, the great public are
switching off their receivers, alternative
programs heing less numerous abroad.
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Experienced

Radio Men|

TO GET and HOLD
down a better than
average job you must
be a better than

average man.

ENGINEERING
TRAINING
is the solution.

Mail couporn for details of onr
plan TODAY!

CAPIT L RADIO ENGINEERING
NSTITUTE, INC.

3166 Mt. Pleasant St., N, W., Washingtor, D. G.
Please send me, without obligation, your new

illustrated booklet explaining your advanced course
in Practical Radio Engineering.

Name =

Address = =
e RC-9

Position

The ROOSEVELT

SUPER-HETERODYNE
Uses new Pentode power
tubes, also new type
variable-mu screen
grid. 7 tubes in all.
10 KG. separation,
wonderful tone and
great distance. *“Lit2'”
Bank - Wound Coils.
The most perfect ra.
dio ever built.
Price, complete with
tubes $64.50

New CUB
Midget

T.R.F. Circuit, Pen-
tode, Variabie . Mu,
Fine Tone. Price
complete, $19.75,
Dealers and Agents: Write for Discounts!
GOMMONWEALTH RADIO MFG. CO.

. Harrison St., Cable: RADCOM, CHICAGO

843-8 w

AMPERITE corrects line voltage
variations, Improves reception, In-
stalled in 5 minutes, No chassis
changes, $3 at your dealers. Write

Dept. RC-9, giving

No. of your set, For Fvery Set,
| make and modet Including Midgets.

WPERITI z orporefion

301 DROADWAY., HEW YORK

ATENT Wnte for Free Guide Book,
"H TO OBTAIN A
ENT" and Record of

Invention Blank. Send model or sketch and deecrip-
tion of your invention for our Free Opinion whether it
comes within Patent Office Rules. RADIO and ELEC-
TRlCA[. Casea 1 Specialtv. Promst. Efficient. Service.,

OF FEES IN INSTALLMENTS
VICTOR J EVANS & CO., 923 - 9th, Washington, D. &
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Span the \Wﬂdmmﬁ&t}

Listen iIn DIRECT to Tondon.
Paris, Ierlin, Buenos .\ires and other broadeaiting stallons

A new radlo thrill for youl

throughout the world via short waves. Knjoy unique ror-
eign programs from s(range lands,  Your ordlinary receivel
cannal tune itn these low wave stations. \WORLD- \\II)P
RECEIVER gets 14 to 530 meter statlons with surpriing
clarity, SEND NO MONEY! Just wrlte your name and
address on a pozteard aml ask ws Lo send you thi. won-
derful guaranieed short wave set. [y postman $5.45 plus
a small dellvery charge. Ail orders West of the ltockies
must be aceonpanied hy $1.00 deposit.  I'rice in foretgn
countries, $7.75 delivered. Order todayl

NEW RADIO BARGAINS
Low Power Transmitter adaptable for phone or code.
With plug-in eefls s ervviierrrierererransnrenes $14.75

B Eliminator, Ilone Diry with 280 tul:e 1R0 volls,
will operate up to teh tube set, fully gunrlnleed..

AC—A B C Power Patks, complelely assembled.....

Tubes: UX type, 30-day replacement puarantee, No. 210,
$2.25: No. 250, $2.45: No. 281, $1.85: No. 245, $1.25;
No, 224, $1.25; No. 237, 78¢; No. 226, 65e; No. 71, 75e

-ty
International Microphone, two hution for public address
system and transmittets, speech or muysie.........

WRITE FOR BARGAIN CATALOG

CHAS. HOODWIN CO.
4240 Lincoln Ave., Dept. J-15, CHICAGO

6.7%
8.75

$9.75

Soft Aluminum Pregrooved Blank Ree-
ords for Instantaneons Home Recording.
Deuble Faced.

Ghve
Volume
Briiliancy
Durability

1.ist Prices
€ inch §0.50
Sinch 035
10inch 1.00

and Single
Monnts, ("abhe,
I'age Catalug just out,
co,, Ltd
California

Also Microphones—Double

liutton, Pransforiners,
Plugs, ete. New 32

UNIVERSAL MICROPHONE
Inglewood Dept. R.C.

‘Chirad”
Full Informat;zn t;:d Best Prices

NEw S-M 726 SW

Short and Long Wave Receiver

New NationaL AC 5 SW

Using 235 and 245 Tubes
Can Be Had By Writing to Us

Supplies of AN Kinds for
Short Wave Experimenters

Cuicaco Ranio Aprparatus Co.

415 So. Dearborn St., Chicago, III.
Est. 1921 Dept. CF-9

ALUMINUM BOX SHIELDS
Genuine "ALCOA'™ ulock silverdip nnlsh.
5x9x6 81.80—14 x 62 6 $385 10
6 x 7 Monitor size SJ "5 5x5x% 5 Lull
Khield (Hke picture on right) $1.00.

Any Size to Order.

Pentods adapters, $1.25, DPacent Pick-
m(: beads, valy $2.23 Flexible shafts for

Ante Sets, “BUDDY"

TEST PROD
Alvays rharp pointed, wusing
phonograph needles, 4-ft,
spade or phone tips.

identify  each

specialize In radio parte

exclusively—nparts furnizhed for

any kit in any magagzine.
Please Include Postage.

RADID MAN. Ine,

Dept. RC-931 New York, N. Y.

AN. THE

BL
89 Cortlandt St.
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Single-Control Superheterodynes

(Continved from page 165)

the frequeney of oscillator circuits of the
usual type.

The proportioning of the circnits is not
difficult; the inductance of the oscitlator coil
heing as specified by our empirical rule
(about 2265 less than the inductance of the
tuning coils of the recciver proper), while
the plate and grid coupling coils should be
as small as will provide oscillation over the
entire tuning range.

A study of the superheterodyne receivers
now on the market will show that it makes
little difference where we tie in the local
oscillation: it may be introduced into the
grid circuit or the plate circuit of the first

| a . . v . p
detector, or into the screen-grid cireuit if

a sereen-grid tube is employed for mixing
Care should be taken that the magnitude

| of this locally-impressed oseillation is not

so great as to overload the deteetor tube or
otherwise distort its output.

Push-Pull with Screen-Grid Detector

It is commonly understood that the sereen-
grid tube will not give good quality when
cmploved with transformer or induetance
conpling st audio frequencies.  The reason
is that the tube's impedance itself is so high
that it is difficult to work into a favourable
inductive Joad at the lowest desired fre-
quencey, without having windings so bulky
a8 to raise the distributed capacity to a
point where the high frequencies are no
longer passed.  In the reception of radio
programs, however, we uare not concerned
with frequencies beyond 5,000 cveles (as we
are in talking-picture work), since the ad-
ministrative regulations affeeting broadeast-
ing prohibit the transmission of frequencies
above this figure.  We may, therefore, by
carcful consideration of the design prob-
hnm, so arrange a transformer or impe-
(l.mtc ('mlplmg, out of a screen-grid tube,
that we retain all the desired modulation
frequencies.  This is done by employing
tr,lnﬂfornwl». or center-tapped chokes with
relatively small windings, and so propor-
tioning the inductanee and the coupling ca-
pacity that we iimprove the coupling at the
low-frequency end of the speetruin—say at
100 ¢yeles—by resonance,

The basic prineiple of push-pull opera-

tion is that the currents affecting the re-
speetive grids are 180 degrees ont of phase
that is to say, the voltage in one branch
assumes its maximum positive value at the
same instant that the voltage in the other
branch is most negative, By using a center-
tapped choke, as an “auto-transformer,” the
required phase reversal is obtained (Fig. +4).

Resonance at 100 cveles is obtained with
the inductor shown (an Amcrtran “No.
641" AF. choke having an inductance of
200 henrics each side of the center tap) and
a coupling condenser of approximately .025-
microfarad.  These values hold for any type
of output tubes, V2, V3.

> *
Going After Service
(Continued from paye 145)
vou with shipping and burdening you with
express bills. A minimum stock can be
carried, beeause of the ease of securing

additional supplies,

Other, less-aggressive Serviee Men  are
going broke here; so, unless you can bring
in new and oere cffective ideas for selling
service, stay in your own home town.

One  ten-hy-ten room in my home con-
tains my desk, phone, scrvice bench, and
shelves for spare parts and supplies.  No
scts are brought in that can be repaired
in less than an hour in the owner's home.
AlL my equipment is hand-made. Careful
workmanship and technical aceuracy make
my instruments as important in the cyes
of my customers as their more expensive
ready-made counterparts. DBesides, after de-
signing and building an instrument, 1 knnw
how to use it.

A 1928 light coach-model car takes care
of the transportation problem.

I sell Crosley, Lichophone and Majestic
sets where old sets are too far gone to war-
rant expensive repairs. All business is done
on a cash bhasis. 1 am not affiliated with
any other dealer nor do I care for their
work with its limitations on selling that it
would inpose upon me.

During the winter months, T teach radio
service work two nights @ week to a publice
night-school class under the auspices of the
local hoard of education.

The Sonora Specialist

(Caontinued from pu_je 149)

The tubes used are—with the exeeption of
a 25-volt detector—of the Blue Sonora 15-
volt fikument type, with a scparate heater
connected to one side of the cathode; by
which means they are able to cimploy Ux
tube bases, instead of UY. In the accom-
panying  table, data for these tubes are
shown, The RA-1 (general- -purpose) type
is cquivalent to the Arcturus I5-volt type-
485 the SO-1 (power amplifier) type to the
Arcturus 15-volt type-10. Other tubes, used
in Sonora moedels, the DE-1, RI5-1, SO-2
and RE-2, corresponded respectively to the
standard "27, 80, *50 and ‘81 types in gen-
eral use. “Durasite” ballast  tubes were
used in two types: the “125” to drop line
voltage from 110 to 85, at (.75-ampere: and
the “150" to do the same, under a load of
L4 amps.

In addition to the “Model 0, the “30”

wWWW. americanradiohistorv.com

and the “32” use the same chassis, but with-
out phonograph attachment. ‘Three other
models were made by the same manufac-
turer—the “36™ has 50 type power tubes,
and an additional R.F. stage; while the
“#4” and “16™ are phonograph combinations,
in different cabinets.  While the manufac-
ture of the line has been diseontinued, parts
are still available; and tubes are available
under different type numbers.

Average Tube Readings*

RF, Det. AF. Power

“RA- "DE- “RA- “50«

1" 1" 1 1
Filament, volts ... 15 2 15 15
Plate, volts ... 107 22 104 170
Plate, mitls ... iy 1.2 + 12-23
Grid bias, volts... 46 0 16 36

*These values are for 110 volts A.C. on the Hne
and 88 on the transformer primary.
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How to Test the Pentodes

(Continued from puge 155)

The Na-Ald “975" adapter c¢an also be
used on the “Supreme” tube testers. Place
the adapter in the five-hole or 27 socket.
Set the filament switch at 2.5 volts, if a
switch is provided for that purpose. 1f
vou are using a ““Supreme” tester, insert
the pentode tube into the adapter, in the
27 socket; cmission current ¢an now he
read on the test meter. This adapter sim-
ply allows the screen-grid to be eonnected
to the plate of tube.

T'wo adapters are required when using the
Hickok “S-G 1600” tester.  These adapters
(Na-Ald “875H”) are furnished in pairs
comnected together by an eight-ineh lead
(Fig. 8).

When nmking radio set measurciments,
first use the regular No. 1 cable for eon-
necting to the recciver under test. Set the

To test the pentode with Sterling set test-
ers, use i Na-Ald “954R” adapter. "This is
inserted in the four-hole socket of the tester;
a lead is brought out from the cathode re-
ceptacley, and the cathode prong is dead.
{Exact instructions on how to use this
adapter were not available at this writing;
however, by the time this is printed they
will be available frome the manutactorer.)
Fig. 9 shows the connection for this adapter.

Two adapters are required in testing pen-
tode tube circuits on the Supreme 400 series
of testers.  Different connections for the
adapters are required for cach type, and as
there are seven or eight different models of
the “400 series” testers involved, complete
information on the exact way to use these
adapters was not obtainable at this writing.

Na-Ald “No. 976” and “No. 977" adapters

B~ INCH

N2 9TSH

Fig. 7 (left)

Adapter wused with Wes-

ton models *'533, 555"
and "'565.”

Fig. 8 {right)
Dual adapter used with
the llickok "§-G 4600
set tester for pentodes.
The method is explained

in the texs.

filament-cathode switeh to “Neg. Fil.” posi-
tion, and the plate millinmmeter to read
on the “high” scale. Next, insert the pen-
tode tube in the *27 socket. Turn on the
receiver; the plate voltage and current of
the tube will now be indicated in the regu-
Lar manner.

To test screen-grid voltage and screen-
grid ecurrent, after making the above test,
turn off the recciver switeh and use the
“975H" adapters as follows:

Insert one adapter into the socket marked
“connector” on  tester panel;  the  other
adapter into the 27 socket.  Next, insert
the plug at the end of cable No. 1 into the
adapter, which von have connected in the
“connector” socket of the test panel; and
the pentode into the adapter which yon have
connected to the "27 socket.  Set the milli-
anuneter on the “low” seale; the screen-
prid voltage will now he indicated on the
plate voltmeter and the sereen-grid cur-
rent on the plate milliaumeter, after the
switch of the receiver has heen turned on.

SPADE TERMINAL

P £ - DEAD
£
(%C?J'P, *
] i [2 AN
] V
1

=1

i

"PHONE TIP
F

el

PY F
ll F
{ N¢ 97¢ CENTER 5TUD Ne. 977
Fig. 10 Fig. 11

The twe adapters shown are used twith the
400" scries of Supreme test instruments; one
with the socket and one with the plug.

are required. The “976” is a five-hole five-
prong adapter. Iefer to Fig. 10 for the
connections, which are made from the socket
of the adapter to the prongs of the adapter
in the following crder: plate to plate;
heater to heidter; grid to grid. The eathode
prong is dead; while the cathode receptacle
is connected to an cight-inch black wire with
phone tip attached. 'This adapter is to be
placed in the socket of the tester.

The “No. 977" adapter, to be attached
to the test plug, is of the four-hole-five-
prong variety. Refer to Fig. 11 for the
connections, which are in the following or-
der: plate to plate; grid to grid; and the
plus side of the filament receptacle to the
plus side of the filient prong. ‘Che nega-
tive filament prong of the adapter is con-
nected to the eenter stud which, when at-
tached to the test plug, makes contact with
the latch on the plug.  The cathode prong
of the adapter is connected to a spade ter-
minal, as indicated,

Information on the use of these adapters
for the full line of Suprene testers will he
available, by the tie this is printed, from
the Supreme Instrument Corp., Greenwood,
Miss, or from the manufacturers of the
adapters, the Alden Mfg. Co., 715 Center
St., Brockton, Mass.

Tests on Variable Mu Tubes

The 35 and 51 type variable-tan tuhes
present no additional testing problems, pro-
vided the control grid neasuring facilitics
of the tester include a meter scale of at
least 40 volts (negatived. Most testers have
a sufficient range for this purpose. The
variable-mu tube will probably liave a con-
trol-grid potential of as much as 40 volls
negative at certain scttings of the receiver's
volume coutrol, and, if the tester does not
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SHORT WAVE TONE

Here is a new kink for the S.W. enthusiast.
Cut out background noises and mushy tone
with the CLAROSTAT TONE CONTROL
panel mounting type. Just drill one
heole and run
two wires w
audio trans-
former — that’s

I

Regularly sup-
plied without
g wire or adapters,
$1.80.

Regular model
for ordinary tubes.
Pentode mode! for
Pentode Qutput.

CLAROSTAT MFG. CO., Inc.

285 N. 6th Street . - Brooklyn, N. Y.

Radio Dealers!
Radio Service Men!

Guaranteed Replacement Condenser Blocks
and Transformers

Net
Atwater.Kent 37 Cond. Block with chokes.$3.95
Atwater- Kent 37 Power Transformer 2.95
Atwater. Kent 40 Pack Complote...
Zenith ZIED, Stewart-Warner. M

Blocks
Majestic “°B'°" Eliminator Cond. Block. 5
Crosiey Electralytic Condenser. 2 Anode... 2.10
Crosley Electrolytic Condenser, 3 Anode... 2.75

Hard-to-get parts—We have them

Send us your repair work for estimate

Write for our FREE CATALOGUE

Grant Radio Laboratories
652174 South Halsted St., Chicago, Il

Stedy RADIO 22
CANADA

CANADA’S PIONEER COLLEGE, endorsed

by leading radio manufacturers, offers DAY,
EVENING, HOME STUDY and SPECIAL
TRADE COURSES with free scholarships
and trip to Toronto (all expenses paid).
Write for booklet to Princlpal.
RADIO COLLEGE OF CANADA
Limlited

310 Yonge Street - . - Toronto

ELLI1S N
Micrrophones “’@\5
for Tawf ﬁ&n‘.’t-‘;

ELLIS [l[(s'. PCICAI; LABCERATCRY

33T w. MADISON ST miCac:

PATENTS — TRADE MARKS

All cages submitted glven personal sttentlon by
members of the firm. Informatlon and bonklet free.

Patent Office and Federal Court Practice
Lancaster, Allwine & Rommel
Patent Law Offices
475 OURAY BLDG., WASHINGTON, D, C.

New ! For AUTO Radio

Types to Fit All Makes of Cars

L Y N CH EmE™

Spark Plug and Distributor Suppressors

Metallized Principle Insures Dependability and
Long Life. W'rue for fdusirated Calalog CS

LYNCH MFG. CO., Ine., 1775 Broadway, N. Y, City

LAADAAAAALAALAALALMMDLLSLMDDSMLSIL

PUBLIC ADDRESS EQUIPMENT

MILES REPRODUCER Co.

26 E.22"ST. 'NEW YORK CITY
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2,201 Definitions
1,253 Ilustrations

RADIO-CRAFT

The key fo every
e

adio problem

352 pages.
Size 97 x 127
Flexible Red Mor-
occo-Keratol Gokd-
Stamped Cover.

A SYMPOSIUM OF INFORMATION TOPICALLY |
ARRANGED IN ALPHABETICAL ORDER

This book is not a dictionary, but a true Radio
Encyclopedia, covering Radio from A to Z.

It is & large book of 352 pages, 9 inches wide
by 12 inches high, and weighs three pounds. There
are 2,201 radio definitions, A B C indexed like
any dictionary, making every bit of radio informa-
tion you want "findable”; 1,253 detailed technical

illustrations; 34 tables and chartsi 24 pages of
Appendix, etc. The binding is flexible red morocco-
keratol. with title gold.stamped on cover and back-
bone. The text is printed on durable. fine ledger
paper, and the loose-leaf construction permits of
new material being added, such as notes, addenda
data, etc.

WHAT THE NEW SECOND EDITION RADIO ENCYCLOPEDIA GIVES YOU

It gives you an explanation of every word used
in radio. These explanations—or, rather, definitions
—are not brief outline information like those of an
ordinacy dictionary, but they give in fullest detail,
and at considerable length, the meaning and appli.
cation of every word, phrase, general and special
term used in the science of radio, They are written
in plain, everyday English, easily understood by
anyone.

Practically every definition in the book is illus-
trated by drawings, photographs, diagrams, oc charts.
All you need to do is to look up the word or phrase

about which you are in doubt, under its proper
heading. ALL THE SUBJECT MATTER IS
ARRANGED IN ALPHABETICAL ORDER.

Numerous tables, charts, and maps are distributed
throughout the text. A large section of the Ap-
pendix contains information of commercial value,
such as lists of all radio receivers, their manufac.
turers, trade names, tubes used, styles, etc. There
are charts of tube.socket lay.outs of all makes of
sets; broadcast stations listed by wave-lengths, call
letters, towns and states, etc,

ABSOLUTE GUARANTEE

If the book does not come up to your expecta-
tion, or is not as represented, or if you do not want
it, for any reason whatsoever, you can return it and

have your money refunded, without question.
Use the order blank below for convenience in

ordering, and mail it to S. Gernsback Corporation.

S. GERNSBACK CORPORATION
98 Park Place, New Yerk, N. Y.

Kindly send me one coby of the new Recond FEdition
FEncyelonedla, 1T w
charges.  (Foreln amb Canada Mgt remdt with order.,
postage’. If the hook does not come uh to my

. Gemnshack Radle
1 pay mostman $3.9% Dlus a few cents ext
adid e
expectations,
represented, 1 can return it, and have my money refunded in full

RO-49

SEND NO
MONEY

Just fill in coupon at feft and
mait it TODAY.

We want you to be satisfled—
keep it or returm it——you haye
the option.

fur care¥ing

1
|
|
extra for l
|
|
!
{
|

ar Is not as
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provide a meter of sufficient range, prop-
erby connected to measure this control-grid
voltage, the control-grid circuit should be
connected to an external meter range that
will accommodate the applied voltage.

The adapters listed in this article make
it possihle to test the tubes and the tube
cirenits of the following pentode types: the
'3, 38 and 47,

The "35, *36 and ’51 type tubes are only
special types of sereen grid tubes; and the
usual sereen grid weasuring methods may
he followed when testing them; for their
clectrade  connections are such  that no
change in tester design is necessary.

Auxiliary Pentode Tester

Fig. 12 shows the nceessary conncctions.
Socket No. 1 is the regular five hole socket
of the tester; socket No. 2 is for a pen-
tode Nu-Ald “Type 427" or “465.” Switches
51 and 82 are of the push-button type (such
as Yaxley “Noo 20047)  which  allow the
proper meter seales to be read in reference
to the control-grid snd sercen-grid circuits
of the pentode. Switch 83 may be of the
push-button, or a toggle type like the Na-
Ald “2P2T”, It is a double-pole double-
throw unit, which breaks the grid and cath-
ode leads of the test plug; connecting them
to the contrel-grid and screen-grid of the
pentode test socket.

Lead “A"™ conneets to the negative ter-
minal of any D.C. voltieter having a scale
exceeding 200 volts: and “B” connects to
its positive terminal. Lead “C” connects
ta the negative side of o D.C. voltmceter,
reading to 250 volts; and “D™ connects to
the positive terminal,

It is not advisable to attempt to add
switches to connect  the milliammeter  in
series with the sereen-grid cireuit, to meas-
ure screen-grid current.  This measurement
is rarely essentialy and, when it is neces-
sary, the external connections of the meter
can be nsed.

If tlus external pentode test eirenit is
constructed, no switches except S1, 52 and
$3 should be touched while testing the con-

TEST-PLUG
; CABLE

{ .[ GCPFF
SPECIAL LEADS
| | TO METERS
$ 52 = T A
- 7 =
- 7 |:
| = . T 0 ]
Fig. 12

Conncctions of an awriliary wmit for testing
pentodes with any tester having a cathode cir-
cust independent of the flament.

trol-grid and  sereen-grid  circuits; after
which throw 83 to the original position,
and make the plate and filament tests in
the usnal way,

The writer will he glad to aid Service
Men who may eneomter difficulty in follow-
ing these instructions, if he is addressed
in eare of this magazine.


www.americanradiohistory.com

September, 1931

A. D. C. Converter

(Continned from page 159)

C2 should have a high-ratio vernier dial,
for it tunes very sharp.

All resistors are bypassed; as we have
radio frequencies ohly to deal with, 0.1-mf.
will he large enough, Some localities require
large filter condenserss and [ have found
places where only one 2-mf. unit, placed
after the choke, answered all requirements,
But it is better to play safe and place
about two or more microfarads on cach side
of the choke.

Ordinarily we can get by without any
hins on the oscillator tube V25 but, since
we are using the same voltage on the plate
of this tube and on the sereens, it will be
better to put a small bias on this tube
About 300 ohmis at R2 will be O. K.; this
value is not critical,

('The coil values given by Mr. Smith indi-
cate tuning ranges from about 25 to 40
meters, and from about 50 to 80. The con-
structor, of course, may use more coils,
and in other combinations, to suit himself.)

Short-Wave Converters

(Continued from page 160)

are tied together and conneeted to one side
of the primary of the power transformer.
The cathode is brought to the positive side
of the “B” supply. For satisfuctory filtra-
tion, condensers of high capacity are re-
quired. These may be of the Saf, “dry
clectrolytic” type. Nearly perfeet filtering
is necessary; for, if a hum is present, it
modulates the beat frequency, making tun-
ing difficutt.

Very seldom does noise originate in the
converter, that is, if proper parts have
bheen used in its constraction, and care has
been tuken to do a good job of the wiring.
The real “noise,” however, is that which is
picked up, when tuning in, especially for
distant stations; the level of this noise
varies with the loeation and atospheric
conditions. It must be remembered that
the converter-recciver combination provides
great sensitivity and, thercfore, the chance
of noise pick-up is greater than with the
broadeast set alone.

Lastly, before condemning the converter,
check up, by means of a good short-wave
stution list (such a list is published in each
issue of Siorr-Wave Crarr—Tech. Fd.)
to determine the probable operating hours,
type of programs, and frequency sctting of
a given station.

A SPEAKING LABEL

I.\' the Science Museumn of South Kensing-
ton, London, which houses, among other
exhibits, the special receiver described in
the April and May issucs of Ramo-Crarr,
a new automatic phonograph system  has
been installed.  Any visitor, wishing to be
told about the contents of a show case
equipped with such a device, presses a but-
ton.  The instrument starts into operation:
delivers its message; and then switches itself
off and rcturns to the starting position for
the next question. A similar method is nseid
to give instructions for finding certain ex-

hibits.

| cash with the order as
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GREATEST TUBE SALE OF 1931

The Largest Variety of Tubes in the World

TI!IS SALE has been especially arrauged for

service men, dealers and radiotricians and a large
supply of tubes are always on hand. These tubes
are made by one of the largest Eastern tube manu-
facturers. This is your opportunity to buy tubes at
lowest prices.

All tnbes are guaranteed to be first-grade quality
—comparable to the best obtainable on the market
today. We will replace within 30 days any tube
that has uot given complete satisfaction.

Such an amazing tube sale has never been cou-
ducted,

COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENTS

Order from this page and note the following terms:
No orders accepted for less than $5.00.

It is not necessary to send the full amount of
long as your order is

accompanied by 209, of the value,
Shipment will go forward to you by express or
parcel post C. O. D.

All prices are F. O. B. Factory, Newark,

T Speefal 171 AC1-2 amp. exira T°X-223—Tower .Ampli- _
U wl:cmll filament—good  for 50 o t:;;__l‘vnwde D tl:‘ .83
U electric sets ..., 00000050 PR Y- Nereen  (Grid
v T-14 (201 High Mu) high emis- Ttallo  Freq. Amp. _
T S A0 A0 A0a0E0RAna 00 0R0R G0 (D, C. leatery.... .85
v sSwiteh tube, 201A or 112 or 171 U Y-237—Detector Amnli-
i 40 double life egs W60 fier (1. C. Hoater). .85
1°X-199 .40 Adanter lube 226, g . to 1"Y-238—Power  Ampli-
. convert bat. sets to AC N fier I"enlode (1. L.
:_:'}gg $ldltib :3 l\e‘i‘lc S000000UHC0EOaCHEE .60 Heuter) oeee... L., WR3
N - andar ase, . 5 "X-210—-For power amplifier, .2 P
UX-113  4ereiensans ;0 R it a0 | NS he el ame
PX-1120 . oo . 40 UNX-250—T*ower amb. us in "X-231—Dry c-eI.I“'llm. N
w08 oLl 10 Jast stake of audlo freq. ..., IRTINER * A Rl AL P N
24 .40 | A1l bakellle shield tube 20IA., 1.00 e wudllo SEREE. . T
X210 iivieiiiiraanrornaneres 40 T'X-222-—xcreen grid radlo fre- UX-232—Dry cell screen A
Quadrode 5-prong 200A for spe- quency amp. R gﬂ_" AMD. aaieee Rl
elal clreults ..ol .80 Tellon Tetevision T UY-217—Power pentode. .83
Special  detector  (uhe ode Hauare ... UY-235-—S8uper  control
super-sensitive  detector .60 Telion  Television ., Fereen grid amp... .85
Speeial radio (requency 20 Calhode Square 5 L 'Y-551—Varlable Mu .. .33
a super-sen<itive 201A. .. .60 Thotoelecirie cell, 2:inch.. 3.85
Speclal audlo frequeney 201.A— WD-11—Detector Amp. ........ .80 Dallast tube to prevent tubes In
a super-sensitlve 201%...... .60 Wh-12—Deteclor Amp. ....0... B0 get [rom blowing out....... 1.00

[

25 MIL tectifying tube (R. T 1¥Pe)...cciiicoins
/10 ump.

ainp. old an

nee

X - 280
1'X-281—Haif

¢ UX-806—Half-wave Kecllher

Discounts:

trickle clrarRer HUIb. cooweinnns 00a0opo 0A0n0 00
d new type charRer bulhy (list $1.00), our price.,
and 6 amp. old type charger bhulhs (list $X.00), our price..
-Used as a fill-wave reetitier for WIRh emisslon,...
wave rectifier..... DROB6EB0a0ANa0A8aEa000080
Rectifying Tube especially designed for use with Freshman Master
IHeIvUTy  FaApPOr....cee-- 0800000

(00 tubes and over 0%
500 tubes and over 10% and 10%,

Rectifier and Charger Bulbs

brass base, 1m|

3" Eltminators U

ARCO TUBE COMPANY, 38-40 Park Place, Newark, N. J;

Right Now!!
Send for Our

142 Liberty Street, N. Y. City

NEWEST CATALOG

Largest Assortment and Biggest Bargains in

RADIO SETS AND PARTS
All Merchandise at Wholesale!

S. HAMMER RADIO COMPANY

Dept. R HIltchock 4-1152

insertion—name, initial

ten words are accepted.
than August 7th.

CLASSIFIED ADVERTISEMENTS

Advertisements in this section are inserted at the cost of ten cents per word for each
itial and address each count
classified advertistwents unless placed by a recognized advertising agency.
Advertising for the October issue should be received not later

Cash should accompany all

No less than

as one word.

_ DETECTIVES
DETECTIVES Earn Big Money.
tunity.  Experience \mnecessarly.
TFree. Write, George Wagner, 2190B
New York.

“Excellent opper-
Particulars
Broadway,

FORMULAS -
MAKE AND SELL your own preducts. We will
furnish you any formulas. Write for our litera-
ture. Chemical Institute, 19R Park Place, New
York, N. Y.

PERSONAL

TF you want to get acquainted?
big (free) list of introductions!
Detroit, Michigan.

~Send for my
Box 100-AAA.

RADIO
SERVICE MEN, ATTENTION — Speakers re-
wound, magnetized, repaired, $2.00 to $2.75. Com-

plete Power Pack Service—Transformers rewound,
condenser blocks repaired, resistors duplicated.
g;uaramced. Clark Brothers Radio Co., Albia,
owia.

WANTED—S-M 690 Amplifier, used. A. B, Clark,
Albia, lowa.

SERVICE SITOPS—we specialize, in  rewinding
imwer transformers. Try wus. Supreme Radio
.aboratory. 16 Fulton Ave., Rochester, N. Y.

that are to be incorporated
SERVICE MANUAL.

Radio’s Greatest Service Manual
is now in the process of preparation. Be sure to read the announce.
ment on pages 176 and 177 and learn about the many new things
in

the 1932 OFFICIAL RADIO

www.americanradiohistorv.com
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Hotel Directory of the Radio Trade

The betels on this and opposite page are patronized by the Radie Trade.
Make them your headquarters.

4

Typical room,
converted al
night into a
sleeping roons,

Enjoy the Comfort of a

NEW YORK'S FINEST
RESIDENTIAL HOTEL

GEORGEWASHINGTON

& Le exingtonAve. 2 3% b0 24%

Real Home in

The

Only a few quick minutes from
business, shopping and amuse-
ment centers, yetyou will enjoy the quiet
repose of a country town at evening.
Such is the fortunate location of the
George Washington Hotel, a distin-
guished residential hotel.

i ROOM WITH BATH
DAILY
$2.50 t0 $3.00

THE BEST FOOD IN NEW YORK

WEEKLY

$14 to $17.50

The Home Hotel
of New York

Homelike in service,
appointments and lo-
cation . . . away from
noise and congestion,
yet but a few minutes
from Times Square. ..
garage facilities for
tourists.

Room and Bath from
$3 single $4 double

500 Rooms

Home folks will
like this hotel |
HOTEL
BRETTON HALL
BROADWAY at 86th ST.
b
s,
Full details about the OFFICIAL
REFRIGERATION SERVICE
MANUAL appear on page 136 of
this issuc. If you have not yet
familiarized yourself with the con-
tents of this important Refrigera-
tion servicing book do not fail to

rcad the announcement which tells
all about it.

S

- o
Short-Wave Coils
(Continved from page 165)

The presenee of this extraneous induc-
tance has its cffect on the tuned circuits,
which is considerable at the highest fre-
queneies, and not easily predictable,  The
presence of parallel wires also increases

high-frequeney resistance.

“Skin Effect”

The tast-nimed effect, which is due, like
the lowered inductance explained hefore, to
the internal flux in a wire driving the elec-
trical current to the surface ("skin effect™)
is very great at the highest frequencies. For
instanee, the resistanec of o picee of straight
No. 18 wire at a radio frequency of 1,500
ke, (200 meters) is five times its resistance
to direct current. At 12,000 ke. (15 meters)
the resistince is ncarly fourtcen times as
great.

Small wire, however, shows this effect tn
a much lesscned degree; the resistance of
Na. 36 wire has only doubled at 12,000 ke

| This is in a straight length of wire; and the

increased inductance of the coil increases
cven more the disadvantage of the larger
wire, the interior of which carries cow-
paratively little current. For this reason,
in transmitting work on short waves, where
it is necessary to have conductors capahle
of carrying heavy current of wultra-high
frequency, tubes or ribbons are used instead
of heavy wire.

The use of “Lits” wire (composed of
many very fine wires, insulated from each
other, and stranded) was at one time in
vogue to overeome skin eflect; but the best
present-day eoil construction, for the shorter
waves, uses plain wire, with light insula-
tion (enamelled or single silk) orv even
hare: but wound evenly on forms which it

! touches at as few points as possible, and

WwWWW. americanradiohistorv.com
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well spaced from the supports, which are
threaded to give accuracy of spuacing nnd
prevent the wire from slipping. Standard
plug-in forms, threaded for winding, are
obtainable from several manufacturers; and
experimenters who have lathes have threaded
their own forms (such as tube bases) for
the same purpose.

TABLE V

BALF-INCE FOR  (Inductances in Wicrohenries)
¥o. of Turns bumber of Turas of Wire Per Inch
on Coll T 11 It 25 a3 50
s — .88
5 0.17  0.23
7——0.25 0.38 0.8
10 0.38 0.85 o0.78 1.00
15 ——0.69 0.8 1.28 193 2,08
20 122 178 2.6 8.08
2 284 3.9 4.0 6.4
%) 2.6 308 6.0 6.9
40 543 6.5 9.8
5 7.0 9.0 )z.8&
© 1.0 16.67
5% 20.4
w00 284
An additional table will be of interest,

though more appropriate in connection with
the preceding article: the number of turns
of each gauge of wire which can be wound
in an inch of space on the form, as deter-
mined by the insulation. The “bare wire”
turns are given also, for the purpose of
showing the coinparative spacing of the
conductors on a short-wave form. For in-
stance, there are 50 turns of No. 24 bare
wire in an inchy it it is wound 25 turns to
the inch, the turns are spaced by their own
width. The less insulation around the wire,
if it is wound on a ribbed, highly-insulating
form, the less the capacity of the coil.  1f
the winding is prolcclcd, therefore, bare
wire is better than enmmclled, enamelled is
hetter than single-covered, ete.

TABLE VII

MOWRER OF TURMS OF WIRE PER IXCH, WOUND CLOSE TOGETEER

Gauge 18 20 22 24 28 20 30 32 M 3 W

Bare wWire 20 32 40 50 63 TP 100 126 189 200 31T

Toamelled 19 29 ST &g ST T4 90 112 141 178 270

Sing.silk 18 W J& &4 54 6T R 99 119 140 200

3ilr Eoam.18 27 34 42 Bl S5 T6 82 110 131 18§

Doud.silk 17 27 3 41 50 & 71 &3 97 111 MW

Sing.Cot. 17 26 3% 40 48 59 7O 85 108 13%

[
Cot-Fras, 186 25 Sl se 46 55 65 TT ‘ep 102 13%
Doub.Cot. 16 19 25 29 34 41 &7 54 60 67 Te 102

.
Radio Craftsmen
(Continued from page 170)
angles to the transformer winding reduces
the effeet to sero; and the return to paral-
lel gradually increases the effect.

The cirenit will show that this principle
is ineorporated; the primary, sccondary and
varinhle condenser forming the circle. 'I'he
theory is that we have one frequency to
aplify; whereas in the standard trans-
former we are very likely to have at lcast
two frequencies, especially at the lower
wavelengths, 'I'he primmary of the standard
transformer will track or follow the second-
ary very well on the long waves; but on
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the short waves it hus a tendency to vi-
brate at its own frequeney.  lence we have
a differcnee in frequeney, which  causes
trouble in a tuned radio-frequeney set.

Do not confuse this transformer with the
single-coil type which is tapped near the
lower side.  The main difference is the fact
that the wincling in the single tapped eoil
is running in the wrong direction; hence it
does not produce a gain, " The input of
the primary should run in the same direc-
tion as the grid return of the secondary.
The primary of this transformer produces
a gain and does not tune broad, as is the
case with the tapped eoil,

The primary is bunch-wound, and placed
cither inside or ontside the form at gronnd-
potential side of secondary.  The bunch
winding gives considerable gain over the
ordinary  flat winding, The secondary is
wound in the nsual {tat method.

The form used is 3 inches in diameter,
The antenna coupler has 12 primary turns,
48 secondary: the interstage couplers 13
primary turns, 45 secondary.

R. G. Covxer,
RIPD. 2, Delaware, Ohio.

(Mr, Covner's first eircuit nsed a sepa-
rate voltage of 30 on the screen-grid of
the detector, and 60 volts on the plate, with
a 00l-mf. capaeity across the primary of
the audio-frequeney  transformer, while an
adjnustable condenser was inserted between
the plate and the primary of the detector
conpler, as shown in detted lines.  Lhis,
however, he found unsatisfactory.

The fimetioning of a transforner of the
type shown, where the tuning condenser is
in slumt across both primary and second-
ary, is rather complicated for analysis, It
does not appear, however, that any variom-
cter cffeet is intended.  Craftsmen who try
the experiment may be interested in dis-
cussing it directty  with  Mr. Coyner—
Lditor.)

COMMENTS AND QUERIES
Editer, Ramo-Crarr:

For over a year I have heen building
three-tnbe ALC. sets, using "27 type tubes;
and my pack is practicatly the sine as that
deseribed on page T4 of the June issue by
Mr. Morris.  Mere is one thing T want to
ask vou or Mr. Morris: how can he ground
the “B—" without blowing a fuse in the
ALC dine, sinee one side of the A.C. poten-
tinl is “B—"%

(With this type of A.C. power pack, as
with a D.C. eleetrie reeviver, the set should
he connected to ground only through snit-
able condensers of taivly  high  capacity
that is, if any ground connection is desired
other than that through the light line, which
may be suflicient.  The same precantion may
well be taken with the acrial, to prevent
trouble from a reversal of the light-socket
plug.—Editor.)

The material nsed in my pack cost 8107
(mail order prices) without the tube, and
its output is sufficient for three *27s,  With-
out a ground, my little set plays 40 stations,
many on the lond speaker. The *2%s unsed
as reetifiers have stood np a vear, and no
one conld expeet more than that,

I noticed in Mr. Nason's article on the
pentode receiver, that 510 ohms was nsed
as the bhiasing resistance for a '/ tube.
The manufucturer of a similar tube speci-
fies 420, (Al tubes are not exactly average

RADIO-CRAFT

in their characteristics,  The resistor used
by the author of the article in question was
adjusted by him to the particular tube used,
As u matter of fact, a pentode will operate,
though not at full efficicney, even with the
1,500-ohm resistor of a “t5 in its cathode
return.—ditor,)

1 built the “Air King” super converter
shown in the same issue, and am so enthused
with its working that 1 send a small con-
tribution in the way of a diagram on how
to hook phones or a amagnetic speaker to a
single audio stage, ‘This gives a real kicks
while yvou don't get volume when phones
are connected across the output transform-
er's secondary.  The idea may seem simple,
vet one factory for which 1 am a dealer
could give me no help on their particular
set.

C. W. Brooxs,
Northoville, Michigan.

(The method illustrated by Mr. Broeoks,
it is interesting to note, was the saine as
that employed by Mr. Nothelfer, who tells
of his eaperienee clsewhere in this issues ex-
cept that the former used a 2-mf. coupling
condenser.

The problem of attaching additional re-
producers to modern sets has puzzled a good
many Service Men and set owners; not so
nuch for lack of theory as hecanse of the
mechanical dificulty of finding a place to
connect to the plate eircnit. The most com-
mon “1lint to Manufacturers” received from
our readers in the past yvear dealt with this
very subjects suggesting that a hinding post
be incorporated in some accessible place, In
the meantime, the use of adapters will un-
doubtedly give many set owners this desir-
able convenience.—Editor.)

USING LOTS OF TUBES
Editor, Ramo-Crare:

1 have been experimenting with  radio
ever since 1928, and still find new  things
about it every day. 1 have at the present
titne here a set that T have constrocted for
the broadeast band that 1 think cannot he
heat for its details, 1t s a hatlery-operated
receiver, with five "32's, a "30 detector, and
two *45 andio stages. It is donble-decked
for compactness, and has six taning con-
densers, in two tripte gangs  coupled on
cither side of the tuning dial. Six heavy-
duty $5-volt “B" batteries are wvsed, and
45 volts of “C"; 270 volts is applied to
the plate of the “t5%s, and 5 volts to their
grids,  Standard plug-in R, sereen-grid
coils are used; two 2:1 AT coupling trans-
formers, and a 1:1 outpnt transformer. A
20-ohin rheostat ents down the voltage ap-
plicd to the 2-volt tubes, which is regn-
latedd with a voltmeter on the panel; and
the filaments of the 45°s are in series. The
panel and subpanel are cach 7 x 2t inches.

I think that this is a good receiver for
the market and might be worth publishing
for the experimenter to try. It has won-
derful tone and plenty of volume—just like
an A.C. set in power.

Bex . Locke,
Marthaville, La.

('Fhe diagram of Mr. Locke’s “Super
Fight,” which accompanies his letter, is too
large to print here at this time. The R.F.

stages are unusual only in number; the
sereen-grid R.Y chokes are bypassed on
cach side, with 025-mf. condensers; the

plite leads are bypassed to filament with
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The New and Beautiful
HOTEL LINCOLN
You are assured of MAXIMUM

COMFORT and MAXIMUM
SERVICE

1400 Rooms, each with tub and
shower-Servidor

SINGLE:
$3.00, $3.50, $4.00, $5.00

DOUBLE:
$4.00, $5.00, $56.00, $7.00

RADIO—DeForest Direct—now
baing installed in avery guest room

AN ADDRESS

OF DISTINCTION'
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Short
Cuts
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Servicing
With the

Radio Service Man’s

HANDYBOOK

RADIO
SERVICE MANS
HANDYBOOK

NDA- DA EETS

HE RADIO SERVICE MAN'S
I HANDYBOOK contains a tremendous
amount of authentic material and prac-
tical information on Modernizing old receiv-
ers; Servicing obsolete sets; Repairing
power packs; Construction of test lahoratory
cquipment ; Vacuum tubes; Set testing with
analysers and hundreds of other similar
subjects. Among the contributors are Ber-
tram M. Freed, Leon L. Adelman, Paul L.
Welker, Sylvan Harris, C. \V. Palmer and
others.

The HANDYBOOK enables service men
to record notes, diagrams and charts on the
special 40-page section of specially ruled
sheets included in the hook.

tundreds of Diagrams, 200 Pages,

9x 12 inches

Mail Coupon NOW!

| GERNSBACK PUBLICATIONS, Inc. RC-9 |
98 Park Place, New York, N. Y.

| ' |
I enclose herewith check or money order for

| 3 : |
Two Dollars for which you are to serdl to

| rlne. postage prepaid, the Radio Service Man's |

| 1andybook. |

! |

T S ———— |

I 1 L L O e S e e e e e — :

[ O e ——————————— |
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2-mf. components. No bias seems to be ap-
plied to the R.F. grids, however; though
this should be rewdily ohtainable with a
i-volt batterv. 'The emplovment of a 45
for the first audio stage, with so high a
plute voltage, appears undesirable, though
the purpose is obvious—to utilize the odd
215 volts left over from the filument of the
power tube. “Paraphasing”—see page 650,
May issue—is better; and even a *27 prop-
erly coupled would give more voltage am-
plification with less plate current. While
no volume control is shown, it may be pos-
sible to operate this receiver satisfactorily,
where there is no interference from nearby
stations, with a short antenna. It would
sec to lend itself to use with a loop, We
have here, however, the reverse of the prin-
ciple of conmmercial design—which is to get
the most out of the least components.

Since a number of new battery tubes have
heen developed during the past few weceks,
the task of building battery sets of high
amplification and not too much current con-
sumption has bhecome  simplified.  With «
27 detector feeding into a 47 pentode,
superior results should be obtained, with
one less stage, Then, tou, the *33 type 2-volt
pentode will furnish sufficient power for a
migenetic or inductor-dynamic reproducer in
the home. —Editor.)

FIXING POOR TUBES
Editor, Ramo-Crarr:

I have found this magazine very good,
right from the start; as some of the other
radio periodicals are too full of feature
articles, and have not enough concise theo-
retical and praetical dope, so to speak.

Here's o wrinkle T don’t remember read-
ing of: though | have found it to be very
niueh worth while as a money saver, though
the idea was at first scoffed at by my
side-Kicks.

Some 15, '80, '81 and ’50 tubes appear
to go defective without the filmment lead
being broken; and some will fade in and
outy, or even appear to be burnt out, though
the filament seems O. K. In nearly every
case, [ have saved the tube by unsoldering
the dilament prong and dilling the inside
of it with solder, by the use of plenty of
rosin paste. It has usnally been on account
of poor solderving that the trouble starts.
I have known tubes to go dead after being
in use a few months; and this resoldering
fixed them. ‘The idea is well worth while.

A L. Baney,
15 IHuxley St., No., Hamilton, Canada,

Improving Treble Quality
(Continned from page 169)
necessary only to adjust the midget con-
densers  so  that they compensate the
capacities from grid to plate of the vacuum

tuhes employed.

In the case of the 'TIA tube (C g-p =
8.2 inmf.) particularly, these condensers may
be emploved with readily noticeable im-
provement in the high-frequency response.

To estublish the condition of complete
neutralization, open the filament circuit of

both tnbes, and insert a pair of phones
across the speaker terminals.  Vary the
two condensers  simultaneously  until  no

signal comes through. Neutralization is then
perfect.
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"™ Short Wave

is the most important thing

in Radio.”

+-Color Cover
97 x 12" in Size
Over 200 [lustrations

APIDLY increasing each day are the number
of experiments in the Short \Wave field—de-
velopments which are bringing to this branch of
radio thousands of new “thrill scekers.”  [xperi-
menters, as in the early days of Radio, again have
the oppertunity to bring about stirring new inven-
tions.  Read in SHORT WAVE CRAFT, the
Experimenter’s Maguzine, how you can build your
own Short Wave Sets, both transmitters and re-
ceivers.  SIORT WAVE CRAFT is exclusively
a short tave magazine—the kind yon have wished
for so long.
Regular Pepurtments in
SHORT WAVE CRAFT
Plhotographie Section—pictures of latest short wave
sets and siations,
Transmitters for short waves and how to build them;
Short wave receivers—counstruction of all types and
kinds;
The Short Wave experimenter;
Television on Short \Waves;
Short Waves for the broadcast listener;
Ultra Short Waves;
Aircraft Short \Wave sets;
1iow to build Short \Wave aerials;
Short Wave Question Dox.

Interesting Articles in the Current Issue
', C. J."—Holland Speaking
Furope Spans the Atlantic on Short Waves
Baird Combination Short Wave and Television

Receiver
The Kennedy Short Wave Converter
Scott "All-Wave” Super-llet Provides \World-Wile

Reception
Transmitting Tubes 1o Fit Short

Prohlem
\ Low-Cost Push-Pull C-W Transmitter
Short Wave Stations of the World
A “llive Meter” Receiver
iTow to Duild Your Own I'hone Transmitter
Short \Wave Tuning Less Plug-in Coils
Experiments with Siimplified Remote Control
\When to lListen In
Winners in $2.000 Amateur Station Contest

SPECIAL OFFER COUPON
SHORT WAVE CRAFT RC-9
98 Park Place, New York, N. Y.

I enclose herewith my remittance of $2.00, (Can-
ada and foreign $2.50) check or nioney order nre-
ferred, for which you are to enter my subscription
to SHORT WAVE CRAFT for One Year, also
send me the last two issues gratis. T understand
that the regular subscription rate is $3.00 and this
offer will be void after August 31. STIORT WAVE
CRAI'T is published every other month.

NAME

On Al
Large
Newsstands

Your Wave
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Radio Book Review

EXPERIMENTAL RADIO ENGINEEIR-
ING, by John 1I. Merecroft. Published
by John Wiley & Sons, New York. 6 x
9 inches, 346 pages, cloth; 250 illustra-
tions.  Price $3.50.

This work, by the author of the universally-
known ['rinciples of Radio Communication, and the
later Elements of Kadio Communication, who has
been for years professor of electrical engincering
at Columbia University, is arranged in the form
of 51 laboratory experiments, such as might be
performed by a student engineer. It is avowedly
a student's hook; devoted to the principles of
radio apparatus, rather than their application, and
intended to accompany a course in electricity in
the classroom.

The author has avoided the higher mathematics
so far as possible; though a few expressions are
beyond high-school algebra.

An idea of the program thus laid out may be
gained from some of the experiments prescribed:
""(6) Resonance in a circuit containing coil and
condenser in series; cffect of resistance on shape
of resonance curve; calculation of decrement from
shape of resonance curve and from the constants
of the circuit; etfect ¢f putting voltmeter across
the condenser; (13) measurement of characteristics
of a horn-type loud speaker by A.C. bridge, effect
of clamping the diaphragm; efiect of horu; dy-
namic speaker with and without exciting field;
(28) Measurememt of resistance and reactance
of a tuned circuit as these are affected by the
regenerative action of a triode; bridge measure-
ments; (39) study of cathode-ray oscillograph and
its use in measuring transformer ratios, hysteresis,
and frequency-ratios; (49) Study of modulation;
resistance madulation;  plate-circuit  modulation;
grid-circuit modulation; energy distribution in a
modulated wave,”

As laid out by an able teacher of radio engi-
neering, the prescribed course should give the
student a thorough foundation for the practical
work of his profession.

RADIO.CRAFT

TELEVISION TODAY AND TOMOR-
ROW, by Sydney A, Moseley and 11, J.

Barton Chapple. Published by Isaac Pit-

man & Sons, New York. 51, x 81, inches,

xviil, 130 pages, cloth; 87 diagrams and

plates.  Price $2.50.

This is an English work; in the introduction
Mr. Moseley remarks that, in contemporary Works
“only the \mericin side of television was stressed;
it is only meet, then, that we should balance mat-
ters by telling the story of the progress of Raird
television.”” To that purpose the hook is there-
fore devoted: though pages 124-128 inclusive are
allotted to *Television in Other Countries.”

The description of the different stages of John
L. Baird's telcvision system as well as recounting
the obstacles surmounted by this distinguished ine
ventor, occupies the rest of the book. The claim
is here set down, for future historians of the
art, that the first public demonstration of the trans-.
mission by television (wired) of 2 recognizable
human face was that made by Baird hefore the
Royal Institution at Lendon on Jamtary 27, 1926,

The technical matter contained in the hook is
written for the covnprehension of any radio fan
(though in Dritish terms) and deals with the
problems of radio reception, as well as the tele-
visor. The work helongs in the library of any
serious television experimenter, if only to show
him what has heen done, and what has heen already
discarded.

In the foreword, Mr. Daird himself (declares:
“The speed of picture transmission in television
is not hound by the laws of cinematography,”

FOUNDATIONS OF RADIO, by Rudolph
L. Duncan. Published by John Wiley &

Sons, New York. 5%, x 7Y, inches, ix,
246 pages, cloth; 145 illustrations and

numerous tables, Price $2.50.

The author of this work has devoted many years
to the practical instruction of students of radio,
for the government and educational institutions;
lately as president of RCA Institutes, Ine. Ile is
known alse as the co-author of Radio Tclearaphy
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and Telephony, the Radio Traffic Manual, and
How to Pass U. §. Government Radio License
Exraminations. The fruit of long experience has
been brought to this work, which has Dbeen de-
signed especiatly for the brginncr—the student who
starts from scratch, without knowing an antenna
from an ampere, and finds the first lessons the
hardest, It is therefore recommended by the author
that Chapter I—*"Electrical Units""—*should be
studied in detail after the contents of all subse-
yuent chapters have been learned. This advice is
otfered lecause it is usually dificult to grasp the
meaning of electrical and radio units from the first
reading.,”  The mathematics are simple and, for
the henefit of the elementary stwlent, a final chapter
n “Preparatory Mathematics” is added, to explain
problems which might otherwise puzzle one whose
early education has heen neglected.

There is practically nothing of radic in the
bhook; it is devoted to the subjects which must be
understood before it is possible to study radio profit-
ably—electricity, magnetism. and sound. In other
words, it covers elementary physics, so simply and
clearly that it may he recommended to the student
who has to dig out an education for himself. The
tables contain many useful facts, which it is de-
sirable to have at haml for future reference,

Information Bureau
(Continucd from page 173)

that the wiring and components are changed to
permit operation with the latest tubes; this usually
necessitates redesign of the power pack. In some
cases the R.F. coils are replaced; a more modern
volume control usually becomes mecessary; a tone
control usually improves the audio quality. Single-
dial tuning may replace multi-dial operation; a
power detection circuit improves the tone quality,
as does the use of a pentode or other high-power
output tube. DPerhaps the major alteration is the
use of A.C. tubes in place of battery-operated
tubes.

Most of these changes are described in detail
in the “Radio Scrvice Trcatise”’ copies of which
are available gratis by addressing an inquiry to
this department.

— — RADIO’S BEST BUYS TODAY!
DYNAMIC CHASSIS

at
Reduced Prices

LOFTIN WHITE
AMPLIFIER

Licensed

aMPL
S

Amplion Single
Button Micro,
Very Sensitive

[DNES

54195

Best DeLuxe
Theatre Pick-Up

BuiIt-ir-l Vol. Control
Price $7.2

Farrand Inductor

for tone qual-
ity. Requires
no field cur-
rent.
duces
dynamic
quality.
- $6.95
7.95

R. C. A, Model

Unexcelled

Repro-
with

I ” Oxlfnrd $12
. +” using 280 tube....... $12.95
Model 245 uses: 14" D. C. .. .. _ 9.95 9"
1-224, 1-280 and 1-245. 127 AC. 280 tube ... 8,95 |12”
11” D.C. 110 v. . 4.95
Price — ... $12.95 | 9" Midget Tal . 3.49
Baldwin
RO 9” A.C. uses 280 tube . 7.95
1-224, 1-281 and 1-250. 9” D.C, with stand _ 5.50
9” D.C. less stand . .50
Price ... $16.95 | 9” Less output trans, . .25

Jensen

Flechtheim Meters

Model 106 AC with

280 tube rect. $12.50
Model 106 DC 300V

Field with output

We build all types of public . . trans. {1
address systems to order. Jr. Audit. with tube . $13.50 Same as above, less
Concert Model AC D8 ... 14.95 | 0-300V DC ___ $1.95 trans. _
We also stock all popular | Concert Model DC D7 __ ~ 7.850 | 0-500V DC .~ 2.25 | Model 106 DC 110V
makes of amplifiers. Concert Model DC D9 .  7.95 10-600V AC & DC 2.49 field ....7.50

Try-Mo Radio Co., Inc.

177 GREENWICH STREET,

www.americanradiohistorv.com
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CROSLEY Electro Dynamic Speakers| . «veone srrex;

DYNACONE SPEAKER
FIRST TIME SOLD AT THIS PRICE e

YOUR CHOICE $6.50Net

Model *“A"—7” Chassis housed in bheautiful metal eabinet
Equipped with output transformer.

Model *B"—Same as Model A" Chassis only.

Model “C"—9” Chassis with 900 ohm field and output trans-
former. Can be used with any set employing
1-171A or 1-245 power tube. Also can bhe used
in Majestic Model 71.

Model *D”—9” Chassis with 725 ohm field and push-pull

Crosley
Speaker is meeting
the inereasing de-
mand for an auto-
mobile radio re-
producer which can
be expected to
give a full meas-
ure of satisfaction.
Dynamie Tone!

output  transformer. OUR

Model “E”—6 Volt Chassis for operation on storage battery PRICE
or A eliminator. 83 ohm field and push-

; pull output wtransformer. Can be usged with 95
sels using the new 232 tubes. Can he con- L
verted for A.C. by use of o step-up trans- Net
former and 280 tube. <

MUSIC MASTER Maodel A-B-C Power Pack There nre now available to the Service Man, experi-

menter, and cnstom  set  bullder three nodels of
power packs designed to supply A, "B and “C”
potentinls 1o radio receiver chasses of alimmost any
type. Each pack is complete with voltage divider,
tilter condensers, tilter choke, by-pass condensers,
and taps for intermediate vollages (R.F., Detector,
AR, ete)). Two leads are movided for connection
to a dyn:un;c |'eplloduceir fiellll; or the 7ircuil )]n:ly be
s . completd through a filter ehoke supplied with each
Net 18% lbs. Ship’g. Weight 23 Ibs. instrument, where the veproducer is a magnetic, or
THE MIGHTIEST . self-powered dymunic unit.

R performance. Pentode, screen-grid, varinble-mu, zm_d all the other tubes may be powered from

one of these piacks. The charucteristics of each are as follows:
Type A. Filament sup- Type C. Filament sup-

“PETITE”

110 Volt A.C. 50-60 Cycle
THE SMALLEST
17" x 13" x T%”
THE LIGHTEST

i ¥ A _ og Type B. Wilament sup- 3 ¢ . 3
{)llﬁyeqm:)ller?':l?l t\‘\.;‘ope'il \"-:’ ply’ for four type "4 or "’I%' l[?llhe;m”lwloyp&T Z;e:n”-
and an 'S0, Plate Po- 27 tuhes, two 45w and fodes, and an '80 recti-
tential, 180 volts; and an '80. Plate potential, fier. Plate potential, 250
the ~C" veltage resqui- 180: und "¢ for the uoltds anil “C" for ihe
site for type 'TlA tubes. 10's. 475,

Each of these units ix provided with taps supplying the usual R.F., detector, and
A.F. voliages. These A.B.C. Power TUhnits are going like hot-cakes! $6 75
*

OUR PRICE FOR ANY TYPE

Photoelectric =~ NIGHT HAWK SCREEN-
Cells GRID PENTODE
These  Ihotoelec- RECEIVER CHASSIS

l'lll.}lcnum(z-?:kenl dl;; Biﬂm out of the laboratory steps this
one of the largest Screen-tirid and Pentode set! With the
Sastern tube min- tremendous  R.F. amplitication  of  two
ufacturers. A large S3~|_'e§|\-(‘.|'|ul lupes. the remarkiahble sen-
<upply was  pur- sitivity of a Screen-Grid detector, and
chaxed from them the fine results obtainable only from a
at A very low power l‘t:mode,' this remarkable set out-
price and they are steps  sels having many more tubes of
offered to you al- | ®avlier types ; )

most at cost. The It has such small dimensions as to he
tuhes are perfect readily  adaptable to mantel receiver
and guaranteed 1o design; or, it may ‘bl used in Cnlu_nels
give complete st~ of larger size. Radio men should liter-

That, briefly describes this NATIONAL-
LY and INTERNATIONALLY FAMOUS
Midget Receiver. Made by 1 well known
manufacturer. FULLY GUARANTLEED
1o us and by us.

The chassis is @ Inasterpicce of com-
piet radio engineering, sturdy, clean
construction. Uxex three 224 screen rid,

one 245 Power and one Rectifier tubes, isfaction in oper- | @y, “coin money” with this remarkable
1Loftin-White amplification, Electrolytic ating. chussis,

Condensers, Magnavox or Jlensen Dy- OUR OUR NET PRICE 514 50
namile  Speaker, and  all housed in i $3 90 The Pentode Dynamic Reproducer  de-
beautiful  Walnut Veneer Cibinet of NET PRICE . signed expecially for this set is obtain-

griceful lines. able at the special low price of $4.25,

\Tshuealmt?-:::acc:il;?o:f;\t.pﬂce is $49.50 less ) PENTODE ADAPTER JENSEN “CONCERT" D. C.

SR This Pentode Adapter 'permoits ELECTRO DYNAMIC
PRICE $2545 Menrone: Boaer Tube T “place SPEAKERS

Optional: A set of good tubes supplied of the type 245 tnhe.’ Sime= Model D7DC 10” Diameter
with each Receiver at $1.25 additional. ply remove 245 tube, and in- . -
Convince yourself of the tremendous sert the Adapter, and bplug in 2500 ohm field 8 ohm voice coil
value of this offer. Order samples :ut the 247, These units con-

tain suitable
push-pull trans-
formers and are
absotutely hum-
free, Cuannect
directly to the
sel, no Outside
wires.

As  most stan-
dard manufac-

ohCe, exmmine and test them, your order OUR

for as many as You can handle will \
follow quickly. NET a

PRICE
HARMONIC TELEVISION
TUBES HARMONIC TUBES

Guaranteed 6 Months

Fvery tube is earefully meter-tested be-

These Television Tubes have
been especially designed and

manufactured to encouriage fore “being shipped. Free replacement tured A.C. sets
televixion experiments among on any tube within & months provided are engineered
amateurs in this new field. they still Ilght.1 - 70 for D.C. speak-
HARMONIC Television 222 -5 171 ‘6o | evs of this ohnage, the possibilities for
Tubes are guaranteed to be 210 1.58 1124 ‘89 | replacement with ihis really good speaker
perfect :ind they are priced 250 1.58 ZOS)A L . are practieally unlimited.
extremely low. 281 1.58 1990V -69 The wise moerehant or repair-man will take advantuge
1147 Cathode Plate 235 1.50 199UX .69 of This real “buy’. Never before offered at a cul
z 3 047 .1.50 120 .69 price. ‘Ilie quantity arallable at this price is Nmited.
1 ~ Cathode Plate 230 1.08 924 .69 Act quickly.
OUR 231 1-8: 2%? -gg List $27.50 $7 90
232 . 2 -
NET 3.90 245 79 171A 63 | OUR NET PRICE .
PRICE 280 201A .63 original factors packing of 2 In a carton.

¥ .79
<
1 F.0.B. New York, and sublect to prior sale.
‘AFLIr;s:ersAazeeposit of 20% s ;‘equired with every .order.
Balance may be paid on deiivery. Or, deduct 2¢; if full !

amount is sent with order,

GRENPARK CO., Dept.RC, 245 Greenwich Street, New York, N.Y.

www.americanradiohistorv.com
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Prices YOU can make

a REAL profit on!

Famous Model “G” Gordon
Phono-Motor and Turntable

First time at this price. Ruggedly constricted
throughout. Spanish felt gears assure silence.
Equipped with automamtic step control. In-
duction type, no brushes. Easy to install—
exceptionally quick starting torque. For 110
volt 60 evcle alternating current. Proven de-
pendability has made this New Gordon Fl:ctric
Phonograph Motor and Turntable the accepted
standard of ex-

cellenze for the

industry. &..c_;
First time at

this price.

Make a Inice’a‘)h

profit and build

®ood will with ouUR

everyone. PRICE

L:st 5.}0.00

$8.95

Farrand Dynamic Chassis

TFamed for its simnlicity
and reliability. Easily
installed in all types of
radic or phonograph
consoles. Tonal range
and fidelity superior to
any other reproducing
unit in general use.
Dimension: Heiyht 9
inches, width 89 inches, oURr I’]HCh
depth 7 inches. For

A.C. current. .9

Condenser Block for
Ma jestic
“B” Eliminator

Replacement for defectire
blocks in “B” Eliminators

identieal in electrical churacter-
OUR FPRICE istics and outside dJdimensions.

Can also be used in any make
$2.75

‘B Eliminator as well as most
power packs

Gordon Acme 4 Pick-Up

with Volume Control

Genuine Dakelite arm with
beautiful natural wood fin-
ish will not show wear as
will plated metal. l'aith-
fully reproduces the entire
musical range,

OUR PRICE

- $4.50

neeessity to the
dealer  or  serviee-

[.C.A. Test Leads—

man Unsurpazsed for testing s¢ts and tracing shorts,
ohens and other cotimon defect: Easily at-
tached to lesting meter or electrica!l abparatus. 40c

ORDER DIRECT... from this page!

RADIO CIRCULAR CO., 225 Varick Street, New York City Send for FREE catalog'
[ ]
Enclosed find § This is 2057 of items listed below. I will jay balance upon receipt of merchandise.
RADIO CIRCULAR CO. 4
0 225 Varick Street, New York City »
R Flease send me rour eatalog of radio hargains L can g
@ make a profit on. »
"""" g | understand this obligates me in no way. .
: NGME ... :
Name ® dddress g
] n
Address [J Also please send catalog. @ Ciry State. . »
---..-----.---I-....--.-.--..-...--.--.------.*.II.....-------..-J

R. C. A, Radiola
Magnetic Chassis

Will stand up to 600 volts without

distortion. Contains output trans-
ﬁ former. Used in 100B, and 103
1 speakers,  Outside diameter 9 in.;
depth over all 4% in, Ideal for any
‘;: radio installation, Complete with §

ft. radio cord.
OUR PRICE

$2.95

R. C. A. Loudspeaker 103

A beautiful speaker, superb in its
faithful reproduction. Molded
frame and pedestal resemble hand o
carved oak. Mechanism concealed ’

by attractive tapestry.

{Genuine R.C.A))
List $38.00

OUR P'RICE

Atwater-Kent
Condenser & Filter Block

For Model 37 and 38 Scts

Ideal filtering system for ANY
make A, set using 171-A
tube. Contains proper chokes
wand  high  voltage eondensers.
Flexible wire colored leads
ame as original
HOOK-UP
Green wire to 280, black to
R.F.  plate, yellow
Tube plate, white to
audio Dby-pass, white to C.T.
of 226 resistance,
red to detector QUR
plate. Wire from PRICE
can to ground.

$2.95

Kolster K-6 Speaker

Magnetie typ <one e nkrr.
Remarkahle  tone  quality:  vol

e to zpate.  Leautifully carved.
fine Wa.nut cabinet E
4 Wlehly

1 nwe
1 e Arl 1l h
fu! reproduction from the fuint
est whi ner to fullest volune of a
‘List $20.00

pce  $3.95
AIR-KING
Superheterodyne S W. Converter

The greatest converter
ever bhuilt.
Brings in European
rleal as a bel Cony
ny set Into ahort wave

Empl 3-2u7

i

ers fren 20 fo

115 8 Coll awitih

covers  all  wave lengths

Xingle dial contrel. neo

Dody  capality, no [LTUY S

Hus built-in ff ament

transformer  to  heat  the

3.2 Al you  meed

fr your recelver I3 a

po-1iiv 80 voltuge ll‘r(m
to 1 To Voltage 3
not eritical: no moles OUR PRICE

tation _ of  the recelve
Slze  Tx10x3  in \\eh,ht

g+ $14.70

www americanradiohistorv com

New Type Elkon Dry
Disc Rectifier

Standard on A" Elim-
inators for Majestic,
Mayolian, Webster, EI-
kon. Bernard, Fada,
Knapp, Sentinel, Metro,
General Instrument.
Philco (Elkon equipped)
and also on Elken 3
amp., and Brigrs & oUr PRICE

Stratton chargers.
List $7.00 $3'45
Baldwin Rival Unit
This Nathaniel Baldwin unit is
one of the finest. For phono-
graph. automobile and portable

radio outfits. We offer this fam-
ous unit now at a sensationally

reduced price.
50c

ouUr FPRICE

VICTOR ABC

Power Transformer

For use with 6-226,
2-245. 1-227 and 1-280
tubes Magnetieally
shielded preventing hum.
Cnn safely be over!oad-
ed 3 High voltages.
400 volts at 150 mils on
either ide of center
tap. Extra large cavwe
especially  desizned to
prevent overheating.

Can Be Used_ For Any Power Amplifier
Using 245 Tubes

S,ize: 4% x 5 x 5% inches.

No. 1—Center tan of 9 and 11 (5 volts).

No. 2 and 1215 Velts

No. 5 and 7—1 in. V. High amp. {226).

No. 3 and 6 Primary (l10V. input).

No. 8—Center tap of 12 and 17 (2% V.)

No. 9 and 14--3 Volts (280).

No. 10 and 15 Hirh voltage for B supply.
No. 16 Center tap of above.

No. 12 and 17—21 in. veolts high amp. (224).

32.75

FREE Catalog—means money to you

OUR PRICE

These are unly a few samples of the values to
be found in our catalok. It is full of items on
which you can make from 50% to 3007, profit.
And the best of them is, they are sound. well
known, trademarked articles you can Jepend
upn.

Send 207 with the order and articles will be
shipped C.0.D. Order any of the ahbove ar-
ticles direct from this page. And he sure to
ask for the catalog. It means money tn you!

RADIO CIRCULAR CO.
225 Varick St. New York City

TEAR IT OUT NOW!
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STOP SHOPPING!!

ERE'S a NEW plan, which saves you money. Stop shopping—
‘ the lowest prices are right on this page. Yes, lower than in
our own catalog. Why? Because no house can get out a new cata-
log every month, but by advertising in this magazine we can bring

you the latest and lowest prices up to the time this ad is printed.
We watch our competitors and do not allow anyone to undersell
us. We meet ANY price on NEW merchandise. Order direct from
this page and save money. 100% satisfaction on every transuction,

NEW! NEW!

Several months ago we sent

radio servicc kit R65 auwwered us.
present to you.

This kit f2 a marvel i combactness.
marvel In thme suving. Fur
comprehensive kit that  cuntalna
service man requires In making calls

ARE YOU A 5¢ PER CENT
SERVICE MAN?

Too often so-ealied service men go on 4
job with an analyzer and a bair of pliers.
Nine times out of ten they have to run back
to the shop to get tools, amd tius thelr yge-
fulness ls cut down, as a rule, 504 aml
over. Why pot take alung, en every jub, a
husiness-lookIng llke wmervice Kklt that look®
just as buslpess-llke as your anatyzer?

When you call upon a pruspect aml you
arrive with this flne-looking kit. your pros-
pect knows that you mean business. 1t pives
you a brofesstonal appearance that every
service man requires more than anything
clse today.

AND YOU CAN COMMAND
MONEY ON YOUR SERVICE
WITH THiS KIT

because the prospect will look upou you as
a professiunal, and wot a3 a tinkerer.

When you vislt o medleal specialist to
ay, you are lmpressed by hils insiruments,
for which you pay. An urdinary dector
commands po sueli tees. 1t should be clear
to you that If you are a professional,
can pet professichal hrices tudey ton. That
I+ why thls marvelous kit will pay for It-
self Inskle of three muuths ur less.

Hererlth, are the Officlal Radio Service
IKIt spechications:  Nize. sinull and compact.
Nt larger thau & good  anaivzer: 17 in
foniz, 634 in wide ahd 10 In. high

Construction. wool venecr throughont, en-
tlrely covered wlth  hlack leatherette, ali
nickel trimmlnys, giviug outtit & beautiful
vrufesslonal appearance.

There are two trays which lift out. Top
tray contains the following:

MORE
CALLS

out & questionuaire to
radlo service men and usked them what their ldeas were on &
aml thieir ldeas are now
embodled tn the OfMelal Radlo Scrvice Kit which we herewlth

a muarvel in price. a
the first time you are offered u
EVERYTHING

|

2.000

that the

-

Pen Flashilight, complete with magaifylng

dentist’s mirrur  (lo look  underneath

clussis, ete. |

|
|
1 Automatic alcohiol hlow turch. |
1 Box contalning 300 assoried screws. nuts. |
washers, lugs, eto,
1 Nlckel Bleyele wreneh. ‘
1 Tap I:alder with one 6/32 tap aml uae |
2 1ap,
1 Sct of Test prods, with 6 (1. cord.
1 Telephone type pliers,
1 Maronal pliers,
I Insulated (5.000 volt insulated handlel
heavy pliers.
1 Electrlelan's knite.
1 Set of 8 drill points.
10 Ft. of Plhosphor bmnze drum dlal cable.
1 Neutrallzlng socket
1 Pack extra gize 1pe cleaners (to elean

condensers).
3 Small serew drivers,

" RADIO CARRYING CASES

The eases here shown are 4 new develop-
ment.  They are made k3 metal throughout
with baked ollve green euamel tnish. These
cases are beautifully and strongly mude, and
will give you a professional appearanee, Lawk
and side locks are of burnished Drass

The smaller illustratlon shows dinensions
amd clnsed vlew of the cases. A3 you open
the curer. two trays automatically feld out
In pesitlon, as shown. As you tilt the
cover bhack® the trays fold automatlcally
into the casd. T™he trays are provided with
a number of compartmuenls for tools aml all
other radio appliances that You way wish to
carry,  The larze lox accvmmodates about
elght radio tulns In the bottom compart-
ment. The smaller case accommaodates about
four tubes.

Cases are stronf aml
closed, nothing can spill, They are marvels
of ingenuity. and will pay for themselves
many tlmes over.

rugged, and when

Large size

- rlneulurus ‘.l'l "'-

- n long, ¥4 in

— =T Men and 7 in

o 5 s 3" wide.  Net weixht.

i " | 8 Ibs.  Shipolng

" ’Q’E Li welght 10  Ibs.

-8 List price $8.50.

\ ot 11 No. 1002—Carry-
TN Case,

e $4.75
SMALL CARRYING CASE

This case Is in ull respeets the same as
the one desertind above, exceit that the
ditnensions are less, otherwlse the same in
all respects.

Slze 1214 lu. lone, 7% in. hikh amd 7 10,

wide. Net welght. 5 Ibs.; shipping welght.

6 Ihs, olJ_-;l price, Sﬁ(.:.')o.

No. 1003—Carrylng Case— 4
Your Price ....... - T $3' 5

l

your price

NEW! NEW?!! |
Superheterodyne S-W Converter

At last a short-wave
converter  that con-
verts any broadcast
set Into a suDerhetea
rodyne short-wave re-
ceiver. Employs three
227 tubes and covers
from 20 to 115 me-
ters. No plug-in evils!
Cuil switch is used to
cover all wavelengths.
Single (lial control,
no huly ecapacity, no
squeals. This conver-
ter has built-in fila-
ment transformer
heat the three 227°s,
from your receiver Is

All you need to abtain
a positive 13 voltage anywherc from 43 to |
i80 volts. Voltage is not critical; no moles-
tation of (he receiver. So slmble a child
can operate it. Size 7 x 10 x 5 Inches.
Shlpping welght, 8 ibs. List Price $25.00. |
No. 1613—Super Converter (less

tubes). YOUR PRICE $14‘694

Otficial Radio Service

Kit

Sls.‘JS

Both feit lined
fru¥s are hullt o
tit the tools and
contents  of kit
Everythilng AL~
WAYS in place.
NO  hunting  for
this or that lten,
Neat. Efficient.

Lower tray contalns:

Complete Nentralizing kit with insulated
screw (Iriver and tive socket wrenelies.

Flectric soldering iron, with 1 extra tip.

Jarze amd

Medtum imported screw drivers,

Sl files with handies,

Larze file wlth handle.

Le I Ktar drlll, 111, in. long.

Hand drill. % In, chuck, 10 in. long.

Eleetrlcian's metal hammer.

Itack saw and hlade.

Package Sand papers and emery papers,

Itall 50 fr. solid push hack wire.

Can genuing Kester radlo sulder,

In. of % In. electriclan’s tape.

Bottle Furnlture polisi.

Package Furniture cheese-cloth,

Iiottle Nujol (for hnrleating purposest

Tube siecizl cement (1o mend cones, ete.)

Socket tool to stratyhten secket promps.

World-Wide Short-Wave Set
NOT A CONVERTER

A perfect  radio
short-wave recelver
tyr use between 17
and 8i weters. To
put into operstion,
connueet anteana,
Eround. 45-volt
"B and g-volt
batreries, and
headphones e the
Ixsts provided, plug
in a type OlA

—

s ey e s S e S T T

tube, aud tune int
An ingenious clr-
cutt  makes  pogsi

hle a d4-cull single-winding plug-in design.
This Mttte instrument has the same sensitiv.
ity as many bli, shieldwl shert-wave pecelv

ers costlng ten thnes as much. A power
ampliter way be added for any degree of
volume. Complete with 4 plug-In colls.

1las fine weruler 1ial for

NEW! NEW!

IMPORTANT!

There s sufiiclent roomm In the bettom of
the kit to place the Official Radio Serfvice
Manual, a3 well as other data sheets (but at
the price quoted Manual i3 not included).

Lath trays. as well as insile cover, are
lined with blue felt, giviug kit a beautiful
nppearamee.

Nothlug shnitar has ever becn offered be-
fore,  Only by buying the warious materials
In tremenduus quantlties are we emabled to
sell this Kit at such an extremely low price.

1t you were to buy all of the articles
separately, fn the open market. you would
have te pay between $30.00 and $35.00 for
them,

Due 19 the lresont dehression, we are en-
abled to buy quantities of these materizls at
exceedinzly low prices. For thut reason. our
broductlon awst 18 exceedlngly low, but there
is no auestlon that this prlce will have 1w
be increased later.

Size, 17 In. long, 634 In. wide pnl 10
In. hizh: net weight, 16 lbs.; shipplig
weight, 18 Ihs &

No. 1000—Omcial Radio Ser-

vice Kit—Yeour price...... $15'75
CARRYING CASE

We are prepared to furnish you with the

Ofticial Radlo Berviee Case only, wlthout

oontents, as deseribed above. just the case

and lhe two empty trays, slzo 17 in. lour.

6% in. wide amd 10 in, high.

Thix case is inade entirely of Hght ve.
weered  wood,  nickel  trinunbngs,  cuvered
entirely with
leatherette. in-

slde uf case cov-
erest in blue felt.

Net weight. 4
Iba Shivplng

welght. 5 lbs
No. 1601—0melal

Radlo Servico
Carrying Case
only, your price

$4.85

View of kit. closed.

brecision tuning. |

Never has a first class short.wave set sold |

This sliort-wave set
Ship.

for so little money.
wmeasures 5'5xix4 In. high, over all.
welght, 3 Ibs.  List price. $12.50.
No. T666—world-Wide S.-w. Set.

Your wprice.

- RaDID

will
some 75

BOOK
the new

to

/’7‘An-§\

RADIO BARGAIN
CATALOG

REE’

75 New Hook-Ups, ete,
350 Xllustrations,

loud
grams.

Tules :

WRITE

New 36 page Summer Edition No.23

Thoe new Summer Editlon of cur gereatly enlarged

the press.
lke

3% 1llustrations.
EVER PUT OUT BY ANYONE.

VACUUM TUBE TREATISE. with many [Nustra-
thuns; full page Vacuum Tuhe Averapge Characteris.
tie Chart: HHow to Take Care of Your Tubes; How
Conneet
Tene Quality of Old Setz: Connecting Additional
Speakers;

Other articles: Modernizing O1d Radio Sets: Tlow
to Convert

Transformers; Phuno Aftachm
Power Transformers;
of Power Transformers:
Replacement Parta o Radlo Sets; Filter Comden
sers; Repuiring Eliminavors.

SERVICE THEATISE has just come off

If yuvu HKed the Winter Issue. you
this one a hundred-fold. 1t contalns
new hosk-ups, eleenit diagrams: wud some
POSITIVELY THE GREATEST
Among
matters iisted are:

Phonovraph Pick-ups; Improvins the

all flly  dillustrated  with  dia

to I'awer
Amidifie

Baltery
ifush-Pull

Besdl Selection of
Replacing  Audio
its: llow to Choose
Veoltaze Dividers: Wattage
Selecting  and Installing

TODAY. Enclose 2 cenis for postage.
Treatise sent by return mail,

$6.25

THORDARSON

“245” Power Transformer

A Minlature Power Plant — Supplies AN
ABC Voltages — 80 watts

In midition tosup-
plylng a full 230
voits W the plates
il 30 vults w the
frids of two type
*15 tubes in pushs
putl, this trans-
former -m 4 ¥ be
used to gt the
filaments of seven
or elzht 2 5-velt
fllnigent tubes;
and by connecting
in serles two of
the three 2.5-volt
flliment. seconda-
rles 1t §x possiblo (R
to light 5-volt fil.
aments too. Flve
secoilarles: K1-—5 Y

1 .2 Amp; 82340 V.
(_‘an T.; $3--2 Y.. 3 Amp. Cent. T.:
BI-—2k V. 10% Amp.; 85—21 V'3 amp.
Cent. T. Just the power transformer for build-
ing up a hioh-grade public address ampilfier
fo use a screen-grid A.F. amplifier to boast
the outbut of a mlcrophone or phonograph
pick-up; followlng this with two stages of
bush-pull amplitieation conslating of two *27°s
In the first stage and two '45°3 in the second.
fottow of transfornier has bakelite panel on
whicl are mounted all taps. It outperforms
ANY simllar transformer. Many Service Men
keep this mudel transformer on hand  for
emergency replaceiients ln hundreds of makes
1 ralio sets Fnr 110-120 voltg, 50-60 «¥eles.
Nlze: in. Mgh x 4 x 3% in, Shipping
welght, & Ihs.  List Price, $§5.00.

No. 1350—Thordarsont Power

Transformer. YOUR PRICE....... $3'84

| High-Voltage Condenser Units

We gQuaraniee¢ these con-
densers unconditionally. They
are ldeal for Keneral re-
Dlacement purposes and ran
be installed In  any new
power-puck, All condensers are furnlshed with
8-luch iengths of tinned “‘push-back’* wire.

600 VOLTS 800 VOLTS
Cat. Mfd. Your Cat.  Mfd.  Your
No. Capac. Price No. Capac. Price
1702 Ve $0.25 1706 | $0.40
1703 [} .30 1707 2 .70
1704 2 40 1708 4 1.05
1705 4 .60

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESs THAN $3.00.

If C. 0. D, shipment is desired, please remit 20%
remittance, which must accompany all orders.

It full cash accompanies arder, deduct 2%, discount,
Send money order—certified check—U. 8. stamps.

Radio Trading Co.
23 West Broadway
New York, N. Y.

ORDER FROM THIS PAGE.
prices from time to time in this mazazine.
big FREE catalog for the greatest Radio Bargains.

You will find special
Get our

Should you wish goods shipped by parcel post. be
sure to include sufficient extra remittance for same.
Any excess will be refunded.
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One perfect antenna on
the roof, and radio out-
lets all through the build-
ing for the convenience
of the tenants. Just plug
in your set, and it’s ready
to work. You get better
reception this way than
with separate antenna
wires,—clean signals,
minus the usual local
interference from elec-
trical devices through-
out the house.

and ﬁﬂSpr&T[ﬂlﬂIl[S sarcallWired Jfor Radio

yozue sure of ideal radio reception [Izrozzg]z

" RCA Antenapley System”

b

L

s J

Attention !

RADIO

. SERVICE

- MEN

The RCA Antenaplex Syvstem solves
the apartment house radio problem,
delivering 100¢% of anitenna signal
energy lo every outlel. The lead covered
cabloy may be run exposed, concealed,
or in metal conduit.

An altractive proposition awails
Radio Service men and electrical con-
tractors who want to promote sales
and install this equipment in new or
existing structures.

Write forinformation and illustrated
instructions.

ENGINEERING PRODUCTS DIVISION
RCA Victor Company, Inec.

Camden, New Jersey
A Radie Corporation of America Subsidiary

(Jcnlralizetl Radio Svsfems

www americanradiohistorv com
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twenty minutes is no trick at all.

radio.

bination is what you are looking for.
Tubes required: 3—'51’s, 2—'27’s, 1—'"24.

SILVER-MARSHALL, Inc. Dept. R-C 3

6419 W, 65th Street, Chicago, U. S. A.

[0 Please send me full details on the S-M 716 and 683
‘enclosed you will find 2¢).

[0 Please send me FREE your new General Parts
Catalog.

(1L T e L S ——-

Addres.\‘ . . . I ———

For three consecutive years past, the Silver-Marshall 710, 712 and
714 broadcast tuners have been outstandingly the finest money
could buy. And now comes the 716, finer than all its famed pre-
decessors, and giving an order of sensitivity, selectivity and tone
never before approached—even by Silver-Marshull engineers.

Over a short period of time the 716 and 683 combination should
log nearly every station in the Call Book. Seventy stations in

In the 716, two tuned circuits precced the first '51 r.f. tube,
utilized in such a manner that their effective selectivity is actually
greater than that of the previous 714 tuner. A third tuned circuit o e
is before the 24 first detector and the fourth in the *27 oscillator E
circuit. All coils and the special gang condenser (which gives nglneerlng
unusually great dial separation between low-wave stations for *

‘these four circuits) are shielded to prevent radiation and un- 1 Features
wanted pickup. The two-stage i.f. amplihier uses ’51 tubes and

threv.siumese or dual-tuned transformers, of extreme selectivity,

feeding into the '27 second linear power detector. 10-Tube Superheterodyne

The 683 Amplifier employs a totally new and revolutionary R , .
dual tone contrﬁl system by means of which the treble or bass can 3 New Vario-Mu Tubes
be raised at will, leveled off, or lowered, independently of each
other. This, with the 716 tuner, results in a clarity of both speech 2 Push.Pull Pentode Tubes

and music at high or low volumes never before attained in any

If you want the finest receiver that money can buy, this com-- Microvolt per Meter

716 Vario-Mu Superhet Tuner Two Separate Tone-Controls
The 716 tuner as described above, completely factory wired, tested  Double-Unit Construction

and RCA licensed. Size 165" long, 1015’ deep (exclusive of con-
trols) 734" high. Shipping weight 25 Ibs. ..... Price $69.50 LIST ®

683 Push-Pull Pentode Amplifier An Analy:ed, Developed, Per

The 683 amplifier is intended primarily for use with the 716

Tuner. Supplies requirsd B, C and hea)ter currents. Designed to ciple of Side-Band Attenuation
use with 855B Speaker (800 ohm field). Tubes required: 1—"27, : . .
2="47"s, 1—"80. Size 12" long, 914" deep, 9" high. Factory wired Co'uple(‘i with Audio Compen
and tested, RCA licensed ............ovviit Price $69.50 LIST sation, is emploved.

Write for New General Parts Catalog

CEErFranoRENENEN DN N DR e

The Finest
Radio Receiver

in the World _

!

716 Tuner Only

Sensitivity of Less than One-Half

Absolute?’l 0-Kilocycle Separation

fected Stenode Radiostat Prin-

The new Catalog gives detailed data on a complete new
line of chassis, kits, amplifiers, replacement parts, etc. Every-
thing from a short-wave converter without plug-in coils, to a
new line of transformers.

SILVER-MARSHALL, Inc.

6419 West 65th Street + Chicago, U.S. A.

Cunadian Division: SILVER-MARSHALL of CANADA, Ltd.
75 Sherbourne Street, Toronto
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